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The landscape features were designed by A. Wayne Smith.

Description of Job

Layout

FI Property of
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DESIGN REPORT

STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

ARIZONA STATE OFFICE
PHOENIX, ARIZONA
DECEMBER 22, 1976

UNITED

Spook Hill Floodwater Retarding Structure
Buckhorn-Mesa WPP
Maricopa County, Arizona
PL 566
III - .Final Design

The storage is unaffected by the meandering embankment. Loss in storage
due to Q~fseting the dam is made up in steepening the upstream slope and
in the excavation of the principal spillway inlet channel.

The reinforced concrete appurtenances are designed in accordance
with NEH sections 6 and 11 and TR's 5 and 20 excluding the computer
design for the conduit which was requested from the Design Unit,
Washington, D. C.

The embankment is a routed fill using material from the Floodway
excavation, the principal spillway inlet channel excavation and
the Salt-Gila Aqueduct borrow area. The slopes Qre designed
2 1/2 to 1.

a. The horizontal alinement of the centerline of the dam is referenced to a
baseline by stationing on the baseline and offset distances from it. This
procedure is used to simplify the layout of the dam in a meandering pattern
for aesthetic purposes. The meandering pattern is as recommended in page
4 Design Assumptions and Philosophy prepared as a part of Contract for
Landscape Visual Resource Plan Contract Number AG04SCS-00045 by A. Wayne
Smith and Associates, Tempe, Arizona

Summary: The design is in accordance with the supplemented work plan or the
exceptions noted in the Preliminary Design Report submitted June 4,
1975 except that a reinforced concrete structure is designed to
pass the emergency spillway and freeboard hydrographs ..

Job:
Projec t:
Location:
Authority:
Phase:

The job consists of 25' high earth dam approximately 4 miles long with a Type
C reinforced concrete drop emergency spillway, 260 feet wide and 12' high; a 7'
x 7.5' concrete box conduit with a drop inlet and SAF outlet as the principal
spillway and 3 earth road ramp crossings.



b. The profile and cross sections for earthwork is taken on the baseline of
the dam. Error incurred should be within tolerable limits. The exception
to the above practice will be at the beginning and end of the dam where
the centerline of the dam is on the baseline. Cross sections for quanti
ties in the area of McKellips and McDowell Road ramps should be taken
perpendicular to the dam since the alinement departs radically from the
baseline.

c. The emergency and principal spillway layouts are generally as given in the
Preliminary Design Report.

d. A permanent barbed wire fence placed as part of the contract at the rights
of-way line upstream from the reservoir. It will connect with a
temporary barbed wire fence and on the Bureau of Reclamation~s west
rights-of-way limit also being placed as part of the construction contract.
Upon completion of the Salt-Gila Aqueduct downstream access to the dam
will be interrupted by the Bureau's permanent fencing.

Hydrology

The basic hydrology and flood routing for the principal spillway, emergency
spillway and freeboard hydrographs has been reviewed by the E&WP Unit. The review
comments are contained in the letter to Paul Monville from Wendell Styner
dated May 9, 1975. The only significant change made since the Preliminary Design
was to flood route the 260-foot wide reinforced concrete drop emergency spillway
used in place of a concrete drop combined with an earth auxilliary spillway.

Hydraulic Design

a. The reinforce concrete emergency spillway has been designed for the freeboard
discharge. The outlet channel converges in order to provide sufficient
tailwater for the operation of the Type C drop spillway. Channel capacity
at the emergency spillway outlet channel protection is designed for
the emergency spillway hydrograph discharge.

b. No anti-vortex device or trash rack is being used on the principal spillway
inlet. The riser proportions are such that flow during the design
discharge will not cause a vortex. The riser has an open top and will
pass the maximum sized trash anticipated from the watershed.

c. The flow over the road ramp and:crossings were checked in accordance with
a hydrologic procedure developed by Robin McArther, hydraulic engineer,
Arizona Watershed Planning Staff. Calculations are included in the
Appendix.

A 24-inch by 24-inch slide gate is being used to draw down the sediment
pool. A slotted CMP section is designed to protect the gate from sediment
encroachment. The gate is to remain in a closed position except during
storms. The gate is to be opened upon drawdown of the reservoir to the
crest of the principal spillway.



Foundation and Embankment Design

•

•

Structure Design

a. The emergency spillway apron buttress and longitudinal still is designed
in accordance with NEH Section 11. Because the apron section of the
spillway is articulated from the sidewalls, the toe wall was incapable
of resisting the total upward force the longitudinal sill had placed
upon it. To resist the upward force and design in accordance with
Section 11, an anchor was provided at the intersection of each longi
tudinal sill and the toe wall. This anchor consists of an l8-foot,
6-inch deep cast in place reinforced concrete anchor 18 inches in
diameter for 16 feet 6 inches and belled to 36 inches for the remain
ing 2 feet.

b. The emergency spillway sidewalls were designed as a cantilever retain
ing wall.

c. The principal spillway inlet was designed in accordance with R 29 and
NEH Section 6.

d. The conduit section is a computer design requested ·from the Design
Unit, Design Branch, Engineering Division, Washington, D.C., dated
August 13, 1976.

e. The transition section is designed in accordance with NEH Section 6.

f. The SAF basin outlet is designed in accordance with NEH Section 6.

a. The preliminary design called for a zoned fill. Re-examination of the
borrow material has revised_ the embankment geometry to a homogeneous
fill-as f4r-as construction is concerned. --However, the embankment
materials will be routed as follows.

(1) Silty and clayey sand and silts to the upstream part of the
embankment.

(2) Caliches downstream from the center line.

(3) Sands, decomposed granite and granites to the downstream toe
of the embankment.

b. The upstream side slope of the embankment has been reanalyzed for a
condition less critical than a rapid draw down condition for a water
surface at the crest of the emergency spillway. A time-draw down
analysis was performed and a water surface elevation established at
which the phreatic line is considered fully developed. It was
determined that the phreatic line could not develop at any level
other than, the crest of the principal spillway. The Swedish Circle
analysis for the downstream slope for steady seepage condition with
the water surface at the crest of the emergency spillway was run at
a slope of 2:1. The minimum safety factor calculated was 1.24. This



result is used in justifying a 2~ to 1 slope on either side of the
dam.

Landscape Treatment

a. Landscape treatment was designed by A. Wayne Smith & Associates of
Phoenix, Arizona. The principal ingredients of the design are the
following:

(1) Seed the dam slopes and sustain the plant life with a permanent
irrigation system.

(2) Plant container stock in the reservoir and at the upstream and
downstream toes of the dam for quick growth for screening pur
poses. A temporary irrigation system will be used to establish
the plants.

(3) Seed other bare or disturbed areas within the rights-af-way limits.
No irrigation will be prOVided for these areas.

(4) The irrigation system will contain two pumping stations and receive
municipal water from the City of Mesa.

(5) . A planting road will be laid out in the reservoir as a meandering
line. This road will be available as a trail for possible future
development in the reservoir area.

Appendix

a. Cost estimates for the construction of the dam and the landscape treat
ment for the dam and f100dway are included in the Appendix. .

b. Design calculations for the significant components of the dam are
included in the Appendix.
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- vlay 1-0 ~.-¢c ~/~"P.s Rood Q:s f-q /7-1-07 Fl!?s.

4 H d e .:s /-q /9 +-40 & p,,--;Y1c.· S pwy~ J4 He I
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U. S. DEPARTMENT OF AGRICULTURE;

SOIL CONSERVATION SERVICE43 {'421

;7.09~..s9. 9/

- /sfi. ol+:sef = 20/. S 3 fl.

76. /2. + ./4.0.4.-1 =: ZIG, S 3 1+.

44011.

:sf-a. 209 -1.59.9/

;:::>nd o",5/e po;n -f p€A'" pend/c.v/a r .,t-o ~ rood Qod '/5 'perpe"dl:::..uldr

-rrorn ~ H /oc..q-k et F../? S.

h'/7d 0j/j7' sIde (5/n 44" 3S~06" )(108.4382...) = 7~,/2.. If,

F/~d ad,j. 'S~ (Cc!. 44-° 35"' 06" ) (IOB.4?8L.):: n, 2308(f..

98. S 6/8 = 3'4/43 B z.- 4. h;po-f.' -.sIde'

F:,~d opp. :SIde (::5I'n 44 D 3S ' CUe) (34/.4382) ::. Z39.~ 782....P·

FI';,d adj SIde (UJs 44° 3S.'06')( "3 41.4f382.)':; 243. 175~ 4.

F/~cI -sIc;. OJ? 1:. ondd;6~ ri: fo a;',5le /,o;nl i. C/u:;n;'el /oO'N<:J.

SoNe frl'anJI{? so. o/lro4-d -sl-Q, /91-40 - I~?'--oo -= 440 /+'

STA TE. PROJECT
Arll!ona ?:5UCkhorn#esq NPI? - 5.0001< H,/I r"R.~.
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SHEET -8~ OF

ook ~j/~R, _

U. S. DEPARTMENT OF AGRICULTURE .

SOIL CONSERVATION SERVIC.F44 0/ -"
PROJECT. .

.Buckhorn ,AfesQ )-'/.,I:::ip -5.
CHECKED BY DA TE

.
fnClvz.~/~ ~Y'YL~d P-r~ sic; 2ogf-tro +0 "7-06/-17·'37

and opp s;~ / C380.D9 ) Cfa '1 ) ::.

-:sfq. of. 1~-k.rseJ-..,·~ 20~+ 9""2. ·:;-9 - '3 74. ~"'2. = 20 ~ +/7.97
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U. S. DEPARTMENT OF AGRICULTURE...:
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PROJ£C-'; .
gC/,r)Jor,., /4es~)¢PP - .s:~

CHECKED BY IDA TE

sl-c, z-~9-f/"·41
<TO' R..~.

\

/18. DOS 4 - Ibo t:'f.:: /8, oos r+.

BY IDATE
J. E. B. .kS""~~-7h

STATE.
Arra.or>.n

SUBJECT ~

Me Dowell Road RomLJ //-1/;'",.;rl~~fofd<7nf/7nd' Po';,. SO'NV cJ,dJ1~1

89 .5-9 60

6'" /8 .5"'0'31

23-4 1 '09:i

-:5.o/-.Je -t-n4nj Ie / 23 Q~/'09. 7" <'2"1:JI-<:=

adJ. s/d~ Z~:7 4.

;;;'dopp. side (14"17 z?;e>41 (,<).7")( ~ 51 1'1 ) ~ /18· 00 s Il.

W-f)fJw4f p~.,.

89 59 ~D .

89 4t3 s-9·3

o co / / '00,7

tp..,p~~.

89 s':} 60

23 3 0 0'
~6 29 ~:n
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2:73, 7~-=

=

227, _9S7/l.

4/. o431f.,- _

=

PROJECT
.E(/

CHECKED BY

100 4.

o 10.4887...+ 37..586 7..

!-;",.,d c.hal?ne../ A-n.Jle po: VI 1- /.?oR. f>~P ~dtCL..da..r--h, 'L
Me DOUJel( I?oad o,t. s-f4 /9 -I-?S-

.
6./ve.-, an.J/~ 23°4/'0.9.7'1

hr;d--OdJ.sJd.e, /97$.-- /s-zrr:' = 47S.f1-·

750Ju e .(;;..y opp. "S U:te (.f.q t? Z '3 0 4 / 09. 7" ) (:;t:7S-)- = 208, 37 -;z. ,

S-ulV-e ~ h Yff) f., Z.0S.~7Z-

S/n Z 3 0 41' 0'.7"

-
248. 927 /I. -' h yFJof-·

100 n.

~

"Solve 5"//7.)/%"" j.T"/;;;?J/~ UJ:lft 0/-'1" "Sld.e t=J{' IOO!,-/-.

-

.=:s/-Q=='2=7=3=-f=&.=4=.3=8=_==2===8=6:::,=,,s,==I=fl==,=1<==1-:=,' A-n.JIt:: p..; '7 f i F..£s ..

.
Solv€' I-rJClnSle U!J fh hypo!. 4/,o431¥ -

( s';'1 Z3<:>4/'D9,7~/)(4/.043) 10', 488..(J-

(Cos z:?·4J~O~.7') /. 4/J043) B7,s8b a.,

.
use r::e.s. ~p .e-.. -J-r/~/e.. /ou'Po-.rf-.....du;'L.do..-y- ~ l rocul

.Fi~dljypof. 'S~d~ r~m,,/h;n.J frla'~J-e 47£;/ - ZZ.7·9~-7 ~ 247.043
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99.2.43

iie/ SHEET.:!!fl'- OF

U. S. DEPARTMENT OF AGRICULTURE; ,

SOIL CONSERVATION SERVICE477";2~

=: 6Z7,ZS;/

90 PI- ef.

F",'nd adj S/~-z.7S-,/'

77:Tn -:z 3 0 4/' c> S. 7"

(cos.. Z3"4J'O~.7')( Z47.0q.~') .:=- ·:Z2.~.Z32

FI'nd __t. s-~ L-

J
Sfu. 273 -I- 80,87.- 99.24-3 .::: sh:l Z7Z r81,~ z. 7

61Q.272 -r8/.03 ,. 47~-. /~ n. 7f'i A-n.JJ~ P~;Yl -I po~ c. Spwr-c£u.,,,

F/~d /J-nyle ';:Jo;", ~ {;r.r ~RS_ /~P~clt~/a.;' .fD 'R~-J i..~
10 A:. pe...r pe.ncl;utlq.r fo ;l _

~ fk'
Io,SI

/f-nti Ie =. Z:5 041 ' b 9. 7" ~8 ~
v 1'3(,'!>

F;Yt.4 t:>pp ~ ,'de

Fnc/ .4~/e 1'0;/71 k-,- 1',:' 5"r'wy, chOI'7n£./ Pf!!...rp~na'I'cuI(Jr 1-0 <i bed
and zoo£./- l~f~",d'Lt.lfa...y Pr-trv'>-? ~.

F,nd6I'pS'c4- 47S,/6' _0 zoo =- Z7S-.IC, 17-.

BY
J,E,8-

ST~TE

/f/I~O/?

SUBJECT
,)/CL)t7vudl~d72bJ?7

COMPUTATION SHEET

SC5-E:NG-523 Rev. 8--69



Ie

COMPUTATION SHEET

SCS-ENG-523 Rev. ~9

STATE
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\

PROJECT
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U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE
~"

DATE
4-/~-/~

;13 1 0.., ~ e./e-.J. /571-.

-I

hr /C'-Y\d5~;~"f(.J..orjPOSe..s,) /1 lAJo-S '('e..14~~-k.J Ht>J- fl.e. J«-~

tne.tJ...N\deA" GtN\ J We..o.-ve a.WtJ.'1 ~("",,,,,, ,f~ .s1-rP-irk.rf oJr'illlYl~. I'f

Aa..s he~ f~rI'O:&e.J fua.t ~ c.~ Irv.~ ct~ J~ ~t. o~J

f'roVV' ~~ bCUic. \,'r'-c:. (fr~--J;e,.,~l. .....c.-) drstz,.....c..-e.s b~ /~.Ia-.J

90 ". '(J,~ ocu- -r.s -~- LAJ~e.. A-W~-f,-..-;'" -~ -'=..Ai ~~~~ ~ ~

~ lfr>w ~e.o..1 0'" n~cJ ve.,-e~+,~~. JleA~ vJ e. ore .aJI-e,-f~

-k J/J.s·L .fy ft.~ _V~e- "f tk-e.. ~~oeu:..6 ro..J.;~ M-A"" I'M-v...... VJ~

Su..r (().c...e-~ 6u r -\=\ \'\e..-\ S +o-r-G...4je. +; 'i'~-" VJ/// t"}1c/~e.; -Iv.-€.-"

