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Project:
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Phase:

DESIGN REPORT

Spook Hill Dam and Floodway
Buckhorn~Mesa WPP .
Maricopa County, Arizona
PL 566
Preliminary Design

Summary: The preliminary design is in accordance with the project
measure plan, with the following deviations or additions:

I
\

: ,.

1. The emergency spillway will consist of a concrete drop spillway
with an adjacent soil cement auxiliary spillway set at the
emergency spillway design storm elevation.

2. The embankment will be a zoned fill instead of homogenous fill
and will have side slopes of 3:1 upstream and 2:1 downstream.

3. An open drop inlet to a 7.5'x7' box culvert will be used for the
principal spillway.

4. Some modification was made in the hydrologic design, but resulting
changes in the structure were minor.

Description of Job

The job consists of an earthfill dam, with a concrete drop emergency
spillway, a soil cement auxiliary spillway, a concrete box culvert
principal spillway, and an excavated floodway outleting to a natural
channel flowing to the Salt River.

Alignment

Although minor changes have been made, the project follows closely the
work plan supplement alignment. For most of the length, the project
parallels the Bureau of Reclamation's Central Arizona Project Salt-Gila
Aqueduct.

Hydrology

The hydrologic design has been reworked since the work plan was completed.
This rerun has been reviewed in Portland. Additional emergency spillway
routings have been made in the modification of the spillway system.

Hydraulic Design

1. An open drop inlet riser will be used with a 7.5'x7' box culvert princi
pal spillway. The design Q = 808 cfs.

I .



2. The floodway has been designed using uniform flow criteria. A water
surface profile will be run in final design.

3. The natural channel outlet will be designed for a la-year frequency
storm. This will be a temporary outlet system.

4. Hydraulic Design Criteria

(a) NEH, Section 5
(b) Technical Release 25
(c) Manning's "n"

Concrete box culvert 0.012
Earth channel 0.030
Natural channel 0.0~5

Structural Design

1. The emergency spillway is a Type "c" drop structure. It is designed
for a Q = 2500 cfs, which is the emergency spillway peak design
discharge.

2. An auxiliary spillway is designed to carry the freeboard storm. It
is a gravity soil cement section adjacent to the concrete spillway,
and on both sides of it.

3. A ro~k rip!~p'section will be used at, rhe outlet of the principal spill
way conduit.

4; Design Criteria

(a) NEH, Section 6
(b) NEH, Section 11
(c) NEH, Section 14
(d) f c = 4000 psi
(e) f s = 20,000 psi

Embankment and Foundation Design

1. The dam will be a zoned earth fill with sides lopes of 3:1 upstream,
and 2:1 downstream. The infinite slope method of stability analysis
was used in design.

2. The cutoff trench will be down to siltstone or keyed one foot into
caliche. The layer of loose material will be removed in foundation
excavation.

Approximate limits of foundation and cutoff are shown on the plan
profile sheets.
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STAGE-CFS 1577.50

-_.__._----------~-------- ._-----

_.. _--_ ... __._.. _... _-._-- _._.

----------------- _. --'---.-- -------------- --. __... ---._..__._-_.-._------ -STAGE-CFS 1584.00 1402.70 0.00
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UNCO~TROLL~D AREA HYDROGRAPH _
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___.. J2.7..~_~QP . .D.?~.2..5 ..l:.?}. 76 . ... _. ._. _
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BOX CONDUIT DIMENSIONS ARE 9.00 BY 6.00 FEET

----- -_..---_.__._------------_.__._-- -- --- ---- -------_. ---------------- ----_ ...__.•..-----_.
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-USE
( ..~.

\: .. "

TIME INFLOW AVE IN OUTFLOW ELEV. STORAGE
_________-'C2-&O ~QQ.!JtL__l.iJ_'O.8.5...:_. ~_4_~40 t2L~t!..Q!+__.__lQ.!_f:}.9 . . . ... . _

12.00 161.11 161.09 68.18 1578.35 124.67
______________. HL•. O_Q. l.Ql._3a lQl_0_6 ~5._._~.:3__._15_18...!_5.8 1_64._. 07 __ .___ ._ .. ._. . . _

24.00 161.68 161.65 117.37 1578.74 191.04
. 3 Q.._o. 9 .__1P2._0_2. J. 6~1 • _9_9 .1 32 ._1.0 1.5.7.~ .• 84 209 .21

36.00 162.40 162.37 142.06 1578.91 221.51
____" .• __ .__.. .__ ._.... ....., __.._ ... __•.__ .._.. .'f.2_. 0_0_... __._.162.8.4 .._.... __ .162. 80 14_8~ .87 _. _ ~5 7 8.• 96 229.91

48.00 163.35 163.30 153.58 1578.99 235.72
._. ._ . ... 5~. 0.0_.--16 3.•.9~_. __.16 3.89.__.._151..3_8__._]' 579_._02 __ 239.• 71____ _ __ __

60.00 164.65 164.58 160.00 1579.·03 242.45
. . .__. 66_.Q_0 L65. ~_Q ....165. ~2 __...J6_1 __9.3 _. __1519.• 94.. 244 .• 46 _._ ._

72.00 166.56 166.46 163.49 1579.05 246.09
__________ _ .__.__.__. .. -_Lfi.~JL_~1_6 "Z..-Jt9 ...l6_7..!J 7. __. J 64 -_ 2J :-l.5.J_9._'!.P_Q __.__._2!t 7_57 . .._.. ._ . .__.__ ._.__.. _... ._ .... ._

84.00 169.64 169.48 166.38 1579.07 249.10
______..__.. ._90_.• .0_0_._.1_12 .• 0_4_. ._1]1.._81.. .._l6 8.0 8 1~ 7..9 • 08 ..250.• 87

96.00 175.54 175.19 170.25 1579.09 253.13
____________________L0.2 .•_00. L8.Ld.7__._.18.0. 58 ~.__.11_3._3_L .l5.19_.1 L 256.32. _..

108.00 191.79 190.60 178.21 1579.14 261.42
________. ._._.. ._l.l!c._Q.O 22.o..L9._.__._21.6••_~3__ 188•• _09__15_7_9.•20 _._.211.]2. ...

120.00 4798.04 2599.58 407.45 1580.36 491.23
_. ..__P_EAK___ 12 2 • 00 § '5 ? .J 6 19} 3• 12 808, D3 15 8 2 _03 86'5 _q? _-<-----

• MAXIMUM ~TORAGE OBTAINED.,DRAW-DOWN BEGINS.
, .'--

___. ._. 1..0_0 .156.05-= __ 1.56 -os : ..238. 69 15L9.•_5L 324. 21
2.00 156.05 156.05 168.32 1579.08 251.12

. .__. 3..~_O_Q__J....5.6_. 0.5.__ t.56••.05_'__J..5.J_e.S_8__J5L9_.•.0.2. 2..'t.0.• 2.3 ._. _. __ ...__. .. . .• ... . ..
4.00 156.05 156.05 156.32 1579.01 238.61

______________________ ... _.... _ . __. ~ ._OQ_.__._1.5.6.05 ..15.6.•.05__· 15.6.•_09_._.. 1.5.7..9.0 L __ 238.37
6.00 156.05 156.05 156.06 1579.01 238.34

___. .. . . .__.. __... . . .. __ . _ ..... ... ...7.0Q ...156.0_5 _ 156.05 . .156.05 1579.01 238.33
7.62 156.05 156.05 156.05 1579.01 238.33

......__ . .DJJ.:Lf_L.OX..:_.. ltJE..L_O.W=.R.D.U.1JNG.._C.OtWLETE '.'.' . .,

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

----_._. ---
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_______ .. _. . ._._. ~A~H1UM__ S T_ORAGE 1 S. .865_. 'l. ACB.E _cEEJ_l _.1. 196 INCH ES) AT__ ELE V. _1582.03 (CRE ST, EMER. S PW. ) • \.

. ._. . . .. ...__NEJ_D_ETHU I ON _S_LQR~GE._BJ;:QU I fi.El2.J_S.__.89 6 ._0 ACR c_.F.E ET_!. 1.196 _I NCHE S) •

.. .__ ._.__.._._.. .. .__. ... _ GR_OSS_STOR~.GE REM_Ali\JING. AFTER 10 .DAYS_ IS_238_.3 ACRE FEET (.0.329 INCHES)
AT ELEV. 1579.01 (START EMER. SP~~. AND FREEBOARD ROUTINGS).

NET REMAINING STORAGE IS 238.4 ACRE FEET ( 0.329 INCHES) •
._---_._-----
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-------------- - - .----_._-----.-----------------------------------------------------

_______________________________-L.C/6__

SUMMARY DATA FOR POTENTIAL UPSTREAM RESERVOIR SITES

SPOOK HILL SITE 4 BUCKHORN MESA WPP _
************************************************************************************************************************

BENEFICIAL POOL * EM~RGENCY SPILLWAY * DESIGN. * DAM * ~AF~

* * HIGH WATER * * YIELD
**************************************************************************************************************** AT 95------ .._--- ------- -----_._---------------- . --- - ------------- ._----------

COST COST/ DEPTH * CREST STORAGE COST * * TOP FILL *PERCENT
STORAGE PER AREA SURF AT * ELEV AT CREST PER * ELEV AREA * ELEV HGT VOL *CHANCE

----AC FT AC OAM----*+TVPE---- AC--F-TT-·-----------·· '*,-- -------------0000*·-----------
(MSU AC FT IN ($) (AC) ($) (FT) * (MSL) AC FT IN ($) * (MSL) (AC) * (MSL) FT CY) * (MGO)

.---~*~*~*******************************************************************************************************************~*~*-*---
SITE 4 DA= 13.57 SO MI = 8685 AC CO~CRETE EMERGENCY SPILLWA~Y~A~L~T~2 ~

SITE 4 100-YR PRIN SPWY DESIGN STORM RUNOFF = 6.72 IN, PEAK FLOW = 4798 CFS
* * ._------*:-_---------- *.----------------1~5~7-4-.~1---~0~~0~.~0~-----8~5~-------~8-.~1~*1578.1 D 742 1.0 2410 * 1581.5 250 * 1586.8 21 703 * *****

****THIS SITE LACKS SUFFICIENT STORAGE FOR BENEFICIAL WATER.****-----

* * * ** * * *._---------------------------*-:--------- * * *

* * * *************************************************************************************************************************
NOTES - (1) COSTS ARE BASED ON 1971 S.C.S. DESIGN CRITERIA AND COST DATA._~ . . _

(2) EMERGENCY SPILLWAY STORAGE AND COSTS ARE BASED ON TOTAL STORAGE, INCLUDING BENEFICIAL POOL.
(3) EMERGENCY SPILLWAY TYPE COOE- C=CONCRETE CHUTE, D=CONCRETE DROP, E=EXCAVATED, T= TWO SPILLWAYS, N= NONE
(4) TABULAR DATA ARE BASED ON PRELIMINARY INFORMATION. FIGURES SHOWN ARE PRIMARILY FOR COMPARISON PURPOSES.
(5) ELEVATIONS ARE SHOWN T~l..HE N_~REST 9~1_~QOT TO SHOW VARIATION BETWEEN DEVELOPMENTS ONLY, AND ARE NOT TJ BE

CONSIDERED ACCURATE TO THAT DEGREE.
** 00 NOT USE FOR FINAL_?JlU!=LEC}ION OR LAND ACQUISITJ..mt.!....!.~ __... . . . ._.__

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

---- ,----_._--------- -- ------_ ..._------------

(

---- - --------- -- ------- ._--------------------------
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DETAILED DESIGN/COST TABLE NO. 1
___~~ U WA Y_~~ 0-.iLDA T_A--'-- _

-- -------

. ..... . "':'" :., .

