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Jason Kelley - RE: White Tanks Report ..:a, 
From: 7oe Rumann - FCDX" <jrnr@rnail.maricopa.gov> 
To: "lason Kelley" <jkelley@kirkham.corn> 
Date: 3/9/2005 1:04 PM 
Subject: RE: White Tanks Report 
CC: "Bobbie Ohler - FCDX" <B~~@ia i l . r na r i co~a .~ov>  

~ . .. . , . . .. . ,. ,..., ., . . . , . . . .  ~ . .....,.,,.,.. ~ . .  - 
. . 

Jason: 

the report is the FRZR Basin Outlet Channel Design Report, dated 01/10/05 by Stantec. the Q from that report 
calculated 2722 6s  at Olive Rd. and 5563 d s  at Northern. These are the flows we should be using. I f  you have 
any questions please let me know thanks. 

joe 

-----Original Message----- 
From: Jason Kelley [rna~ito:jkelley@kirkham.corn] 
Sent: Wednesday, March 09, 2005 12:41 PM 
To: Joe Rurnann - FCDX 
Subjed: White Tanks Report 

Joe, 
What is the name of the report documenting the updated hydrology for the White Tan&? 

Also, were we solid that the oniy change to the designQ's for our North Inlet Channel project was at 
Olive (2722 d s  instead of 2655 ds). 

Jason 

Jason K. Kelley, P.E. 
Kirkharn Michael & Associates, Inc. 
9201 North 25th Avenue, Suite 195 
Phoenix, Arizona 85021 

phone: (602) 944-6564 
fax: (602) 944-6592 
w.kirkharn.com 
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, FLOOD HYDROGRIIPX PACKRGE IHEC-11 O.S.  ZLBKY CORPS OF ENGINEERS * 
JUN 1398 <Tqz w'@< ZPSmL ; WDROLOGIC ENGlNEERlNG CENTER * 

YERSTON 4.1 609 SECOND STREET 

& &DI&J?A%~ oC?f~)l\j& f%? : DAVIS, CRLIFOlWLR 95616 
RUN DATE 07mL05 TIME 15:10:38 I9161 756-1104 ..........,+.....,..+++...,~++,.......+ . ,  - 5 .  k c -  :,+ .......................... .... ....,: 

THIS PRMjRRM REPIACES ALL PREYTOUS VERSIONS OF EC-1 XNOWN &5 LSCI (JAN 731, HECIGS, HEClDB, AND HEClKW 

TXE DEFTNITTONS OF VilRlXBLES -RTWP- M U  -RTlOR- MIVE CWNGED PRLW THOSE USED WITH TliE 1973-STmE TNPUT STRUCTURE. 
THE DEFINITION OF -RNSXK- ON DN-CRRD WAS CryWGED WTTB REVISIONS WTED 28 SEP 81. TXTS 15 THE FORTBAN77 VERSION 
NEW OPTIONS: D M -  OUTFLOW SVBNERGENCE , SI)IGLE EVENT D M G E  CALCiiLATlON, DSS:WRTTE STAGE FREQUENCY, 
DSS:- T m E  SERIES i i T  DESIRED CRLCUIATION INTEBYlU. . LOSS RRTE:GREEN AND RNPT TNPlTiTRRTlON 
RINEWLTIC WIVE: NEW FINITE DIFFERENCE RLGORITXM 

1 XEC-1 INPUT PAGE I 

....... ..... ...... ....... LTNE 10 1.. 2. 3 4.......5.......6.......7.......8.......9...... 10 

I TD FRZR m a i n  outlet channel 
2 ID mr the rlood control District of ~arisopa county. FCD 2002C009 
3 ID 
a TI) stantec consalting ~nc. 
5 ro ~ r o j  NO. 182000343 
6 ID File: PrlOO-24.dat 
7 ID Dare: 01/05/05 lncg IStanteci 
8 ID 
9 ID =he existing embankment for the remnant portion or ~aicken is removed. 
10 10 The existing-conveyance channel is regraded to function as a detentim basin. 
11 ID ~ h s  basin outfalla to w=terfall wash ultimately ending up in the White Tanks 
12 ID F'RS Xo, 3 .  New peak discharges at Olive Avenue and Northern Rvenue due to the 
13 ID additional cantribvring area from the FRZR project are computed for the 
14 ID 100-year 24-hour stom event 
15 ID 
16 ID Rev: 07/01/05 jkk (Kirkham Michael) 
17 ID 
18 ID ~ i ~ e r r i o n  at  olive  venue ID31 upciated based an current design of side weir 
19 ID structure by Xirkha. Michael. North Inlet Channel diversion ISlDEWRl returned 
20 ID with remainder of flaws from waterfall wash and cholla waah ICPIOBI. ERS#~ 
21 ID Channel muting IRCPlOBl added to reflect proposed design 
22 ID 
23 TD ~eference correction to original mzil  asi in outlet channel mc-I wadel: 
24 ID Changed notation from "Laop303/White Tanks ADWP Update model L303MZL.DAT" to 
25 ID determine a preliminary esflmate of the diversion c t  Olive Avenue. 
26 ID 
27 ID Rainfall: 100-year, 24-hour point rainfall - 4.03 inches 
28 ID Rainfall Loasas: Green and &PC RainEall Losses 
29 ID Unit Hydrograph: Phoenix Valley and DesertlRangelutd 5-Graphs 
30 ID 
31 IT 5 2000 
32 I0 5 
33 IN 15 

- .  
"atexfall wash - input parameters taken from Laop303lwhite ~ a n k s  ADNP Update 

!* . 1 

model L303Mll.DAT . 
MC-1 INPUT PAGE 2 

....... ....... LINE 70 1 2.......3.......4.......5.......6.......7.......8.......9...... 10 



. . 
47 IM ' 1 BRSIN 
46 IM Subbaain 1 :. . . 49 50 

x M  xu The Phoenix valley S-~raph is used for  this basin. 
51 . W L - 3.50 mi. Ica = 1.5 mi. S - 527.2 ft/mi Kn = 0.050 
52 X N  . Lag= 40.7min 
53 XN 
54 SR 1.940 
55 LG 0.20 0.35 4.00 0.52 10 
56 UI 160. 207. ,585. 190. 939. 1135. 1427. 1996. 1720. 1986. 
57 UI 1159. 946. 1 7 6 .  535. 307. 261 .  1 9  160. 72. 49. 
58 UI 49. 49. 49. 49. 0. 0 : 0 . '  0. 0. 0. 
59 UI 0 .  0. 0. ' 0. . 0. ' 0 .  0 .  0. 0. 0 .  