c-~e. l'~ rI11e "o-l,rllfYIe.v:f- (Avv'7~ tPffsr-t~2.~/)) ML ·C..k~~ Il~"
~~~D -

sloe Sfbre.~} rnL, /!H!J flow' Gr~~~ ~<::~lIo..;~.o~) #.&. e>'C-Q..cJ4..h~ ..

O-.("o~ -H-c. ll::>o..d ~o.--"(J~ o.-..J_ (L ~fl_\....,...e--kr of fk Ye6e.rv,:'r

f-'H" eI !S"'fI
~S =

COMPUTATION SHEET

SCS-ENG-523 Rev. 8--69

"e



COMPUTATION SHEET U. S. DEPARTMENT OF AGRICULTURE

SCS-ENG-523 Rev. 8--69 SOIL CONSERVATION SERVICE
§o"/4.L

/e
1. ~ .. I ~ SJo e SHEET .lJ '": OF

/'

£/eV. IS67 ISbB /S70 /S-72 /574

T 4 k en rf""rJ>\1 s~f / 0,5/ / ,64'

/0 'S:Aah 2 C),DO 0 . .52-

of.j>1t:IY;;wie' ::5 0.00 1,13 4,60

rea.d/~s 4 ~ 0.00 0.84. 4. /4
S- 0,00 0.25 3.57

~ (). {) 0 0.00 0,$0 4,58

7 0. 00 O,4S" 3.?S JO .J!

8 0 0.25 .1,50 4.60 /0,52
- - _.

9 O.f) 0 0.0 <.J
.

O,()U I, ~1J

10 o..OD 0.10 /.28 ..5-,~-O

~T4/ /lc../c.5 0.25 Z.oS- 1'2-·8b 4b.18

E/t::v. /57~ 1578 1580 S-8Z IS84

sheel- / 3.39 6.39 8.25 '/2.9" 17,02

2 4,70 /0.73 . /6,24 2/.34 26.40

3 8· 72 12,41;, /6.J8 19.92- 23.12

;e 4 f3.33 I Z .31 /6',45' 20.62 24.9/

S '7,90 /'2.. /0 16.08 20.68 2.4,50

~ !0.51 I.h .53 . 'Z 3,35 30.5D 37,D7

7 /S .54' --:Z/, /0 2~ .84- 32,86 38,47

8 /7,44 24, ~5 3 J ,.23 38.14

1

45.09

9 (p.33 1/. 7~ /(0.92- 22.25 '27·50
. /0 II ·83 18· b3 '25.77 33. 2t:>- .4/· ZS-

70 f'a1 /k"..e.s 95.35 14 b . ~ 5" /9'7.3/ 252,52- 305,33

Elev. Is86 .=:JaB /590 /~-91 Is-9Z

.:sheer 1 21,53 26.22 31.2.2,- 33.77 3~ .3Z-

2- 3/ ,83 37.oS 42.90 4S-.2.3 47 ·5~-

.3 2~,84 '29,70 33.14 34.5~ 35.97

4 28.97 32.75' :50.65 38.72 40. 7 9
s- '28.70 32.4D 36,00 3B.Ob 4tJ./2.
~ 43. 3'" 49,to'3 6-5;54 5'9.02- ~2.S0

7 43·83 49.S/ .5::'-. /8 57·99 ~o. 70

8 51,S~ 58.02 64.20 ~7·49 70 ,713

9 3Z.b3 37·29 43· 7S- 46·S~ 49.37

/D 4 ,4~ Sf, .3S 64./2 bf3.Z7 . 72.4-2-'

,e 357,7/ 408.38 4(oZ.7D 489;~7 5/(p.52
-



COMPUTATION SHEET U. S. DEPARTMENT OF AGRICULTURE " I
SCS-ENG-523 Rev. 8--69 SOIL CONSERVATION SERVICE

~/

?e
i 0>, t I.-<J , SHEET~ OF

7bK~., h.r,..,." £/6'\/. 15ro 7 Is-roB /6-70 /572- / -74-
10 Sh-ech. 5J/e<91 / O.Ze:; 2.4-1
ofpldw;rYlGf4- Z 0,.52
(e4c/,,:.z.g,s - 3 ',/3 ~,86

4 0.42 5.40
S 0, zs- 4,07
b 0.50 5.58
7 '0,4s- 4,0S 18,51
8 0.2$"_ 2/00 8./0 23· ZZ-
'7 ~ 0,50...... I .. r-

/0 ,0 S- ,43 f3 .-z.1

7Or4( ;2, so 1fr;.74 16".28

E/ev. /576 /~-7 B /~Bc) /'58 2- 4-
:sheel-i 8.04 /8.42.. .33.0' 54.Z7 84.2S

z. 5.74 Z I, /7 48./4- 85",72 /33,4'

Ie 3 20,/8 4 I ,36 70.00 lOb ,/0 /49,/4
~ /7,87 38.51 67,27 /04/34 /49.87
S- /S" .54 3s·:::'-4 .63.72 10 o. 48 /45". ~~
C, 20.73 47· 83 . 87·1/ /4 J, -::,-fc ;20.9. 13
7 44· 16 80,80 /28,74 /88·44- 259·77
8 5-1. /8 33/27 /49, /s 218·52 301·75
9 7.83 25,91 54,S8 :...93.7S /.43 ..50
/0 25'. ~-4- S6.DD 100 ·40 /!:;;-9· 42 233.92

/ti>f-Q I :Z/~,61 458.81 802.77 12.52..60 /810 , 4~

Cle-v. /S 8 ~ -B8 /S-90 /S92

5he~l--' /22.8D /70,SS '227.99 2.60.49
2 19j.~9 :z 0 0 . ::>-7 340.52 384.5"9
3 /99./0 2SS. ii,4 3/8.48 380,18
4 203.75 2bS.47 334.87 '372. $b
S 19 8 ·8~ 2S9.9b 328.3b 3b5.39

'" 289.Sb 382. (, / 487.84- , S4s-. IZ
7 342.07 43S'.41 540./0 S36.b~
b 398.40 so7.98 630·20 re96.00

~ 203. tb3 273·5S 3.s-4. ~~ 3:7':'17S-

Ie /0 _3"23,63 428·44 548·91 ~/6-, 1/-

-r~1 '2-473.49 3240./8. 41!/,8C:> 4 (e,Z/.:3 3



/77,'Z8/k...

'30,52..4c....

w·93 Ac...

7 6 . s-s- ftc..

/2- 7. 1ft:> Ac...

284 . /Io~.

'2 3 J . • 94-1k-.

33S·79/h...

4 3 9 . 7{) A-<

46 b . 4-1 ft-e-,

~
I .. 52.~·

JOB NO.
2'OQ,s-

SHEET.f3. OF

U. S. DEPARTMENT OF AGRICULTURE
52

SOIL CONSERVATION SERVICE

5"20/42

~p-s: Mi/F~S.

- 2/.17 Ih:...

- 20. 03 ~.

- /13 ,80 Ik

= -22,4JA-c..,

: ~ z/. 92 Ih-.

(4-5')(18,7- 00) -:

'43.S7..'O

(48')(I~b80} =
43s-~o

,/

(4-9') (/8,820) :;
43./S~O·

(44') (/550D) = _ IS. bb /k.
43 s-z;.o

(4/') (170') =- -. D, /(:; fi-c..

43 s-r..o

( 42') ( /270 ') = - /. Z Z ~. 0, B 3 fie..
43S,"O

(4:")(6010') = - S.93~
. 4-3~~O ,

( 4 7 ')( /8, 5"G.O) :;
43 ScDO

/

(050')( 19,1(0 )

4-3.S*:JO

( 51')( 19,14-0 )

43,s-r,~

($2')(19270) ; -2'3.001k.
43',5'6'0

(sz,s')( 193"0) = -23'2~ I+c...

-43",:>[,-0

/97·31

4fo·/8

:2. oS

252.52

305:·33

357,71

462.70

408.98

cle-v

,

:5Kef.c..t.- of q lie.. clev~f-,''''

Cornpu fe c..h4 Y1.je.;~ :sur~

ar~ 5 .j::;.y. t.. re..c,../<jJo1n?~nl-:

le~.fl"hs tAJ~~ hr~e-,., ".h-~

pl"'n praP,J~ .sh~J'S.

I.S7&:>

/s 70

1578

IS80

/582.

/s 72

1s-80

/S88

/530

IS9!

Is84

STATE
Ar/cona.

COMPUTATION SHEET

SCS-ENG-523 Rev. ~g



U. S. DEPARTMENT OF AGRICULTURE ~
• .1

SOIL CONSERVATION SERVICE ..;

5"3
STATE

Ar/zo

COMPUTATION SHEET

SCS-ENG-523 Rev. 8--69

f- SHEU ,~ OF

"ReVised A-c., Ff. s~';' C.UYYJl.I/af/ve

c/GA/ Su rf. f+.reC4... (~c...n-,~J A-c., Fl. sfo';tL$ <!:...

/_~&B~ 0 .. 09

0,92-
/ ~-70_0 0,83 0,92

7.7 k>
IS 72-~ G ,.93 B,08

."37.4S-
/574,0 30. 5 2 .4-0, J 3

107,07
/ s 76 ,b 76.56- /53.20

203.7',
/578,° /27. /6 3Sro.31

'"304.44
/580 ....° j 77,28 o ~ / ,35

403,22-

.e 1~-8 2 f> 23/. 94 / ,070.57
6-./ ro I 10

I S8 4- ,6 z84, I ~ 1,)5"8(;,,(;;,7
6 I .9.95

1!:>'-86. o
"6 3S-. 7 '3 2206,62-

/
722.3~

/S88 /~ -386.57 2.1 928,98
826.27 •

1590,° 439.70 3 755",25
./

45""3. ora
159/ 0 46 r;;. 4/ 4)2 0 8.3/



2/. 0 9

z4, 2~

U. S. DEPARTMENT OF AGRICULTURE ~

SOIL CONSERVATION SERVIC~4of :;'20;
~ c;p() '1'16t-<)-157-s45

0.29

7,48

Fro,,?-? Plan 01' />1~ke//,ps Poa..::1 .P/c:?n.l";t!I!-~__ -/h-c:::
-e>< Ca \/c;!/;;Y? areq ~. ~,- add,' -t: o.-p-/ ~hra...e -e..

E/~ .; "S'1' f~-I- s~rf ,4~.a5

/SBtJ,O 37~ 700 8,7Z-

/582-;0 2/"3 2-00 4·89...I

/584.0 /12/ 800 2.s9

Js8~.rJ 25 OtJO O~S7./

IS87· rJ 0 0,00

BJY IDA TE CHECKED BY IDA TE JOB NO. -
·c.8 28-Apr- 7t:. ;CCU::Jf::>

/-rD.YY7 ;0/41'7 a I' ,AjC.Dot.-V-d1 7?'04..c/ / p~///'.rne/~r r;7e

eXC4val'"o'n o-req 4 a,dd/ f/ana/.s~~

af(JY'oi-. /S76'.S;- 398/000 .9, /4-
/2..S-S-

IS80 .u 3'30 S7JO -',59 I.Z ,S-S-
./

/2.38
is-8z. D z08./ 70D 4,79 24.93

7.54
1.584 D /1~ 800 ' 2.7S- 32.41

3,99
/5"80,0 '-4~ /. 2-4- 3rD.4-5 )

/.47
/5738.6 /0,; aDo 0.23 37.93

,12-
/581.0 0 .aq '38.D:;;-

3' 8. oS- I:Orol

COMPUTATION SHEET

SCS-ENG-523 Rev. 8-69

•



..

SHEET 1';.) OF G

U. S" DEPARTMENT OF AGRICULTURES

SOIL CONSERVATION SERVICE
5"6"

DATE JOB NO.
4-/6 -7~

111.1 1/ () c~ yJ..s

-
-~I 8(j(O _ CJ,I; yJ.s._- __'-_-'-

8/2 ) -;- 2? = _" 9'/Z" c,\.l 'Y~s

8/4)..;. 2? ;. 1'1) e/ '! c""" y ~ ~

(SOD X }300 X

(~tt> )(. t./DO '<:

:: '7 'I, I Ik fl-

/ -
S-+Or-CJo...Ife h,r- +tuo ~"".J.s: /~// as-I cv yJs

. EKc eed s plqn,me.l~r by a CIn 'S1c/e-rQI.:de.. a-"~,,I

9U'

J(OAJ)WA-Y - OM clrell,'fs l2o~.

• (S;¢ -XJO"tJ >' 2) -j--2-i-

- -- -------
(lo."'f-Q.-\ E)(U1vJlo~~ - /VIc.lfeJi'fs

ZIO~~.,( 3 Q; ~....~/z.) -;-~?

~ .(3~-b _~_3 ~~ ~?/c1) +l.' -=

STATE ,4

SUBJECT

COMPUTATION SHEET

SCS-ENG-523 R.v. 8--69

( ,

••



COMPUTATION SHEET U. S. DEPARTMENT OF AGRICULTURES6
SCS-ENG-523 Rev, 8-69 SOIL CONSERVATION SERVICE

5~

STATE
oak H,'// FR. f'/cona• BY JOB NO.

JE,B, '7~ Z 0'::)'-::-
SUBJECT - .

001::. il/ FoR. 'i. sforfL4 e c..re 1='1, SHEET~ OF

Lt7nd se=p''rI,j add add tess 7O-ht1

reviSed .s/Tr~e. p,,'n6pq l :5fJ;/lway ~c Dowe-/' a",d S~ff,~lff tH4;!ab/~

/n JJ.c., r:-e:J- low Flow "~tld MCkellIps Roa..d . sfN.~e.... sfN-AtJc,

chanl1 e.! frc,pf R4mf' sP,'t!w::J. R~,,;("ed ,;,.,~ I='e.eJ-
Eleo/. 0+ e 'I- C<:i \/q.f,o 1-1.. k,..t::f. ~iUvq Ia......

I s-rc 8 0,0 0 ~ ~3,5' - z 71 -: 207,$

/570 0,92 + ~3,5 - 271 2o~.S8

157 Z. 8.68 +- G3. 5 -'Z 7';

/574 4(0,/3' -r~3.~ - 2 71 -/6/,37

/S7~ /53,20 -163.5 -: 27j - 54,30

/5"78 350.9 1 +-~3.5 - 271 /49,41

Ie i /580 061,35 + (03.S- +- 12,5S - 2. 7 ) 4 h b, 4D

/582 1,070,57 + 63.S- . + 38.54 - 27 } 3D/,0f

/584 1)586.67 1- ~3.5 ~ 53 . .5~ - 27) 1432,73

/S8t:::. ~ 206.62 + 03.5 ~ toO:?1 27J 2059.83 '

/:::,CJ8 2/928.98 1- 03, S- +- 0'2.47 -"27/ 2783.95

/S90 3 7S!::>-.ZS- + 63.5 +- 0 2 . S S) - 27 I 3{' /0,34
-'

/531 4 208.31 .J-G3.S- +- (02, .s-9 -27/ 4 00 3.4tJ
J

- --
/o/-q I s~e at -'0°63 /k.,pf : 4oS? !'h.Ff. on lTY';j/'n~d

$-f-uy~lZ. ~f4+C?+/~s '

Iher~f'o"--e ?Ue- can assume -!-he E/~lIaf/~sPro",? Ht.e..
Free bOCl"'-4' f?O'-l f/~ ..fJ-.r~ pre v/r:;i.J.S sh-v-(J.ge CU'Yve.

_ v,.J,'/I he a..c.cepf-c:,I0/e .(}tt-y- f-h/s <s-hy~(!. C4,rve,



'~'"'"-7

SHEE:T~ OF

U. S. DEPARTMENT OF A~...~__ • _ •• _ ;;;;

SOIL CONSERVATION SERVICE/~4~~
<r GPO, 1'169-<)-357-545

. '.'

/02./ ~O U-I. yds, ': (~3,.5"3 Ac.-ff)

,

82,000 e.u..yds r=//J

J=/oDdway e-han Y7~1 e'/.c4val-/o~

403JOOO e..u.yds ~

Pr/nCIPa / S'p;t/woy !~/eJ chQnne/

ex C-4 Va 1-10""

/, (}ore .,Lr~nC/h 4 nd "c:-ourJd~;L/~VJ ex Cq v'a,L/~P1..
-/-0 be v~ed /n r?r?7bc:?/?.A::/7?eo/ ,L;'//-
T,J-;;s .t--G/;;I CL7rlc.e/ add/'!/0V10'i ~tli yds ,r'roYYi
ow-f ~/d~ Sou~ p-S ,t]/J

.90 9..; C'C) 0 t2.a.. yds ~; Ii

S, B ItJ Y) ke..+o+- !J n:J n; I- eo I R. -f-ItI~ '0 \/~ ern.ba.nl:
me..., + SlI ,-~e.....'

COMPUTA TlON SHEET

SCS--£NG-523 Rev. 8--69



0,2C;

2,41

8 04-,

/8,42-

84.zS

33,O~

/22,80

2bO,49

C"/::} / -.,
SHEET_-A_·-_ OF t.../

U. S. DEPARTMENT OF AGRICULTURE_

SOIL CONSERVATION SERVICE
S8

0'026

/4. ~4°

5,63

2./5

2/, Z/

29,tjg

%,38

38 . Ss:-

57.44

47.76

32,50

6.0

/.G4

0.51

3.99

8· 25

/7,0'2-

:2 I. S-3

3/.2.2-

33.77

~ /.s9/ 4req /'5 C4y)S/'c/ey-ed -h, 6"'<. c::;v~ CJ+
/ :::'-90 a-.-..d /S'""9'"2- C1"" eo ~

(}ornpwfe /Jy-eq h-Or-v, sl<7. 877-00 1-0 /0 -:7 -I-s-o
0'7 or!.3ir)Q( ~ VJ~+Lt 0/4'!op w, ~'?d s:1 up: -z= :s/ope

IS80

IS 72.-

/~()

/.SB Z

;s88

/574

Is84

7S 9/7l::-

/S9'2..

Ele 0..;,

COMPUTATION SHEET

SCS-ENG-523 Rev. 8--69



Co rnp £.I reo AreQ .,L;-0 l'?1 Sl-q /07 -I-s-6 7'-0 /30 -1-00

S(/r~ SHv-tLj e Curnu /4 -f/..;e
£/.eV, Il-r~ ivt !Ju-e:;, /"n Acre Fc=~t hcre Fe-et

/57'2- 0.0
D.52-

/574 rJ.5"2- V.52
S. '22-

IS7C; 4.7 0 . 5 4-,7

11;)7 B
1s: 43

10 .. 73 _21./7
. --:Zh. 97

1580 Ie:, , 24 48.14-
"37. s:-8-

/582 7- J .34- BS,7Z
4774

e 1~-84 2~ .47) I 3 3.4~

58 2-3.
/5-8 b S 1,8 S / 9 J .6:;;

08,88
/~-88 '37,OS- 2b 0.5"7

79.QS-
/S90 42-, '1 0 340,52- - -

*-/59 I~
44.07

4~.23 384,S1'

1S-9 2- 4: 7.~-S

COMPUTA TION SHEET

SCS-ENG-523 Rev. 8-69

STATE
rlZ-Ono

BY DATE

J.E·B. 6 '" 7~
SUBJECT

- 7>/or)o?7efer- rz SHEET~ OF /U



"
'-- .

JOB NO.

o

SHEET &i.J OF

U. S. DEPARTMENT OF AGRICULTURE,. _

SOIL CONSERVATION SERVICE

tf:>o

B~.C,

STATI71 .