(

TtlL~Ei..L!C£HOBILME? A SIT E 4
TITLE- SPOOK HILL I + 0

_________________----I"..C-O-OrJ1~n Co nc reTe q.- Ea c h ;::LP-/-4l/'J-/-lo<~~/:£;jaLl.7-/-1----------------------

************************************************************************************************************************---------
*LEVEL ** PRINCIPAL SPILLWAY SYSTEM ** CONC. EMER. SPIl. SYS. ** EXCAV. EMER. SPIL. SYS. *
* OF ** ** ** *
* DEV. ** TYPE * SIZE-FT. * DISCH * COST ** TYPE * SIZE-FT. * DISCH * COST **WIOTH*CREST *DISCH * COST *
* AF *** * CFS * $ ** « * CFS * $ ** FT. * MSL * CFS * 1; *

--------*-*-*-*-*-*-******************************************************************************************************************
* ** * * * ** * * * ** * * * *--- ------- --- ----- -_._-

---- *s-O-**-----------·---Ncfci"Es-IG-r'J -POSSIBLE--To"R--fHIS LEVEL OF DEVELOPtJ·ENT WITHIN GIVEN CONSTRAINTS. *
****************************************************************************************************** ***************

NOTES- (1) THE CONCRETE SPILLWAY DISCHARGES OCCUR AT THE PEAK OF THE FREEBO~RD STORM AND ARE THE BASIS FOR THE
RESPECTIVE COST ESTIMATES.

(2) THE EXCAVATED SPILLWAY DISCHARGE OCCURS DURING THE PEAK OF THE FREEBOARD STORM.
(3) THE CONC. EMER. SPIL. CREST, IF THERE IS ONE, IS DEFINED TO BE THE EMER. SPIl. CREST (SEE TABLE NO. 31.

THEREFORE, THE EXCAV. EMER. SPIL. CREST IS SET EQUAL TO OR ABOV~ THE EMER. SPIl. C~E~T, DEP~NDI~G UPON THE
------------~A~N~A~L~Y=S~I~S-. IF THERE IS NO CONC. EMER. SPIl., THE EXCAV. EMER. SPIl. IS DEFINED TO BE THE EMER. SPIL.

(4) BOX INLET DIMENSIONS ARE GIVEN - THROAT WIDTH BY UPSTREAM PROJECTION
(5) tJONOLITH DIMENSIONS ARE GIVEN - WIDTH BY HEIGHT. SINGLE BARREL, ~-O.75*H. DOUBLE BARREL, W-l.5*H.

----w,d,*,k-·t1-f-~r,-'llCJA.Jj-C-~9Ll,J1:~Lwt!f.....ILbe--lA,tlt!-cD" (J"'" e-;:J-a-d--
--W"-Uv-(Z-tldI:--~J-tIfL s/-l~-----------------

-.- .---.---Ll~e.~ ... Conct'e-fe.-- .&me~f:Jel1ey-
~ ,.r.-J4i$Wi ,-~

--- ---- - -- -..._--,....".. ~~:,;,.".,.-.,,:-~-=-..,.,;.,.- _.---

.'_.",,

:. ..

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

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

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

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

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

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

--- - - .. -----
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/8._------------------------------------------------_-----.:_' -------

DETAILED DESIGN/COST TABLE NO.2
SPILLWAYS DISCHARGE DATA

TITLE- BUCKHORN MESA
-------------------~T~IT LE- SPOOK HI L L

SITE 4

. :':.'

":. .~.' ; ,

" ..

************************************************************************************************************************
* LEVEL ** 0 I S C H A R G ESC F S * EXI T VEL .-FPS *
* OF ****************************************************************************************************************
* DEV. ** PRINCIPAL SPILLWAY SYSTEM ** CONC. EMER. SPIL. SYS. ** EXCAV. EMER. SPIL. SYS. *
* AF ** RC * CESC * XESC * OHW * TOO ** XESC * DHW * TOO ** DHW * TOO * ESHY * FBHV *
***-********~*********************************************************************************************************-*-*-*---
* ** * * * * ** * * ** * * * *

----*--SO ** ---NO-DE-S-IGN-P(jS-S-IBLE--FO-R--THfS--L1~-VEL OF DEVELOPMENT WITHIN GIVENCONSTRAINTS. *
****************************************************************************************~:*******************************

NOTES- (1) RESPECTIVE DISCHARGES OCCUR WHEN WATER SURFACE IS AT DESIGNATED COLUMN HEADING ELEVATIONS.
(2) DEFINITION OF COLUMN HEADINGS RC - RISER CREST

CESC CONCRETE EMERGENCY SPILLWAY CRES:....,:Tc-=- _
XESC EXCAVATED EMERGENCY SPILLWAY CREST
DHW DESIGN HIGH WATER
TOO TOP OF DAM
ESHY EMERGENCY SPILLWAY HYDROGRAPH

----------------------------------rFBHY F~ EEB OA RD HYD ROGR Ap·~H........=.--=..:::.-:....:--.:---------------------

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

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

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

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

-._--- -----

-----_. - - ----_._._.._---
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DETAILED DESIGN/COST TABLE NO.3
__________________________-.-!K·EY S_LLE_D~J A

____________________--'-'TIT LE- BU_CK HORN ME.S!..!:A'-- --'S liE 4L _

TITLE- SPOOK HILL

/9

*
*

.. - . -.' ..... .....,' . .','

______-"'S'-'-T...!:'A'-!.T......E_- AR_I'-'"I......"O"-'-N...."A'--- --'-R EG_LON - BU_CK.t:i.O'R1Lli~·1:L_ SLLLNI.ll1L..=._Sll~t.... _

*************************************~~~~*********************************
REMARKS * BUCKHORN MESA WPP .:LR.EMARK.5, _
REMARKS * SITE 4 * REMARKS

____ REr:'L~RKS_~__COMatNA llQN_C_q._~_C.R.ET ~_AND_EAR. TJ:LEt1.EB.G.E~C Y_Se. tLL.hA.-Y . *_R.EM.ARK_S .
**************************************************************************

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

***********'* *** ***** *** *_* *~!~**~~!'..!~ ***********!..! ******* **~.!.~_~_* ******.******* **** ******* **_'1:* *:!::=~~_'!*_** 'I:_*~'I:_~~!. *~**_* 'I:*_:f~'I:~_*3. _
************************************************************************************************************************

. E_LEVAJ_I_G_N__. ..!liGT~ SIO~AGE !-_S_UJ~.t..ACJ2_!.__ E.ILL_* INSI~LLAUON_.COSI 'I:__UNIT COST _
MSL *DAf-1 * AC-FT * AREA *( 1000* $1000 * $ PER UNIT

.___ *FT * * AC_. * YD_.J* *
****************************************************************************************~,*******************************

___NORM E_~_EK__D_S_GN JOP _ *MA~~_eE_N_HORM TEt:1P--.lO~~L*_N.OB.tLD50~~_~0.L_-.!.C_O.NSLE..N.GR_L/R PJ3.0J_IOTALLF.?E e-ER_e-ER
POOL SPWY HIGH OF *HGT * USE POOL FLOOD EMER * POOL HIGH* * ADM *AC-FT ACRE AC-FT

______________CRESl._\(ATER. DAM_ * * __S~WY * W.I.B_~ *___ . *TOf AL_ NORM_BEN _
* * CREST« * * *STORE SURF STOR E

***************************************************************«********************************************************-------_.

* * * * *________.J?B~INAGE AREA _-_.....,1?57 SQ •..!"II .•__ E._LEVAT_tON_BJJT_l.OM._~/_L PROFJLE_-=-_1566.1.0__11SL . ..
* * * * *

_ _ . . .. . SINGLE .DEVELOPMENCONL'( __...
1574.1 NO DESIGN POSSIBLE FOR THIS LEVEL OF DEVELOPME~T WITHIN GIVEN CONSTRAINTS. SEE DESIGN MESSAGE(S)-3,

_______________*_*_**********************************************~_~***3*!***~~~***************~*~*~~*~*~~**~*~~~***~**~**~*******~~***~~* ___
************************************************************************************************************************
NOTES- (1) TABLE VALUES WERE DEVELOPED_ TO ASSJST THE E.\JGINEER TO COMPARE

(AI ALTERNATE DEVELOPMENTS WITHIN THIS SITE LOCATION
(BI ALTERNATE LOCATIONS THIS SITE
(CI ALTERNATE SITES FOR SIMILAR DEVELOPMENTS

(2 ) TABLE VALU ES ARE_ NOT_1'1EANT__ lO-.BLUS E0 AS A_SUB.5 I lUT E__FOR F INA L_D£.5LGN. USE__HiE _LABL E-._FOfLT HE-. E..L\lAL_SELEc...LIDN, _
THEN MAKE AN INDEPENDENT ANALYSIS TO VERIFY SELECTION.

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

.~

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

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

-------------- -_._-----_._-- ----
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DETAILED DESIG~/CDST TABLE NO. 1
SPILLWAYS COST DATA

('

....

BUCKHORN MESA
TITLE-
TITLE-

SPOOK HILL SITE 4
-----------------'-E-<...Q~,c----'---J~6.-£'4'p4-,L.LI/....Il:l.W4at.A1_4----, _

I

************************************************************************************************************************
*LEVEL ** PRINCIPAL SPILLWAY SYSTEM ** CONC. EMER. SPIL. SYS. ** EXCAV. EMER. SPIL. SYS. *
* OF ** ** ** *----------- ----
* DEV. ** TYPE * SIZE-FT. * DISCH * COST ** TYPE * SIZE-FT. * DISCH * COST **WIDTH*CREST *DISCH * COST *
* AF ** * * CFS * $ ** * * CFS * $ ** FT. * MSL * CFS * :5 *

-----*************************************************************************************************~************~******~----
* ** * * ' *' ** * * * ** * ~ * *
* SO ** NO DESIGN POSSIBLE FOR THIS LEVEL OF DEVELOPMENT WITHIN GrVENCONSTRAINTS- ,- *
****************************************************~********************************~~****~***!**!~, *t*********_*_*_*_* _

NOTES- (1) THE CONCRETE SPILLWAY DISCHARGES OCCUR AT THE PEAK OF THE FREEBOARD STORM AND ARE THE BASIS FOR THE
RESPECTIVE COST ESTIMATES.

(2) THE EXCAVATED SPILLWAY DISCHARGE OCCURS DURING THE PEAK OF THE FREEBOARD STORM.
---------()}-fREco-NC. EMER. SPIL. CREST, ~tHE~E-fs- ON sTs1YE FI NED TO BE THE--CMER-.-S'P1C:-CRESTlSEETABLE NO-:--3T-=--

THEREFORE, THE EXCAV. EMER. SPIL. CREST IS SET EQUAL TO OR ABOVE THE EMER. SPIL. CREST, DEPENDING UPON THE
--WATVs-fs-:-rF--TRERE--fsr\IT:J-coNC-.-E1;;f~sPI L., THE EXCAV. EMER. SPIT.--(S-IYE-F-'I i~rE"DTD-B-ETHE---EMEff=--s'P-IL~------ ---------

(4) BOX INLET DIMENSIONS ARE GIVEN - THROAT WIDTH BY UPSTREAM PROJECTION
--('5)-FfoNn-Lrn~-DTM-ENSTONSAREG1VEN-=wTDTHB;{-t=iElGHT~-$TNGLE BARR-E--C-;-W=O-:-7C-::5'-'-*-'-H'-.-D-EJUBLtBA'RR'E'C';-W=1.S*,i-:-'--

(

" .. ' .... ..