60 LM RCPl 
61 XN ROUTE FLOW FRON CPI TO CP2. 
62 Rs 5 -1 0 
63 RC .06 .04 . 06  17800 ,0469 
64 RX 1000 1125 1300 1330 1405 1490 1590 1750 
65 RY 1440 1439 1437 1428 1428 1439 14e2 la44 

75 XX MD-1' BRSIN 
76 XW Subbasin ML-1 

IM 71 
78 IM ' The DesertfRangeland $-Graph is used for Chis basin. 
1'3 KW L - 1.261 mi. Ica - 0.33 mi. S = 87.3 ft/rni Xn = 0.030 
80 . IM Lag a 13.3 mi" 
81 I ( N  

82 , BA 0.377 
83 IG 0.15 0.38 5.62 0.18 0 
84 01 191 712 . B 9 1  551 286 142 75 28 2 4  0 
85 UT 0 0 0 0 0 0 0 0 0 0 
86 UI 0 0 0 0 0 0 0 0 0 0 

m m-lo 
XN Outflow from the aegemented portion of McMlcken Dan 
W Low level ovrlet is a 36" rcp 
RS 1 slow -1 
SV 0 2.0 12.9 31.8 43.2 
SE 1344 1316 1348 1350 1351 

HEC-1 INPUT 

LINE ID ....... l.......2.......3.......4.......5.......6.......7.......8.......9......10 
93 59 0 10 30 50 70 80 
91 SE 1343.5 1344.9 1346.5 1347.9 1350.73 1352.55 

. 

PAGE 3 

101 m CPZ 
102 W Copbme rovted hydrograph from the  new basin v ~ t h  runaif from Waterfall wash 
103 KC 3 

104 M( RCP2 
105 XX, ROUTE CDNBlKED HYDROGRAPHS AT CP2 TO CP3 
106 Rs 2 -1 0 
107 RC .06 .035 .06 4500 ,0111 
108 W. 1000 1100 1350 1705 1135 1780 1850 2000 
109 R 1304 1302 1302 1298 1298 1303 1302 1305 

Beardsley Canal Wash - input parameters taken from loop303/Rhifa ~ a n k s  ROMP 
Opdate model L303Mll.DRT 



LINE 

XX RCP31I 
IM ROUTE FLOW EROM CP3A TO CP3 
RS 2 -1 0 
BC .OJ -03 .05 5300 ,0060 
RX 1000 1023 1032 1046 1058 1067 1250 1540 
RY 1289 1288 1286 1284 1284 1286 1288 1291 

BA. 0.810 
IG 0.15 0.35 , 4.45 0.38 0 
Ui 90. 226. 127. 5 5 0 .  718. 1081. 912. 702. 537. 401. 
UI 208. 151. 97. 59. 28. 28. 28. 20. 0 .  0. 
"1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

HEC-1 INPUT PRGE 4 

1 PER ULS F L W D P W N  ANALYSIS BY M I X 2  R. 
TURN OFF DIVERT PER CULVERT IMPROYEMENT BY 'SONOWIN RIDGE RERLESTATE' 

BY DIRFCTTON or nim D W ~ T  AT FCONC PGX RIS PLLONC W ~ R S L T I O N  -~ 

WITH SONORRN RIDGE ON 2-14-02. 

PER PHONE CONVERSATION WITH FCDNC - PROPOSED 2-lO'X6' BOX CULVERTS WE= 
BACKFILLED ON 11-01-02. THERE IS ALSO AN EXISTING 1' CMP RNO AN 8 '  MP 

' AT LTTXTS LOCATION 

XH DIVERT FLOWS THAT WILL OVERTOP THE BERRDSLEY CANAL AT OLIVE AVENIIE. THE 
' XH KEC-2 DTVERSTON RATING CURVE NODELED BY THE FLOOD CONTROL DlSTi l iCT IS 
' IM INCORPORATED RERE. 

rnlLowws OIYERT DATA PROVIDED BY FCDNC ON 5-14-03 
THIS INFORNRTION IS BASED ON THE CULVERT STRDCTUUX CONSTRUCTED PER THE 
SONOBAN RIDGE DEVELOMNT, SEE 'S02001035' AND '502002033 
' DT 01189 
DI 0 1432 2823 3000 4000 
* W  0 0 622 728 1728 

135 La( D3 
136 KN NORTX INLET CHRNNEL SIDE WEIB DlVERSTON BY ial ON 7/06/05 AT OLIVE ANENUE 
131 KN (FROM H E C - W I  
138 M STDEWR FA7146 
139 DI 600 800 1000 1200 1400 1600 2000 2200 >a00 2722 

140 105 163 361 498 640 792 1100 1274 1#37 1626 

141 XX RCP3 
142 iM XWTE FLUW PWU CP3 TO CPlO 
143 RS 2 -I 0 
144 RC .05 .03 .05 5280 .0003 
la5 RX 1010 1015 lo20 1050 1100 1215 1580 1750 
116 RY 1251 1249 1249 lZPS 1245 1250 1250 1254 

1 Cholla Wash - input parmeters taken zrom Loop303lWhife Tanks aDMP Opdlte 
* model L303NlL.DAT 

1 HEC-1 INPUT PAGE 5 

....... ....... LINE ID 1 2.......3.......4.......5.......6.......7.......8.......9...... 10 

: XX, 4 
IM RUNOFF HYDROGBAPH FORN SUB-BASIN 4 

XX CP5 
IM ROD KYDROGRRPHS RT CP5. 



1 

LINE 

IM RCP5 
M ROUTE CONBINED KYDROGRAPHS AT COS TO CP6. 
RS 1 -1 0 
RC .08 .05 .08 2400 ,0833 
RX 955 970 985 I000 1020 1035 I050 1065 
RY 2815 2810 2805 2800 2800 2805 2810 2815 

KK 6 
XN RUNOFF HYDROGRAPH FROM SUB-BIISIN 6. 
BA . 4 5 '  
IG .20 .35 3.95 .53 10.00 
01 . 206. 627. 1145. 834. 421. 154. 53. 33. 0. 0. 
01. 0. 0 .  0. 0. 0. . 0. 0. 0. .o.  0. 

HEC-I INPUT PAGE 6 

ID ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

XX 

KK RCP7 
i(M ROUTE COMBINED HYDROGRAPHS AT CP7 TO CP9 
RS 3 -1 0 
RC .08 .05 .08 10200 ,07745 

1000 1045 1120 1195 1230 1300 1350 1450 
RY 1910 1880 1850 1838 1838 1850 1880 1910 

RUNOFF HYDROGRLPH 
1.40 

FROM S W - W I N  

1 XEC-1 INPUT PAGE 7 

LINE ID ....... 1.. ..... 2 ....... 3.......1.......5.......6.......7.......8.......9...... 10 



ia , 

226 . . KK 10 .. 
227 Kn RUNOFF UYDROGWLPH FROM SW-BASIN 10. 
228 BR 2.02 
229 IG .16 .35 4.55 .36 4.00 

. . 

230 VT 119. 119. 219. 428. 547. 632. 709. 13. 930. 1153. 
231 . ' UI 1500. 1391. 1155. 1006. 893. 765. 668. 577. 473. 323. 
232 UI 210.r-201. 191. 119. 119. 84. 36. 36. 36. 36. 
233 ' UI 36. 36. 36. 36. 0. 0. 0. 0. 0. 0. 
234 . UI 0. 0. 0. 0. 0. 0. 0. 0. 0. ' 0. 

