





UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
‘ ARIZONA STATE OFFICE
PHOENIX, ARIZONA
DECEMBER 22, 1976

DESIGN REPORT

Job: Spook Hill Floodwater Retarding Structure
Project: Buckhorn-Mesa WPP

Location: Maricopa County, Arizona

Authority: PL 566

Phase: III - Final Design

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.

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 are designed
L2 ton T

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. 1

The landscape features were designed by A. Wayne Smith.

Description of Job

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 128 high:aay!
x 7.5"' concrete box conduit with a drop inlet and SAF outlet as the principal
spillway and 3 earth road ramp crossings.

Layout

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

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




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.

Ve
(‘ . 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:ctrossings 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.




Structure Design

L

a. The emergency spillway apron buttress and longitudinal still is designed
in accordance with NEH Section 1l. 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 18-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.

Foundation and Embankment Design

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 far as construction is concerned. However, the embankment
materials will be routed as follows.

(1) Silty and élayey 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-of-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 floodway are included in the Appendix.

b. Design calculations for the 31gn1f1cant components of the dam are
included in the Appendix.
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read/y;,as 4 % = 0.00 0.84 4, /4
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7. 0. 00 0.45 2.95 1D ),
8 o 0. 25 V=12, <,6 O 70 .52
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Station 220t00 1o Z26S +00
s. A. 5. A Totel Total - | Commuladive
ECEV 220 4o 2Y5+58| 2us 5o o 2us| S/ A- Shrage | Shrage
(£2)
/592 69 G 48.8 L6 225.8 12164 | chei—
/59 129 11232 //035 ¥ Jog95.8
1S90 ¢3.8 492.6 /(,0.0.7,;)‘/ z02.4 9906
ThE 392 | 450 | ey | mwez
1S86 1.2 325 83,‘? 156.3 09,8
/1584 45,06 2726 92,6 )33.4 : 4Y53.2
p . 1582 8.7 22.6 60.8 109.¢/ 3/ ?} 8
1580 =) s V2.1 48,6 856 2104
1578 24,7 12,35 32.0 Gl 1248
IS 26 18.0 &7 24.9 326t b2.9
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SUMMARY — RESERVOIR ROUTING PROGRAM

SPOOK HIL! Fa.RaeSa
BUCKHORN MESA W.P.P. STRUCTURE CLASS C 08-13-75

TYPE BO L ELEV. HP STORAGE Q-TOTAL Q-EM.SP v/C D/C S/C S/C.25 DJR-HR 0E/B )
ESH 220. 0. 1584.83 2.83 1627.0 4203.5 3378.5 7.88 1.93 87 2 S4kk ok dokokk 0.00

240. O. 1584.73 2.73 1602.0 4334.9 3509.9 T.75 1.87 .89 2 o 5 TRFRXKKRENK 0.00

2604 Q. 1584.65 2 .65 1580.1 4461.,0  3636.0 7.64 1.81 30 2, 5 Qs ok kKK —0.00- )

r—

ERH 220. Q. 1590.14 B.l4 3671.2 1 AQ.&I.J__LﬁLlLL_.LLll-_—fx«QZ‘LFBZI—Lfa Qo g ko ok XK 0.00

240. 0. 1589.91 7T.91 3570.5 17692.1 16867.1 13.02 5.27 1.33 1 o 82%%k&EkRXFK 0.00 )
_260. Q. 1589.69 7.69 3482 .6 18338.3 17513.3  12.85 5.13 1.35 1 o83 kool kg ke 0.00
T el )
NOTE - IN ABOVE SUMMARY vC, DC, AND SC WERE COMPUTED FROM (Q-EM.SP) PER FOOT USING FORMULAS IN T.R.-2 AND T.R.-39.
ol i . Ll o Bt t \
) )
)
e _ _ y T . = . - R T L N Bl T T = L bp s ol S )
)
- I i i o B o - - e i et = - - i e e i o - e i —— — — = e ]
)
— - - — — — — — — —— _— - - — — — — _— )
)
— ~ — — — == e oo T 1. R R e — S — — —_— —————— S - — —— )
) = s - e Sl T R = 7 )




) : - i ' “ e

PAGE NQ 1

) e CTITIEY - SPOOK HILL F.R.S.