-*
----_..,----,- ----------,- ----_.._------------------ - - ,--,--- .. ------------------ ,-----

(

---

--------
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DETAILED DESIGN/COST TABLE NO. 2
____________________~------------~S-'--P~IL!:-W-A-Y;?;l)lSCHA~R~G_=_E_=DA::.:'._:..:TA~ _

T IT LE- BU CKHO RN M~~~A~ ___,,__---------------
TITLE- SPOOK HILL SITE 4

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

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

.-' .... ~ .

•

'.,' " ,i-,

I
~.

~
,' . . ..... I,

~

~

•
{

I
,

(-

t
~
t

************************************************************************************************************************* LEVEL ** 0 I S C H A R G ESC F S * EXIT VEL.-FPS *
_______*__ OF ************************************************************************************~******~~*******************

* DEV. ** PRINCIPAL SPILLWAY SYSTEM ** CONC. EMER. SPIL. SYS. ** EXCAV. EMER. SPIL. SYS. *
__. *__~L._** ~C ~--'y_E_~C * XESC ~---.!LIj1'J__.!... tOD ** XE_S_~_!. __DH\oL__~__JPP_~_.__DHJL...!__1_0_D__'!__ .lSHY * F8H'(_...:..* _

************************************************************************************************************************
* ** * * * * ** * * ** * * * *____ •• , .___ _ 0 • 0_ ••• ~ _

* SO ** NO DESIGN POSSIBLE FOR THIS LEVEL OF DEVELOPMENT WITHIN GIVEN CONSTRAINTS. *
************************************************************************************************************************
NOTES- (ll RESPECTIVE DISCHARGES OCCUR WHEN WATER SURFACE IS.AT DESIGNATED COLUMN HEADING ELEVATIONS.

(2l DEFINITION OF COLUMN HEADINGS RC - RISER CREST
CESC - CONC_R._~I~_EMERGENCY SpILLWAY CREST
XESC EXCAVATED EMERGENCY SPILLWAY CREST

.__. Q.t:t~ - DESJGN HIGH WATE~ _
TOO TOP OF DAM
ESHY - EMERGENCY SPILLWAY HYDROGRAPH
FBHY FREEBOARD HYDROGRAPH

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

--- ._-- -- -- _ .. _---- .- -----.- -_ .._, -- ------- ..---- ----- -- ------

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

•
I
I

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

-------- --.- -- -- -------------------------- ..
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DETAILED DESIGN/COST TABLE NO.3
( '-/ ---:.K;..:cE:.....:Y--..:S:.....:I:.....:T--=E:.-...:D:.....:A:.....:T:.....:A _

TITLE- BUCKHORN MESA
TITLE- SPOOK HILL SITE 4

: .~', ', " ',; :-. ", ..... ~ .:.:~ ~'... ::,
STATE - ARIZONA REGION - BUCKHORN MESA SITE NAME - SITE 4

REMARKS-------
REMARK S
REMA.::-:.R.::-:.K~S,--- _

----------
**************************************************************************

REMARKS * BUCKHORN MESA WPP. *
------~R:::-E~M~A-:-:RK S· * SIT E 4 *

REMARKS * EXCAVATED EMERGENCY SPILLWAY ALT 3 *
------------ **************************************************************************

WATER-IMPOUNDING STRUCTURE DESIGN AND COST TABLE

--_._---

**

* * * * * *
ELEVATION BOTTOM C/L PROFILE - 1566.10 MSL

*
13.57 SQ.MI.

* * *SINGLE DEVELOPMENT ONLY
t"57~-1-NO-[rESTGN--POSSIBL~ FOR THIS LEVEL OF DEVELOPME'H WITHIN GIVEN CONSTRA[i~TS-=--SEEOESTGN-MESSAG-E(S)-j,--'---- ... ---
************************************************************************************************************************

DRAINAGE AREA -

************************************************************************************************************************
************************************************************************************************************************

ELEVATION *HGT * STORAGE * SURFACE * FILL* INSTALLATION COST * UNIT COST
MSL *DAM * AC-FT * AREA *( 1000* SlOOO-------*--S-PER·-UN-=-I-T-----

*FT * * AC. * YD.)* *
***************************************************************************************************~*-*-*-*-*--*-*-*-*-*-*-**********

NORM EMER DSGN TOP *MAX * BEN NORM TEMP TOTAL* NORM DSGN* VOL *CONST ENGR L/R PROJ TOTAL* PER PER PER
-------.POOL S-Pl1Y H~ OF *HGT * us E POOL FLOOD EMER * POOL HIGH* * . ADM *AC-FT ACRE AC-FT

CREST WATER DAM * * SPWY * WTR * * *TOfAL NORM BEN----
* * CREST* * * *STORE SURF STORE

************************************************************************************************************************

. 1:.':,:.. ',' I

I

'. " . '

************************************************************************************************************************
NOTES- (1) TABLE VALUES WERE DEVELOPED TO ASSIST THE ENGINEER TO COMPARE-

--------- (A) ALTERNATE DEVELOPMENTS WITHIN THIS SITE LOCATION'~----

(B) ALTERNATE LOC~TIOli? THIS SITE _
--------------:(c-:C:-:),--A--L=TC"::E=-=R:-:""NATE SIT ES FOR SI MIL AROE VEL 0PMEN TS

(2) TABLE VALUES ARE NOT MEANT TO BE USED AS A SUBSITUTE FOR FINAL DESIGN. USE THE TABLE FOR THE FI~AL~~~~!JONtL- __
THEN MAKE AN INDEPENDENT ANALYSIS TO VERIFY SELECTION.

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

- -- - ------ .__ . ---_._--
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SPOOK HILL SITE NO.4
BUCKHORN MESA W.P.P. STRUCTURE CLASS C 05-08-75

PAGE NO. 2

25

EMER. SPW. UNCONTROLLED AREA HYDROGRAPH.

------------------ --'-'R'-"U'-'-'N..",O'-'-F-!..F_=-----"'-'3. 3 8 1N• L-'iQ.l_. = 2450. AC"'-'.'<---!F_T'-----'."-- _

TIME + , 0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75
+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + +

+

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

1.31

181.53

363.76

3877.63

9259.07

6.19
---- -------------------

585.70

4226.48

10745.02

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

2.51 36.68

15.00

925.57

4598.75

11998.59

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

0.00

28.22

1438.75

5044.01

11588.89

49.87

8809.55

2122.18

-- --------------------- ---- --- --- --------------- ----
5564.86

0.00 0.00

85.97

2803.54

- -

6186.30

4857.75

0.00

142.10

1844.14

7004.01

3254.70

0.00

0.00

606.73

8010.53

3557.12

4.00 +

+
6.00 +

---+'------ - --------------------- --- ------------
8.00 + 228.46

+
10.00 +

+

0.00 +
+---------------

2.00 +

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

I,

I '

I
I
I

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

-------- ---- ---- --- - - -~

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

I
~

-----------------_. ---- ---- ----. "-- ------- --- -- -- -

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

I
I

~,

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

-------------------------- ------- -- ------_..._------ - -- -- - ---_._---- - -- - ----- --------
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Emer en cJj SffllV',/~ ~'(Q---",=t...<'-L+-,-l.!..-'n-=:§I- _
TITLE SPOOK HILL SITE NO.4
TITLE BUCKHORN MESA W.P.P. STRUCTURE CLASS C 05-08-75

PAGE NO. 1

:' . "," ..

.~

1

______~G~E'"_'_N~E=_'__R~A~L=___ __:..R~OUT E =--'O~.~_P'_'L~O,,_T'___'C"'___'O"'__'D"'___'E=_=_'O"_'."_______'V'_'E=_"L 0 CITY= O. 00 LENGTH==---_"'--'O.

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

________~SPW.SIZE 1ST 80= 150., E. LNGTH= o _~. _ ----------

________~J AGi;-=_CE_S.__~lE_V=~_~l.5_0_S TORAG_E-=-----2~3Ji~~_tSl_QLS_CH= O.

____ S.IAG~-=-~.f S E_LEV=1.579.0 L SLQMj;J:-=-__ .2-28 ,,!_5_1SI..-DJ-SC H...~. _._ ],26,.

----------

STAGE-CFS ELEV=1580.00 STORAGE= 408~~_LSJLJLl~CH=__~QQ~

STAGE-CFS E LEV = 1582.00 ST OR AGE= 856.3 LSl-DlSC",-,-H--,--=__8i2.8..• ------'---

_____________SlAI1J:=-C£S--ELE-V = 1583_. 0_0_5.:LORAG~129_• .5_1S_LD~SCJ:L:: 1 L9.6_.

______. S_TAG_E--=-C£S__ELE_V= 1584. OO._ST_ORAGE= 1402. 7_.lS_T_D_ISCH-==__19.Q!t. ----

______~S___'__T.!:!.AG_E:J:.£L-Ell.Y=1.5...8..5 0_0_S.lQRA GE :::-l.6_U. a 1 S.:L.D_LS.CH=-'---.L2.u.8L-2L-2....-------------------------

________-'"S'---'--TAGJ; - C£..S £JL'L=.l.28...5_•.2_0-s..LDB..AG~J 747 •..0_lS_LD I SCH= 2.9..9_0,....... _

_______~STAGE-CFS E LE V = 15 88 • 00 STOR AGE = 2J 79 .0 Ls.L.QlSJ:_H= L2.1.L3 ."------------------------

______-----"=-E=NO TAB.LE~ _ -----_._--- -----_.----

.-e
(
"-

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

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

\_.#
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(

3
._-- ._- -------- ------

PAGE NO.