/, ;/~Y'l

SUBJECT

Ph

SCS-£NG-523 Rev. 8-69

COMPUTATION SHEET

COmpufe A-r~ .-h-t1}-r1., s/--:; /30 f-ou -10 . /4S-f-oO

-:Sl..Jy-~ sforo...e e t3vn?t..I/o :I/./e
£Iev· Ik<!:q i,., 1Jurc:-~ /n &.Fe~f· Acre FeeT

/.570 O~OO

1./3
/~-7'2- / t /3 / , /3

S. 7.3 -

IS-74 4/60 " ro .86
/3,32

1~-70 8.7L- .26./8
2/ . ) 8

/.s;78 12..40 L; I ,3~
28 .04-

/::::,-80 /~ ,/8 7 0 . 0 0
30. / 0

re /S-82 /9.92- /06./0
43.04

/584 23.12-
. 4 9 ,9'~

/49./4

20.84-/s8t:, /95)./0
S6.s4

IS-88 729.7D 255.64-

33, /4-
c,,2 84-,

/590 3/8.48
07. 70

~S-9 /.Jt- 34... S-~ 38G.J 8

IS92 35.97



334.87

26 s-,47

3 7 2.5~

07.27

38,5/

203.75

/04.34

/49,87

J BNO.
ZO,,)~-

~ .rn £//q /-;1/t!?

AGre ~e~f

U. S. DEPARTMENT OF AGRICULTURE /'
~f

SOIL CONSERVATION SERVICE

6/0/42'

f1I/!f? -~ otJl< M j/ ~

(/ { dt7M SHEET .£,J OF

+ 15"9/

BY } r 8 DATE
..J. L. I. 6 ~ 70

STATE
/4r/c O /?Q

SUBJECT • .L +. .
PlcJ J fer tJ.o YYI U 7 Q 10/1\

COMPUTATION SHEET

SCS-ENG-523 Rev. 8--69



CQMPUTATION SHEET

SCS-ENG-523 Rev. 8--69

SUBJECT •

P/d/?/

PRQ::!...ECT
crucK.he; r

CHECKED BY

U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE
&7..

JOB NO.

212<::/ -

SHEET 62 OF /()



e.

COMPUTATION SHEET

SCS-ENG-523 Rev. ~g

" :sur-l"a<...e
E/c>v. kres

IS 70.0 0

/~-7-z-. 0,50

/574 4,58

/570 ;0.57

/578 /0.53

15"80 Z 3. 3S-

1582 "3 0,50

/584 '37,07

/S8G .4'5:30'

/588 -4 9,b 9

IS90 ss,g4

~ /59/* $"9.0z-.,

J S 9 2. ~ z,~-o

sj.ora..:Je
/"a /7c., FI. _

U. S. DEPARTMENT OF AGRICULTURE _
(.

SOIL CONSERVATION SERVICE
h3

JOB NO.

ZOO~

/ ;

cf//77u/4A~e .s!-rJ""~e
"/ "2 /1:c

4
j:"f,



•
COMPUTATION SHEET

SCS-ENG-523 Rev. 8--69

STATE
rl7!o/?O

BY
J.E.B.

SUBJECT
P/O ;"

U. S. DEPARTMENT OF AGRICULTUREr ..
.j-

SOIL CONSERVATION SERVICE
(.4

SHEET r;4 OF / ...



'23,22

'33,27

(3 • J 0

2.00

5/ , /8

/49, IS-

/ ..
SHE£T~ OF

2/8.52

30/,7S-

398.40

6-07.98

G30, zo

6 96:>, os-

CC//77U/QnV~ .;s-;lor-a.ge

./;;" htre ,.c-~f

--0,2::>
o. ZS-

U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVA TION SERVICE -
~.f' "! 42,

/ .. 75

0, (0

./6./2

27,96

42.09

55,88

83,23

DATE

'09,37

C!sa fr/,P,P-S

9(;;,05

/09- ,58'

/2 2 .22

J 7.44-

/O,5Z,

/ ,S()
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TYPE
ESH

EBH

SIIMMA RY - RESERVOIR ROIIIING PROGRAM

SPOOK HIlt F.R.S. I

BUCKHORN STRUCTURE CLASS C 08-13-75
~

MESA W.P.P. I·

BO L ELEV. HP STORAGE Q-TOTAL .Q-EM.SP VIC DIC SIC S/C.25 DJR-HR OEIB

220. o. 1584.83 2.83 ]627.0 4203.5 3318·5 7.88 1.93 1. 87 2.~~***** 0-.-00

240. o. 1584.73 2.73 1602.0 4334.9 3509.9 7.75 1.87 1.89 2.57********* 0.00

260. O. ]584.65 2.65 1580.1 4!t6].0 3636.0 7.6-4 1.81 1.9-0 2 5-9-*-*--*-~>UL* 0-.-0-0

220. o. 1590.14 8. 14 367] .2 ]6997.3 16172.3 13.21 5.42 1. 32 l-.-S-~~~** 0.00

240. O. 1589.91 7.91 3570.5 17692.1 16867.1 13.02 5.27 1.33 1.82********* 0.00

260. o. 1589.69 7.69 3482.6 18338.3 . 17513.3 12.85 5.13 1.35 1.83********* 0.00

)

) I

NOTE - IN ABOVE SUMMARY VC, DC, AND SC WERE COMPUTED FROM (Q-EM.SP) PER FOOT USING FORMULAS IN T.~.-2 AND T.R.-39.
")

)

)

)
))

---------------------------------------------------- )

)

)

.------------------ _..- --~-----------
--------- ~)

.J

)

c

~)

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



)

I.

P AGE NO.1

L...360.,3

60.
603
o.

130 )..
o.

Q. ~ Bol
o.

Sfo'r~ A-f
Z38.4

SPOOK HILL F.R.S.

9-1~J
) 577.5STAGE CFS

V~+ vi ~1II0 f'-f{{ Pn'n~ /(1"',, hbtJL
SP I I I w.A-YL_L:15:l..f!tL2~.__---!oLL U--- l.-1.._ _

8" I L-, G" l. 1--)..
220

HYDRO

I ITlE 1

spw.srZE

_____---L..L.Ll....E....Z'--_--'-'-BLLCKH 0 RN ME SAW~. STR I IC II IR E C I A~S~SH!=-----r---l0.fl81=J1L::3l=.J7c...:5L--------------------;___------------
I '1f"l.0.( ((cu I'lf~ul

C.I\1 T c- "r S ~/-- ~.". SpJ'}lwuy rrQllbMref O,-o.I'~ +~
79. 1.18 6. 5.66 13. 13.56

)

780.

1] 30. _

8Z5.825.

780.

-'---_--'-1~1Q8 •

."--"-_--.L-L-..J L•.~8_~2~365•.17 _

__-'-'tl3.!t..,__--<-QQ9_J__~3~]8...4:.. 7L --:- _

'-"-__---LJ---L.-''- 5''--1......5-L. ...J--.1...:Lo~ _._------- _

238.5 240.

408..,9 5] 5.

632.6 780.

aS6....3 825.

9!32. OBQ. 1

9.5 15

223_.

_____..:.<S....L..'::!.A""'-'E..=..CEL.l5JiO lL.__-,-"

STAGE CFS ]581.

______$ GE..=-CE~_82.., _

)

)

______S"'-T.!....JA2.:G~-_'"'£.S_ 5 8.-2...,__-.A...6.J.l•.__-'--'-"<......u. ,tt.8__~4118110.25_....::19__J5J..l.L2.Jj8_ .....L] ~ _

) _____ST.AGE-C F S__15 86. __204.5.1.__6434... 69.30 ..... I!±..2.6 • . _

)
______ STAGE:-CFS _1587. 2404 •.__a63l.,__-.L.....J30.~2__~lO'023 .. _

_____-""'-'...eu.<.E.::LF S 1 5 8...8u.__• 2L..L77.L9~.__--J...]...l..1.u.O.u.6~9 .....J.3_--L.1-J.l.::z..98.0-_.......5 _--.L-)'-2,8..9..l._L _

) ______S.TA..GE..-...cF_S.-L589_. 320A.,__~_J.LLQ.u__L4B.5.9..__....) __L6..0-O._1. __~--------------------_--------- _

- ~_STAGE..-CES_l.590._ --3604.. 1.6.S....45-..J-__1-1.9...4.8.._.Bu-_1_93S,1 7-------------------------------------
)

_____.s TAGE-=-CES-L5..9l ~Q54. J..-19:J-..J-5uc60U-a-.__L..Z-J.l-L..Z-J3=4.....__22.9.0.8._.-----------------------'--------------

) ___, END TABLE__

J

)
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SPOOK HILL F.R.S.
BUCKHORN MESA W.P.P. STRUCTURE CLASS C 08-13-75

EMER. SPW. UNCONTROLLED AREA HYDROGRAPH.

PAGE NO. 2

73 of4-2 9 .

. )

)

)

)

RUNOFF = 3.37 IN. , VOL. = 2442. AC. FT-

Tl ME + 0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75
+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + ± ±

+
O.CO + 0.00 0.00 0.00 0.00 0.00 16 _8

+
2.CO + 595.31 1921.44 4938.35 8893.89 11697.28 12014.54 10705.89 92 3l. 26

+
4.CO + 7994.67 6963.65 6119.10 5485.08 4988.28 4562.82 42lLl • 27 3a!tlL.3

+
6.CO + 3525.59 3240.82 2792.44 2103.20 1415.27 897.42 565.25 357.42

+ 1

8. CO + 221. 99 135.89 80.57 47.48 26.89 13.83 5. i 0 0.90
+

10.CO + 0.00

....,

)

)

)

)

)

)

,; ..J

,I. )

,

) )
/

J
.-'

.J .J

- ------------------------------------------ ------------------------------ }



-------------- ----------------.;L -'----I.-_~
I

BUCKHORN MESA W.P.P. STRUCTURE CLASS C 08-13-75
SPOOK HILL F.R.S.

EMER.SPW. ROUTING BOTTOM WIDTH= 260.0 ENTRANCE LENGTH= 0.0

PAGE'NO. 5

·,

-) -'

-)

)

)

)

)

TIME INFLOW AVE INFLOW OUTFLOW STORAGE ELEVATION
0.25 0.00 0.00 0.00 238.40 1577.50
0.50 0.00 0.00 0.00 238.40 1577.50
0.75 0.00 0.00 0.00 238.40 1577.50
1.00 0.00 0.00 0.00 238.40 1577.50
] .25 2.74 ].37 2.64 238.....4-0 1577.51
1.50 35.95 19.35 34.76 '238.41 1577.71
1.75 176.88 106.42 172.51 238.47 1578.58
2.00 595.31 386.09 245.85 242.12 1579.03

'2.25 ]921.44 ]258.38 279.06 262.70 1579.15 ;;;>

2.50 4938.35 3429.89 382.40 326.73 1579.52
2.75 8893.89 6916.]2 51.5.....22 459.72 1580.22
3.00 11697.28 10295.59 785.19 658.38 1581.11
3.25 12014.54 11855.91 891.40 886.00 1582.10
3.50 10705.89 11360.21 1537.01 1095.62 1582.87
3.15 923] .2...6 9968.57 2532.46 ]259·53 1583.60
4.00 7994.67 8612.96 3079.29 1379.50 1583.93

5 6963 •...65 7479.16 3631. 03 ]464.70 ]584.22
4.50 6119.10 6541 •. 37 4033.47 1520.67 1584.43
4.75 5485.08 5802.09 4218.03 ]554.69 ]584.56

P£AL..
5.00 4988.28 5236.68 4410.59 1573.12 1584.63

"...-U-Se;:;8 Z~§I:~9 Z;a£:gg 446] .05 ]580.14 1584.65
4450.12 1578.62 1584.65

VOLUME CHECK AT HP= 0.06. COMPUTED HP= 2.65 AT ELEV.1584.65 (STORAGE IS 1580.1 AC.FT.= 2.18 IN.),
TIME= 5.25 HOURS CRITICAL VElOCIIY- 7.64 CRITICAl OEPIH- 1.81 CRITICAl SIOPE- 1.90.

,

"---------- ---ll·

)

. ·--''''0 . ~:.:

)
EXIT CHANNEL VELOCITY = 32.52

)

)

) )

) )

)

,
-'



SPOOK HILL F.R.S.
BUCKHORN MESA W.P.P. STRUCTURE CLASS C 08-13-75

FREEBOARD UNCONTROLLED AREA HYDROGRAPH.

)

RUI\JOFF =10.27 IN., VOL. = 7432. AC. FT.

TIME + 0.00 0.25 0.50 0.75 1.00 1.25 1. 50 1.75
+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + +

+
O.CO + 0.00 0.00 0.00 10.84 94.10 485.01 1393.67 2884.80

+
2.CO + 5232.43 10269.74 19926.11 31262.30 38045.78 37210.87 32052.72 26866.91

+ i
4.CO + 22685.90 19328.90 16690.30 14728.13 13214.93 11955.02 10909.87 99 16.94

+
6.CO + 9026.41 8257.56 7095.91 5337.80 3589.77 2275.49 1432.75 905.66

+
8.CO + 562.28 344.02 203.88 120.07 67.95 34.94 12.87 2.27

+
10.CO + 0.00

)-
----------------------------------------------------------------

(

)

)

)

.J

)

)

)

)

)

)

)

)



I0.50 0.00 /D.OO 0.00 238.40 1577.50_____________________--U.-A-'--'-- -L.-L<c-"-U-"'--_---;L-5 L.4""20-- 1L-10.J...,.o....:4""20--__-<2'-3J-'8u.-.-:.4=Ou--__......15J-LL~0_--+- _1.00 94.10 52.47 91.26 238.43 1578.0725 485 .0 ] 289 ...5...Au- 2L..:~:L3J...a.... 9.:z...u..6 L..:2ill......9::t...J..5__-l.-1:L57.1-9::1..-......-u-OL-2_-:-- _1.50 1393.67.- 939.34 266.77 "255.08 1579.101.75 2884~80 2139.24 328.]8 293.]3 1579.322 • 00 523·2 • 43 4058 .6 1 450 • 53 368 • 94 1579 • 76______________________~.2..5__.........."., -:ili. 74 775 L Q.u-__-U..~_9..9 . 5] 7.77 1580 .A.o.8 _2.50 1~926.11 15097.92 816.62 814.61 1581.81_____________________--'2. 7 _31262. ~0",--_~2553!t....20. U!t...6 • 8 8__~l.CL6....•._5LJ7'-__1......5.....8..3_• ....L..:l_....:........_
_3.00 38045.78 34654.04 6685.48 1925.09 1585.67_____________________--'c.LL-......... 3LJ7u:2.......]U.OL••w..8LJ7'---__3LJ7LL6.u:2....L8........~3LL2___L].....OL...:J9l...J.]....u6............::l4'_5'---_--C.2...........52lL...6...o.6__--.L.]....L5_O.8-l-7.._.J3-l-J _3.~O 32052.72 34631.79 14332.16 2975.34 1588.46_______________--<..J...3~_2..Q...8_66.91 29459.81 16520.97 3265.",-•. 2L-60-..__..1..ll5o..89:::L....• ..1..1::1.5 _~.OO 22685.90 24776.40 17833.69 3422.26 1589.54 ______.__...2~~ ~~~.~2~5==*19#=:;3~2*8~.9~0==~2~LD~0~L~.4~0~~1~J3.3¢,.;l3~l3.:;;:;.~35~·:;;;:;;;:;;;;;:;;;::;;;3~4..8.~~~.~6~1:;;;:;;;:;;;:;;;:;;;:;;;~15~8~9 .."-~6~9:;;;:;;;:;;;~~--USt:.,----4.50 16690.30 18009.6~ Ib286.b7 3476.36 [SH9.68 ~

)

)

)

)
9

T -

SPOOK HIli F.R.S.
PAGEI NO •

VOLUME CHECK AT HP= 0.29. COMPUTED HP= 7.69 AT ELEV.1S89.69 (STORAGE IS 3482.6 AC.FT.= 4.81 IN.)TIME= 4.25 HOURS CRITICAL VE GCITY= .85 CRITICAL DEPTH= 5.j3 CRITIC&.lk_S~I~O~P~E~-_'~]~.~3~5~. __EXIT CHAN~EL VELOCITY = 60.69
/_-------------------------------------------------------

)

)
/

.I

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

I.-

)

)

)

)
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)