239 KX CPlO 
240 KN MiO UYDEOGRAPHS AT CPiO (AT NORTHERN AMMIEl 
241 XC 2 10.87 ......*. ~...*.***..***.**~~...*........~..........*..~~..*....~~.....~......*. 

original  diversions left i n  bur cemented out far comparison with W\S 
' Loop303/Hhlte Tanks RDNP Update Mdel IJDSN1I.ORT 

' KK ID10 
' iM PER mS FLOODPllLTN STUDY BY MIKE R. RND BOB D. ON 2-14-02 
+ DTlDII.88 

' KK 2DlO 
' KN FLOW TO WHITE TANKS X3 mDER NORTHERN RVE TEE HEC-2 DIVERSION RPITrNG . m CURVE NODELED BY THE n o O D  CONTROL orsmrcr IS INCOWORPITED mu. . DTZDIIBB 
'Dl 0 I000 3000 4497 5000 6000 8000 10000 
:Oa 0 0 770 1277 1450 1710 2470 3240 

.***.*~.,...*...~....+..***.,.**.....* <*'.~.~****..**..*~+***+***+..*******.*. 

2 ~ 2  KN mows DIVERTED TXRW SIDEWEIR AT OLIVE RET-D JIIST SOUTH OF NORTHEW IWE 
1 XEC-I INPUT PAGE 8 

LINE 10 ....... 1.......2.......3.......4.......5.......6.......7.......8.......9.....,10 

2&5 KK CPlOB 
246 XN ADD UDROGWLPHS AT CPlOB ILNNEDULTELY DOIINSTRERN OF NORTHERN RVWmEl 
247 HC 2 10.87 

, . 
248 KK RCPlOB 
249 Xn ROUTE FLOW AT CPlOB TO CPl2 IPROBXFJLE DESIGN OF T E  mS#3 UlANNELl 
250 RS 1 -I 0 

SCXUlRTlC DiAGRRM OF ST- NETWORK 
INPUT 
LINE IVI ROUTING I--->) DIVE~STON OR PWP now 

NO. I. I CONNECTOR I<---) RETURN OF DIVERTED OR PUMPED , 
47 1 

Y 



V 
RCPS 

. . '. .---.. SIDEWR 

NIC 



U . S .  ARNY CORPS OF ENGTNEERS * 
XYDXOLOGIC ENGINEERING CENTER * 

609 SECOND STREET 
M I S ,  CALIFORNIA 95616 

- 19161 756-1104 

FRZR Basin outlet charm-i 
=or the nood control mstrlcr ae ~erisopa county. FCD ~ O O Z C O O ~  

pro3 N". 1azooo34i 
File: Pr100-24.dat 
mre: 01/05/05 nsg (stantecl 

 he exlsrins d a n h e n e  for the =-ant portion of x~~icken ~ i m  is removed. 
The existing c&veyance channel is ~ ~ g r a h ~ d  ro function as a detention basin. 
The basin ourfalll to Waterfall Wash ultimately endiny up in the White Tanks 
rPIS No. 3. New oeak dirsharcres at Olive Avenue and Northern Avenue due to the 
additronal contributing area from the PRZR prolect are computed for the 
100-year 24-hour stom event 

Rev: 07/01/05 jkk (Klrkham Mlchaell 

oivereion a t  olive ~ienue IDS) updated based ~ ~ ' s u z r e n e  design oe side weir 
structure by Kirkham Michael. North Inlet Channel diversion (SIDZWRI reruined 
with remainder of flows from Waterfall Wash and Cholla Wash ICPIOBI. rPIS#3 
Channel routing IRCPIOBI added to reilect propored design 

Reference correceion to original FRZR Basin Outlet Channel REc-I Hadel: 
Changed notation from "loap303/White Tanks m N P  Update model L30MZL.DRT" to 
determine a prel idnary estimate of the diversion at Olive Avenue. 

Rainfall: 100-year, 24-hour point rainfall - 4 . 0 3  inches 
Rainfall Lasses: Green and m p t  Rainfall Losses 
Unit Hydrograph: Phoenix Valley and DesertIRangeiand S-Graphs 

32 I0 OUTPUT CONTROL VARTABLES 
IPRNT 5 PRINT CONTROL 
TPLOT 0 PLOT CONTROL 
Q S W  0 HYDRffiRRPil PLOT SCRLE 

HI-ES IN COWVTRTTON iNTER0.L 
STRRTING DATE 
STBATING TIW2 
NUMBER OF HYORffiRRPH ORDlNRTES 
ENDING LmTE 
ENDING TIME 
CENTVRY NRBX 

CONPUTATTON INTERVAL .08 HOUXS 
TOTRL TIME BASE 166.58 BOVRS 

ENGLISH UNITS 
DRRIM\GE RRER SQWUIE NILZS 
PRECIPITATION DEPTH INCXES 
LENGTH, ELEYATION EZET 
nor CWIC FEET PER SECOND 
STORRGE MLUW: RCRE-EZET 
SURFACE ARWL ACRES 
TMPERATURE DEGREES FAHREMiEIT 

3 4  JD INDEX STORN NO. I 
STRN 1.03 PRECIPITATION DEPTX 
TRDA .01 TRRNSPOSITTON DRAINAGE ARWL 

35 PI PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo .00 .OD .oo .00 .00 
.oo .oo .OO . O i l  .DO .no . o o  .oo .oo .oo 
,110 00 .oo .oo .oo .a0 .00 .oo .oo .no 
.oo .oo .oo .oo .oo .oo .on .no .oo .oo 
.oo 00 .OO .oo .00 .oo .oo .oo .oo .oo 
.bO .oo .oo .oo .oo .oo .oo .oo .oo .oo 



INDEX STORM NO. 2 
STRM 3.79 PRECiPTTRTlON DEPTH 
TRDA 10.00 TRRNSPCSTTION DRliINrlGE RRER 

PRECIPITATION PATTERN 
.oo .oo .oo .oo 
.oo .oo .oo .oo 

INDEX STOIW NO. 3 
STIW 3.51 PRECIPITATION DEPTH 
T m A  50.00 T W S P O S I T I O N  DRAINAGE RIlEA 

PRECIPITATION PATTERN 
.oo .on . 0 0  .oo .oo .oo .00 .oo .oo .oo 
.oo .oo .00 .OO .no .00 .OO .OO .oo .oo 
. o o  . o o  .Od .oo .00 .oo .00 ' .oo .oo  .oo 
.no  .oo .ao .OO .oo .oo .oo .no .no .oo 
.on .oo .a0 .oo .oo .oo .oo .oo .OO .oo 
.oo .oo .oo .oo .oo .oo .oo .no . o o  .00 
.oo .00 .a0 .oo .oo .oo .00  .oo .oo .oo 
.oo .oo .oo .00 .oo .oo .oo .oo .OO .oo 

, .oo . .oo .oo .oo .00 .oo .DO .oo .oo .oo 
.oo . .oo .oo .oo .00 .oo .0(1 .oo .oo .oo 
.OO .oo .oo .00 .DO .oo .oo .oo .oo .oo 
.oo .oo .no .oo .oo .oo .oo .oo . o o  .oo 
.oo .oo .no .oo .oo ;oo ' .oo .01 .oo .01 
+Oi .01 .01 .Ol .01 .Ol .Ol .Oi . 0 3  ,113 
.03 .09 . 0 9  .09 .01 .01 .01 .01 . 0 1  .01 
.01 .01 .01 . O i  .01 .a1 .oo .oo .oo .oo 
.on .oo .oo .oo .oo .oo .oo . .oo .oo .oo 
.oo . a 0  .oo .oo .00 .oo .oo .oo .oo .oo 
.oo .oo .oo . o o  .no .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo ' .oo -  .oo 
.OO . .oo .oo .oo .00 .oo .oo .oo .oo .oo 
.oo .oo .on .no .oo .oo .oo .oo  .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .OO .oo .oo .oo .oo .oo .oo ' .oo 
.oo .oo .oo .oo .oo .oo .00 . o o  .00 . o o  
.oo . .oo .oo .oo .oo . 0 0  . 0 0  .oo  .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .00  .DO .oo  . 0 0  . 0 0  .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo 



132 KO OUTeUT CONTROL "=LADLES 
IPRNT 2 PRINT CONTROL 
lPLoT 0 PLOT CONTROL - - 

Q S U U .  0 .  HYOROGRRPK PLOT S W E  
1\DD HYORSRRPHS AT CP3. 