TI[LEZ,__ABUCKHDRNAMESA_H;BLEL__SI&UCIM&Ezghﬁ 5.C . 08=13=75
CN Te he S o B SP,‘I/L(:-/ e Frothoard  Droicsss  Anga
HYDRQO 19 .. l.18 A o 5.66 13. 13.56
Cres+ ‘-‘/( Cag® No ?\.(l/ pn‘r* ray'g -)’qb/Q
) SPILLWAY 1582 0. 0. l.
8ol L o . 8oz
SPW.SIZE  22Q. 240. 60
) olau Storsge AF Qfor Bol G5 PO
STAGE-CFS 1577.5 238.4 Q. 0. 0.

=
W

) _ STAGE-CFS 1579.01  238.5 240. 240. 240.

STAGE-CFS 1580. 408.9 515. 515. 515. _

STAGE=CFS 1581, 632.6 780. 780. 780

) — STAGE-CFS 1582. _ 856.3 825. 825. 825.

_STAGE-CFS_1582.5 992.9 ~1086.1 ~ 1108.  1130.

__STAGE-CFS 1583. 1129.5 _ 1541. 1609.  1671.

1 ' .. . _STAGE~CFS 1583.5 . 1223,  2)37.9. 2281.8  P356.7 - o ——

— STAGE=CFS 1584,  1402.7  2834. 3009.3  3184.7 -

l
| STAGE-CFS 1585. 1673«  4483.8 48059 5128.1
( A , STAGE-=EFS 1586, . ~ 2045.1. 434, ®930. " gAFA. o L o g L 0 E ey -y e

STAGE=CFES 1587 A40% . 2 8637, -~ O9330.2. . 10QFF - L eh et st S s T e et g sl B ii D g

STAGE-CFS 1588. 27179. 11069.3 11980.5 12891.7_

J . STAGE-CFS 1589.  3204. _13710.8 _ 14859.1  16007.3 Be .t apecfEe r . Edmed el ST . e

STAGE-CES 1590. . 3604. _16545%.9  17948.8 193517 . N SN B N A ek ¥ P .

- STAGE-CFS. 1590, .. . 406%, 19860, .. 21234, .. 22908

) o END TABLE I 1 TR e B e i o om0 R s e D L T L L T T b o

) - ENCEY A A S LN P Sl S T =, SO et Y LI9SR S S WL SO el e B P A :




X 73 of 429

SPOOK HILL FeR.S. PAGE NQO. 2 ; -3
. BUCKHORN MESA W.P.P. STRUCTURE CLASS C 08-13-75

\ EMER. SPW. UNCONTROLLED AREA HYDROGRAPH.

RUNOFF = 3.37 IN., VOL. = 2442. AC.FT. i )

TIME + 0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75
LA S S N N N . S S . N . . N N N N N NS N N N N R S S S S S S S S S S S S S S S S S S T S S S T Y T S - )

) Pt er o.fcq_; . 800 0.00 0.00 0.00 0.00 2.74 35.95 ~176.88 )
' 2.C0 : 595.31 1921.44 4938.35 8893.89 11697.28 12014.54 10705.89 9231.26 :
e e T .00 : 71994.67 6963.65  6119.10  5485.08  4988.28  4562.82  4201.27  3848,31 )

I _6.C0 :,, 3525.59 ~ 3240.82 2 2792.44  2103.20 - 1415.27 = B897.42  565.25  357.42 +

8.CO : 221.99 135.89 80.57 47.48 26.89 13.83 5.10 0.90
=T ,10-00,,,:‘ ~0.00 _ S e R ELEN e L a7 - el =, ;7;;,,,7_7 o sl rrel e 8
‘ S e L - ' "

S SRS )
\ )
N S : B TN Al — — — )
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SPOOK HILlL F.R.S. PAGE 'NQO. 5
BUCKHORN MESA W.P.P. STRUCTURE CLASS C 08-13-75 : .
EMER.SPW. ROUTING BOTTOM WIDTH= 260.0 ENTRANCE LENGTH= 0.0 ?
TIME INFLOW AVE INFLOW OUTFLOW STORAGE  ELEVATION
Q.25 .00 000 0..006 238 .40 1577.50
0.50 0.00 0.00 0.00 238.40 1577.50
el 0.75 0.00 Q.00 0.0Q0 238.40 1577..50
1.00 0.00 0.00 0.00 238.40 1577.50
Bx2h 2o 1% 1oy 2.64 238.40 1577.51
1.50 35.95 19.35 34.76 "238.41 1577.71
1.15 176.88 106.42 172 .51 238.47 1578.58
2.00 595.31 386.09 245.85 242.12 1579.03
225 1921 .44 1258.38 279 .06 262.70  1579.15
2.50 4938.35 3429.89 382.40 326.73 1579.52
2.75 8893.89  4£916.12  575.22  459.72  158Q0.22
3.00 11697.28 10295.59 785.19 658.38 1581.11
3.25 12014 .54 11855.91 891.4Q 886 .00 1582 .10
3.50 10705.89 11360.21 1537.01 1095.62 1582.87
" ) 3.75 9231.264 9968.57 2532. 46 1259.53 1583.60
4.00 7994.67 8612.96 3079.29 1379.50 1583.93
S ST 4,25 6963.65  7479.16  3631.03  1464.70 1584 .22
4.50 6119.10 6541 .37 4033.47 1520.67 1584.43
4,75 5485.08 5802.09  4278.03 1554.69 1584 .56
5.00 4988.28 5236.68 4410.59 1573.12 1584 .63 st
PEA é¥ 5,25 4562,82 4775.55 4461 .05 1580.14 1584 .65 () Se
5.50 4201.27 4382.05 4450.12 1578.62 1584.65 g
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 VEIOCITY= CRITICAL SLOPE= 1.90.