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)
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. Ta G,9 I I
Pm

Tm

Ci

DA '21'6 tf
Tc. /r 0

Structure CIass _---,---=-,..----_

Design Storm Freq. ltJ 9'0

Snowmelt

I

PRINCIPAL SPILLWAY HYDROGRAPH

By It L. Date (0 -7 - 7(" Ck'd _ .Date CD (1)
r-----=----.---=-------=~---

=-----__,

(9) Hydrograph Sefial No.

(10) 1" Q

(11 ) ElA x Q10 x

(12 ) Q10 X ce. fI·/in.

( 13 ) Baseflow

(14 )
/-------,,..----__---+-------1

(15 )
I-------I----.+----+--------l

(16 )
I------I---....L---+------l

(17) Minimum

(18 )

SCS-75D-A
7-67re State AR-f?-M!.JA

(1) Poinl P

(2) Areal Carr.

(3) Areal P

(4) CN

(e (5) Gross. Q

(6) Chonnel Loss
Focle<

(7) Net Q

(8) a 1
la 10

• (19)
~ (20) 1----------in-·/d-O.+-O-9)-+-26-.8---19

t-------t-=:......::----:....:=--t----+----t-----;

( 21 ) , cfs (19) x. DA .
I-------I----'----.+----+------l

(22) ce. fI·/do. (21) x2
I--__---'~

__--L. ....L-_ _,__-----J



Total

PSMC

PSH

Site No.

Sheet ~of_

)"

Bose flow . Upsheom

Snowmelt Releases

, / /.
. ) '7

I ,2

,2. ?
, '57
,4°

(p(,

'j ,0'-(

/.2/

1,5?

2,~ {,
{,B 7

t-f,'f I
Z2//1
(;;(p,1 I

Is,7~

?jIlt;

2, II
/, (, /

1,1 3 ,
. "

J116

,7/

,5'3

,.3~

, zt
,2/
,If:;-:

o ..

(13) + 26.89

(13) x DA

(15) x 2

II

1.2 c(

II

when Ci < 1 4,£1
r-'-------+~---+----t-----'----+--____;

II i?iIrmiif 4, (pI---'-------+----+----t-----+--____;

ttffffIII -1--4-,7_-+-----'-':.......::.....---t -+-_--:---+_,.------i

ili; .t---':-':-~-+-=--'----f---+-----+-----t
SI{)

U.S. DEPARTMENT OF AGRICUL TURE
SOIL CONSERVA:rION SERVICE

cfs

csm.

oc. ft. Ida.

in.

.10 Day

csm.

in·/da. (17) + 26.89

csm.

in·/da. (19) -!- 26.89

cfs (19) x DA

. oc. h./da. (21) x 2

x

Snowmelt

State AR-I"?()NA Watershed 8UCKHoRN M£ SA
PRINCIPAL SPILLWAY HYDROGRAPH

By JL..L Date (9-7 - 'fLo Ck'd _ 'Date CD CD - CD CD
...------,---------------.....,

DA "'"') /- ,/ S' M' --- PSMC OR PSH..v ---. c , (0'" q. I. Source /-------,-----.----,-----1

Tc j ,tJ Hrs. of Time Plelim.
--f'5'MC -

Structure Class Data PSH

Design Storm Freq. '~ ~o ( Days) (c..h. I

I;;:;:;:;:;:;:;:;:;;:;;;:====:=:::;:;::;;~~~======*===~

SCS-75O-A
7-67

0)
N

(8) /° 10 II

(9) Hydrograph Serial No.

(10) I" Q ac. ft.

(11 ) DA X QlO x

(12) Q x DC. h'l_ X10 ,n.

(19)
1-------'-------.......,.---+----.:..---1

( 20)
1-------,,...----------+-----1

( 21 )
...-------11----~---_+_---~

( 22)
___---''------'-------L... --l

( 13) Baseflow

_( 14)
1-------,----------+----1

(15 )
1-------1-----1----_+_----1

(16 )
...----''------I._---+---~

(17) Minimum

( 18)

Pa

: Ta

Pm

Tm

Ci

i Day

(1) Point P

(2) Areal Corr. x

( 3) Areal P

(4 ) CN

.Clt (5 ) Gross. Q

(6 ) Channel Loss
X

Foci'"

(7) Net Q



Total

PSMC

PSH

Sheet ~of_

Site No. (]

CD CD CD
PSMC OR PSH.v ~

) ..
Bose flow Upsheom

Snowmelt Releos",

:~I!~!:!III}I:
:: Table 1121 <D 1161 or 1221
:: X or 010 1 • 1141 or 1201
:. 21.1 0 Of 1 1151 or 1211

0

, I ,02..

,~ ,2 '3

If 0 ~!;&

Z/~ 1,39
5rO 2,:;-0

J rS- 3,29

'-1ft') 4,11 J

4, 2 ~,O~

Lf/4 5, 9
1-/rto {P, 62

tI,7 7,t.j~

4/6 8.33
4/1 CI,?/
~() 40,,'1'/·

{;/ / 91.3'7
f:,2 IJI,12--
~/J II ~,Io
t;;,Lj II~, 23

~,S- Jlro/lo
L;/ t:, Ir 'I, 1./~

,

S,-8 II .~G

(PrO )/8,~'i

br~ I ~ (p~

l,tJ 17 I i//
B,() J2/,~3

7rl} 7..2,3'--1

, /0,0 I ? ? ,SS

/0.; ) '22 ,tt 2

--Source
of Time

P,elim.

PSMC.
Data ~

( Days) IAc.-f/l

U.S. DEPARTMENT OF AGRICUL TURE
SOIL CONSERVATION SERVICE

csm.
in'l (13) + 26.89do

cfs (13) X DA

oc. ft'/da.. (15) X 2

csm.
in./do. (17) + 26.89

in.

in.

ac. ft.

x , <f3 2.. , :So

AR-I:c.ONA

Pa 8,o(p
. Ta &8, I

Pm

Tm

Ci·

Tc
Structure Class __------,-__
Design Storm Freq. /0· %

10 Day

II $/73"

JI cJ II

3.7

X ,it) when Ci<1

-State

SCS-750-A
7-67

Watershed BUCKHDRN MESA

PRINCIPAL SPILLWAY HYDROGRAPH

;.:.By-=A===fL=,~D::.::.at:::..e =0=-7=-=·~~~ --=-C::...:k'.d:....===--~D.::.:.ate=-===~ CD Q)
~ 3 (., Sq.' Mi.

I B Hrs.

(13) Baseflow

(14 )
t--------,---__----+-------t

O( 15)
~-----J---_+_----+---~

(16 ) I--__-" ......L.- -+-__~

(17) Minimum

( 18)

•

•

(19) t__Sn-ow-m-e-lt-------c-s-m.-+-------i

( 20) in·/da. (19) -!- 26.89 t-C'-----+-'---'--'-----==---+----+-----+--~

( 21 ) cfs (I9) x. DA .
~--__1---_+---+_--___lt---'----+--'--=:....::'-'---t-----+---+------i-

(22) ce. h·/do. (21) X 2



Total

PSMC

PSH

Sheet ~of_

Site No. (3)

CD CD CD
PSMC OR PSH J/ ---

,"
Base flow Upsheam

Snowmell Releases •

'--Prelim. :

....-i'S'/IIIe-.....

PSH

(cf-s I

0'

Time

(Days)

; I • 2-0

,~ ,32

!. rJ ., S '7
2,0 50
5, 0 ,(P

5' S- /1 ()
01tJ ,22-
41"C ).13

4,t-! 2.2L.1

'-f,L, '2,1'2

L-/I/ '3,8 z
y,B 5'"• .3 s
4,cr 0" 10

5:, IJ . y/I.7tf
-

s;-, I . /o~,57

'~/Z 2.s,~tJ

~/'3' 1,81
'5:,'1 '3,cr2
~,S- 2,'J'f
r;-, &. 2,~f

<:;,,8 i,gs-

01° / 13/

forS ,9t
I/~ ,7l

,0
'i,o
I~('O

/0,/

when Ci< 1

/I {{t~(t~~{}{
t--.:...........---f----'----+----t--'-----+----f

U.S. DEPARTMENT OF AGRICUL TURE
SOIL CONSERVATION SERVICE

csm.
in'l (13) + 26.89da

cfs - (13) x DA

oc. It. Ida. (15) x 2

csm.

in·/da. (17) -;- 26.89

csm.

in·/da. (19) ~ 26.89

cfs (19) x DA

oc. It.
/da

. (21) x 2

DA 5. 3~ Sq. Mi. Source
Tc ,6 Hrs. of

Structure Class Data
Design Storm Freq. 1'00/"

Pa in.

. Ta OF

Pm in.

Tm OF

Ci

SCS-7SQ-A
7-£7

(13) Baseflow

(14)
t-------,r----__----+----1

( 15 )
.--------if------t------t-----1

(16 )
...------1--'-------1.----,-----+----4(In Minimum

(18 )

( 19) Snowmelt

( 20)
t-------,r----__------f-----1

( 21 )
.--------if------t------f----~

(22 )

,.



Total

PSMC

PSH

'.

Sheet~of_

Site No. (j)

) ..

Bose flow Upslteom

Snowmelt Releases
Time

( Days)

0 0

, / ,0 "2-
,5"" ,/7

I, t) .43
2,~ /.03

5,0. I, BC,

3, ~. 2,4~

!-frO 3.'28'

4,t 3, '77

4, '1" tt,38
'1,& 5,0'1

!-f, '7 ~ 5"S

4,~

4/1
'-{;r(}

&7
~;p

{;'/J

~I.'f

h,5"

~,.~

when Ci< 1

U.S. DEPARTMENT OF AGRICUL TURE

SOIL CONSERVATION SERVICE

Watershed [5() c.../t" H DR tJ MESA

csm.

csm.
in'l (13) + 26.89do

cfs- 13)xDA-

DC. ft. Ida. (15) x 2

csm.

in.Ida. (17) + 26.89

in·/da. (19) of 26.89

cfs -(l9) x. DA .

DC. fl·/do: (21) x 2

10 Day

in.

x ,c,q I

II ,?, /0 "

" ],/3 "

"

i Day

,37

.53

x , Cj 7~

x ,70

Pa Z?,6C,

Ta ~~, I
Pm

Tm

Ci

Baseflow

Minimum

PRINCIPAL SPILLWAY HYDROGRAPH

By -fuL Date ~-7- 'It" Ck'd _ Date CD CD· Q) CD .
..----=------,----=-------:~~,-

--=---------,

DA' 'LJ, s-i Sq.' Mi. S -- @@OR PSH 1/
ource I-----,-.=c..--,-------,--------;

Tc ' '? Hrs. . of

Structure Class Data
Design Storm Freq. jQ Z

Snowmelt

SCS-750-A
7-67

State AR.I"":2.()NA

(10) I" Q ac. ft.
I---=-------J,----------r----~

( 11 ) ~D:.:.A.:...·x~Q~10~::::::::::===....::x:...:=,=3=g=·=--.+-!....!.I,~'7c.J.I_C.--I
(12) Q10 X oc. fl. lin. X2q0 ,~3 = q / , 'ftJ '" I------'--+---'---'=:..L-.:.....I...-+-----+---+----;

(13)
I--------------+-------i

(14)
t----~---_._---+----

---t

(15 )
1-------+----+-----+-----1

(16 )
I-------"---......L---+-------/

(17)
I------------+--------i

J18) L-- "-- ....I...-__~

(19)
1--------------+-----'--1

J20)
1--------,.---__---+-----1

( 21 )
I-----~----+------""--+-

------/

(22 )

(1) Point P

(2) Areal Corr.

(3) Areal P

(4) eN(. (5) Gross. Q

(6) Channel Loss
Foctor

(7) Net Q

(8) 0 1
10 10



Site No.

Sheet Rot_
UoS. DEPARTMENT OF AGRICUL TURE

SOIL CONSERVATION SERVICE

Watershed 8uckkorll 11 CSo....

PRINCIPAL SPILLWAY HYDROGRAPH

By Jl:£ Date (p- )-7~ Ck'd Date CD CD

SCS-750-A
7-67

State /Je I?~NA

DA· Lj, SJ Sq. Mi. -- PSMC OR PSH .l/ ~
Source

Tc
, 7 Hrs. of Time

Prelim. Total

~
. Bose flow .Upstream PSMC

Structure Class Data PSH Snowmelt Releases PSH

Design Storm Freq. ICJ ole ( Days) (Cf..sl ( 1 ( ) I )

Pa in. :}~}!:}}:t:::}:
: Table (12) CD· iI~I::~ 0+0+0;21.10 l Of Q 10

Of 1111 115) Of 1211

Ta OF 0

Pm in.
, / /~

of
,

Tm S- f Zt.I
Ci

/,0 2- 1
i Day 10 Day Zr P :5 7

)
II II

,
Point P

) Areal Corr.
SrO ,::) 2

x x

) Areal P
II II 5r~ ,fR 7

) CN
4 ,,() , Cj /

) Gross Q
II II l{, ? I ,t! .3

) Channel Loss X x when Ci< 1 4>r / r& 7
Foclor

) Net Q
II II

~~ ~~~~j~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~: q"c. Z,/7

Q 1
II

:;~~:::~)o~::~~o::~:~~~~~~~~~~~:~)~
'1,7 z ,~t-f-

/Q 10 II L(,,?' s/l t
::)):):):~)~t);::))::)t~::~:::)):~lHydrograph Serial No. o4,i ~, 7(,

1" Q ac. t!. - C;-,C) 3()~,/2

DA x Ql0 x = 0/, 7/ ~, I (&,11'7
QlO x OCo itO/in. X = ~Z /8/f fc

~/] ~rg7

Basetlow csm.
~"t{

ino/
(/7 /

do (13) + 26.89 Sf) 2" 2 Z
cfs (13) x DA

0<:0 It0ldo. (15) x 2
(;>(p /I~?-

Minimum
S"rt /' 3~csm.

inoldao (17) + 26.89 rod) '1 7

b'~ 7 3

Snowmelt csm. 1,,0 (5t-f

ino
/dao (19) ~ 26.89 8,,~ ,3t

cts (19) x DA 'l,,() , 21
OCo Ito/dao (21) x 2 /~r() r 2()

I ,0/
o.

.-!I Mark out items not appl icable. /~r

(8)

( 13)

(14 )

(15 )

(16 )

(17)

(18 )

(9)

(10)

( 11 )

( 12 )

( 19)

( 20)

("21 )

(22 )

( 1

(2

(3

(4

(e (5

(6

(7
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SHEET J
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2-

e.-~eLk +-,....,. e. I<:>-0

L 1- s/ - (), _
bt "2.

STATE

SUBJECT

SC5-ENG-523 Rev. 8-69
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20 X 20 TO THE INCH. 7 X 10 INCHES
KEUFFEL &: ESSER CO. MADE IN U.S.A.
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20 X 20 TO THE INCH. 7 X 10 INCHES
KEUFFEL Be ESSER CO. MADE IN U S.A.
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JOB NO.

1~/'I,B8

SHEET cO OF

U. S. DEPARTMENT OF AGRICULTURE,I, .
SOIL CONSERVATION SERVICE

102

O 2 S C1eA/.
Lc=.b) (A,-ff-) (M.5L -~f)

/2 Je I

Ti rYI e r
(Ja.YS) (c...f..52

'-/,1 2,33

5:D /~~. '2
~, / 2?,O9

BY
,C

STATE A?-

SUBJECT ()
I"-../)o.-)

COMPUTATION SHEET

SCS-ENG-523 Rev. 8-69

Ma...~ IMN-W\ e.l~J, tn' J5 ?s, I~ tlf Pe.s eA'V ; H' }

@
6llwal~ fren,... r~ u;or z..-n.. I ~ IS y\'o vJ ~Q.. GQAd I +-'0"- 611 ~Q. ov-+f..low

E=Je.A/ , .s S/~t Oz 5~ -6- of {)2/z-

/577 J s,8 ~1,~ 0 lor ,.,

e /~?8 5'J,D Z-~ 7, '5 0 2~7,3

15")8,3 cPs,() 32'), g 33 ·37if,3:
/5'18, S- 7c-,O 3 ?8, Z. IS7 '-I 5""~, I
/5'18,( (PO,~ 305", I 'fS- 3'"Z?, (p

/£:71 J62,0 S14,4 3J~ (p '7 2,Q

(5""80 101) 8j6,'7 fook,'qk

® TI "'" e- X 5":2 ,0-f:t-Oz./z. O-z. E/~ So