HYDROGRAPH AT S T M I O N  CP3 
TRRNSPOSITION ARWL 10.0 SQHI 

H Y D R O W H  AT STRTTON CP3 
TRANSPOSITION AREA 50.0 SQ MI 

PW( PLOW TLME MAXTNW AYERRGE FLOW 
6-XR 24-W 72-HR 166.58-RR 

+ ICFSI lHR1 
ICFSI 

+ 2325. 12.92 534. 1 4 7 .  49. 21. 
ITNCHESI 1.021 1.122 1.123 1.123 

. . IAC-FT1 265. ' 291. 291. 291. 

TNTEI(POLI\TED HYDROGRAPH AT CP3 

ff*.ll......f....(.*.............*....,~..*...........**..**......**.~~~...~.*.*...*.~,*~*+.*..*~~~+*~~.....~......~*.*..+.*...***.. 

DA MON HRMN 080 n o w  * DA NON HRMN OW FLOW m NON XRMN ORD now DA NON m w  080 now 









0005 8 6 5  
0010 857 
0015 858 
OOZO 859 
0025 870 
0030 871 
0035 872 
0040 873 
0045 874 
0050 875 
0055 876 
0100 877 
0105 878 
Oil0 879 
0115 880 
0120 881 





P E W  FLOW TLME n a x m  A p A ' E  maw 
6-W 24-8R . 72-HI( 155.58-WI 

+ ICF91 CXRI 
ICES1 

+ . 2722. 12.92 611. 168. 56. 24. 
(INCHES) 1.169 1.2113 1.285 1.285 
IAC-FTI 303. 333. . 333.. 333. 

,,. .,. 4.. * /*  I.. **. ... /.* i.. .t* /*. ./f 1.. f f *  tl* t.+ f*. ti, .fl .*, if* .*. .** f**  if* lfl l*. /.. .*, H. It* i f *  il. 

236 KO OUTPUT CONTROL VARIlIBLES 
I P W T  2 PRINT CONTROI 
IPLOT 0 PLOT CONTROL 
QSCAL 0 LKDBOGWH PLOT SCALE 

RDD XYDROGRReHS AT TlCPlO ICKOLLII WASHI 

238 HC HYDROORAPE CONBIN&TION 
ICWP 2 NUNBER OF KWRffiPAPHS TO COMBINE 

*.* 

.*& *.. ,.. .*. 

mDROGW.2" AT SThTlON IlCPlO 
TRANSPOSITION rn .O SO HI 

PW( now TLNE MAXI- AVERRCE now 
6-HR 24-8R 12-HR 156.58-XR 

+ ICFSl IHRI 

X Y D R O G W H  AT STATTON llCPlO 
, TRANSPOSITION PXE& 10;O SO MI 

PEW now TINE HRX- RrnRRGE FLOW 
. . 6-HR 24-8R 72-HR ' 166.58-HR 

+ ICFSI lXRi 
ICFSI 

+ 4a4a. 12:is 682. 184. 62. 21. 
ITNCXESI 1.055 ' 1.140 1.142 1.142 
IRC-FTI ' 338. 365; 366. 365. 

PEW nm ~ r n  MAXIMUM AYEPAGE FLOW 
6-HR 24-KR 72-HR 166.58-a 

+ ICFS1 IXRI 
ICFSI 

+ 4299. 12.75 597. 162. 54. 23. 
(INCHES1 .924 1.003 1.005 1.005 
IAC-FTI. 296. 321. 322. 322. 



"',',i.rt+..,*.+r*....~...~~*~.~+.*..~~~.~.*.....*~..~.~.*.***~~**.**.*~....*...,~.~*.~..',*.....,..~,.~*,*~*,**.,~*,~.*,,~~~,~*,. 

, 
DA MOM ~ ~ r m  o m  now DIL MON HRNN o m  now . DA MON XRMN om now + DR "ON mm o m  now 











2 5 5  KO OUTPUT CONTROL YRRIABLES 
TPRNT 2 PRINT CONTROL 
TPLOT 0 PLOT CONTROL 
QSCAL 0 .  KYDRffiRRPH PLOT S U l L E  

RUNOFF XYDRffiRReH FROM SUB-BASIN 1 2 .  

SUBBkETN RUNOFF DLTR 

2 5 7  BA SU88RSTN CHRRACTERISTTCS 
TRRUL 1 . 3 8  SUBBRSlN - 

258 IG G8EEN AND W T  LOSS BATE 
STRTL . I 6  JTRRTING LOSS 

T O T U  R41NFXLL - 1.03, TOTAL LOSS - 2 . 7 8 ,  TOT% EXCESS - 1.25 

PEAK FLOW TLNE HIV(IMUn A Y E W E  FLOW 
6-HR 24-HR 72-HR 166.58-HR 

+ ICFSI (nu1 
ICFSI 

+ 1306. 1 2 . 5 0  180. 4 6 .  15. - . 7. 
IINCMSI 1.213 1 . 2 4 8  1 . 2 4 8  1 . 2 4 8  

IRC-FTI 8 9 .  9 2 .  9 2 .  9 2 .  



TOT- XAINFmL 3.79, TOTAL LOSS - 2.66, TOT= EXCESS = 1.13 

PEAK now TTME HRXINVN AYEPAGE FLOW 
6-HR 24-HR 72-XR 166 58-KR 

+ lCFSl IXRl 

HYDROGRAPH AT STATION 12 
TRWSPOSITTON RRUL 50.0 SP MI 

TOTAL OAINFRTIL I 3.51, TOT= 1055 = 2.51. TOT& EXCESS - 1.00 

PERK now TINE NRXLMM AEXAG~ now 
6-HR 24-XR 12-HR 166.58-XR 

+ (C6SI IXRI 
(CESI 

+ 1051. 12.50 144. 37. 12. 5. 
ILNCXESl ,973 1.004 1.004 1.004 
(X-FI1 72. 1 4 .  74. 7 4 .  

cUWRATIV~ aRER 1.38 50 MI 

I .  +.*...**.....**............*..*...*.........***.+..'~~..+.+~*,,.~.**.*..~....~..* ..+*.******+,,,.*,~*,**,*.,.~,,.,+**,*.+***,,*..* 

INTERPOLATED HYDROGRAPH AT 12 

FLOW DA MON XRNN OED 

0 .  1 . 1120.1001 
0. 4 1125 1002 
0. 4 1130 1003 
0. + 4 1135 1001 
0. 4 1140 1005 
0. 4 Ill5 1006 
0. ' ' 4 1140 1007 
0. I 1155 1008 
0 .  4 ,200 1009 
0. 4 1205 lolo 
0. 4 1210 loll 
0. . 4 1215 1012 
0 .  4 1220 1013 

SLOW 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0 .  
0 .  
0. 
0 .  
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0 .  
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0 .  
0. 
0. 
0. 
0. 