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

VOLUME CHECK AT HP= 0.08. COMPUTED HP= 3.38 AT ELEV.1585.38 (STORAGE IS 1917.0 AC.FT.= 2.51 IN.)LIME=_6.00_IiOUR _L.R.l..LIC-ALVELOC-LLY_~a..~.9_CR.LT_LCAL-DEP_TH;=_2._09-- CRITICAL_SLORE= .1.82. _

T tME INEl.OW_tLVE_INElOW O.U.Tf.LOW_. STORAGE--ELEVALION_. . _0.25 0.00 0.00 0.00 238.40 1577.50______________________--"'0~._"'5_"'0'______~0 • 00 0_&0 0 •.0...0 23.8.....!t.O UlL..5'->l.J _0.75 0.00 0.00 O.OC 238.40 1577.50______________________~L'LQ.O 0 •.00 0.•.0.0 O_•.Oc 23.8_.~Q__L5..7J.•.5_01.25 2.51 1.25 2.36 238.40 1577.52______________________---Ll........5G... 3.6.6.8 .-L9.60 ._-3.4....82... 2.38.. ..42_--1.5.7.7.83 . _1.75 181.53 109.11 156.33 238.70 1579.01. -.2..•_0_0 6.0.6.•.73 39!t.• 13 l6.3_..2.J. .2.43..54. .l5.19 .• ~ 32.25 1844.14 1225.44 194.23 265.16 1579.16_____. 2...5..0 48.5~•.15 335_0.•_~ 28_6.• 2 4 329.•~ 153..9 .53, . _2.75 8809.55 6833~65 440.81 463.10 1580.24______________________----'3 ...QO ] ] 588.......B.9 lQl9.9.•22 60l.i3 -66.3 ...06 1581 •.13 .3.25 11998.59 11793.74 844,.22 891.78 1582.13 ~. 3-U1•..50 1 0.li.5. 02 1 ]3TL.aL 115.3....21 1 ] Q6.~_-l5..82...9C.L] _3.75 9259.07 10002.05 1650.52 1283.77 1583.66_______________________--=4...QO aO_La.. 53. 863..4....BO----L9-29.......4..C_ .42-4..6_1_.-15 8-4 •.0 8-_. _4.25 7004.01 7507.27 2353.95 1535.00 1584.48_______________________~...s0 6.186...30---65.95.•.16 .----2-6.41-.3-1----161.9.. 66-----1-58.4..80---4.75 5564.86 5875.58 2848.09 1684.34 1585.03______________________---.:J5c...•..uO'-UO__---.:J5..lCl04~ • 0 J 530.4..._43. 2 9..6.0...J3.6---1..1...3..3....93---l-585 ...1-6,----------- _5.25 4598.75 4821.38 3133.75 1770.58 1585.26______________________~ .5.0 422.6-._4_8 4412_.6.1__-3284 •.3 6.... ---129.5.-44-..---15 85 .. 33------------------5.75 3877.63 4052.06 3374.77 1810.37 1585.37 I 115£----------.--------.----=1 6.00 3551.-12 - 3"lLl.38 341-5.-12 18-1-7.-0-3 ]585.38. 1~~~~~&.2~\A- -.......---6.25 3254.70 3405.91 3414.03 1816.85 1585.38

I
-S-PO-O-K- HI-ll-SITE NO. 4

~
~BUCK HORN 1",E.S_L~_.~.Y_._S_IR U_C_IUg E_C l.A S_S_C_C3..::...o.8-=..I..5L- _l;{ ~'i
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•
o, TITLE

TITLE

HYDRO

SPOOK HILL SITE NO.4
BUCKHORN MESA W.P.P.

CURVE= 79. TC= 1.18

STRUCTURE CLASS C 05-1S-75

DURATION- 6.00 ES RAIN= 0.00 FB RAIN-13.00

PAGE NO.

AREA- 13.56

1

SPILLWAY CREST-lS82.0 CASE= O. PRINT OPTION=O. SIDE SLOPES= 1.000 EXIT CHANNEL SLOPE: 0.00

SPW.SIZE 1ST BO= ISO., E. LNGTH- 1.
. ''''." . '., : ...... : ..

GENERAL ROUTE=O. PLOT CODE-O. VELOCITY- 0.00 LENGTH= . O. ·C'-O.OOO CODE-O.

STAGE-CFS ELEV-1577.50 STORAGE= 238.4 1ST DISCH=

ELEV-1579.01 STORAGE: 238.5 1ST DISCH:

o.

156.

. . ... - ,",
0': .. _ ••..."--:', '. ::: .... ' '.

STAGE-CFS ELEV-1582.00 STORAGE- 856.3 1ST DISCH=

ELEV=p)8~~SO---STORAGE= 992.9 1ST DISCH=

808.

945.
-----_.- - -- '- .

"' .. ' '.
. ,-.'-'. S JAGFCFS--ELEV=l?8-~O-STGRA-GE - 182 I • 8 1 STDl SCH = 3237 •

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

STAGE-CFS E~=1588.00 STORAGE: 2779.0 1ST DISCH= 11702. -- - ---------

-,---=-------- ---_. -=-.:.-.-- ---- --- ------- ----·---SYAGE-C-F-S----ETi:v= 1590.00 STORAGE= 3604.0 1ST DISC H= 21810.
~

'-

;=-;-;::-;-;--.-~.--~----:~~;-;:::-;;:;----;-;~~;;---;-;;;-:;::--;:;;-;;-;:;-;;:-;-;---;;;-:;-:::;~--------------._------ .-----_.- .- ---------------
ELEV-1591.00 STORAGE- 4054.0 1ST DISCH- 27703.

---------------------------------------_._-----_. -- - ---- .__.- ------- ._---- ... -------

,......"-'-

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



--- ----- - ---- - ----------------- ------- -- ---- -- -- ___________2_~ _
--- -------- ---- --- _._---

SPOOK HILL SITE NO.4
-----------------------;B~U·CK HOR-M E~S-A-=-W-.:...::P:....:.-,;P-.--S-T-R-U-C-T-U-R-E-CLAS S C 05-15- 75

PA GE NO:....:.=--__...::2=-- _

._-- ------------ ----
RUNOFF =10.27 IN., VOL. = 7437. AC.FT.

.... }'.

TIME + 0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75
+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + +---- .._-- -- --- - _. ---- --- - ----- _.._-- -- -----_._---- --_._--- -----

+
0.00 +

+
2.00 +

- -
+

5245.06 9997.13 19607.26

;.-

919.81

9976.00-- -- . ------

1481.57

10957.66

2342.11

12033.40

3641.91

13343.74

5374.94

14917.32

7110.47

16842.93

8278.50

19426.9922716.23

9091.64
--- --------- ---

4.00 +
+

6.00 +_._-- - - - - ------
+

8.00 + --=::5...:.7...:.7-=-.:....:4-=8 -=3:...:5:....:9:..:.:..:0::..:0=--__...:2~17.:...:...0::::...:.9 ~1.::.2~5~._ :::..8~5 --:...7-=1c.::.-=1c.:::8=____---"3~7:.....:.~8::..:1~__~1'-::5:...:.~6~0~ ._'3~.3:::.,1"'-- _
+

10.00 + 0.00------- --------

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

,
'k

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

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

·-

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

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

• -------- -



___ I

--- ------

(

SPOOK HILL SITE NO.4
BUCKHORN MESA W.P.P. STRUCTURE CLASS C 05-15-75

PAGE NO. 3

.', .. ' ... , ..

./' ....;/ FREEBOARD ROUTING BOTTOM~DTH=-f50.0 ENTRANCE LENGTH= 1.0
--

TIME INFLOW AVE INFLOW OUTFLOW STORAGE ELEVATI ON
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 10.98 5.49 10.34 238.40 1577.59
1.00 94.59 52.78 90.27 238.45 1578.37
1.25 466.48 280.53 160.57 241.66 1579.02
1.50 1369.44 917.96 182.65 257.08 1579.11
1.75 2875.78 2122.61 239.20 296.57 1579.34

---350.58 ------ -- --- -
2.00 5245.06 4060.42 374.37 1579.79
2.25 9997.13 7621.09 486.04 523.18 1580.51
2.50 19607.26 14802.19 765.43 816.06 1581.82
2.75 30919.07 25263.17 1711 • 75 1312.41 1583.74
3.00 37657.92 34288.50 4019.24 1961.61 1585.77
3.25 37115.53 37386.72 9687.88 2592.42 1587.50
3.50 32114.86 34615.20 14787.70 3054.74 1588.64
3.75 26917.14 29516.00 18077.96 3325.04 1589.30
4.00 22716.23 24816.69 19715.54 3447.35 1589.60
4.25 19426.99 21071.61 20045.08 3471.96 1589.67 -<
4.50 6842.93 18134.96 19580.90 3437.29 1589.58

(

(

'-

- -
- J. '.

VOLUME CHECK AT- HP= 0.18. COMPUTED HP= 7.67 AT ELEV.1589.67 (STORAGE IS 3471.9 AC.FT.= 4.79 IN.)
TIME= 4.25 HOURS CRITICAL VELOCITY= 15.76 CRITICAL DEPTH= 7.72 CRITICAL SLOPE=__~1~.~1~7~. _

-----------------------------------,-------------------- ----- ---_._----

--- --_. ------- - -------- -- - -- - -- -- ----
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U. 6. ui=YAH I MEN I Uf-- A(.;HICULTURE

SOIL CONSERVATION SERVICE 30
(t GPO: 1972 --460-109

SHEET_/_ OF

Q b s v
I-----+-----i--,--.- ---.---i----,.--.---~----------+-----1

2/36. 30
207+2.5 End F;"FdwtUj

/0.33 0.0005/9 4-. /

'-1-,56 0.00(,10

B. q3 0.0005/9

loe-/- 70

/33 f-OO

/59+-50

1781-50

J89f 50

/951-00

B<2..(j/~
808.

808.

809.

/6/'1-.

J ~ / 4,

FJoodway
30

"30

30

30

30

7.97

7.97

3.09

0,00020

0.00020

0.00 to 10

2,2

2.2

7.2

9.0

3.8

6.5

/ /. 3

8.7

/0.0

/1.5

11.7

I
i

/.1 FlooJway' Sf4'b,l,fy c.hecked b!:J o.//owo.b/e-' I
ve/ocdJ ~rocedure. Sods In c.hannel bot/Orr) 1

were. used for, This: a"na/ tjS/S. :
I 'I

2. ~ome. rock 'r I P rCAp' may be re.9-'.A../,red to !
p roteci channel sIde sl0E!:'9 111 Q few Qre4.$ i
~f}5/shr;9 of weaker soils. - :
J' I

I I

3. WeIrs Wd-h' ro~k.r/f rap prt;te.cl-/()f1 will be;
used -tor sude- Inlefs /.IJllh low ·flow'G. i
, i

4-, :IZtnc.f'OrJ 'enullne! ~edJt)r7S wlJI be.. des/.Jned Ifor n:cuor Siele. d f'a InC{.ge5. I

5. Ch4nneJ Side slofes Clre 2:/ In 0.1/ SeCfIOI/5.
I



U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE 3/
<t GPO: 1972 -460.109

fJs~ulne. fhe. -tolltJIAJ,t?9 50// &e..es ';.
If Sf-Ct.. 102/30 .. 1-0 sf~ 'IS3ftJO

Bot/om $0115 a.r"'e. ctA)Ic.ft.e
Side ;)011.5 ~Y--e rnosf/'j c-ojlche t,(.JlfA
some SfI/} <j- ML rYJc;.}erlo.l.

The- cLs fnb u i-,ol1 ~.s e5fl/r74feJ. by fhe
.G-elDJlsf (00'1 Clarke) would.. ra/ige f'r-on'\.

ML S I ~ v.p 10 'abo L-tf 8/1 fV1~ «J ,+A q

o 75 5/?-e of 3 1-0 tf Il'1 c l,e s

~UMPU I A liON SHEET

SCS-ENG-523 Rev. 8-69

,
l,
I
t~,,
~
~. 2.

•It'
~
t
~

~
~

~

~
~.

r

r

I ow able 0--a, (.f, ue- ;:::0 fLe: : TLb = o. if D75

TL s ::.(0. Lf) (K)(075)

, .

'- /, Co.. I, che rYJo.-ter I aJ :

I Tis = (07 4) C3 . 0') - /. 2.



COMPUTA TlON SHEET
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U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE 32
Ct GPO: 1972 .....,460-109

-.---
/ Ls::: O. 4- K Dj 5

E'5 I L/I 5 AI-. 3 : Fo r t/e"" t.j o.,Y1 g '1: /t( r l11a;ko4./
4- 0 75 ,: 3,0 Inch.es ¢ ~ ::. "4- 0.5

ES J4} 5Af- 4 ; F 0 f ¢'I? ::. '-I-O~ 5 ct- :z:. 2.. 0

ILyTLb = 9,,72

~

• 0

I,,
...