EXIT CHANNEL VELOCITY = 32.52

T.64 CRITICAL DEPTH= 1.81




SPOCOK HILL F.R.S. PAGE NQO. b
BUCKHORN MESA W.P.P. STRUCTURE CLASS C (Q08-13-75 [

FREEBOARD UNCONTROLLED AREA HYDROGRAPH.

5
) RUNOFF =10.27 IN., VOL. = 7432. AC.FT.
‘ TIME + 0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 |
) + + + + + + + + ++ 4+ 4+ + ++FH 4+ + 4+ 4+ + + 4+ FF 4+ +++ +FF+F L+ + )
| 0.C0O : 0.00 . 0.00 0.00 10.84 94.10 485.01 1393.67 2884.80 :
2.C0 : 5232.43 10269.74 19926.11 31262.30 38045.78 37210.87 32052.72 26866.91 |
4.C0 : 22685.90 19328.90 16690.30 14728.13 13214.93 11955.02 10909.87 9916.94 )
6.C0 : 9026.41 8257.56 7095.91 5337.80 3589.77 2275.49 1432.75 305.66
8.CO : 562.28 344.02 203.88 120.07 67.95 34.94 12.87 2.27 J
10.CO 1 0.00 )
@ — |
)

e e B R A T B R R e T B )
S AR R ] e e L el i AR i PR LA oL S )
R g1 T P i =, A LI o BT G R R P L, = L = AT B, Wl e ,
— EE— _ S _ S oS S =% L B = R vy B . CERCIE et Wi _ u S . e o )
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SPEAK HILE-FiRISL PAGE!NQ. 9 ‘
BUCKHORN MESA W.P.P. STRUCTURE CLASS C (08-13-75 | e \\
/ ‘ )
FREEBOARD ROUTING BOTTOM WIOTH= 260.0 ENTRANCE LENGTH= 0.0
TIME INFLOW AVE INFUQW OUTFLOW STORAGE ELEVATION | )
Q.25 __0.00 J}g.nn Q.00 238.40 1577.50
0.50 0.00 .0.00 0.00 238.40 1577.50 |
- 0.75 10,84 o BB 10.42 238.40 1I577.86.. ¢ . .
1.00 94.10 52.47 91.26 238.43 1578.07
L L ;m»f_,“*_,*"__‘*;__H_LJZS«MMVE-&E5-ﬂl__.ﬁ__,ZSQ.S6ﬁ;____253.96__ﬁ‘__ZAQt95____‘liIQtOZ_ ,,,,, S 4 )
1.50 1393.67 939,34 266.77 "255.08 1579.10 )
ol 175 . '2884.90 2139.24 328.18 293.13 1579.32
2.00 5232.43 4058.61 450.53 368.94 1579.76
L A B _,_,_,__f_ﬁ,,Ama;ﬁ,2.25W*ﬁ‘lozéq.JAW_M__llsl,oa_;\1__6&3.99‘*___‘11L1L11m;~““15aa.ga_g;
2+50 19926.11 15097.92 8l16.62 8l4.61 1581.81
=B . 2:75 31262.30,,,,25594.20,,‘7”2746.88,W_u_L306L51W_4‘*L583.73g‘;kﬂ,
3.00 38045.78 34654.04 6685.48 1925.09 1585.67
e e 3.25  37210.87_ 37628.32 10916.45 2520.66 1587.31
: 3.50 32052.72 34631.79 14332.16 2975.34 1588.46
L L L L S el 3115“‘~‘268664Siﬁ__hZS&ESJBlﬁ;_glﬁSZQJBZ‘V___3265LZQ;_*_“lSBQLLiA__
4400 22685.90 24776.40 17833.69 3422.26 1589.54 -—
- w,fF?tsuer. 4425 19328.90,21007.4018338.35'ﬁ-ﬁ3482.6l,1589.69..-ifzhi;‘“‘c):;t:.__;_¥‘_‘
4 .50 16650.30 16009.60 [8286.071 3476. 36 [589.68