PW( FLOW TTME 

+ ICFSl IHRI 

+ 1222. 1 2 . 5 0  

0. ' I 
0 :  4 
0 .  + 4 
0 .  . 4 
0. + 4 
0. .' 4 
0. * 4 
0. 4 
'0. . I 
0 .  . 4 
0. . 4 
0 .  4 
0 ,  . 4 
0. * 4 
0. . 4 
0. 4 
0. + 4 
0. 4 
0. . 4 
0. . 4 
0 .  . 4 
0. .4 
0. . 4 
0 .  . 4 
0 .  . 4 .  
0. 4 
0 .  4 
0. 4 
0. ' I 
0. . I 
0. . 1 
0. + 4 
0. * 4 
0. 4 
0. + 4 
0 .  * 4 
0. 4 
0. 4 
0. + 4 
0 I 
I). 1 1 
0 .  . I 
0. . 4 
0 .  4 
0. + 4 
0. . 4 
0 .  . 4 

" 0 . .  4 
0. 4 
0. . 4 
a , . *  4 
0. + 4 
0. 'I I 

. 0 . I 
0. . r 
0. + 4 
0. 4 
0. 4 
0. 4 
0. 4 
0.  . 4 
0. 4 
0. + 4 
0 .  4 
0. 4 
0 .  4 
0: 4 
0. + 4 
0. 4 
0 + 4 
0. 4 

.,..**,**.*..*......**. 

6-"R 

RlMOFF S-Y 
now r N  Narc FEET PER SECOND 

TINE IN XCOXS, AREA IN SQURIIE MILES 

PW( TINE OF AVER~~GE FLOW FOR -I- PmroD 
OPESATION STRTION FLOW PVLK 

+ S-HC(IR  HOUR 72-HOUR 

BASIN mIMUM Tl%T OF 
AXm STRGE "Ax STAGE 



!a + ,  
ROUTED TO 

ROUTED TO 

ROUTED TO 

3 COMBINED AT 

ROUTED TO 

XYDROGRAPH AT 

ROUTED TO 
RCP3A 253.  12.50 

2 COMBINED AT 
I1CP3 1056. 12.42 

2 COMBINED AT (C-2-j 12.w 

DIYERSTON TO 
v 

SIDEWR 1626. 12.92 

HYDROGRAPH AT 
D3 1096. 12.92 

ROUTED TO 

HYDRCIGWH A? 
4 400. 12.25 

HYDROGRAPH *T 
5 935. 12.25 

HYDROGRAPH AT 
6 5 12 08 

2 CONBINED AT 
CP6 1866. 12.17 

ROUTED TO 
RCP6 1797. 12.17 

KYDROGRAPX A? 
7 500. 12 08 

2 COMBINED AT 
CP7 1259. 12 17 

ROUTED TO 
RCP7 1960. 12 33 

2 CONBINED AT 
IlCP3 3338. 12.33 

HYDROGRAPH AT 
B 897. 12.33 

2 CONBINED AT 
CP9 4204. 12.33 

ROUJUTED TO 
RCP9 3555. 12.75 

WDROGWH AT 
10 1364. 12.75 



. . 

687 .  186.  52.  6 .01  ~ & 4 4 w 4 @  
' 2 CONBINED AT 

+ 964. 255. 8 5 .  10.87 @%%67-ka5~!A Q 

W D R f f i R R P H  AT 
NIC 1626. 12.92 322. 95. 32. 4.86 

2 CONBINED AT 
CPlOB 7132. 12 .75  cIIz3 1278 .  348.  . . 

ROUTED TO 
. . 

+ RCPIOB 6970. 12.83 1277.  348.  116.  1 0 : 8 i  

WDROGRRPH AT 
+ 12 1222. 12.50 168. 43.  1 4 .  1.38 . . 

2 CONBINED AT 
+ pr-2-J 1 2 . 3  1426.  385.  1 2 9 .  12.21  ld C & ~ N & [ D ' S ~ @  of'@& 

-7-D .F~5$3 
"' NO- END Ol? HEC-1 **' 

. . 
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Project 

Subject 
V s - I  "c!&?&-' V;iA.16 MY 3ii3/~6c3iii~3 Designed Checked 

" A m p  \>EL-L I\R~bfL C L303MI L-DA~) : 

. . . . : ,  , , . , , ' .  , , ,  . . .  , , . . .r.. i i . ; :  ; . , *  
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URS ADMP File Names (HEC-1 Files) 
. . 

WHITE TANKS DRAINAGE MASTER STUDY *UPDATE*. . 
Original MODEL BY THE WLB Group for FCDMC AS PART OF THE WHITE 
TANKS/AGUA FRIA ADMS, Date: October 1991 

PER DIRECTION AND BY PROVISION OF THE FCDMC, URS HAS ADDED THE 
PROVIDED DIVERT DATA FOR THE EXISTING DIVERSION (PREVIOUSLY 
TURNED OFF) AT DI189. 

***REMOVED RETENTION AT SUPER BASIN #5 SUB BASINS 297, 315, *** 
***334, 335A, 335, 316 TO REFLECT RELAXED RETENTION REQUIRE-*** 
***MENTS ADJACENT TO THE BULLARD CHANNEL S. OF 1-10. ***  

ID 
ID * URS REVISED RTIMP PERCENT IMPERVIOUS VALUES * 
ID * AS PER FCDMC GIs DATA - 6-27-01 * 
ID 
ID RXVISED HYDROLOGY HEC-1 RUN FOR WHITE TANKS ADMS 
ID 100-YEAR, 24-HOUR STORM original file: WTADMS.24 
ID 
ID FUTURE CASE WITH RETENTION VOLUME DIVERTS 

REVISED BY URS DATE: 01-14-04 
FILE: L303F8B.DAT 

\ ID DRAFT PREFERRED ALTERNATIVE LEVEL I11 

ID 
ID INCORPORATE ALTERNATIVE #3  FROM CHANGE ORDER #14 INTO 
ID SR 303L OFFSITE FLOOD CONTROL FACILITY - NORTHERN AND CACTUS 
ID BASINS ARE NOW OFFLINE WITH MULTIPLE BASINS LOCATED WITHIN 

LUKE AIR FORCE BASE CRASH ZONE AREA ID 
ID 
ID **ADOT BASIN GEOMETRY REPRESENTS MOST RECENT 2' CONTOURS** 
ID WHITE TANKS AREA DRAINAGE MASTER STUDY *UPDATE* 

ID , Original MODEL BY THE WLB Group for FCDMC AS PART OF THE WHITE 
ID TANKS/AGUA FRIA ADMS, Date: October 1991 
ID 
ID REVISED HYDROLOGY HEC-1 RUN FOR WHITE TANKS ADMS 
ID 100-YEAR, 24-HOUR STORM original file: WTADMS.24 

REVISED BY URS DATE: 01-14-04 
,FILE: L33PE4H.DAT 



. . 