( oO-vs:) (, Gf-s ) (e.-9 <» 1. e:-f- s) (MSL ff) (A-.v~t)

L../ , '1 l// tj I 2C,,'37 0 I:J?~,/l ~,23

~,O Z2/,'7B 2. tJB,3s- () ?,

r;-~.1/
~)

.c-. / 30~f 2(.. 2J:' f(ei--t-r ..r )f{"7t8, 17

5,2 /3. 7~ 2.11,~1 /5' JS-7B, Ie,

(~ Ma..-1l , Is I~teh D"" . (578, I C- of Re.. Se-r J ;0'- 2.



S
(A:.-H)

1. 7/

..

32?,8

SHEET2L OF

U. S. DE:PAR1ME:NTOf- A(jKIL.UL/Uffl:.

SOIL CONSERVATION SE:RVICE

/030

I~ z, I
2/2 .. 7
3/~ ,7
4'tJ"l.. !

4-(5, 3 .

~~/,~

/ 'le,..5

ISPS,20

16')8.2. 0

<

.0

o

1/0

252.

o
6

7z
I'i 3
Z45""'

"3 )0

95,3
//0,1
(2,",/

)4/.2

1'1" , 2
2sz, I

88,3

3'13,3

4 ?'-I,~-

S

)&,S
2. 2" 15
25",0
28. tP

38,S
5Z;,o

48,97

J-//I,'l~ qt:,~.'7

/05.5/ 5'21(.2.8

2.5.60 Co fe, '?t5'

E)etl. ~

75"77 /?,S

J5)B GS:

J§ ?8.2. '78

Is-IB, s qt1

Is'1 I Z'f

s--,2

I~-/B

/S')g,2
is-')!,3
){;~$,S

)5' 'I f. .
1~7 9,:>
1~8 0, ~

BY
JJ,e,

STATE A.::z

SUBJECT R"

COMPUTA TION SHEET

SCS-ENG-523 Rev. 8--69

•



SHEET~ OF

U. S. DEPARTMENT OF AGRICULTURE,

SOIL CONSERVATION SERVICE ' ~T
/040142

/Y1c.D~~eJ/ 1<0..) ~#,",.J/~tJ,V
M c ~ e..J(j jJ5 Ro~ {fl ... ~ t- 1582,J)

8 ('0.,••",\ Roe.d

15?E,/.s
/5/8, /~

15')(;,2...0

/s?&f,/Z

ReseA'v;o-r z...;

Tlme. .I. 5;?jA t -I- tJz/z. Oz. E Je.-v, 5

q ,7 ~ 3&, JI/ 0 /577,2tJ 7,22

t::',t) 36~, 12 3LJ 2,53 ZG,2 ) 5 ';'9, 12

!5;/ 7~,'-I9 I b1, () 2 wL../ -)5'?&,2-E

Mo.-x. e-J e. I./CL-+",c':" of res~ IJ/o-r q /5 1~/c;~/2

COMPUTATION SHEET

SC5-ENG-523 Rev. 8-69

.'



SHEET 2.3 OF

p- .s

U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE
/CJ5" P/ 42

L ::;. I~ -11< ~ ':S;;OM ~

1J ~ ZLJo

~v~J 1-1 (\lite... ,je...fa..y s ~ no+ ~erltl<JS

(~I+iloV1k "'- /tlt"t ~t fi.-e.. ~(.)f-, Vl1-
LA'ot/. \d Se",-IN' -b s ~t)..v Yl'1ore.... (, \c~ , ( -1-0.,2

Oo...y s t-or Tp)

=:

Il'\.kre..--IJ./~~.s.kip of ~e '~o(lr re~e-rvIP~)
J1e....-ft<od 1,.(//11 ~;~ 01()J,+,~L .. "

Tc = (5~cPdJ) ( 15?>i) = 20,8' hr~
3ft>~¢ ~

Tf:=. ;;; da.y~ Yol c.:: r..c 0:'

COMPUTATION SHEET

SCS-ENG-523 Rev. 8-69







.
('e..se..rcJ ,,,,r~

RS.

SHEET~ OF

U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE
/0

-- - -:-

pp -

h-. rr-»I',J.s; ·kl'lA«' !-z> enJ.",., +~c l.e,·i@,T =, /
f~ r c..h~ e. fro"" 0 +D, I .

- ",,+e. { 0.. ~s oF- e.re.(..I~$ ,.."....,3+ ~ t,...iU ,,, ~"""Q C.ILS~/ ,........,,~.su,...e.. ~_ 1fr.e-
5 u ""'" 0 f ~ 4 5+0 rC-.tfe.s. 'Sz: t- $p:- T- 5..ur .1 Sr:rt'~~ c:.att$~. ~ff~ ....lu~ ~.-v. PS~

,.... -

:r. A 1:; +- S I - ~ .6t< ~ 52 -J Oz A.t:
z z

.r~ t -= fh~~~ '" s fa t"'O-4f '<!:. ~ ........, it. t:.. )"\A.o-S.-S ~t.J-('LI~ {s ~ce- -I-~ f:; ~ 7/ /1J
£ = f-ol-,J sfo~e cxf ~()",..e. /-; ......0. .

() = a....v~"-'11!.. ~ ... f.f/o..., over tk.a... +,;""~ fc.r~c>d .A-t

s,+eps,
J) J -t-l· ....... ~ = C? ) d-Il', va.-l LIe:) =0 / Iz,-Jre.. 1I<l,\u~ .frc'Y\I\ 115M<:. fb &f Q'+ I A+ a....J S,
, 8='..,,·......11 (:ov-r:",~sU"vlc'r~) ) -9,,....+ .JTr.J S 6k.,.JJ c.aorespo.,..J h Va-Iv«...cA~ ~rve.J

1./0-1 v'- ",f I ~ f Is. Jr4'C/'..,.,...".. i "" fsPic. I/cl-I~

2) J'e'+e4"""';~ r~se.rlJ;~ e..Jc..~+'''''' .t:('c:>-'shee+J~
3) "-e.+e-r"':yo,.< Q f ~ .s~f /7 (EJ~vzr - EJc.oIxf)

4) J't.+etr""I'~ Q
1j

(Y~ J Q 3 frO'fY' c;..J...~c.. ';' eJe-v, ~ sl-ee..t)8 ('/,j)

s) Use.. d...AJ~ -e. Q 1./4L/ ve.s h oe.--k~ OAt. ()~-t :: ~as X 4T: /J,983 "='

c.) 0-4Jvst.s va.Jve. ~ r-ef'e.c...+· s~s 2-$ (v:I~e$'-'y ost.;Jl.J...:. beca...-.s 1'
/4 "1~ "'>" r-e...l,sh<. Ji:5C.h........t '25), c.YC4'+:~kr ... ",e. ~W D...+fl" .... ~-+$- aeJu-""'''' Gl..

. ~~~ "'"'t~I~f~~.

'.1" $1~, yY\./)-k-~ SlJ-f"e.~ tk.. ~11l.. ve:tlue. is ta.k-~ of 'YP~ r- -I-ri"')
~ ~ f;ruJ V~IVe..6f ff...f&. I~+- t/W'-C "e..r/~d) /I~f-a.i.Jvr~c. .:rF Y"tU" tr-ltah

!3ecG-VS"i. of- the f\A-+~~ 0 F#.e h.ydf'o'1 ratl.. (-P/c:hS k flo.,J.).J ~ +ke-. ~fl~t4y
of- 11--e rr-ohle.""".J #-e. follol.AJr' YL} ~/PI\ ...... //1 be v,S'C.A

Or =. Q F - Q, Off. = Q, - Q2. 07$ =. Q 2 -.Q3 ON = Q-3

~25:: Qp Qp = f. (£I:{el~.. ;:; FE~ =+ (Sr) ) QJ = flE./I-Er.) j Qz :: r(E1U -EzJ
Q3 ;; f (ETJZ - ErJ

BY
A,c'

STATE

COMPUTATION SHEET

SCS-ENG-523 Rev. 8-09
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;// F,eS

SHE£T~ OF

U. S. DEPARTMENT OF AGHIL UL I UH7
SOIL CONS£RVATION S£RVIC£ --& -

//0 ~/ 42

15'/8,8

DATE
r-; - 2t.s. ...?~

fY1 eire/IIIP.s f2o~

8 r-tJ "'-J '" Roo-J.

r~se.rVlor Ro b;)'\'o:, 6h~rt c.vt Resq..,,:"',.. f!,tS-J 04\C~~} OfJrerehC-~

(j) /578, IS 15'1.8,40 .....;. . '3S-

0 I~?B./C. J5?8,bS" -,31

® Jf:'IB,2[) IS?8."71 -.S-I

@j )5:')'1,12 1~?S.87 + .25'

ne S4,,7- e.(.l.J r"l'\e..:fkoJ ""~ ··c.)so..lc~t. tLfP/;-~f./,,~. If e.-tJ4'ulJ SeC!.~

tl--a....-f. it wovlJ 9;~ co~se.-rvJ;v~ resvl+-..s ~,....o-'-h.v.,) .,-.e..Se.4""II/ar.sysl-e.-.

(Or\t.- rt>~ rtMAAf), ):+0-. l'e....-ITs+-tt::.. ba....s4L .f/~IA.J -h1vr-c '-O~~ ~~

~~ e..d +0 i I~ u.-I o.k f t~ w . be I-w~ f'es~ '" ~..J -t-h4A- #..e.. \IV.-e.-t1u.J

.:s: 5, k, f'o...&J ,,-' lI" III~ v' oS • df't11''''-<:L9 oll. o...r-eo- ~O("' 6 e+ e.):e..v~~ 1I~

'I. 0- .f/~l t-JOt>J ~.,J ,+,~ .... ~Th+.!..·

ne....f..:,II.::>MJ/~ r-t>~ eJe..v~ ~;// be... v.se..:J

;A-1 c. /)() IJJ e,.. / / 120 o-d . IS '78. <7

BY (, ,

STAT£// ?

COMPUTATION SH££T

SCS-ENG-523 Rev. 8--69

•



El-e.v,
l/S"e; 2.)

J~I

IS.-S9./
JS"B2.3

IS"". '7
1~?4:1. 7
Is-at> .c:
I~-ae;,{)

. I s-<t~,fJ

I~Z,~

iLlo
~ O/{),

s'1o
S-I()
(P7lJ
'7~S

. )b,D

-1680
,- )s~~

SHEET_'_ OF

U. 5, 1Jr.t-'AH I Mr.N I vr Aul"l"\"VL.' vn~

SOIL CONSERVATION SERVICE .A ...

11/ or ~2'

1~'f1, zS
/~a1,t~
I~gl. r..
l~i7,~

'J:';; '71,'
/~2,8

1S-8'.. 8
15"1 Z

2-?>o
~OP

l.{~

~9

G70
110
SIs
Cf's-

, ~

is c3e..+u-vv,,-\Y\;~ fke.... m~/WlLJ""" e.)t»J,-.... l>f ftti ..h f af #c... do 1\0'_

.If-- is hoped - fi,...J- tk- r--ot:t-J ro""p~ wi II ;'1(;1+ GO-ust. hu-J/c'Sse.-J:

tk...J- vv /J/ r co....vs~ ~ ve.r- It:'tj>//l.~ (..If s+"'~Q4<V'. ... '.

5 e. c- +;t:'.~ S
-

(r-oss 0..-+ ,Ro~ R.O-~r..:s

IS r-.:>..,v '" o-J
NCA...t-vnH GI'dY,J R..~6 r<. ........ c

<> +r~e. t )-e». If$. t E leN.

D 15"7~ D /s-:11
/" lJ /~.?, -/sO J~'7 D.
ZIt) I~?g "2.S-l> J~~'2

3 ()f) )~e tJ 2.1b .)~-So. ~{""

~?() /s~? 4l./l; IS-SO..~

'" 10 '~-1?4 {;20 '. )~g z
(p81) 1~8~ "'D )~ -81.1
7ft; Is-a a ~8{) /~8"

Bl>D I~f () ? j{) 1~8g

~..s-o I£"'rt- 8~o 1~7()

Cfso '/$72-.

BY DATE
fl,c. -2 -'/1;,

STATE

SUBJECT

F, ee L.a<>.-rJ De -

SCS-ENG-S23 Rev. 8--69

.COMPUTATION SHEET



U. 5. Dl:.~AH I TVlI::.N I U~ Al.:>f"CI'-UL..1 unc,

SHEET~ OF

3,18

.' .
• .J .... .-.'

J.O~

"3, ) Z

3. It'

$, 13

3./1

"3, I~

3.3 tl

/
(.

(
l

- - - I- _......
~4t £3 0 I ~

9r.., te.~ .

IS9t?

~ '''3

.' /

)~

(Ss)

(s-~)

/7

IL./

(52.)

)s;- _

(53)

(S~)

/8 I 477
·~t

(taO) ·/2.It)

J.9 -- . 2 I &/Z_

('-I) 3348

c.1

/NFaR./VJ411a-N FR.OM

cO ~'Z

T~2) --,- - 4/D/I

(~7)

(5-8)

[scr) /
Ou+ pv i- " ....tz. ~e.rv~ ~

I

COMPUTATION SHEET

SCS-£NG-523 Rev. 8-69

•



~/.;3/~
E. s.

SHEET~ OF

SOIL CONSERVATION SERVICE 4;'
//3 of ~,

·U.::>. Uet'AHIMeNI UI" A~HII-UL-/UHt:.

3. /8

], 2(,

Co Z Ca8 c.S t...~ :: -) ~ 8~ Co f5 fV'.~y -x. 4'O~~e-~:s. ;- •. _
-. J -- . " ..' >

3,/(, ~ ......:>. . ..

8o"a~ 4~oa c:..f$ t:',;~. i ~ sf/,f'C>-,<-

PRQ..JECT

JS IJc.kJ,.o,..."
CHECKED BYDATE

8-2-~to

(~,3Ccb ~ ~/('7

3.2~

-
J I W= JIf 3 I I4c - f t- -:. 2"3/ '3.' 5"d..s - ~ ~

-

IH- EW\e.q~y 5r/llV6f - f-eA-'t\ JJ.s~ ~) 4 "'.I 3 JS"> k+a.1 vo I, ~ 5"'if1

{fvt.. Q = JC(I 9~3' c..t..s -hr~ -= ~/ "Lie:, c...f:s
3.30 hr...s.

~r 3(94S- h-ff
/

Aue.. <Q ":: I (,. ,~6~ c.fs- (,..,.. •
i, 2.'1 ~

. .

At MCDowe.1l R.o......d -IN- p~ or~e.-~e.) s7;~cr~c..fs/th~nW V~/~l"le
- ._-

elf- I",flow 7~ 'S!;/~ flc.-ff -('e..s(..('V'/cr C---fc.e..,-l.-y -c /ZSSI- J,?O""lf2..

r;;-s> f I'"",~ t:>~ J Ts c.. ~4. rq e....1

IJ t-. Bf'tHV (I' R 0 oJ - It t f eAk d IS-c.k.e.-"; c..) ?~!:-~ f.s." f1, e. h +-..1 .Ua Iv ""--«..

6~ ,v-flow ,-' J2-JtJ A,-- f:+ '- t"'~~e...or-I.I;'!Y' C-Ar~l.J,y il. ~'2 Ih.-f-f-

BY It
STATE

SUBJECT

COMPUTATION SHEET

SCS-ENG-523 R.v. 8--69

•

,e A+ MC.}r~//:es RooJ -:- Pfpc..o..-k J'~c;)\.c-rrfi!. 28.!4/~ ch./ f1-.~ +al-o../. /

of jv-.f{uv T~ 4.1 ()// A,·-ff-- ... ('(.SU-fJ;"~ ~fo.u+y Tl. Je. ~~fb~Z

~ r 23 Co2 A~ - f-t- ( o;f( =/b I./q ~ ff- = /9.; 95" 3 cF:s ~) .



U. S. DEPARTMENT Or AGRIl;UL I UNe.

SOIL CONSERVATION SERVICE

//4

n~ -e..sf./~J,~ .OoA.1t.Q.. pf'uJ/otJs f~ra !,Vere..1rc;.s.s ~f.;~~

1J.1e... +I;"""'I~ of~ 1·,.,f/olP~ w;/! r~~{Y efre...c-+ outflows..

If tI'\ ~ fk-E...r rY\ e.- ft..cJ. fc.r, es+~ Mo6.-t-I~ '#- t. th..s c- k..o.-r-t e-s O-C..- r., s ~ f{ c..

roo-dS. ;05 +z, pl'Ot>"rf-~;' ·~L-.}ISc...~I""<1<2..~" GLL(',,~.s fi...e.. -("~(4J ~

-jt.f'O'v; ~ f\.-~ Sf~llwa....y f.() ft... M~)(t~~ di;:~c...\...ca..-r<fe..1 of

ft..-..- ~h~.

.

~""~ it-e... UfS fr..~ w,.s. o--d +1c.e- FoJ+c..) e(~ed-;~ .,J-~E~.
j.<J."I~ loc.-

If..- ,,:. r~;~I~ -For ~ J\~c..\...o.r-'l~ ~~~ MCD.j,Me./J ~lJ"';

-10 b.. 1'~ tkt ~e.... --£,'$~ d~c...~.. ) Ioc.d- &5 ~"",l~ 10...

~ v Q.J(' 'I S' M Cl.-ll d; -;ru--ey...c.~ a..t +k..s~ eJ~(J,:h o'y.. ( ~~ ~r 0 f dtH¥.

J :

S~ '7~#() ~ 5 +--.. 2Z.~H-oo

s-h.. z2c'~6 +ra $~ 1'-10 +00
$ t..- _)l./b +~ _"-0 Ci +0..

BY If. c.
STATE fJ- r .,

COMPUTATION SHEET

, SUBJECT \ D
F f'e. eho 4...rO e.s•

£f~ 3j s;- }~ s~8: 15; O(JO ,_ J8)3'?9 2~3fcS- I.S)3SS

"3 7,1~'~- /4/ ~ IJ ]~ O~() J3/448 J~) S~s· r '3/°0 /.- 2B/ 4 ~ 7.,. ,/1.;012- ,12" DD 0 / if.) (p 7() ) 'lJ 9 S-~ /~ft,G.{)

8 013- 31o'S ~~~() L.f.;a9/Y ~ 21PB 4/9 J,
) :- ~ ,I ,j

Mo..."t., Q~ ~c:.. (,) (\ ('-CA.S (I~ fe) it- -n,Ts Q. \Ue.('e,. -fu fL~ S Mc..D~1l

. - -
R()o-d ) f\..~ WI .s. J,0£4)/\5 +r-e.~., "~Oc.JLJ so,,"'- lae.... )1.UIc..~ h,~ ke.r



U. S. DEPARTMENT OF oAGRICULTURE _

SOIL CONSERVATION SERVICE
I/~ t>

C-v.-fves

. .

0. ('e sf;'f ~ +1 y q r e.:e!~~ AO-v 4. \0 e.~ 10 >"N~ S-&I~ +'e..c.--t

ne.. lAJ.J-e.r- sv-r'k~ eIe.vcJ-;0.... 0.:+ liSHJd. ~~ ) S-'i I. () G3 ,

+0 // s- .,-tJt!J c.o--rf"YI""j Itt '33 B '~fs ~ tr tt.~ wo...y. f5 ~ft..

fII c.·O""",e.1J W 1'1 Ck~/II;os Roc..J R.~""'f~ ~~ ·iIlC.JLJd£d,;

/5r~w".. Ifov-J vvt'>-S S10/-. The. r-oo-J~' Je...sijns ho.-ve.

~ e...e-v'\ c~~ ~, JJ., e. a....r'e-c..- "f ~ fLo 0 ~e'rt"';~ (a.+ iJ{.~ ro.y,..t~)

. .... -
~~~ .:c..o."'. e...tu..ily 5~e.. fi.-oJ- 't,.oI;~ 1L.~ ~/htrJ J~c..~~e..s