VOLUME CHECK AT HP= 0.29. COMPUTED HP= 7.69 AT ELEV.1589.69 (STORAGE IS  3482.6 AC.FT.= 4.81 IN.)
‘,_ ——————— TIME= 4.25 HOURS _ CRITICAL VELQCITY= 12 -85 CRITICAL DEPTH= 5,13 CRITICAL SLOPE= 1.35.
EXIT CHANNEL VELOCITY = 60.69 -
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PROPOSED NMC DOWELL POAD CROSSING

OVER STRUCTURE ¥ 3  RBUCKEYE WATERSHED

WYproLOIC STUD! €S

A. To Dcicrminc Hye T i ian E\é&d%m of‘
the Top o ofHie Road CYDbs‘\Hc‘ Withiu Hhe Reservoiv

Defermine thie c&sfmmou:Ie aveoe” cow tri bw%nq
Lo Hhe reservoir (@ betveen the Pmpoa»cd
road locatrov and the privcvpal spi Heoaqy
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@ e wchithe ewmergency ;F»lwaﬂ.
z. Develop elevatiow - stovage relatowehips
Sor the reservowr aveol for Hhe Fwo

_ponded aveas acPam’rcc( bul Hie PVOFobtcf

rocd C,m>>1v1¢\ Eﬁ-cy\A %—op of dam 2 feet Yo ensure
adegugte o Yo £ioved 7—1443
3. cevel op Prw\cxPO\ Z>P) )wlc\ffoamPhs

(Per) for the +woo c‘m)waqc aveas Jdetevmined

under slem 1. above using OCS, NaH—sec,qdezl
Vee ol applica Lle \m>w’r data orm:[wwf(L1

deve 'o?cc{ for e ot >;t,mq Hie stornge
ca&:ac’\% Vec:the - d'aqr'a"md-;sbdas/‘;v
ramfall va ues for the deswcé ‘FYBC(‘SMBMQ»‘
(o Iberaevs-l- chace). ;

Y. Flood route the P&H devxeio;:@d fov dhe
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O\WO\ he prines pm\/sps\&w.au‘ usg “\_’fm:,‘
6,\(:_\/'0&5.—(,«;3;&— d:\fbc,'[/tq\/q e \ré&a.&rwus\m%) Lo Yhe
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Use e, é%raqe-IthMM Me Wd 555,
NEW Dee. 4 C/[AQP, V7. g ~
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tav\ waler condiitous jco_v Hie pro Pc7_>c:c{ culvert
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. : Dev-@\epli'ﬁ.\:‘:\'/aw - dtbchaw‘c rcLawLn/on}sLiP(.q
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Cavea belwere The Pm?o&:é mad crossing aud
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7 Use Hhe miasimune laker surface e\cva‘lrwx,
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g \_ow \boxw'\- ovt the PVDPU>cof' road _cwssfhj.
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derivtd for +he mad crossing (4. abovr) and
tHhe (3:1/44—(/014—\ bsﬁ)mﬁc_ velattou C\emw:c{xvx
AR PehCOVW\ Hre {1&9@@0 V@Mﬁl"ﬂftf us)wﬂ :
w‘};héﬁs ZD}%{[ Wﬁgi{%‘ggﬁmk max It
TR e il L on i tor e
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Far%—b Llue veservoiv £lood youre UsiLag e
5%@«17&» Tvdicafion Metliod. Clicck WA K i
wader- cur‘%cc é’fcf—(/dﬁtw“l/l aﬁalwa z:/<~54’1m7 l—oP
LHig C\am,




U. S. DEPARTMENT OF AGRICULTURE -

SOIL CONSERVATION SERVICESZ ¥ 429
< GPO :1965—0—-357-545

COMPUTATION SHEET
SCS—-ENG-523 Rev. 8-69

STATE PROJECT
A RIZoNMA peKhorn Mesa WPP S/’»"‘&K M FRS
BY DATE CHECKED BY DATE JOB NO.
. 0. 6-21-26 2005
SUBJECT
@AD )QAMP /‘/y)ra /o?ry SHEET / OF
A :
E{,S@F\/EOP /s AIUI\AQ,CJ [n‘)Lo L/uea<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>