I@ ID . FUTURX CONDITION HDYROLOGY MODEL WITH PROJECTS - LEVEL I11 
(. ID 

ID WHITE TANKS AREA DRAINAGE MASTER STUDY *UPDATE* . ' . . 
ID Original MODEL BY THE WLB Group for FCDMC AS PART OF THE WHITE 
ID TANKS/AGUA FRIA ADMS, Date: October 1991 
ID 
ID ***REMOVED RETENTION AT SUPER BASIN. #S.SUB BASINS 297, 315, *** 
ID ***334, 335A; 335, 316 TO REFLECT R E W ( E D  RETENTION REQUIRE-*** 
ID ***MENTS ADJACENT TO THE BULLARD CHANNEL S. OF 1-10; *** , 
ID 
ID * URS REVISED RTIMP PERCENT IMPERVIOUS VALUES * 
ID - * AS PER FCDMC GIs DATA - 6-27-01 * 
ID 
ID REVISED HYDROLOGY HEC-1 RUN FOR WHITE TANKS ADMS 
ID 100-YEAR, 24-HOUR STORM original file: WTADMS.24 
ID 
ID FUTURE CASE WITH RETENTIQN VOLUME DIVERTS 
ID 
ID REVISED BY URS ' DATE: 01-14-04 
ID FILE: L~~PF~D.DAT 

LOOP 303 CORRIDOR-WHITE TANKS ARFA DRAINAGE MASTER PLAN UPDATE 
EXISTING CONDITION HYDROLOGY MODEL 'WITHOUT PROJECTS IN PLACE' 

PER DIRECTION AND BY PROVISION OF THE FCDMC, URS HAS ADDED THE 
PROVIDED DIVERT DATA FOR THE EXISTING DIVERSION (PREVIOUSLY 
TURNED OFF) AT DI189. 

THE RESULTS OF THE FLOODPLAIN FLOW SPLIT ANALYSIS 
AT PERRYVILLE & 83RD AVE BETWEEN GLENDALE AND BETHANY 
HOME ROAD HAVE BEEN INCORPORATED INTO THIS MODEL 

REVISED BY URS DATE: 01-14-04 
FILE: L303MIL.DAT 



.......................................... ....................................... :!@ ' . 
t. + n m n  ~ R O G Q A P R  PAC~XGE I ~ C - 1 1  0 .5 .  ARW CORPS OF ENGINEERS * 

JIM 1 9 9 8  .. * RIDROLOGTC ENGTNEWNG CENTER * 
w k s r o ~  4 . 1  . + 6 0 9  SECONO STREET 

e IWVIS, CALIEORNTR 9 5 6 1 6  

RON DATE 2511n604 TlWE 1 3 : 5 7 : 5 3  "- ( 9 1 6 1  7 5 6 - 1 1 5 4  ......................................... ....................................... 

TXrS P R O G W  REPLACES RLL PRFYIOiiS VCRSTONS OF RC-I KNOWN A.3 HECl (m 131, XEClGS, RClDB, AND REClKW. I 
THE DEFINITIONS OF VA81RBLES -RTMP- AND -RTIOR- RRYE W G E D  D,OK TXOSE USED WIIIi TXE 1973-STYLE INmTT STRLCTURE. . . THE D E F I N I I I W  O F  -RNSIM- ON IW-UIRD WAS CRRNGED WITH REVISTONS DATED 28 S E P  81. TEE IS TLiE FORT-? WRSTON 
NEW OPTIONS. -RW( O U T n O W  SWNERGENCE , SINGLE EYENT m G Z  CIILCOIATION, DSS.WRITE STAGE ZXEQ-CT, 
DSSiRWiD TTS3 S E R I E S  AT DESIRED CALCDIATTON INTER- LOSS RRTE.GREEN AND M T  INFiLTRRTTON 
X I X I X X T I C  W . :  N E W  FTNTTE DII-FERENCE ALGORTTtM 1 

I 

1 HEC-I INPUT PAGE 1 

LINE I D  ....... 1.......2.......3....... 4 ...... 5 ....... 6.. .... 7 ....... 8.......9.... . 1 0  

1 I D  LOOP 3 0 3  CORRIDOR-WHTTE TANXS AX% D R R I W E  m T E R  P W  UPDATE 
2 I D  M I S T I N G  CONDITION r n R 0 L O G f  MODEL 'WITHOUT PROJECTS I N  PLACE' /' 

PER DIRECTION AND BB PROVISION OF T E  FCDNC, DZ.5 IL9S ADDED W 
PROVIDED DTYERT DATA FOR TXE EXISTING DIVERSION IPREVIOUSLY 
TORNEL' OFF1 AT D I l 8 9 .  

TXE R E 5 m T S  OF THE nWDP-N now SPLTT RNRTYSIS 
AT PERRWILLE 6 83RO AVE BETWEEN OLENOALE RNO BET- 
BOm ROAD WAVE BEEN INCORPORATED m 0  T X I S  MODEL 

NOTES : 
I. THIS HEC-1 HODEL CONTAlNS TXE FOLLOWING SUPER -INS. WHITE TRNXS 3. 

............. 
x :!.',xL::*.:>,:. 
>::x:'.TP m:!. K C 2 7  

C;:S mrii XYC IKTLY &D:T;TX rra Y~GET,\TI:X, 7'1 L~.T .w ch:ti:~i: LY IL 

O F  REPORTED PXOVTDEO RETENTION 
i R CONSEXYRTNE E S T M T E I .  RETENTTON 

DRRlNRGE REPORTS. 
5. REVISED DRlUNliGE B O U N D W E S  BASED UPON FIELD INSBECTTW OF S W  CITY.  

GRRND. CONBTNED SEVERAL W I N S  TOGETHER TO NRXE NEW BASINS 1 1 4  6 1 1 5 .  
ALSO REROUTED SUBBR5-S lOOA, 1 0 1 ,  102.3 AND 1 0 6  TO TXE SOUTR TO 113% 

6. CXD.WEL ROUTE ALONG R E M S  ROAD TJPDATED TO REFLECT NEW CONSTRLICTION. 
1 .  REVISED SCS TYPE 11 RUN- DISTRTBOTION FOR TXE 24-HOm G G X E I W  

QTnD,, 

8 .  REVISED RRIN-L DEPTH-- REDUCTION FACTORS. 
9.  PSTF WERE ADmSTED W E D  ON THE YliGUE.5 O F  X K W  RNO WEDE EDITED INTC 