~ f'\.-.e. /'law ("4...J ~p Oe..SI'1 ~s t'f,-t...f ~ ~,,~~i41" of 1t..e

I''''~f o..f- f5('~.,..,.... t20o-d S'~~IJ V\Or c.c:ws~ I!>ver-l-~ff'/Yl"

of tle. d~~.

;;:I- $ it 0 u IJ b~ '" 0f~ -li4.-t #O-.Ye- v-''-// ],;e ~ t:' II er.flo IA1

- - - - -
se..~..:I-I;'lI\ D .... ft-,.~ ~}1-...c.-' Bulle. F/~~dW4y ·S.rJ ftu:J Of\.ly ft..te.

It;O yr ~rSc:..t...cU7.e. I;.iill ('ea.et.. ti..e... ~.M. This is ~,J...'1

th~ ·1'fI..f/r:.~ txto f{Q. ~ 1.:,.oJO...J B('Y)..,v~ f<.~o.d ~ 5.1)

-

hiS Q...pfrb~"'" w(>-vld YlQt- 9ive. ('~~)I\.CI\'Le ~~U Ib

I" t'iA\s ~se., (w~; I'C. /t woulJ be dJk 01\ f1..e. i?qc..ke-ye..

.s fr.v c...-kJ~).

COMPUTATION SHEET

SCS-ENG-523 Rev. 8-69



•

•

•



j

)

,)

6

129.64

129.47

352.63

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

-- -----

ACRE-FT=

ACRE-FT=

--A(RE-FT= -- 482 .11

_ ,-- 01

II )

1568.80

4267.13

5833.87

MODIFIED COEFFICIENT= 0.9984

DELTA T= 0.20 DRAINAGE AREA- 0.93
1506.56 2748.84 4202.30 5752.02 5149.05

-498-.-25---- 4-25 ~ 49 --- -364-.-7r - --320.71--256-:-3-2;------
50.90 14.90 4.13 1.00 0.11--------------

--------
PEAK ELEVATIONS

(NULL)--------------------------------------------------

CFS-HRS=

CFS-HRS=

INPUT ROUTINGS= 0.00

- - - --- - -- - - ---.------- --. - - - -- -- ---- ------- --------

------- - -
PEAK ELEVATIONS

(NULL)
--(NULL) ----

9.7234

9.7234

ROUTING COEFF= 0.8700

PEAK DISCHARGES
1495.269

PEAK DISCHARGES
5803.946--- ----

194.762

9.399

53 ___ __ __ _ ___._ _ _ _ ._
OUTPUT HYDROGRAPH= 7

CROS5~ CT I'-'=0~N"'----'5::...;2':=__ . _
2450.00 INPUT COEFFICIENT= 0.8700

TOTAL WATER, IN INCHES ON DRAINAGE AREA=

AVERAGE WATER VELOCITY=

TOTAL WATER, IN INCHES ON DRAINAGE AREA=

------

TOTAL WATER, IN INCHES ON DRAINAGE AREA=

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

DUE TO STORAGE OVERFLOW, THE SUM OF HYDROGRAPHS 5 AND 6~As_rRUNCAT~HERE-T()-ioo VALUES-.-

TIME HYDROGRAPH, TZERO= 1.40
1.40 DISCHG 0.00 12.92 57.78 140.78 527.50

-------:3;-:.~4~0~---;O~IS~C~H7G~--:::-2=5:::-9::;.4~.;.54:::-------=-1=3...;:6-0':=~.-.;1-.;5~--907:26--- -70i~55-- -5 7-5-~-9l

, ~5~.~4~0~__D~ISCHG 225.21 193.91 194.67 192.38 138.02
I ~=--------_____=______=_--=------- -- __ __ _ _-__-_-- ---

7.40 OISCHG 0.00 0.00

,-----E-X-E-C-UT-I-VE-C-O-N-T-R-O-L-C-A-R-D----1-1-9---0-P-E-R-A-T-I-0-N--I-N-C-R-E-M-,---M-A-I-N-T-IM-E--IN-C-R-E-M-E-N-T-=--0-.-2-0--------...!...-------------~~ .f29
....__~E=X_'=__E'_UlL'L~_OH.IRg_L_C_ARD<_ .12"_"0'______'OPERATION COMPUT,-','-----_-.:F'-'.R-'-"OM X_SECTNLSTRUJ:~141 -0-- TO XSECTN/STRUCT 661 0--- -"-oF- , 9 -)-

STARTING TIME= 0.00 RAIN DEPTH= 13.00 RAIN DURATION= 6.00 RAIN TABLE NO.= 2 SOIL CONDITION= 2
ALTERNATE NO.= 1 STORM NO~.~=~3~ _

SUBROUTINE RUNOFF CROSS SECTION 15
~ ~ARE ~.= 0 .68 INPUT RU N0 FF CUR VE=_....:.7....:::5~.:-=0'____ ____'T_=I:_'_M_=E=__=O:...;..F.__.:_C_Ofi~E_N_T_RA_T_I 0 N= 0 • 3 8

COMPUTED CURVE NO. = 75.0

- -=-:-:~_=__=_----------------------------------------- Ll

SUBROUTINE RUNOFF CROSS SECTION 14
_____________..:....- --'AR E_A:= O._2 5 1fie ULB utW.FL-C!JILV E= 75. O UJiE_O LcolJC ~ ~JRA.IJ ON.=__O.....3_8 _

COMPUTED CURVE NO. = 75.0
------------------ ---------- ---------

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
-- ~3l...!.~0~,3L_ ~15_89.93~8'___ -:(~R~U,"_'_N~O~F_'_F_'_): _

5.81 52.419 (RUNOFF)

----------------------- ---------
PEAK TIMES

3.09

_______~S~U~BROUTINE REACH
LENGTH=

---------------------:---::-:---=----c------------------------------------------------ ---- - --- - - ---------------- .----.------
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS

3.03 4324.633 (RUNOFF)
---- -------------------------;-----------------------------

5.81 142.600 (RUNOFF)

PEAK TIMES
_________________________3 •.0_4 _

5.74

______~U~~QUTINE ADDHYD CROSS SECTION
{NPUT HYDROGRAPHS= 5,6

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



6

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

) --'s=U=BR 0 UT I NERE AC-=H:-:--_-=-C~R~O=_S:::!...S=_S=_'E!,....!C~T~I"-'O~N~~5.!.:.4=__=_=_=_=_::_::_:_:_:=__--____::____------~-:-:-=-=-:-:-=-=-_---=----=-~---_---___:_--------------~)
j LENGTH= 3600.00 INPUT COEFFICIENT= 0.9000 INPUT ROUTINGS= 0.00~-------__--:---=_---:--_---=-=---:--=-______________________

~_=--~
OlAVERAGE WATER VELOCITY= 11.800 ROUTING COEFF= 0.9000 MODIFIED COEFFICIENT= 0.9976
II )

'-- -=-=::-:---:=-=--=-::---- -:-- ----=-:--=--:-:-::-::-:::-:-::--------
llPEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS___________3_.12.__ _ -'5 533_•.C82__________ HtU_LLj _

48 1.~4~7:......_ _
)SUBROUTINE RUNOFF CROSS SECTION 16__________---.!:A!2..:R~E:.!:A!....:-=____.!l.22 I NPU T RU N0 FF CUR VE= 75.0

COM PUT E0 CttR VE NO. = 7 5• 0
TIME OF CONCENTRA.lI_ON= 0.56. _

PEAK TIMES
3.14

PEAK DISCHARGES
6913.367

PEAK ELEVA TIONS
(RUNOFF)

___________T~OTALWATER IN INCHES ON ORA INAGE AREA= 9.7050 CFS-HRS= 7641.28 ACRE-FT=· 631.47- ----- . --_:...=.-- --~-'-'_._--- --- - -------

------------- -------------------_.------
::--=-=-~::-::--~.~--------------SUBROUTINE ADDHYD CROSS SECTION 55

__________----=I:..:..N.:...:.P~U::....:T~H.:....Y:.....:D~R..:..:O~G:::~R.2.:A:.:....:P.....:H~~= -,5~,6=---__..=O..=U....:.T..:...P...::U:....:.T----=...H....:.Y...::D:...:..R:..::O:...::G:..:.R.:...:..A.:...:..P....:..H.:....=-----.:7:......-
_

____~DUE TO STORAGE OVERFLOW, THE SUM OF HYDROGRAPHS_5_A~~_6 WAS TRUNCATED HERE TO 100 VALUES.
PEAK TIMES

3.13
PEAK DISCHARGES

12440.226
P~AK ELS~ATION.S~ _

(NULL>.- tt TIME HYDROGRAPH, TZERO= 1.40 DELTA T= 0.20 DRAINAGE AREA= 2.15______--.:::..1.=....4..:..0~_ __'D-l$ (:_H---:cG .=..O.=...0"-0.__--=-1_7 • 0 8__~~42 235. 2 8 8 ~2 • 18 __2448 • 67_~6~~_!_~ 8°55 .5 7 11435. ?7 12 1?_~O 2 _3.40 DISCHG &445.10 4657.55 2858.78 2033.08 1578.86 1298.36 1090.93 921.49' 799.98 669.95_________5.40._---=DJ..~_C_HCi 563.61 490. 94 _._-.-!!2?~__449. ?-.?-__3 74.70 211._14 8_4_0.7 .~!..•.!!' } 1. 9~__.__4:...:..._4_5 _1.40 DISCHG 1.59 0.46 0.04 0.00
I....TOTA L WATE R, I N INC HE S ON 0 RAI-N-A-G-E-A-R-E-A-=--9-.--=7=-0=-=5=-9::-----C-F-S--HR-S-= --134-6'-7-.4-5--.------- ----------------------------

-A-C-RE---FT-=---1112 .95

I ~~~BP~~JNE REACH CROSS ~E~ION 56
LENGTH= 5200.00 INPUT COEF .. ·~IENT= 0.9500 --------------------------INPUT ROUTINGS= 0.00
AVERAGE WATER VELOCITY= 16.000 ROUTING COEFF=0:9500 MOOIFIED COEFFICIENT= 0.9990

~--------------T~O~T~A~L~W~A~T~~ER~,~IN~~I~N~HESON DRAINAGE AREA=

----- ------ -- ._-
PEAK DISCHARGES---~ PE-AK-ELEV-ATICiN-S·----------------- -----------------11865.933 (NULL)------ --- -------- --------- ---- ----- .- . ---- ._--

---------PEAK TIMES
1--------------- 3_. ~Q _

9.6g99 CFS-HRS= 13459.13-~~~------....::.....--'-....:.------=---
_____ACB_E_-_F_T=-__1 ::c.1.=...1=.2..:....=.2=-6 _

)

-- -- - --- - --_ .. ----------

~--;-:::;------------------------ - ------ .-- --- - --- - -. -----. - ----------
SUBROUTINE RUNOFF CROSS SECfYON 17

___AREA= ·1.44 INPUT RUNQ~CUR~E_= !~._O T.!..M_U£- CONCE~T_RA_T_ION= __O_.6_6 _COMPUTED CURVE NO.: 75.0
)

PEAK 0 I SCH-A-RC-E-S-----=----PE-AK EL EV A-T-IO~N-S:::---------------·----------

1-------------------_
PEAK TIMES

---------- --------------- -. ---- -- - .-
1-------- ---- - _ --------------- ---------------- -- ---- - - ------ ------



1857.45ACRE-FT=

0.00

22476.49

- /i8 -of 42?-
I - _

(R U}jO Ef L) -...:. ~8LJ'_!of__:

CFS-HRS=9.7012

CROSS SECTIQ~2~ __--::- _
2500.00 INPUT COEFFICIENT= 0.8500 INPUT ROUTINGS=

TOTAL WATER, IN INCHES ON DRAINAGE AREA=

_T_O_T~_L_¥L~.T f:R ,__U~_lliCHES-01:L QR~ 1t-J~G_L~8J=1A:=__9_. 7030. C£S-=-ti~S=-__ ... _9_0J 7_.l.~ P._C_R E- FT = __7_,!-..~._1 ~ .. __

1

SUBRO~TINE REACH
lE NG TH=

_______-'--'PE.A~ I MES~ ----!-P~A!LJ2J5CHARGE S
3.19 19473.527

--------_._---

------------ ._- ------------------
SUBROUTINE ADDHYD CROSS SECTION 57

____________INPUJ---':!Y..DROGRAPHS- 5 •.-'='6'---__OUTPUT HYDROGRAPH= L __----------------------------------:t

_._------------------------------------
TIME HYDROGRAPH, TZERO= 1.40 DELTA T= 0.20 DRAINAGE AREA= 3.58
td:.0 DjS_C_I:iG --.Q.p_0_---Jl.46 98.31 232_. 0_3 -9~75. 19_Pl.18. 31 65?2...32-.-1J.233.41 16544.84 19472.73
3.40 DISCHG 16380.42 10387.87 6251.63 4202.98 3114.67 2468.81 2031.79 1697.78 1442.17 1221.18

______?2~.O DJ.;>C ~G 10? 6_._2.~ 8_81 .]_3 7_9Q~ _6. 7 6J.~_1 0 6 8 1._~ 1 !! 66_•.3~. 2 ~~~O? -.!QO •.22 ,!~6 '! __ 1_8_.3_4 _
7.40 DISCHG 7.81 3.18 1.09 0.24 0.00 0.00

t ----'T'--'=O:....:T~A L WATE R, [ N INC HES_O_N__DR_A_I!!.A G~_A_R_E. A.....:..=__-=--9-"..• ...:..7.=..09_2 CFS:- HR S=

(

I PEAK ELEVATIONS
__~(.:...c.NULL )

PEAK TIMES PEAK DISCHARGES
____--=:3-=-.:2:...::6=-- ---:.1~8~6~21:...;:._=2=_=3:..:0=-- _

22474.2 3 -=--A:..=C..:...R:....::E_-_F....:..T_=__-=1:...=8-=5.....:7.....:.:....:2~7=____.

MODIFIED COEFFICIENT= 0.9948ROUTING COEFF= 0.85008.200AVERAGE WATER VELOCITY=

•.---'-

--------
SUBROUTINE DIVERT CROSS SECTION 59

INPUT HYDROGRAPH= 6 OUTPUT HYDROGRAPHS= 2,1
-----------='-'~-=-.:=--...:.....:.....::...:...:.:=-=.:..:.:...:..:....:...:.._=-----=-..:..:...:::....:.._..:..:...:..=..:...:...=...::...:...:..:....:.:-...:.:.::=--~..::-._-------------

SUBROUTINE RUNOFF CROSS SECTION 18
____________~~p.-=_.__0.92 INPUT RUNOFF CURVE= 75.0

COMPUTED CURvE NO. = 75.0
TIME OF CONCENTRATION= 0.60.- --- -_.__.- ._----------

--------------_._---------
PEAK TIMES

____________-----=3:::-:. 16

----_._-------------- ---- - ----_._----------.:.:._..:..-_---
PEAK DISCHARGES PEAK ELEVATIONS

. ..::.5~1~2:..:::5:_=.~1~3~3~ ( RUN OF.:-F..:..) -- _

_____. T~QT~L~lJ~, IN INCHES ON DRAINAGE AREA=

- - - ---- --- ------------- ---- -------
SUBROUTINE ADDHYD CROSS SECTION 60

INPUT HYDROGRAPHS~ 7,2 OUTPUT HYDROGRAPH= 6
12 -----------=:.:...:..:.-=-.:'-----'..:....:...::::..:...:..:::..::..:~:....:...:...=:-.:...--=-~--~.::::..:..:.-=.~.:.:..::..=.:.:~:..:..:.:::::.::...::..-=----=----._--------------.------.--------------

( 11 DUE TO STORAGE OVERFLOW, THE SUM OF HYDROGRAPHS 7 AND 2 WAS TRUNCATED HERE TO 100 VALUES.
10

4.50DRAINAGE AREA=DELTA T= 0.20

PEAK ELEVATIONS
(NUL U-::...:::.-.---'-----

1.40HYDROGRAPH, TZERO=TIME

9 --=-P-=E:.:..A:.:..K~·.....:T.....:I:..:.M.:.:.E::.:S=___ P~E:::.::::::AK DISC HA RGES
3~16 8012.993

--------------------------- - ---- ---- --- -------
J



...- ~l

6

__________01

II

~__.LJ"oL.l..-_9 1/5
Laf42

.-=-_----"~::..::....::=-.:....-____=_=_.=___=_=_::...~ e ")

1.40 o LS_C HG 0.00 17.2..8 lQh6.1 31.3.77 10_~9._87 3_~ 4781.~1___6026.90 7406.59 7982.30
3.40 DISCHG 6736.19 5183.49 4346.93 3908.51 3656.98 3319.59 ~_~.96. 24 2239.29 1893.58 1604.68
5.40 DJ.5_CHG 135\.18 1154.80 1029.66 970.11 879.10 649.86 369.86 172.14 73.66 31.51
7.40 OISCHG 13.53 5.58 2.03 0.56 0.09 0.00 0.00

TOTAL WATER, IN INCHES ON DRAINAGE AREA= 5.0320 CFS-HRS= 14646.50 ACRE-FT= 1210.38

--------------- ._------------------

____--'S_U1iIlOU.LUiE_~UNOF.f C~OSS_St:CT_{O~__ 1_9 _
AREA= 4.08 INPUT RUNOFF CURVE= 76.0

________. CO~_~UJ ED CU8.v.E_~.Q_. = 7.f2..._0, _

--- - -- - ---- _._-----
TIME OF CONCENTRATION= 1.19

__________--!-P~Eo.!:A~K'_._!.T...!I~M!.!=E:..::'S~ -'P~E~A~K~D~I~SC~H~A~R~G~E~S::!..- .!:..P~E~A~K___=_'ELE:..:V:_:..A.:....:T__=I:...::O:.:.N:...;;S=____ _'__ _
3.47 15674.419 (RUNOFF)

-------------:::T:-::O:-::T:-::A--:-L-----;-W:-:A:-::T:-:E:-:R~,----:I:-:N~I:-N--:C:-H--:E::-:S=--O=-N-O=-R=-A--:--:-IN:-A--:--:-G-=-E~A-R-=-E-A-=----=-9-.--::-8-4-=-2-6-----=-C----::F----::S---H----::R·S::-=----=2--=S--=9-=-1-:-6• -7-8-----A-C-R-E---F-T:; ---2-1-4-1-.-1-6-------

------ ._--

SUBROUTINE ADDHYD CROSS SECTION 61
INPUT HYDROGRAPHS= 5,6 OUTPUT HYDROGRAPH= 7

)
DUE TO STORAGE OVERFLOW, THE SUM OF HYDROGRAPHS 5 AND 6 WAS TRUNCATED HERE TO 100 VALU~S.

------------
PEAK TIMES PEAK DISCHARGES

3.36 22271.828
PEAK ELEVATIONS

(NUL L)

___________T~OTAL WATER, IN INCHES ON DRAINAGE AREA_=__7_.3082 C_F_S_-_H_R._S_= 40514.69 ACRE-FT= 3348.13

, SUBROUTINE RUNOFF CROSS SECTION 20
1. )~--------___':A:--::R~E=_=A:.-=--=-~~1:...:.~2:..::8~-~I~N.:.:.P~U~T=----.:R=-~U~N~O.:...F.:...F~C:::!.U~R...!..V~E_=_...!..7.::..S...!...~0____'_T~I.:..:M~E 0 F CONC ENTR AT I O~N_=_.::.O..::..• ...:.7..:::.3 _
,., COMPUTED CURVE NO. = 75.0

PEAK TI MES
_____________3.22

PEAK DISCHARGES
6492.154

9.7006__

PEAK ELEVATIONS
(RUNOFF)

CFS-HR~S~= 8013.40 ACRE-FT= 662.22
J

----------
SUBROUTINEAO-OHYO·----CROSS SECT ION

___________INPUT HYDROGRAPHS= 7,6
62

OUT PUT HY DROGRAP H= 5 - _

PEA K T I M=E:....::Sc- ~P.::.E:..:.A.:..:.K DISC H.:..:.A..:..:.R..:.:G:..;E::..:S=--- - __p E=-.:....:.AK ELEV AT IONS
3.30 28412.089 (NULL)

-----------------------_._- ------_.- --------
TOTAL WATER, IN INCHES ON DRAINAGE AREA= 7.6190

-- - _-------:-c::_ ----- --- -
CFS-HRS= 48531.55 ACRE-FT= 4010.64

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

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

_____...::::S...::::U~B~R~OUTI NE RUNOFF CR_Q2L~ECT ION 21
12 ARE A= 1. 91 IN PUT RUN O-F-F-C-U-R-V-E-=--7-6-.-0---r---IM:-E==--O F CO NCENT RAT I ON;;;; -O:-~

__________.:..:.C=-.O=-.:..:..MP:---=--U..:...T::::..E~DCURVE NO. = 76 .0 ---- -----------
) .

_________..:...P..:::.E AK T I M_ES~_
3.27

PEAK DISCHARGES---
9123.519

-- .---- - --------- ----
..'