I

2, Gran (Ie MoJ~"'1 a../ :
7Lb =0, 4-)(8. C!;L--~-_---,~,--,2. _

I• 7;5 =: K TLh
Es /4/ Sflf:3: F~r verJ OvQ;]U./4f~ metlena/
e:f.- 07S ::: 8,0 InCke:':J ¢R::' 4/

ES It/I ShlJ./.: For rI~=-tfJ Dc/- Z= 2.0

G/TLb ~ K= '0,72.

2,30,-/-TLs =(0. 72)(3.2) -
--------

, .
I
i,.

.,
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U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE 33
• GPO: 1972 ---460-109

b = 30 f-l-
2.= 2.0 .
S = 19;0/2550 ::: O. ()O 7Lf5
Q := go 8 c..-\.s ~o r Sf-C{. Ib2 +-50 10 Sf4. /7g fOO.
Q = 16/4 c.fs_ C;or Sfo../76fOO 10 Sfo. /89fOO.

I•
t,
ll>

t
~,

- :.; 3 0 --6 b 0'0 b
I .

.. ; ·.2 - boo 0 2:-
. \ o· 0 0 i 45 S'

. I.

i 0-0300 f7
808-0UUU ,Q

.,3-POOO
848-3073

:, 2 - 9 1 8 O'
8,08. - 4287

2 • 9 1 7 'ld
807-99919 Q
: '7·'7296 ,V

104-5324 .4'

30·0000.b'
2,·0000' 2:
0·0074 S
O"OjOO n

1 6 14 ¥ 000 0 ~.

5,)0000
2091"1803

:4 0 3656
1640~/+912

4 0 3260
'16l4~0984'

4·3~5Y. d
1 6.1 3. 13 9 999 Q.'

9"6528 V'
161·2035/1

I

~

..
J

~ = YfA) dSt. = ~ cASe = ~c .. lf)(2. 9/7)(,0/09)

= /.98L/--



-I
-
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U. ::>. UI:.J-'At( j MI=.N j Ur-' AGNICULTUR£

SOIL CONS£RVATION S£RVIC£ 34

From E.S. /4-0./ S hi. it: 5

o/c1 =- '3 oj2..917 = /0. 28 j Z- '= 2. 0

TE/7;c :: 0, 99

TE =(0,9«/, 98Lj) ~ /,96'-1 z 3 .. 20 OK

T #
From E.S. /'-10) Shf b

T;)T~= Q .. 76

7; =(0, 7£iJ(/. 1rJLf) -=- /,:;t-! B <. 2. 30'-1- oK

Fo r Q:: /6 JL/- c f s :

(}t :: 0.03 (, 3 56 = 0 .. 0109

~'-= ~2, iJ(Lf, 326)(.. 0109) -= 2 .. 9'-1

From: E.S. / I.fO.J 'Shl. .tt::s
~/d =- 30/'1, '326 : ~ :6.93 5 ~ c:: 2

Te/T:n :: 0.98

~ =(0. 98)(2. 9 '-f) :: 2 .. 88 ~ 3 .. 2. 0 OK.
I

F, s. = 3. 20/2, 88 :: J. II

rrorn ' E. S. /lfO
J

shl-. if 6

7;/J;p ~ 0,78

Ts =(O}~~.J.~ = 2. 29 Z 2.304 OK.
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U. S. LJI::.:PARIMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE 35
<6 GPO: 1972: -460-109

JOB .
200

SHEET~OF 20

.F? - ~ook Htl/ FlduJ.
I-

ci:: if, 33 f/,)

2: ~ 2)

Ch-ec/\ by f)/)owable Ve-/oc.iftj Procedure:

U5 e F'9 b.) - T}~ 2 5

U 5e Cu.rve 1f=. I 4-- D75 -= 8.0 //1 C he s

V= I?L D fps.·

0= ;,07 (for

r3 ::: 0 .. 7 2 ( for

A- =- /, 0

••
TAen: V/l ::: U3, 0) ( J. 0 7) ( O. 7 2)

01 ::- / (), O? t-F S > 9. (; 53 ~p.'S. QK.
J

Set gru-de. be/wee.n Sio.. '/62.+50 <f.- s,t-o... /g9foO
CAS f?r'of?o s eeL I

Esfo..b/'5h desJ9/) grad.es on rerncunder of
chCAnrle.' and c..hecR sfabJ!~ f:f.



l.UMI-'LJ 1 A IIUi'i SHEET
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U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE 36
~ GPO: 1972 -.460-109

SHEET~ OF 20

Oe..+e r Y7'u n e de 5/9n fo r secflt)n be/we'n
sfo.. /02i-50 ~ Sta.... /62+50,

s ~o... f /()I'\ / () 2 f- 50

S ttLl-lOn 162 +- 50
I

Ele.v = /5 6 8. 0

Elev= 1567.0

•. . s /. o~ooo O. 000/667

..
'.

·e
r

Q = 800 ('o (..T.S.

n = 0.030

J;y b:: '30 fJ-.
"3 (J ;. DO 0 o· b

2-0000 z:-
o· 0-0'001067<3

o·,,0300 n
'f3 0 8 • 0000 Q

5 8 0000
312 e 8102

9 -4.0 U 6
1 0.09 a.a 3;2 9 .

8 • 4 2 5, 0
81 8'1i 1 9 3

. 8 .. 3668"r , .

.8 0 Ij ~ 0'.3 5 9, .'
; ',' . :8 • 3 66 6 _J , ',.

:: 8 0 '7 ~ 9 9 9 9
~. . 8. 3666' d
:;:8:08'. 0'0 I] 0 ,ct

..~ . '. . 2 QI 0:6 6 4 ' V
'; ') 9 .1 • 0 0 0 l' • A
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U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE 37
<0 GPO: 1972 -460-109

FIe!w.
I

'1
6
_ SH£ET~ OF 20

It c-hanneJ ;Y1verf e)eu = /568.0

Then f{;u/wa.-Ier elevailon = /568.0 f 8. L/ -= /576. '-I

IissUl71e 9x 6 BDX Cu./verf prIncipal spIllway
QY'ld de/ermIne dJSChar3e curve..

- 1800

~

I

F y II; 8pe. Flow :
I

Q-= o.r 2gh
V / r Kc+1(b f-)(L

Ke.. t- kb ::. I. 0

a.
Kc =2<1rJ$3 n

n = O. 0;4-

r :: m(JJ~
~

-= 0.002.6/

- 29/.20 i

E/ev n' Q

/577.5 / ~ / 30Lf, tf/
/578,0 /" G '368,3'-1
/579. 2,0 4{;9.5lf
/5eo. 3,' 552,5/
/582. 5,(; 689. /
/564. 7,G .goZ, 7g
158 t. 9,G 902.25
/588. / /.6 q 9/. 79
/590. /3.6 /D7],f?9



"

~,.

c.;UMJ--U rA J IUN SHEET

SCS-ENG-523 Rev. 8-69

Tr y b = '-1-0 +f.
. ,

,\ 40-0000 b
2 "0000' Z.

-( ,) '0 ()J ~,t, 1667 S ,
o G'O 30 0 n

808i;OIJ,UO Q
", 6 ~ 00 () 0
557 .. 86,36

7,,5083

835"3212
7~3732

8 0 E \,j 2 1 91 '
7 ., 372.1 d

- ,"Q:,,8 0 ? 6 ') 9 9 9
, ':,'~? '" DIG 2 0 V

" 4 0 ~5 ~ 5 7 j ? ,A -.:

U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE 38
o GPO: 1972 -'6().109

•

t'
~

Thel1:;~,/wQ.l-er E/el/o.f,on - J575.1f

II-ssume ;q X6/ 80x CtA./v ("r"'t
!

Elev h Q
= 29/,2.(h

/577.5 2, /
1578. 2"o 469,54
/579. 3.6 552.5/
/580. Y,6 62.'-!-,55
/592. ~.6 74-8./0
/68t.!-. 8.6 853,96
I 586. /0. b 948.0;
/66e. /2.6 1037.75
J590. ) '-I. h 1/ 12,67

-



SCS-ENG-523 Rev. 8-69

U. S. UEPARTMENT OF AGRICUL.TURE

SOIL CONSERVATION SERVICE 39

..

Try: b -= 50 ff.
.

50-",nOGO b
:2"0000 z:

. 0." 0 0 (I 166'7 S
f) .:) (] 3 0 0 n·,

80 b • n 0:00 . 0
·6 ., fJO 0 0

6a ,- 5 i ::> '7
.6"6-339

8" '3 ./t 9 7 ,.

6 .. (. 0 '8 6
BOfJ"0079

~. . 6" 6 08 5·
807-;9999

6." 6 0 8 5 d
807 ~ '1999 Q

119340·V .'
:' 4 1 7 ~ '7 76 'i A

Th en: TO.//waler £/evo.flon = /568.0 r h.6/
= /574.61

E/ev h Q
=29/.2[h

1577. :5 2.9 L/Cf5.gcl
/57B,O 3.L/- 536.1'1
/57'1.0 4.t./ 6/0,62
.15~O.O 5.c.f 676.68
l!;gZ,O 7.¥ 792,1'1
ISg'!. D 9.'-1- 8 <12, fEb
/58?;.o /1. L/- qB~J, #")0..... e..
/sgg.o /3. '-I I O~5, 9G
/590,0 /5. LI 1/4-2, 75
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U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE L/-O

,e
.,.,

•. I

20

Use b = 30 ~.j..
LOLUer Invert fe.l~vafJ()nfo £/ /566 i'A-I prlne/pa)
~ F,llvv~y 0 JA., lef.

T(1C'reccse 510f e 1-0 s -::: 0 .. OCJ020

') rJ .. 0 0 0 0 0 0 b'
~ aooooo;c.
,),>0002005
U ·.0 3 0 0 0 0 n'

. i.f 0 >3 .; 0 0 O' 0 0 (l Q
D"GOOOOO

·01~."?05672

'7'~ 9:1 ~ 8 1 ~

8 lJ J • 0 0 5 6 7 5
7 ~ 972772 d

89.7 '9999_98 Q ,
2 ~ 205 7 6 1 ·v .. ,

:·3 G (i ~ 3 1 3 3 ? 1 A .'

Tf)en -r;./woif'r Elevo..flOf1 - /566 f-g.O.:: 15 7L/- .. 0

£/e.v. ' h Q /11=29/,2
/577,5 3,5 !Jtft;. 78
/576,0 '+,0 B82,l/o
/5 7'1,0 5.0 6 5/. IJ/
1580,0 610 7/'3,2.'1
/582,0 8.0 823,63
/584,0 /0,0 q 20, is
/586,0 12.0 /00 B, 7t1
J5 gg, 0 1'1,0 logr.57
J 5CJO,o 16,0 1/ 64, go
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U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE 4/
6' GPO: 1972 -4600109

,e"

•I
I
"

De/ermine deslqn for sec"tlOn bell..()ef';1 s fcc /88 rOO
1v Sf~ 20 7 f 2. 5 t

£/ev @. S+~/88100 -= /Et-!·g.O

Elev €2. 'St-o.. 207f 25 = 1547.0

S ;: O. 0005 /Cf
I

Sfctr,on' jgBfoO fo SICA /95fCJO

Q= J6/4c-fs

3 0 • 0 0 U 0 0 0 ',b
2-000000 z:.
0'- 0005 " 9 5

. ~.