THE DATA F I L E  BY THE SCrnC. 
l o .  AVERAGE XXSAT YRLVES 60R SUBWINS WTTE BORROW PITS I W I I I E  TANXS 

36 ID AREAS W3 S t 4 1  WERE EST-TED BY EEC. 
'DLRGRRH 

37 I T  5 6 0 0  
38 TO 5 
39 I N  15 
4 0  



WARNmG --- ROUTED OUTffiON ( 874.1 I S  GRULTER TIL9N NRXlMUn OUTPLOW ( 860  1 iEl STORAGE-OUTFLOW TABLE 

( -  W I N G  --- ROUTED OUTFLOW ( 862.1 I S  GRULTER TARN W W O M  OWFLOW ( 860  I IN  S?ORAGE-WELOW TliBLE 

WARNING --- ROUTED OUTFLOW ( 874.1 IS  GWXTER TXRli NRXIMUN ODTffiOW ( 860 .1  IN  SIOBAGE-OUTFLOW TABLE 

W I N G  --- ROUTED OUTFLOB 1 880.1 I S  GRULTER THIW W I M M  OUTffiOW 1 860.1 IN STORAGE-OIITffiOW TRBLE 

WRRNmG --- ROUTED OUTFLOW 1 081.1 I S  GRERTER THRN &WTNUN OUTPLOW I 860.1 IN STORAGE-OUTFLOW W L E  

WARNING --- ROUTED o m n o w  ( 878.1 IS GREATER THRN N R X ~  OUTFLOW 1 8 6 0 . 1  m STOPAGE-OUT~~~OW ~ I E  

WWWG --- ROUTED o m f f i o ~  ( 870.1 IS GREATER T- m x m  omnow 1 860 .1  IN STOW-ournaw TABLE 

WRRNWG --- ROOTED OUTFLOW 1 189.1 I S  GRULTEB TIL9N NRYTNON OUTPLOm 1 850.1 IN STOPAGE-OUTFLOW TABLE 

VARNLNG --- ROUTED OUTFLOW ( 874.1 I S  GRULTER THRN W I M U M  OUTPLOW ( 860 .1  IN STORAGE-OWFLOW TABLE 

WARNING --- ROUTED OilTFLOw [ 874.) 1.3 GREATER THRN & W m  OUTPLOW ( 860.1 IN STOPAGE-OUTFLOW TABLE 

HRRPilNG --- ROUTED OUTFLOW I 859.1 I S  ORERTER TiiRN W T W N  OIITffiOW ( 860.1 I N  STORAGE-OUTFLOW TABLE 

W m G  --- ROUTED OWFLOW ( 864.1 15 GRULTER THiW N M I M M  OiiliPLOW i 860.1 IN STORAGE-OIITnOW TABLE 

WliRNING --- ROUTED OUTFLOW 1 868.)  IS GRWLTER TWAN N R X m  OUTffiOW ( 860.)  IN STORAGE-ODTIZOW TABLE 

W I N G  --- ROUTED OUTFLOW ( 865.1 TS ORWITEP Tim MMDCJX OUTFLOW 1 850  1 I N  STORAGE-OUTELOW TRBLE 

RUNOFT S m Y  
FLOW TN C M I C  PEET PER SECOND 

T m .  IN HOURS, ARER IN SQ- NILES 

PEW TLNE OF AYEWE now wn WTNUN PERIOD B R S ~ N  m x m  TTE~E OF 
OPERATION STRTION FLOW PW( APSA STACE NRX STRGE 

+ 6-iIOUR 24-HOUR 72-AOUR 

ROUTED TO 
RCPl 1386. 12.89 222. 61. 30. 1.94 

ROUTED TO 
RCP3a . 251). 12.50 31. 8 .  4. .Z9 

WDROGRAPH AT 
+ 3 863. 12.33 8 9 .  22. 11. .81 

2 C r n T N E D  m 
+ IiCPJ 1048. 12.42 119 .  30. 14. 1.10 

ROWED TO 
+ RCP3 a 13 .08  517. 141. 68. 1.86 -0 sw a& w A a  (OuUh% 

XXDROCRAPX AT 
+ 4 396.  12.25 36. 10. 5. .30 

2 CCHEIMD AT 
+ CPS 1315. I2.25 121 33. 16.  1.02 

RWTED TO 
RCP5 1312. 12.25 121. 33. 16. 1.02 



ROVTED TO 
RCP1 1 9 0  12.33 

E Y D R O C m A  AT 
9 1402. 12.33 

2 CCPIBTNED AT 
IlCP9 3324 12 33 

RIDROGRAPX All 
8 890. 12.33 

2 CONBINED AT 
CP9 4190. 12.33 

ROUTED TO 
RCP9 3543. 12.75 

XYDRWRMH AT 
10 1357. I2 75 

2 C O N B r n D  nT 

2 COMBINED AT 

DTYERSION TO 

2YDRmIULPH Al 

DIYERSION TO 

KIDROGrViPH AT 

ROUTED TO 

XYDRWRAPH AT 

2 C W T N E D  AT 

ROUTED TO 

XYDRMjRlieH AT 

ROUTED TO 

HYDROGRAPH I\T 

2 COMBINED AT 

ROUTED TO 

EXDROGRME AT 

ROUTED TO 
RCP14 1392. 12.58 173, 

2 COMBPlED AT 
IlCPl5 2485. 12.50 319 

B m R O G W B  AT 
16 1206. 12.$2 144 

ROUTED TO 
-16 0. -00 0. 

2 CONBTNED AT 
CP15 2485. 12.50 319. 
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. . ~ODIFED-KO 
........................................... D\VLE~IO~\) OU& p'iL ........................................ 
: . moon w ~ n n ; w ~  PACKAGE IXEC-I) rZw1fi16/~~li$)~& , i U.S. ARMY CORPS OF ENGINEERS : 

JUN 1998 BXDROLOGIC ENGINEERING CENTER 
t VERSION 4.1 : &O~.~OLIPM~~+ DRYIS, 609 SECONO CLLIFORNLA STREET 95616 + 

nw DaTE 140EC04 TTHE 10:51:27 ' (9161 756-1104 . . ............................... .......................................... 

TXIS PROGRRN REPWICES ALL PREYIOUS WEIONS OF HEC-I IhlOWN R5 NECl (JIW 731, AEClGS, HEClDB, AND HEClKW. 

THE DEFINITTONS OF -DALES -RTIHP- AM) -8TIOR- HRYE C W G E D  FROM THOSE USED WTTX THE ,979-STYLE INPVT STRL7CTW.B. ~~~ - ~ ~ ~ ~ 

THE OEhINlTION OF -AMSiM- ON RN-ULRO W r 2 5  CXPNGED WiTX REVI510N5 DRTED 28 SEP 81. TXIS IS THE FORTRRN77 VERSION 
NEW OPTIONS: W R E A K  OUTffiOW SUBMERGENCE , SINGLE EVENT D-GE CALCULATION, DSSiWRlTE STAGE FPZQUENCY, 
"91:ilPliO T W  SIXlES 1" DESIRED -TION INTER- 1055 RIITE:GREDN RND ANPT INFILTRATION .................. 

KTNENRTTC HRW: NEW E'INTTE DIFFERENCE RLGORITXN 

BEC-1 INPUT PACE 1 

LINE 
' ID ....... 1 ....... 2.......3.......4. ...... 5. ...... 6.......7.......8.......9...... 10 

I ID LOOP 303 CORRTOOR-WHITE TANKS RREA DRATNRGE NRSTER PWLIl UPDATE 
2 ID EXISTING CONDITION KXDROLOGY NODEL ,WITHOUT PROJECTS M PLRCZ' 
3 ID 
4 ID PER DIRECTION 1WD BY PROVISION OF TEE FCIU4C, URS It4S ADDED THE 
5 ID s i a v r ~ ~ o  DIVERT oam FOR THE EXISTING DIVERSION (PREVIOUSLY 
6 ID . TVRmD OFF) AT DIl89. 