----------------- ------ - ------ --- --::---:-::----".------:c-
TOTAL WATER, IN INCHES ON ORAINAGE AREA= 9.8402

----- - ---------- _.--.
12129.66 AC RE-Fy;---- '1062:39

--- -----

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



6

/Z() "6429

)
m F-e> t.

I --'SUBROUll.NL_MtDHYQ CR05..S_S_EQ_CON 6~~ ~ 9 .,

INPUT HYDROGRAPHS= 5,6 OUTPUT HYDROGRAPH= 1

r----------=-=--:--=-=--:-=-=--------------------------------~-------_~ Ol

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS II )

3.29 37698. 96~8~ -~(~NlH-L....:..) .':l

--------------_._---------
SUBROUTINE RUNOFF CROSS SECTION 22

__________---!:A~R~..,E~A!....::==________'l• 79 I NPUT RUN 0 FF CUR V E= 19 • 0
COMPUTED CURVE NO. = 19.0

T I ME 0 F CONC ENT RA T I ON=_-.:0::....:.~6~7.:...__ _

PEAK TIMES
____________--"3~~J"'_'8~__

PEAK DISCHARGES
____~99 4 5_~1.6:::. _

PEAK ELEVATIONS
(RUNOFF)

TDTAL WATE R, I N INCHE SON .::.D::.:-R.:...:.A-=..I.:...:.N.:....:A..:::.G-==E----:..::A-:....:R-==E~A'_=_~1~0:....:.:..::2:...::6:...::6:.;:3:- ~C:.;...F_=S:....-_...:..H.:.:_R..:_::S:::...=__.....:1::...:1::....:8::...:5:....9:....:.:....;8:::...4-:- ----=....:.A.=..C..:...;R.=E_-..:...-F....:...T_=__----=9-=8-=0-=.--=O:....;9=___ _

SUBROUTINE ADDHYD CROSS SECTION 64
I~PUl-~YDROGRAPHS= 7r~ OUTP~_HYOROGRAPH= 5--'---- --------------------

DELTA T= 0.20 DRAINAGE AREA= 13.56
2963.57 8493.17 16380.25 26426.15 38401.95----

17277.19 13812.85 11024.56 8960.26 7385.24
297_5_.6_5__2 3_0_5_.2~6=----=c1-=-5..:::-3...::-5-._=_7-.:.7--_9--=.3--=7-.:..-=5-=6---=5:....;6=-=2=--.:....;6=--9 ----

32.20 20.28 12.76 7.95 4.93

__________--:..P-==E....:...A:..:...:...K T I '--M_=cE_=cS -=-P-=E:-:.A.:.:-K:..-...::..DI SC.--:-H_A'--R:....::G:....::E:.....:S'-- P_E~=-A_K~E=--L=--E=--V-A:-T'-I-'O=-N-S'---- _
3.26 47314.890 (NULL)

TIME HYDROGRAPH, TZERO= 1.20
1.20 DISCHG 0.0-=0 ~7:.....:.~07 83.21 345.31 954.64
3.20 DISCHG 46796.50 44920.62 36567.94 28266.30 21922.87

-A~------::5~.:....:2~0::---~DI SCHG~_ 6126. 78 5087.38 4287.1.2 3721_.64_-==3--=.364. ~l.
.. 7.20 DISCHG 341.34 208.77 130.55 81.86 51.24

9.20 DISCHG 2.93 1.61 0.66 0.15 0.00
~-----~~,------~:""::::,,.------- --_._---

TOTA_~"i..ATER, IN INCHES ON DRAINAGE AREA= 8.2820 CFS-HRS= 72531.18 ACRE-FT= 5994.02

---t~~=S....U?B""'R"""O.",.,U~T",.i=·N"='E~R~E?!"S~V~O""=R~~S=T~R:=:U~C~T~U?;.~~...~r~-~4~~- =-:"-'::::':"::-":::-:-:..~~~---=-==-_:::::.:::::-:::L,.'=='=-=::::-::=-=::j:r:=:::::::-::::R:::=:-:-::::::~.---~-J~-~~~~~~.~-~='=-- ~.~------."""'""...."".""""'--- .......=-"""""''''''''''''''''"''.......---

___.. -.-:S:::...:U~R:..:....F_~AC~E_~_~t~A !JO~=_15J9_!Q~ F ree.J,JOCAef'C\ _.- _-Q-~-r' 09 - --- .__
__ PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS

---------=-.: ~:~~:~-=-----------.:....:~;l-·~~~:~~-~;-·_----------------It~-~~:~~-I-~-..--Li-~ e- -- ------ -- --
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uJ~S ;:: (: 'ticrX8eY.gX(/, ?2.s-) +(2~, ~Xt'-d) =- ~. ~~/~'3'"2-

BY n. / / / JDA TE CHECKED BY IDA TE JOB NO.
£) /r/r/d/P' I /l -II-ls I 2- 00.:5'

COMPUTATION SHEET

SCS-S22 REV S-SB



I,
-~ -~;

- I .

JOB NO.
ZCJC-Y-

U. S. DEPARTMENT OF AGRICULTURE /78
SOIL CONSERVATION SERVICE of

c;,.o . 1151 0 .,ou~2.~

~/~. s;o~ @sHEET_'l_oF _

7 /x8,,s/ ~c;::/~'"'-

CHECKED BY lOA TE

./

A C/..,c(: -::- 3;.- f?;{ ~¢ - ~ bh~ /tC L6J-

/-S-c/ -+ 7/?t::"~'~t{' - ZJcY/~'/C

?:::; /£1, S- :;: ~ "7~c: 7'
7~t:/

K« =- CJ~/?

- .-

Vei ~ ·92 '1&.(Lf8 -/ i ..iJ..;- L/8 =.~ tlef'? ~J

d - ~61 t,L#" p, v == h. '7..3 /,.,
.s - ttf x /2 I

I 2 - 7-r = 1{-> 7· 7&3 t:fJ:.

BY IDATE
,0 ,<?,/>//~ I /,Z -/t:: -lu

COMPUTATION SHEET

SCS-522 REV 5-58

SUBJECT

e5rt"p"/ .o~.5~'" / ~~~/~/-7

STATE
. Ar'z...(?/"?~,

I e



. ~

5heef lof~~~~~~1
£)0- I e. / 2. -/..:s--7~

C 0ITiP .D.y £/ -R•..,,-k/%:7w fie... = Ft-.
Y1-St

Hc=(,0// Over Bo~)= 0 ff.

,L/=- b' S fl.J· h = .s, S rf.

L = /t! f f. _; ~ = /3 f f.

Iw = /2. In.j 1ft'/)= /2. 117.

fw (oJ/ti) =: /2. 11/

Is= / Z. //7.)' J9 = 0 . /n.

C="( f5 )'3 H
tWfd/e.) L

I. JVSb..l c =: ( I Z ) 3.c,,5-=- tJ,fiblz9
I IV /'1-r WD s ""1' 5 IIe::: Iva hono/ f.r:.uc fur-of Desion /-ionaD 0,;:)-<-./ .
r.5ert,·ol1.~-p-a.,a. 2.2.4.

/
r/) = 150 /b5i/'

...:.; U ==::::::::== /r-I Z

~"

. " .N:- 'R
OF ..j--:S- X 13- If DROP. INL£ T

L

15

DESIGN

/s

I~-_..::..=~-~--+-~
I
I
I
I .!J
I

. td ·
-t=-.-

VI/I[ L O/'/D ON 70;:> SLAB:

Wi = ..(/50 X /7] )+(

•. o->~.

..~

..
l:
I .

!--

UNIT LOAD oN 80TTO/v/ SLA8

Co/?crele Wel2.-]!.:

I

;e
I'

/2. .
2 S;'dewo//s =2x/50XT'vv(ov~.J /1=300)\ -Y.5:..J-=/~S(J/b5.

R /~ .

Ww =0/.5 fr/btjied wel.9ht'= 5/d'~wq//we/;;lJf -=' ~ 6 sO = / I t5
" (.£ I 2 rw/.; ) 13 + l-

IE
CO/7crele p/c.;s Fdl'

% =Un/'f /OQq' on boll-om slob = WI l' Ww = 150 + /10 2 t:::O

UNIT SIDEWALL L OAO (Se~ I~//:-IC lure De.si9n./-IcrnJ):)':J0kl' Sec hon

Af .t. 70
1
0 S/qb . '}1sr =/'. V .. )~ ._.~

AI- £. Bot/om 5/ob: }';jf; ::; 1/Y5f -I- (isoX{...fj}25):::: 7 (J '/

. (J0b - 'YV51 ) = 7tJ 7

i
1/;~/2 "., :

/b%1 2

Co)
/os/ .,1

1'/ •

/t? 5/r1 2

/65)7i

" CHECK BorrOM SLAB THICJ<NES5 FOR 5HE/lP

il
"

-zi =- 7'" I n

or Idlel)

Vis = Sheqr 01- Ih/c.kness .Is == Wa(f - If)-=- ~~O . (E,.,5 - 0. 5)=1S6tJ /65.

d.s '" Th/ckness reild Tor 5hec1r=: J/rs = Vts IS~~ :: 2./)" In. - :
v.jlJ 7()X ~ x 12

(cis cO/lnor eA'CeedI5-2-j);(r's-2f)= IZ
.

Chec,k. ~h(c*/7e55 rec:clo: 0'1' C'/7d 0/ /j/el(ol //1 ox. deplh

=

/6s.

/n. (ds cCl/?nofexceed 15- 21+!)

'f 15 -21 -I !-) =: .
/-2z -13= II? J

~



-@

/50 (9~ 2 '150
, / 2. -. I .

7(J 'l(tf2.z.s)_
30'

+ 70?(f'J. '25' _
20

//:...·/~s.

r!'-/bs.

It. -/bs.

.
\ '

I
I
I,

~.A) C(/L AT£ FiXED - clYDE/) 1v10M'ENT5: .

a -, Mld:-.L ~L~ 2 to (t9~)= 1.;2. 71 fl.-/b5'j Mc;'b _I W/ze=
• 12 /2.. / - i2 '

r 2 " 2 r\
M qq = .L ~I H t- .L (~b - ~/) H == __V__ -f

/2.50 /2

Mc~ -=:' -L VV.s 1 H 2 -f..f. (Jtsb _ 0~/) 1-12
:= 0

/2 20 /2.

M~ = - 2 J LffO /I-/bs. M[d -:::: -f' Cl'1C

.Mc'~':: - t/J.tf7 rf-/os. M~ ~ t-1tf?7'

lr1;c = f 75 2-17

ff.-I!>:;:

CALCUL/tT£ OI5TRIL3UTCD END MOMeNTS:

/J1 F '((.)/ /-"" 1") r F)
QO::: MOb -ref f) 2 _/ L Cf 2 ( M ab -I- Mad f: (/VIcd -I M cb ')

M q'c =: M cd 1-/ C2' [.rC I- 2 ) ( M:a, -f M!b) .f- ('tV!!D -I M :d) 7
(C~2) -I , . ' ,J

Mdc -r Ma'Cl = 0 M qo -r M qd -:= 0

co/cu/ole Mc;b: CQlcC/lvle M de

................. ;

. .

(cr)

(H)

(I)

(J)

(k)

(L)

c O../f~1

(C12) 2, L/&'f

(C-l2):Z b'{},7

(erF) 2_1 S·t? 7

- (C,t 2)G.z - I - O. (JCj/5 r C + {f.()11.5-:(ef 2)2. -I

(/rtF -rM F ) f-.;j.rs-z: . (//4 F ~ M .F) .... 2.; 753ab Qd cd cb

(Cf c)(M/b rM:d) -3S83 (CfZ}(M:tI IM(~) -G; '783,

(M~flv1cb) - 2) 7SJ (M:CfM:d) ~// LjS2-

7Ot-o/(B) +(c) . ~6;.53t:. Told/ (1-1) -I (I) ::~ 235
,

,Proc!uc I fA) )( (D) i;S8cJ Pro due I (tj) X(J) -- 1_0''1
F F 1-4 Zlf'lMab .... 2l.fSO Mdc

-,

J

M a 6 =(r)"'(c) - /81cJ Mdc -:::(L)f(K) , --S-O~ !:;

Mad -'1;876 Mda -SOtJl

MO<:l r/)fJ 1tJ. 111 cb +- 5(jO /
I

Mi>c
,

Mcd +5(JtJ//870
I

(A)

(.8)

(C)

(DJ

(E)

(F)

~ e /

I·



, I

,
\..

)
e'.

Loco/Ion MJ;:0mel7l Moment Local/on M:Momenl Mom~rJl

01 1'10 POlnls 01 ~Po/~ls

-

Po/nf d 0 0 o.3dc .105A S3'S/

O.lde .045 -4 2 ;z.q3 0. 4dc ./204 6/1S-

o.? de .08oA ~tJ 77 to.5dc .I2SA o -J 7tJ

.'

I

<

!l .
;

lOp SID£' WALlS: kJ= Un/f'orm M -f Tr/ong/Qr' M

M =m "rvsl H 2 >' rn F H j L 'e I Wsl H 2 = .8 = l' == () 1'1 I/:J.

w= (Wsb-Wst).-!i::. 7-07 -r 6·b =-220/8/6<:::
2 . 2 -'

Lei - C:: f(W.s6 -Y6!) -1-J~ H = "2 '2- Cf8· X 0·5 .=-If 9~Jg 1'1/6.

For Un/Tarin Lo od ror Tr /0/7 gular- L.ood

LocullO? 0])(8 Nomen I loco/lOri mxC MO/l7~171 7010/ Moment

Po;'nlo D 0 . POlnlo 0 0 0

. -

O.lad 0.04:;8 0 Q/ad 0.033 c L/ 93 tf9J

0·20d 0.0805 CJ O.2ad O.004C 9 ..sG 9S0
.--._--- -------- ----- ----?J -'-"-' _.

. o.3.od 0. 1058 0.3..90 0.09/ c 1,3-.59 //3s-9
..

0,40-::1 0. 12013- 0 0.4 0 0 o. 1/2 c /, 673 //? 73

o.5qd O. /25 B () 0500 O.125C Id90' ? ~g~?

0
I

/9/2-
O.!P ad 0. /20!3 000d O. /2eC .I. 9/2

O.7od O. /058 0 070d O. I 1.9 c /, 77(' /,777

0.8 ad 0. 0808 rJ O.8qd O.096C <, ,!:J '! / '13 'I

0.90d 0.0458 rJ· 090d O.057C 8-.5-/ .8s-/

IPolnl d 0 0 Po/nld 0 0 j 0

PL OT Tile MOil ENT ,D/-4 GR.-4 5 ON_ THE FoLL 0 ING .5/1££T

(
FO/' ol/owjng .compu1o IOr):JJ r~l'er 10 J

CH£C~ SIDEWALL T/-IlckNl:55 tables 117 ~ell')r: Concrete Des/qn

l-!o/7dboo!; I//;y Amer. C~ncrr:>!~ Ir;sf;fl.d"e

Pev/sed I'd 01 Foee of'lop 5106 = f'!k,ps

F -= M - SI (} = (/; (Jlc3 From Tobie 1 WI/I-; 6 -=. /2117/

~ 2Pz.- .......- /.:. I) I

ond F = (J. 2,S'. ) fhen d= ,j 1r7. (Ts-t- - ZZ =f£j~.

R~ "";'sed M 01 cf 0(1 S;'c1ewol/O:: 1'1 k;'p 5

~ __ M .=: 6i ~?1

•

, I< (/ = (/.00147 Frol'l7'70 ble <7 Jo',/;'lh 6:::- 12 117.,

orJd F == tJ.\?J ) then .d:=. S lit. (iw(ov~.) - 2 i) =.9-k. 1/7.

(The mi/7/l77um s;dcwoII j/7icKl7ess qSSum ed will olwotjs be

odr:> (/':7le For sheor, eVer] up fo 30 ff. I'll/over the barrc=l.)
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DESIGN or,/~"- x .S;S %DROP INLETHe eJ/f. D~t~l/i'':;-71-

@ . . Comp. b':lJ7F.c-t'f,

Plot the MOI//enl 0100;' oms TOr Ih e -; -. ; . /".;: /82J,

" Bar/ort? Sial) and S/dewQII /.-,' '!."'~' 4;~:

~e .-_"'~ ,s-,_co_/-_(!'_3_

CJ

_.'I_+-+-,-... -A~.~~.-,..,.__. "-/_,~-'-c~_--:----;-_q_...!::.rf~TO....!....'P_S_IO_b_~.L-1 __1

~I/~~

I
-I

. i,I

I
I

'1 slruclure~~
- -----+-- - - ,--

?If
.[ ---------~!-.-_------

---j

() f7
ti

-------j ..
. ~

6 ri'

. I
j

;- ,

I
i
!

i
I
I

! I

!

....

I :

1Bollom SloD -;' I

! !
I

} t~ ~~ l11 _ ; d

,e - . I
Mcrnenls -to pe corrected lOr. Ihe eri"ecl of'

wid//; 0;> end supporls:
TI;/ckl7ess o~ sidewall -=Iw(ove.) =: /2 ~/ Ii).

Th/ckness of bollom slo,6 =-15'" /2 'I In.

CORRECTED MOMENT0: 80TTOMSLA!3:

/1/ Poil7j(dJ; Me ~Mdc~d t{ Tw/;ve./ V~

Let LJ: v: tJ-V (ovt'.) = w6x.Lxiw(ove·)=Z~C7(7Yt)=- / /'
/7 • .L /2 2 12"

/1= ~8z-0 / Me = Mdc -;!. :-ScJcJl-303 =:;. ,6-.J'~ r . / /,

11/race 01' 5upporj Me =- Mdc -1 =-J4J1-Glf7~-S~tJE; I/!/ I
/11 t of' Span: Me = Mt -; = ~ {370-J.02 -=-) J- be? It /
CQI;)PECT£D MOMCNTS, SIDEWALL: 2.7( r/:?