0-030000 n
1;614-000000Q

i 0 - 0000'00 '
,20 0 5 - 6 3 4 9 S 2

'. 8-990515
':' .1 6 3 4 • 6 4 5 3 4 8,

, 8 - 9 3'1 0 4' 9 ;' .', I.
I "

;'1 6 1,4 • .0 6 1,3 1 6 :":
, .' 8 e 930854:d ;
, 1 6 1.3· ,9 9 9 9' 9 'Q

"3 - 7'7591'6: V :1'
" I,4 2 7 • 4 4,5 -9 3 4 A



'-vM~u I I~ 'lUI"; ::>1-1t:.t:. r
SCS-£NG-523 Rev. 8-69

Sfa.l-lon ;q 5 ';-00

Q = :2/ 36 c f.s.

30·oooooo·b
2 • 0900.°,0: Z: I

·0·000519·S
, 0 0 030000 n
2 13 6 ~ .0 0 0 0 0 0 .9

"10·'000000. .'

2 °°5 .' 6 3 4 9, 5 2" .
10-336030

2 1 3 8 • ·3 4 '3 3' 5 2 ' ~ .'
'10·330194'

2136'~0003B4":' ... ' . _od
, _1 0 • 33 0 1 9'3. .

!2 135 ~ 9 99"9 9~:Q :,
•4 "08 1-54'2 .V:'

523~3315e4A,'

U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE 42.

. Wpp



COMPUTATION SHEET

SCS-ENG-523 Rev. 8-69

U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE 4:.3

)

'6 GPO: 1972 -460-109

,
•

U5~n9 0../10 LA..) a. bIe ve-Ioc/I'j proce&ure.

Fro:/'?1 F'3 6-1 ..I
TR~25

:

For D75 =3 .. 0 i-. ClArllC tr./

:e

v= 7 .. 5 !tps- :

8.:: O. 7 2 (fo r Z:: .z)
D.:: f, 205 (-r6t d ~ 8-\4L)

5 100 ~

o.j/owable ve.loclfy proced.ure

£='0 6-/) TR-2'5

Fo ( 07.5 =8.0 'f- Curve #;. I

V:: /"6. 0 t-ps

8-=-0.72

0 75: 51 ~e =- 8.0 Inche5
I ,

i.

Us~n9
I

From
I

!

\e
,. ,

0::./,205

VA =0 3.0)(0.72) (,.205) =//. 2- 8 J;p.s.
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U. S. LJ£PARI·, EN) OF AGHfCULTURE

SOIL CONSERVATION SERVICE 4-4
6 GPO: 1972 --461>109

FR,'S.

Sf 5fOO fo Sfa.

. t

s

0 75 - B.o Inches

Use A'//ou)able V~/{)c11:J Procedt-tre..
I !
f= r.o rn FI9 <6 - / .J T R - 25

V-=. /3 .. 0 fp~.

B::: O. 72

0-=-0 .. 93

Vfi ::- Q3.0)(.. 72)(.93):: 8 .. 70 fp.s.
I

f 50 1-0 5fo..f,on /89 f 00 :

I
I

l!7S = 8, 0 Inches
I

from F'3. 6-1 J Tf<. - 25
I

V=-/3, 0:
, I

[3=- 0, 72
!

.1

,
I •

I

'90fOO fo ~ia.,fJoni 5 -1-00 ~
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SCS-ENG-523 Rev. 8-69

U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE I.f5
0' GPO: 1972 --460-109

FRs,

0 75 - 8.0 ,nches

From FI9 6- / J TR-25

V::. /3.0 fps

13 - 0.72

0=-/.25 (for cd - fO, 33ft.)
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DETAILED DESIGN/COST TABLE NO.1

SPILLWAYS COST DATA

__l3_

r·

>.

. ,",,/

.-: .. :::::"" ..: "

......:.::

\"

TITLE- BUCKHORN MESA
--------------------:;:T=I-:;:T:-;-L--;::E:----;:OSP00 K HI LL SITE 4
_____________________---"C~OL..Lr1c..re.,fe Sp-JL~I-I--------------------- _

************************************************************************************************************************
-----~*~L=E~VEL ** PRINCIPAL SPILLWAY SYSTEM ** CONC. EMER. SPIL. SYS. ** EXCAV. EMER~S~fL:-sYS. * --

* OF ** ** ** *
* DEV. ** TYPE * SIZE-FT. * DISCH * COST ** TYPE * SIZE-FT. * DISCH * COST **WIDTH*CREST *DISCH * COST *
* AF ** * * CFS * $ ** * * CFS * $ ** FT. * MSL * CFS * $ *

----------*********-**~. *** ************** ** ** ****~:* ** ****** ** *******-****** ** **** *********** ******** **** *****-** *-****-**** *** **** *****-*
* ** * ** ** *' * * ** * * * *
*-SO--**--Ht-NOLITH * 8.3 X 5.6 * 1221.* 43822.** DROP-=-STR- * 240. * 18608.* 195-489:'*~N-tJN-E*--- * * *
************************************************************************************************************************--------------------------------------------------- ._-----

NOTES- (1) THE CONCRETE SPILLWAY DISCHARGES OCCUR AT THE PEAK OF THE FREEBOARD STORM AND ARE THE BASIS FOR THE
RESPECTIVE COST ESTIMATES. .~~~-~-~=----------

(2) THE EXCAVATED SPILLWAY DISCHARGE OCCURS DURING THE PEAK OF THE FREEBOARD STORM.
-----------r'3T-lllEl:-ONC:E'ME-R--:-S-PIL. CREST, IF THERE IS ONE, IS DEFINED TO BE THE EMER. splT:-TRE'STlsEETABLE Nci~-r:-

THEREFORE, THE EXCAV. EMER. SPIL. CREST IS SET EQUAL TO OR ABOVE THE EMER. SPIL. CREST, DEPENOING UPON THE
·----------A'NALYS-I-S--:-rF-rHER'E IS NO CoNC. EMER. SPIL., THE EXCAV. EMER. SPIL. IS DEFINED TO BnHE~E~SPIL.-----_·

(4) BOX INLET DIMENSIONS ARE GIVEN - THROAT WIDTH BY UPSTREAM PROJECTION
-----..(S-r-MOl'.foClTH DH1EN5IONS ARE~VEN - WIDTH BY HEIGHT-.-SINGLE BARREL, W:---::;0-.=7=S*-;-H:-7'.---;DOU'E3LEBARREI, W=1.5*;.

------ -------------------------------'---------------------- ------------- -- ---

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

(

-,

..
t

c

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

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

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

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

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

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

----------

... ~.

~-



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

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

/4. . . -.-!'---..L _

....' ~~'.'" .. ' ',' ~.~:,,:,, ::~..:. ".
,- ,-', '...', :,'.';'. . .

.....
".

DETAILED DESIGN/COST TABLE NO. 2__________________-- .S.E..tL!- ~AY_S_[LCSCJi~lULLDAJ_~, ____________________...!...T~I_'__"TL_~B_UCKHORN ME_SU:A~

_TITLE- SPOOK HILL SITE 4

***********~************************************************************************************************************* LEVEL ** DIS C H A R G ESC F S * EXIT VEL.-FPS ** OF ***********************************************************************************************~***************** DEV. ** PRINCIPAL SPILLWAY SYSTEM** CONC. EMER. SPIL. SYS. ** EXCAV. EMER. SPIL. SYS. ** AF ** RC * CESC * XESC * DH_W * TO.O ** X~S_C * D1::!..W_.!.-_T_O_D~* DIi~__LOj)_*.-E..Sl::lY__*__E.8.HY_-:!*,,---__************************************************************************************************************************* ** * * * * ** * * ** * * * ** SO ** * 899. * * 1033. * 1221. ** * 4334. * 18608. ** NONE * * * *************************************************************************************************************************NOTES- (1) RESPECTIVE DISCHARGES OCCUR WHEN WATER
(2) DEFINITION OF COLUMN HEADINGS

., .. :..:......~ >'. :.: .. ::'..:"':. ~

..
- .

.:. '",

(

(

SURFACE I S AT DESIGNATED COLUMN HEAD! NG-E.LE.-V~llDliS_ •. _RC - RISER CREST______________________________~CE.S-C--=-CJ)NCRET E_E ME RGENC Y SPI LLWA Y CR~SL!TL.._.. . _XESC - EXCAVATED EMERGENCY SPILLWAY CREST_______________________. . --'DHW DESIGN HIGH WATE.-!CR'---- _TOO - TOP OF DAM
ESHY EME~GENCY SPILLWAY HYDROGRAPH
FBHY - FREEBOARD HYDROGRAPH

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

,
'- -

:. ,: .~. l :. :.,. . "•..,' : - ,.,'

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

------------------
---'. - _._-

-- -------

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

-------------------------
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DETAILED DESIGN/COST TABLE NO.3
KEY SITE DATA

" : : '. :.. : .....
/
/

/

STATE - ARIZONA

TITLE- BUCKHORN MESA
TITLE- SPOOK HILL SITE 4

REGION - BUCKHORN MESA SITE NAME - SITE 4

r

r
I •

**************************************************************************
REMARKS * BUCKHORN MESA WPP *
REMARKS * SITE 4 *
REMARKS * CONCRETE EMERGENCY SPILLWAY ALT 2 *

----------------~~~~~-*~*~*~*~*~*~*~*~*7*~*~*~*~*~*~*~*~*~*~*~*~*****************************************************

REMARKS
REMARKS
_~I1A RK_~ _

WATER-IMPOUNDING STRUCTURE DESIGN AND COST TABLE

.....:... ;::...

(

i.

***********~************************************************************************************************************
************************************************************************************************************************

ELEVATION *HGT * STORAGE * SURFACE * FILL* INSTALLATION COST * UNIT COST
-------------....MSL *OAM * AC-FT * AREA *< 100"0* $-1066- * $ PER UNIT

*FT * * AC. * YD.)* *
***********~************************************************************************************************************

NORM EMER DSGN TOP *MAX * BEN NORM TEMP TOTAL* NORM DSGN* VOL *CONST ENGR L/R PROJ TOTAL* PER PE~R~~P~E~R~ __
---------------;POOL SPWY HI(;~--OF *HGT * USE POOL FLOOD EMER * POOL HIGH* * ADM *AC-FT ACRE AC-FT

CREST WATER DAM * * SPWY * WTR * * _ ~~OL~l:-~9R_M_B_EN _
* * CREST* * * *STJRE SURF STORE

************************************************************************************************************************

,
: .~

**

* * * * * *
ELEVATION BOTTOM C/L PROFILE - 1566.10 MSL

*
13.57 SQ.MI.ORAl NAGE AREA -

* * *SINGLE DEVELOPMENT ONLY
1574.1 1578-;I-1-5-8T:-5---r58~-8~21~-0 217 525- --742 -- *--8-525-0- *--103:i-C051 105 473 15-8- - 1787 *24J 6 20999

***********~************************************************************************************************************
---------*-*-*-*-*-*-*-*-*--***************************************************************************************************************

NOTES- II) TABLE VALUES WERE DEVELOPED TO ASSIST THE ENGINEE~ TO COMPARE-
- ----------------- ----------IA) ALTERNATE OEVE-LOPMENTS WITHI'J THIS- SITE LOCATICfN- ------

lB) ALTERNATE LOCATIONS THIS SITE
-----------TC )-AL lERNA-rES ITES FOR--sfM-fL-AR~-DEVELOPME~TS - -------- -- -..---

(2) TABLE VALUES ARE NOT MEANT TO BE USED AS A SUBSITUTE FOR FINA~ QE.§J~H!.-US_~ :!J;~-.l~_~.L_~£Q~..!tLE FINAL SJ:L.EC..JJP.B_, _
THEN-MAKEt:N--INDEPENDHJT ANALYSIS TO VERIFY SELECTION •

.. ~ .. :. : :.:;
.... ....