AI Po/n! Cd): Me =- Mdo -d l1f if =- - I

Lej8-=V;; ~=:(tVSITW.56) H x iS-==-J03,.j-(7 ):'2)/2<1 '/
12 2 2 /2

B = 2/12 i) Ale:: M dq - : ==-5?JO (- 3S sI =- S .J.£ .I,( (

AI roc e of> supporj.- M.: = Mdq - ! =5M(- ?M=S;7tJ'I ~ 5 ClCJk

._ ._t o~.SporJ: Me =- Mi -98 = f;-~tl- 2.]C::, Z (J ?t s. jO

I -
I
I . I

.: (ror discussion 01' momel7t c"6rr-ecfion, reFer to "Col7fil7Uiltj 01'

COl7cr eje BUI/clir 9 Fronles 'l b{j' PorllQII d Ce/J7enl /;.ssocio/ion,)
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.. DEs /(ji'v

®
or /3

1</ f) f)qle /2.-/.5"- '/:-

X ,5..) /c l2opINLET-!lc=(j FT CO/J?p.oyo/Pcc/t-/I--

/83 ~ 42~

• OESIC;N OF .8OT TON? SL /fa: ;/wc.1ft:e 70p Slob s/rn;;qr)

. \. . .

I ' . _,"Correcle q Ney- M q T FC/ce or 5Idewet/l-=- .J? t/8 fl-/b.5.

f e Corr e c Ie c/ /Vel Nt q f :t SlqD -= ••'. (I 2.- (/8 Ii -/b.5(:i-J'ilcQ1e ~/9nJ. ~..

/:- :: l:v1,n NIPs) (Use I/}c /aryoes for !IJe Iwo.'Mortlen;s aOove J
---- - --,--- 7<-'

.J
.~

• II •

,/(:: Z 7'2- (Tq/,er-> ,r"rom Tahle I ReIn f"orced Concrele iJes/91'7

f--/ondbooK" oT The /irne;lcot? [o/'?crele /nsh1e..tleJ

::. 6. (72

.rrorn Tobk -1-- (Re/nT: Concrele iJes/9/7 NondDOOK)

waf-; b ~ /2 In . .> a/ld;: = (},02.. ) fl7en c/:- 5 In. (/or !nom,:-nl)

{/se Is =- 7'~ /1/, slob / ell 2 j'j Tor lop qrJd oollom, (d.= / Z m. tOr she or) j

STEEL DETERMINATION "coR BOTTOM SL /18

r
I
I

q =

-= Corrected MNe9 (;/1 J<'Ips} {AI rQce 0/ Sldewq/t')

ad ,
'.

(.1
/ ~I, .

d ~ 5 - 2 2 / ::::
, / "
-2

2
N7. ,I,

As ,v:?y :=: =
~

, sf. /11.

x x
In.

Tne l7e.yqrlve .s/eel is' dclerrn/n~o' b)' ---:- _
(Moment or 801'1o')

-={/=5=----=-oE--'---"-=--======!J~-a~r=5~-=~f-,p=_o-=__=c=e~__d. ' i~· c Iq-= c.,.0(ez Slee/)

Correcled ,A-1,o05 /Ih' kips){a/ Esptln)
Cld

---~---:::

X

/bs

V ql Zero M

U.i d

~ X (D/slal7ce I/-; reel rrorn .i /0 p'o/nl or /n/''e.:IJ:JrJ)

CIS qe/er.rnirJed Trom reVIsed /nomenl ctlagrCl17J·)

steel)

/17.

I>y~---------,-
(A'1omerd- or Bond)

in, c.lo C. (PO 5.bqr.s spaced

5/ee/ /s de/ermined

~op:;s :7 -------

X ~

2 _
Opes -

~f :zero Nt =I

I.,
I

i
'e~j.
I



Steel Reczu/~ed 01 i S/deyvo// (Tor Q /'lei f-M)

As = COrrec led 1v:i.(J:.IPS) = ==
q et(lJ1 £) X

xj.~' -CO/GN OF

I:.' '-_J DE51GN OF SIDEWALL :

,e

DROP JNL £7-1Ic=' Ii. £)0 f~ _

Corn~ by _

/84 ~f 42<?J' :

I
/n. ~rr~e I/ve dep1h q/ Do/nr

0/ in f/ee lion) /leor lop '.5100

/17.
x X".

.
i .

~.

Hondhooll .·Sf-rucfural Desi9n "- Section c;
Dw . 1:-5 479 L •.

5e~ l'Eng/neennC]

For Cl In. lop o/'le( hoI-10m :Slob---

-=(/=5=e=======b=c1=r=5==5,£=.:p=C7=c=e=d=====f.='/7=.=c=.=I,=O=C.( . 5/de w q II )
'Po.5/f/ve S/ee/.

(/vole: 5ep.qrot~ ca/c;ulaf;'ons ..5houlcl be mqde !-o check c1cJUq/
51r esses In concreTe CIne! sleel of the fop) Ihc '£.)q.ne! llic
holfol1? of Ihe s/C/ewo// Tor Ine cond/hon or cornb/necl
bend/n:; .ond 0"'/01 /oC/d//19 wh/ch ex/sis. Cc::dcu/Cli/ons·,ror q
(p x {P w/fn a 30 II. f>ll 5howed Ina I rile ol/ovvob/e 5fre~5es

were not excee ded (qxl'ql lood -::: 15 150 #).; /)ow~ver rur fner
cJ-je.cks shoulc:/ be mel de ,ror other %// he/ghls ond 5lrucfur~
Size 5.) .

Use bars spaced 1/7. c. TO c. (/or exposed faee)

else bet,s spaced In. c. 10 c,(/or vr7e)'p osed face)

For a In Sld~W::::1/1 rave. fhlc/(ncss)

r

j
•• j

I

j

I
.t
.t.,

bat 5 sp czced

bars spaced

':

I
I

I
I

i
I

I
1(_ -'

.I
I-

(ZI./.5 r~c:o/Y]rnended rhol Ihe lernpercnlure sleB/ re'1urred
/0/ rnaxlrnvrr? n'll deprh he L/sed rnrou;lhour bar/el/e/7j'lh)
un/es5 /1 r5 prQcTtcal 1'0 vory /"he C7/r7 o un/:



·1,
!

. 5hee f / of Lt ....... ,.! <.II ....,.. ... "

£)(7 f e. ,,2.. - r~ - ? oS

Co/Y?p by £/ .,.f7-dd/C .lie. = S:FFf;

Hc~(F;!/Over 80;')= s,!J-' ff. -!

~:= 8.0 rt.-: h =. 7. (;J t=f.

L -= I/·() -If. _i ~ -= I().~ ff.
. .It'

Iw= 1.1. inj ht/)= /2.. 117.

~v (OY~) =: I. Z. I/)

Is:: /t Zv in. J' J9 = 0 - /n.

C -:' ( 1-5 )3 H
- tW(d~e.) L·

I Wsb I -c = ( I"L) 3. 8 =0,7273'
j- wb -4'" '2...-- 1/ :

5e·~ -~1/Q tiona! 5f.L..Uc.fu/~( Dc: 51'.Jn l-fanCiD C'Q,<JI.

t. 5~LiD.u.--&--p-ara.2. 2. 4,C~er> ,6cC"~ £~"""..-1)

(,}C/ )."'-(t,rCJXlV t 7/3 = 8';.s IbJhz

t~

X 10 'Sf DROP INLE rOF

Is

rs

DESIGN

I ~_----,..i=---I--_~--l
I
I
I
I
I
td ·
+--

VI//[ LOAD ON TO? SLAB:

Wf =(/50x/~)+-(

• -,-->,_. II2r
.......... (f2/

'; 'l TQ-.,...-----'------.---=-~
o' Ie L

WJ.-y =Oi.sf/tbt;ied we"jnt: 5/Q/::wq// we/9IJr~' ~I (t:J ~
. ,("1! I 2 Twb) . (/O)-t A-

. 12 -

. Concrefe p/c.;s ,Fd/-
% =Un/t- lood on boffom sloo ~ WI,r W~' = 8tt:J, +/tJ5 -- .9 0.r:Y

UNIT 51L)£WA:'L L OAO (See I~ln-lc. fure De.5ign f-krndboCJK '1 SEC han

Af if. lOp SIQb . )1Sr ;: (W.5X·?2~)+(()YcJ= .~ c..tb"' 2J

. " (/</ (8~'8)-':7:?..J> t-;#(if~) . .
A-I L Bot/om Slob: Y(sf; ::: YV51 ~ ( . )::: 1;~0/.JZ 1/;5IrJ~

(J/J(sb - 'YYsJ'j = rc(?/ ...]2 -c;;: C. 23:: 83 r 765)72

CHECK BOTroM SLAB THlcl<NES5 .FOR .5HE/1P

a5 == Th/ckneS5 rerzd. TO/' sne4r= Yrs = Vrs ~.JS~{)
vja ?rJX ''?/e .x /2

. /) / / .
'(cls CC7/7170f exceed!5- 2 2 ;(15-22:)= /2,17

-
cnec,k., rht"ckneS5 recz"ddl e/id0/ ~II/el(olO7Q;. deplh

o

!
.\

I
:1

j
I
i

In. 1
~

L _ G ~..
-22. - i',0 I n-

or r/llel)

/-2Z -13=

/65.=

(15-2:'-1 !):::

=
V.J =Wb /f ) :::
ds = V£ ::.

i

!~
I
I
I

·1.
",.



Mob == M:O -ref %) 2 _I L(eof 2')(Ma~ -f M:d) -;- (Mc~ i /Vt :6)}

Mq'c = M cd I-/. C ' frC-f? )(M:d -f M!b) riA-?:b -I M :d) 7
. (C-f2)2_/" .' J

Mdc -r Mciq = 0 McJb -I" 111 qd -= 0

Co/culoJe Mob: C'a/cC//c;le M de

§<1) C~L AT":: ;:/.)(£D -£IVO~f) MOMENT5: "2,.'

(a J M/d = 1- Y'1L~ (9/c3J (f/) = 'l, 7t 11t.-/!>5,· Mct'b ;:.LWt~e= 8~.s r/~ , :: 0 7&2- ff.-/bS.
.. 12 /2.. /" J /2' /2 ,0 ' ,

M/q' ~ .L ~I H 2 r ..L (~b _ ~/) HI!=: 6'2£. 4J a)<Y (83;' f)(8): r) /.'1"
/2 30 /2 -I, 30' /,

A1~-= -L W.5tH2f..f.,(yV,b,...W.I)fl2~ if_t/.2.3(O'J + (8ss .rJ '1)/!J)2.._,,;' J~'
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Setting·this conduit on rock makes more ~ifference than'! would have':'
guesses -- compare to standard design 7312 .

I _
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. "J

1,.: :'-- -.
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August ·13, 1975

: .1

, .

Unit

}: ' ..

,r
.: _' • l I Lf..: ,

ENG - Special Design, Spook'Hill Principal Spillway
Conduit, Buckhorn Mesa Watershed, ~rizona

- .~...:. -

COpy FOR: Ralph Arrington

Attention: Mr. Harry Fi~man

Mr. Paul Tilker, Head,
Engineering and Watershed Planning
Soil Conservation Serv~ce

Federal Building
511 N. W. Broadw?y
Portland, Oregon

The special single cellcond~i~.design_yourequested by.phone.today
is enclosed. ' .. I • .' ••' ••. ~ - - .. : ••: .• ' ,.'

. - .': ;-

c!O/~t2'e6/.y
Edwin S. Alling, Head,
Design Unit, Design Branch
Engineering Division.

1 enclosure

cc: Ralph Arrington, State Conservation Engineer, Phoenix, Arizona

••
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CRG:;S SECTIO:l DEJIG:l
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.While it is theoretically possible to determine the minimum acceptable
bar size at a location when required steel area and spacing is known,I .

this has not been done. The designer is free to exercise his judgement
in the selection of. actual bar sizes and spacings. Often the designer
will be able to select actual steel somewhat as follows. Positive steel
held constant throughout the span, area determined by that required at
the center of the span, spacing determined by that required at the point
of inflection or face of the support, whichever is smaller. Negative steel
area and spacing determined by requirements at the faces of the support,
often with different steel used at top and bottom corners of the conduit.
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I - COST ESTIMATE FRS- BUCKHORN-MESA WPP, ARIZONA - SPOOK HILL
-~ - - - -

"EM SPEC.
NO. WORK OR MATERIAL NO. QUANTITY UNIT UNIT PRICE AMOUNT

1. Clearing, Grubbing & Chipping 2 101 Acres 200.00 20,200

2. Clearing and Grubbing 2 89 Acres 150.00 13,350

3. Pavement Removal 3 19,060 Sq~Yd. .30 5,720

4. Mobilization 8 1 1. S. 1,250.00 125,000

5. Surveys 8 1 L.S. 230,400.00 230,400

6. Foundation Excavation, 21 321, 720 C.Y. .40 128,700
Cornman

7. Channel Exc:ava tion, Cornman 21 102,500 C.Y. .75 . 76,875
;

8. Structure Excavation, Corrunon 21 6,200 C.Y. 3.00 18,600

9. Structure Backfill 23 3,650 C. Y. 7.00 25,550

10. Earth Fill 23 1,455,429 C.Y. .57 829,600

11. Drain Fill 24 202 C.Y. 10.00 2,020

\ 12. Salvaging and Spreading 26 249,300 S. Y. .35 87,255
- Topsoil - 12-inch thickness

13'. Salvaging & Spreading 26 74,400 S. Y. .32 23,810
Topsoil - 6-inch thickness

14. Reinforced Concrete Class 31 1,262 C.Y. '70,.:00 2~4,540

4000X

15. Cement 31 1,893 Bbls. 11.00 20,820

16. Steel Reinforcement 34 193,050 Lbs. .35 67,570

17. 6-Inch Diameter Drain System 44 1 L. S. 2,500.00 2,500

18. 108" Diameter ,CMP 51 532 Lin. Ft. 175.00 93,100

19. Loose Rock Biprap 61' 1,010 C.Y• ,13.00 13,130.
20. 24- Inch Slide Gate 71 1 L. S. 4,000.00 4,000

21. Metalwork 81 1 L. S. 10,000.00 10,000

22. Identi fi cation Sign 81 1 L. S. 1,000.00 1,000

23. Fencing 92 28,335 Lin.Ft 1.00 28,335
I I.

24. Pavement Replacemen t 400 15,220 Sq. Yd. 10.00 152.200

TOTAL: °2,_194,275



$1,800 $ 3,600.00

. $300 $20,100.00

If.

820.00

480.00

787.50

680.00

....

$

$

$.- 910.00

~ 7,600.00

~ 3,972.90

~ 3,630.00

~ 320.00

~ 500.00

~ 300.00

$

~38,1l6.00

.
~ 1,830.00

$

$ 3,646.50

$38,190.00

$70

$20

3.70 :$84,730.00

$250

$150

$30

$160

$1. 70

$.52

--$10P

$.45

$.61

$.39

UNIT PRICE AMOUNT

each

each

each

UNIT

each

each

each

each

each

each

each

each

L.F.

L.F.

L.F.

each

eClch

L.F.

L.F.

2

2

2

2

2

2

76

41

13

67

67

121

2,337

3,000

1,750

9,350

73,300

22,900
QUANTITY

202

202

202

202

202

202

400

202

202

202

202

202

202

202

202

202

202

202

SPEC.
NO.

Check Valve, 4-inch
diameter

1-1/2 inch Solenoid Valve
and Regula tor

WORK OR MATERIAL

COST ESTIMATE

3/4 inch Regulating Valve

Emitter, PE Riser and Fitting

3/4 inch Solenoid Valve and
Y-Screen

Butterfly Valve, 4-inch
diameter, gear operated

Butterfly Valve, 4-inch
diameter, handle operator

Backflow Preventer Valve,
4-inch diameter

Salvaging and Transplanting
of Saguaro Cacti

Valve Boxes

2" Solenoid Valve and
Regulator

1-1/4-inch, 200 psi, PVC,
Lateral Pipe

.580 inch PE Emitter
Lateral Pipe

11 Head Irrigation System

3/4-inch, 200 psi, PVC,
Lateral Pipe

17 Head Irrigation System

I-inch, 200 ·psi, PVC,
Lateral Pipe

4-inch Diameter PVC Main
Pipe (Class 200, Rubber Ring
Pipe and Subsidiary Wire)

2.

3.

9.

7.

5.

6.

8.

4.

1.

18.

17.

16.

15.

14.

13.

11.

12.

10.

EM
NO.



I . COST ESTIMATE_EM SPEC.
NO. WORK OR MATERIAL NO. QUANTITY UNIT UNIT PRICE AMOUNT

19. Salvaging and Transplanting 400 58 each $30 $1,740.00

of Barrel Cacti

20. Salvaging and Transpl~nting 400 25 each $60 $1,500.00

of Ocotillo Shrubs

21. Pump Station 401 2 each $3,600 $7,200.00

22. Water Supply 401 4 each $450 $1,800.00
-

23. 23-Station Controller 401 3 each . $1,200 $3,600.00

24. 7-Station Controller 401 4 each $250 $1,000.00

. .
25. Wiring Pump Station 402 2 Lump $1,500 $3,000.00

Sum
~

,::"'=-~Ln:: - '"":O!l t;:-o: ~.~:.- e:} '2 1') ;"r
- . ---, -

26. Wiring - Controller 402 12,(100 Lump ~255.?Jl) :;;25,530.00
Sum

/ n

-

27. Five Gallon Container Stock 403 2,337 each $15 ~35,055.00

8. Seed Mix No. One 404 38.5 acre S660 ~25,410.00

- -

29. Seed Mix No. Two 404 15.1 acre $660 $9,966.00

30. Seed Mix No. Three 404 37.4 acre $440 . ~16.456.00

31. Plan t Establishment 405 1 Lump $17,~40. ;;;17,340.00
Sum·

-
Total (359,810.00

,

10% Contingency 35,981. 00

-Grand Total . 3~5.791.00

-

-

(