._--------------- - ------------- -----
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SPOOK HILL SITE NO.4
BUCKHU~N ~ESA ~.P.P. STRUCTUi{E CLASS C C5-08-75

PAGE NO. 3

EMER.SPW. RUUTING BJTTJM wIDTH= 150.0 tNTRANCE LENGTH= J.)

t. - _ I

i

I
"

'.)

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

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

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

TI~E INFLUW f\VE INFLOW JUTFLD~ STORAGE ELEVATION
0.25 0.00 0.00 0.00 238.40 1577.50
0.50 0.00 0.00 0.00 238.40 1577.5)
0.75 0.00 0.00 O.OC 238.40 1577.50
1.00 0.00 0.00 O.OC 238.40 1577.50
1.25 2.51 1.25 2.36 238.40 1577.52

_____ 1. 50 36.68 19.60 34.82 238.42 1577.83
1.75 181.53 109.11 156.33 238.70 1579.01

_._---- - _____2 .. 00. 606.73 394.13 163.27 243.54 157~.J3

2.25 1844.14 1225.44 194.23 265.16 1579.16
2.50 4857.75 3350.94 286.24 329.43 1579.53
2~75 8809.55 6833.65 440.81 463.10 1580.24
3.00 11588.89 10199.22 601.13 663.06 1581.13
3.25 11998.59 11 793.74 844.22 891.78 1582.13

___ _ .._. _______3... 5.0 __ .10745.02 11371.81 1153.27 1106.09 1582.91
3.75 9259.07 10002.05 1650.52 1283.77 1583.66

_ 4.00 8010.53 8634.80 1979.4C 1424.67 1584.08
4.25 7004.01 7507.27 2353.95 1535.00 1584.48
4.50 6186.30 6595.16 2641.31 1619.66 1584.80
4.75 5564.86 5875.58 2848.09 1684.34 1585.03
5.00 5044.01 5304.43 2960.86 1733.93 1585.16
5.25 4598.75 4821.38 3133.75 1770.58 1585.26
5.50 4226.48 4412.61 3284.36 1795.44 1585.33

.7:' 3877.63 40 2.06 3374.77 1810.37 1585.37
00 3557.12 7 3415.12 7.03 c:<:

6.25 3254.70 3405.91 3414.03 1816.85 1585.38

'- ._- ... ---. '--

"".
: ~

Q.. To

C
;,
~ J

I
.,'.

~. j
!t .:"~

- ,.
L i

~

_J

:i. .a
"

J
"(

" ,,",

VOLUME CHECK AT HP= O.OH. COMPUTED HP= 3.38 AT ELEV.1585.38 (STORAGE IS 1917.0 AC.FT.= 2.51 IN.)
TIME= 6.00 hOURS CRITICAL VELOCIfV= 8.19 CRITICAL DEPTH= 2.09 CR1TICAL SLOPE= 1.82.



SPOOK HILL SITE ~O. 4
BUCKHO~N MESA W.P.P. STRUCTURE CLASS C 05-08-7~

EMER. SPW. UNCONTROLLED AREA HYDROGRAPH.

PAGE NO. 2

·)

~'\. ,
t·

o

o

o

RUNOFF = 3.38 I;\j • , VOL. = 2450. AC. FT.

TIME + 0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75

+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + +

+
0.00 + 0.00 0.00 0.00 0.00 0.00 2.51 36.68 181.53

+
2.00 + 606.73 1844.14 4857.75 8809.55 11588.89 11998.59 10745.02 9259.07

+ .-

4.00 + 8010.53 7004.01 6186.30 5564.86 5044.01 4598.75 4226.48 3877.63

+
6.00 + 35~7.12 3254.70 2803.54 2122.18 1438.75 925.57 585.70 363.76

+
8.CO + 228.46 142.10 85.97 49.87 28.22 15.00 6.19 1.31

+ ._- - ..--_. - -- _. . -~---.- _..__ .__ .- .. - ~-_._---_._--------_..~ - ------ ._--

10.CO + 0.00

._----_._._._--- ..__.- ._~_._--_.--- _. __ . ~.-.- -_.------ ~. __ .- - - --_._.~- - -- . --

---' ----_._-- -- -- -_ .._. _.---_.- .- -
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TIT U: SPOUK HILL SIT E NU.4

PAGe NO. 1
TITLE lIUCKHORN MtSA w.P.P. STKUCTURE CLAS~ C OS-15-/5
HYOHO CURVE:: 79. TC:: 1.18 aURATION:: 6.00 ES RA IN:: 0.00 FB ~AI\I::13.00 ARE A= 13. 56- SPILLWAY CREST=1582.0 CASE= o. PRINT OPTIlJN=O. SlUE: SLOPES:: 1.COO EXIT CHANNE:L SLOPE = 0.00. -GtNE:RAL ~OUTE=O. PLOT CODE=lJ. VELOCITY:: 0.00 LENGTH= O. ·C'=O.OOO COut =0.SP\li.SIZE LST BO= IS o. , E. LNGTH= 1.

~. STAGE-CFS ELEV=1577.50 STORAGE= 238.4 1ST DISC H= o.
STAGE-CFS ELEV=1579.01 STORAGE= 238.5 1ST DISCH= 156.

'\

STAGE-CFS ELEV=1580.00 STORAGE= 408.9 1ST DISCH:: 400.
') STAGE-CFS ELEV=1581.00 STORAGE= 632.6 1ST DISC H= 568.-.- -- STAC-E--CFS ELEV=1582.00

- -- *.- . ~ -- - -. _. ---- -.- ._- - - - -- ---
._------

STORAGE= 856.3 1ST DISCH= 808.'1
STAGE-CFS E:LEV=1582.S0 STOKAGE= 'N2.9 lST DISCH= 945.

....J STAGE-CFS ELEV=1583.00 STORAGE= 1129.5 1ST 01 SC H= 1196 •
STt\GE-CFS ELEV=1583.50 STORAGE= 1223.0 1ST DISCH= 1520.
STAGE-CFS ELEV=1584.00 STORAGE= 1402.7 1ST DISCH= 1904.

-- STAGE-CFS ELEV=158S.00 STORAGE= 1673.0 IS T 01 SC H= 2822.
-. ---STAGE-CFS ELEV=1585.40 STORAGE= 1821.8 1ST 01 SCH= 3237.~)

STAGE-CFS ELE V= 15 86.00 STORAGE= 204S.1 1ST aISCH= 44e4.
STAGE-CFS ELEV=1587.00 STORAGE= 2404.0 1ST 01 SCH= 7650.
$TAGE-CFS ELEV=lS8B.OO STOKAGE= 2779.0 1ST UI SCH= 11 702.~~

.."

STACE-':FS lLEV=1589.00 STOHAGE= 3204.0 1S r OISlH= 16455.-. ST AGE-U S ELEV=IS90.CO STORACE= 3604.0 15 T a I S: H= 21810.
~.

. ,.. - _. --- . --S-TAGE-CFS ELEV=lS91.00 STORAGE= 4054.0 1ST a I SCH::;-- 27703 •• - _..---ENIT-TABLE ---- --- -. -~--_. ----_.. _. -. _._-----,....~-- .. - ~~ ---- -- . - - --- --



SPOOK HILL SIrt NO.4
BUCKHURN MESA W.P.P. STKUCTURE CLAS~ C 05-1~-7~

FREEBUARD UNCU~TROLLEu AREA HYOROGRAPrl.

PAGE NO. 2

,
1
f

I
j
i
j
!
I
J .J

)i_
f '

J

RUNOFF =10.27 [ N. , VOL. = 7437. AC.FT.

TI~E + 0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75
+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + +

+
0.00 + 0.00 0.00 0.00 10.98 94.59 466.48 1369.44 2875.78

+
2.00 + 5245.06 9997.13 19607.26 30919.07 37657.92 37115.53 32114.86 26917.14

+
4.00 + 22716.23 19426.99 16842.93 14917.32 13343.74 12033.40 10957.66 9976.00

+
6.CO + 9091.64 8278.~O 7110.47 5374.94 3641.91 2342.11 1481.57 919.81

+
8.00 + 577.48 359.00 217.09 125.85 71.18 37.81 15.60 3.3J.__--_.._- - - . --- -- ----- - .__ .- • - - .0 ..

+
10.00 + 0.00

---_.._-------------_.- .- -'---' -. _._-----_._---------_. - . - .. - - .._- - ---_.



SPOOK HILL SITE ~O.4

BUCKHO~~ M~SA W.P.P. ST~UCTURE CLASS C

'..~
.",'-;- .

'.'-. ,

" y

")
FREEBUAKO RUUTING BuTTOM WIOTH= 150.0

O~-1~-75

ENrRA~CE LENGTH= 1.0

PAGE: NU. 3

o

TI/'It
0.25
0.50
0.75
1.00
1.25
1.50
1.75.__._ .. -_._- .._- ..
2.00
2.25
2.50
2.7S
3~00

3.25...__._._---------------_.
3.50
3.75
4.00
4.25
4.50

INFLOW AV E INFLOW (JUT HOIol STORJ\Gt t LE VATI tj(\;

0.00 0.00 0.00 238.40 1577.50
0.00 0.00 0.00 238.40 1577.50

10.98 5.49 10.34 238.40 1577.')9
94.59 52.78 . 90.27 238.45 1578.37

466.48 280.53 160.57 241. 66 1579.02
1369.44 917.96 182.65 257.08 1579.11
2875.78 2122.61 239.20 296.51 1579.34
5245.06 4060.42 350.58 374.37 1579.79
9997.13 7621.09 486.04 523.18 1580.51

19607.26 14802.19 765.43 816.06 1581.82
30919.07 25263.17 1711. 75 1312.41 1583.74
37657.92 34288.50 4019.24 1961.61 1585.77
37115.53 37386.72 9687.88 2592.42 1587.50
32114.86 34615.20 14787.10 3054.74 1588.64
26917.14 29516.00 18077.96 3325.04 1589.30
22716.23 24816.69 19715.54 3447.35 151:l9.60
19426.99 21071.61 20CJ4'J.08 3471.96 1589.67 -<:
6842.93 18134.96 19580.90 3437.29 1589.58

l1SE

" '

e

•

VOLUME CHECK AT HP= 0.18. COMPUTED HP= 7.67 AT ELEV.15B9.67 (STORAGE IS 3~71.9 AC.FT.= 4.79 IN.)
TIME= 4.25 HOURS CRITICAL VELOCIIY= 15.76 CRITICAL DEPTH= 7.72 CRITICAL SLOPE= 1.17.
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t.
!
j"

1

O. 'C'=O.OOO CUDE=O.
~OUTE=O. PLOT CODE=O. VELUCITY= 0.00 LENGTH=

CURYt= 79. Te= 1.Le DUKATIUN= 6.00 ES RAI~= 5.66 FB RAI~=13.00 AREA= 13.56

SPLUK HILL SITE ~O. 4
BUCKHORN MESA W.P.P. STRUCTURE CLASS C 05-08-75

PAGE NO.

GEI\iERAL

SPIllWAY CREST=1582.0 CASE= o. PRINT OPTION=O. SlOE SLOPES= 1.000 EXIT CH~NNEL SLOPE = 0.00
HyuRC

TIfLE
TIT U:

•.- -

S?W.SIlE 1ST BO= 150., E. LNGTH= o.

ELEV=1583.JJ STORAGE= 1129.5 1ST DISCH~ 1196.

o.

808.

945.

568.

156.

400.

1ST DIS CH= 28591.
~ - '""\ 1 ,..... ....

ELEV=lS QO •OJ STORAGE= 3604.0 1ST DISCH= 22616.

ELEV=1589.00 STORAGE= 3204.0 1ST DISCH= 17170.

ElEV=1588.00 STORAGE= 2779.0 1ST DISCH= 12313.

ELEV=1587.DJ STORAGE= 2404.0 1ST DISCH= 8135.

ELEV=1585.20 STORAGE= 1747.0 1ST DISCH= 2990.

ELEV=1586.00 STO~AGE= 2045.1 1ST DISCH= 4195.

ELEV=1585.JJ STORAGE= 1673.0 1ST DISCH= 2822.

ELEV=1584.00 STORAGE= 1402.7 1ST DISCH= 1904.

ELEV=1583.50 STORAGE= 1223.0 1ST DISCH= 1520.

ELEV=1582.50 STORAGE= 992.9 1ST DISCH=

ElEV=1582.00 STORAGE= 856.3 1ST DISCH=

ELEV=1581.JJ STORAGE= 632.6 1ST DISCH=

ElEV=1580.00 STORAGE= 408.9 1ST DISCH=

ElEY=1579.01 STORAGE= 238.5 1ST DISCH=

ELEV=1577.50 STOKAGE: 238.4 1ST DISCH=

STAGE-CFS

STAGl-U·S

STAGE-CFS

STAGE-CFS

STAGE-CFS

STAGE-CFS

STAGE-CFS

STAGE-CFS

STAGE-CFS

STAGE-CFS

STAGE-CFS

STAGE-CFS

STAGE-CFS

STAGE-CFS

STAGE-CFS

ST AGE-CF S

------

o

CJ

o
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1 UNITED STATES DEPARTMENT OF AGRICULTURE

l SOIL CONSERVATION SERVICE Room 6029 Federal Bldg., Phoeni~ AZ 85025

SUBJECT:

TO:

ENG - Design PL566 Buckhorn-Mesa WPP
Arizona - Spook Hill FRS

Ralph M. Arrington
State Conservation Engineer

DATE: Februar) 11,
1976

I
'.;)
I ~:,e .,

"

In response to a request from Mr. Herb Donald, Chief Engineer and
General Manager of the Flood Control District of Maricopa County,
in his letter to Mr. Rockenbaugh dated January 8, 1976 (attached)
the relocation of the ramps at McKellips and McDowell Roads has peen stu
died. The study shows that a total cost increase of '$110,276.00 will
result from the relocations.

The relocation was introduced in a meeting with the Flood Control
District, Bureau of Reclamation and SCS on January 7, 1976. A copy
of the memo to Ralph Arrington from Paul Monville dated January 9, 1976
describing the meeting is attached. ..Aaopted for study was the al ter
native described by the Bureau of Reclamation which would move the
ramp into the reservoir area and reduce the height of fill over the
Salt-Gila Aqueduct. Details of this alternative are included in the
attached copy of the letter to Mr. Rockenbaugh from Mr. Pugh, Projects
Manager, Bureau of Reclamation, Arizona Projects Office, dated January
13, 1976. The Bureau's details were modified to permit passage of the
freeboard hydrograph without increasing the backwater. Extensive
hydraulic calculations were not made at this time. Instead, the area
between the top of the dam and the CIL of the roadway was maintained in
the revision. In order to maintain equality, excavation in the reser
voir area was necessary.

Attached is the following information:

1. Cost comparison

2. Cost estimate McKellips Road Ramp original alinement CIL dam,
Sta. 193+00 to Station 223+00.

3. Cost estimate McKellips Road Ramp, new alinement CIL Dam, Sta.
193+00 to Sta. 223+00.

4. Profile McKellips Road Ramp.

5. Plan McKellips Road Ramp.

6. Cost estimate McDowell Road Ramp, original alinement CIL dam,
Sta. 260+00 to Sta. 280+00.
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Ralph M. Arrington - February 11, 1976

- 2 -

7. Cost estimate McDowell Roaa Ramp, new alinement, C/L dam, Sta. 260+00
to Sta. 280+00.

8. Profile McDowell Road Ramp •.

9. Plan McDowell Road Ramp.

£ ?£~z2:?
Paul J. onville
Design Engineer

Attachments

;.
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.~JOD CONTRO.L DlSIR1CT of !l1aricopa Counfy
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3325 W~st Durango Street • Phoenix, Arizona 85009 • Telephone (602) 262-3630/262-3639

January 8, .'1976

-.
"

. /

United states Department!of A~riculture

Soil Conser~ation Servici
Room p029, Federal Building
Phoenix, Arizona 85025" .. :

", ,-

j '.
\

:. '..

; , , ,

ATTENTION: Mr. Thomas G. Rockenbau8h,
State Conservationist ,-

'RE: McDovlell Road and McKellips Road Ramps -: Spoqk Hill Retarding
Structui'e:' . ........ ,

'. t •, "

• i

,. 'Dear Mr. Rockenbaugh:
. .. f ~ .

'.. • ,"-;:. • .' •••• .' •• ' • ."1'

:~~~;~s per our discussion with members of 'your staff at your office 6ri,
:~ "January.7, 1976, we are herewith requesting that a study be made to
, ::'.' consider relocation and redesign of the road"my ramps crossing the

," Spook Hill Retarding structure at McKellips Road and McDm'lell Road.'
" ~ It is intended to relocqte the ramps east of the present ,location "

.. c'onsequently reducing the height' of the ramps and the roadway crossing
the Central Arizona'Proj~ct aqueduc~ a~' existing grade •

...
vle feel the aforesaid can be accomplished and Hill minimize a traffic
hazard at the intersection of' Bush Higlmay and McDovlell Road. In
addition there,vlll beasubstantial savings in, construction costs for \
bridge structures over the C.A.P.· aqueduct and ramp constru~tion•.,:'. c.'.

."

. .:
.\

•• I •

"

;:.. .. ,
Should you require additional information please contact Sid Brase of

,,'. '

my staff. \

, ;

Mr. C. A. Pugh, Projects Manager
Bureau pf Reclamation.

Sincerely;' ;

;JJ;sItJ&~/rP;
Herbert P. Donald, P. E. I

Chief Engineer and General

HPD/SHB/det

Manager
I !

""'2

.~1\

" '. :~:.

.\' .. . ...
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United~States Department of the Interior ~;~)~ /2y.-'r

BUREAU OF RECLAMATION

IN REPLY
REfER TO: 330-212

520.

ARIZONA PROJECTS OFFICE

SUITE 2200 VALLEY CENTER

201 NORTH CENTRAL AVENUE

PHOENIX, ARIZONA 85073

JAN 1 3 1976

... ~.

" ,

",I

i

,,'

Department of Agriculture
~oil Conservaiion Service
Room 6029, Federal Building
Phoenix, Arizona 85025 '

Attention: Mr. 'Thomas Rockenbaygh, State Conservationist

Gentlemen:

We have reviewed the preliminary drawings and design information
of ,the Spook Hill Floodwater Retardin~ Structure ~nd Floodway
and tiffer the followi~g recommendati~ns for consideration:

1. The earth dam at McKell ips, McDowell and Brown Roads
should parallel both sides of and'cross the above
roads approximately 600 feet upstream of the proposed
Salt-Gila Aqueduct to permit construction of the
proposed bridges at existing grade as shown on the

. enclosed sk~tches. ' '

2., Allow sufficient space between the dam spurs parallel
ing McKellips, McDowell and Brown Roads for possible
t'uture expansion of the existi.ng road to four lanes.

3. Earth plugs, 300 feet wide, should be left in the'
canal prism at the above bridge sites to provide
crossings of the aqueduct dJring the period fol lowing
excavition of the prism arid p~ior to construction ~f
the bri,dges.

4. Al inement of the dam should be sinuous rather than
straight to provide a more pleasing and aesthetically
acce'ptable appearance. The exist'ing vegetation in
the pocket areas, between the toe ~f ihe dam and the
left maintenance road, created by the sinuous aline
merit should be preserved.

" ,
, .'
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5. Topsoil should be stripped, stockpiled and replaced
'on the slopes of the dam in a roughened form to
faci I itate natural revegetation.'

6.' Vegetative growth located in wash or drainage areas'
~ithin th~ borrow area should be preserved to create
green belt areas and to further promot~ growth of
native v,egetation.

7. Landscaping of the downstream slopes of the dam
should cci~sist of native trees and shrubs co~patible

to the area and capable of panoramic blending within
a brief time span. .

8. Ramp grades at points of dam crossings on McKellips,
Me Do'we I I and Brown. Roads'should not' exceed 6 percent.

9~ An area from the outside toe of the dam to the beginning
of the borrow area should be left undisturbed to' pro- .
vide stabil ity to the dam and enhance the environmental
aspect of the feature.

10. Excavation of the canal prism should be limited to
within six inches of final excavation lines as shown
on the enclosed typical canal section.

The bri.dge at Brown Road was requested by Maricopa County Highway
Department officials in lieu of a bri~ge at Usery Pass RoaJ.

,We appreciate the opportunity of reviewi~g and commenti~g on the
subject plans~

Should you have questions or require additional information re
garding the above, please contact Mr. E. H. Diekmann at 261-3757.

r

Sincerely,

.;

In duplicate

Enclosures (4)

(cc'son following page)
•. j •

1

2
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"

cc:
Maricopa County H.ighway Department, 3325 W. Dura.ngo Street, Phoenix,
A~izona 85009

Maricopa County Flood Control District, 3325. W. Dura.ngo Street, Phoenix,
Ar i zona 85009.
(w/enclosures to each)

3
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United States Department of the Interior

IN REPLY
REfER TO: 330-:-212
520.

BUREAU OF RECLAMATION

ARIZONA PROJECTS OFFICE

SUITE 2200 VALLEY CENTER

201 NORTH CENTRAL AVENUE"
PHOENIX. ARIZONA 85073

Fl:s 2 1976

----.

e--, "

Department of Agriculture
Soil Conservaiion Service
Room 6029, Federal Buil9ing
Phoenix, Arizona 85025 "

Attention: Mr. Paul Manville

Gentlemen:

In response to Mr. Monville's verbal request, we are enclosing
copies of our comparative cost summaries for the McKellips a"nd
McDowell Road bridges crossing Reach 1 of the Salt-Gila Aqueduct.
The compa r-at-i-ve-.c"os-ts ,--prov.i d.i.ng.- br.-i dges _ax .ex ist i ng grade_versus. __ .
earth ramp crossings, have been developed for both a 32-foot wide
bridge to accommo~ate the existing roadway widths and an 80-foot
wide bridge to allow for future expansion of the existing roads
to fou r "I anes.

The 80-foot bridge width is an obligation of the Bureau of Reclama
tion to Maricop"a County under the Water Resource Development Act of
1974 requiring the use of current standards. Therefore, "in the
best intereit of all agencies concerned, we request that your plans
for the Spook Hill Floodway Retarding Structure allow sufficient
space for possible future expansio~ of the existing McKellips,
McDowell and Brown Roads to four lanes. "

In duplicate

Enclosures

(
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