7n -" 
i ID THE RESULTS OF THC FLOODPLAIN now SPLIT ~WRWSTS 
9 ID AT PERRXVILLE 6 83- AVC BETWEEN GLENaRLE AM) BET= 
10 ID HOME RORD HAYE BEEN INCORPORRTED INTO THIS MODEL 
11 ID 
12 ID 
13 10 REVISED BY US5 DATE. 01-14-04 
1 4  10 FILE. 1303NlL.DAT 

TES: 
TXTS MC-1 NODEL CONTAINS THE FOLLOWlNG SUPER BRSINS: WHITE T M S  3, 
Ili. 7B. 2C. 2 0 .  2E. 2F. 26 .  29 21 .  25.  2K. 2 L 3. 4 TXRU 26. 

.~." .."" .."""". 
FOR NEW DEVELOPNWTS ONLY 80% OF REPORTED PROVTDED RETWTIM 
WRS INCLUDED IN THIS NOOEL (RS A CONSERYATIVE ESTIMATEl. RETENTION 
WACITTES WERE ESTIMATED BY EEC FOR DEVCLOPNENTS WITH NO 
DRAINlicE REPORTI. 
REViSED DRAINAGE BOIMDARTES B S E D  UPON BlELD INSPECTTON OF SUN CITY. 
G M D .  CONBTNED S E W  BRSIN.5 TCGETHER TO HAKE NEW BASINS 114 6115. 
-0 REROUTED SUBIBBLSTNS IOOA, 101, 10ZR RND 106 TO THE SOUTH TO 113R. 
CHANNEL ROUTE ALONG REMS 80110 UPDATED TO R E n E C T  NEW CONSTRUCTION. 
W I S E D  SCS TYPE Ii RAINFALL DISTRIBUTION FOR TBE 24-XOUS GENERRL 
STOW. 
REVISED PAINFALL DEPTX-IIRER REDUCTION FACTORS. 
PSTF WERE ROJTJSTED BRSED ON THE "ALOES OF XKSAT AM) WERE EDITED INTO 

ID THE ORTA FILE BY TNE FCONC. 
ID 10  A ~ R R G E  XKSRT V R L ~ S  FOR S~JBBRSTNS WITH BORROW PITS (WHITE TANI(S 
TD X3 6 841 WERE ESTIMATED BY EEC. 
'Dm- 
IT 5 600 



1 

LINE 

:. 

. . 

........................................................................... . ""'.TRRNSNIS5~o~ ...... 4,25/00 . E~'.."--'-.+'*--'~+**...++ ........................................................................... 
SW BASIN LG AND 01 RECORDS UPDATED PER SLOPE CXRNGE TO SU3 BASIN 1 
AT REOWST Or FCDNC ON 11-17-03 

E3C-l INPUT PAGE 2 

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

m 1 
RX S W  B B I N  1 
XN THE FOLLOWING P M T E R S  WE= PROVIDED FOR THIS =IN 
m l= 3.5 Lca- 1.5 S- 527.2 Kn- ,050 LAG- 40.7 
F+4 PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 

KU RCPl 
XN ROUTE FLOW FRM( CPl To CP2. 
R5 5 -1 0 
RC .06 . 0 4  .06 17800 .0469 
RX 1000 1125 1300 1390 1405 1490 1590 1750 
RY 1440 1639 3 la28 1428 1439 1442 1444 

72 m Z 
73 hl( RUNOFF HYDROGRAPH FROM SW-BASIN 2 .  
71 BR 1.82 
75 LG .le .35 1.55 .37 12.00 
7 6 UT 115. 115. 259. 143. 557. 643. 728. 849. 1014. 1348. 
77 01 1t18. 1145. 985. 864. 735. 634. 545. 404. 268. 202. 
78 UI 189. 193. 1x5. 102. 35. 35. 35. 35. 35. 3 5 .  
79 UI 35. 0. 0 .  0. 0. 0. 0. 0. 0. 0. 
80 UT 0. 0. 0. 0. 0. 0 .  0 .  0. 0 .  , . 0 .  

81 m CP2 
82 XN ADD WDROGRAPiiS AT CP2. 
83 HC 2 3.76 

KK 8CP2 
FX ROUTE C0MBINT.O iflDXOGRRPHS AT CPZ TO CP3 ... 

L:$*.;. e s  89 2 -1 0 

3A 
RUNOFF HYDRMjRReH RlOM S W - W I N  3A 

....... ....... ..... ..... ....... LINE ID 1 2.. 3.. 4....& 7.......8.......9...... 10 

97 YX RCP3A 
98 XN ROUTE FLOW FROK CP3R TO CP3 
99 RS 2 -1 0 

100 RC .03 .03 .05 5300 .0060 
101 RX 1000 1023 1032 1046 1058 1067 1250 1540 
102 RY 1289 1288 1286 1284 1284 1286 1288 1291 

KU 3 
XN RUNOFF HYDRCGWH FROM SW-BASIN 3. 

110 YX TlCPJ 
111 XN ADD KYDROGRAPXS AT IICP3 
112 HC 2 1.1 

113 KU CP3 
116 YN W D  XYDROGRRPXS AT CP3 
115 HC 2 4.86 

PER UXS FLOODPIAIN RNmYSIS BY MIX? R. 
'. TilRN OFF DIVERT PER CULVERT MPROVENENT BY 'SONORIW RIDGE RERLESTATE' 

X J O  BY DlIlECTION OF NIXE DUNCAN AT FCDMC PER KT5 PBONE COPNERSATION 
WITH SONOPAN R I E E  ON 2-14-02. 

PER PilONE CO-RSIITIOX WITH FCDHC - PROPOSED 2-IO'X6' BOX CULVERTS WERE 



1 

L I N E  

' BRCXrIIIED ON 11-01-02 THERE I S  U S 0  AX EXTSTTNG 7 '  W lUiDAN 8 '  MP 
' AT THIS LOCATION 

KK 0 3  
EM NORTH INLET CXRNNEL DiVERSION BY BX ON 12 /14 /04  AT OLIVE ANEfmE 
DT 01189 
01 
m -- 
ORIGINXL DIVERT WP. COHMNTED-OUT FOR CMCX OF N I C  DIVERSION CONOTTTON 

' XN DI'IERT FLOWS TXAT Will OVERTOP TI(E B-SLEY CWC&L AT OLIVE X W N ( W  TYF 

HEC-I INPUT 

KX RCP3 
iM ROUTE FLOW FROM CPJ TO CPlO 
RS 2 -1 0 

RWOFF H Y D R O G W X  FORN SUB-BASIN 4 .  
.30 
.20 . 3 5  4 . 3 5  . 9 . 0 0  
47.  191. 286. 4 4 3 .  513. 346. 
1 .  1 4 . .  0 .  0 .  0 .  0. 

0 .  0. ' 0. 0. 0. 0. 

N A T ~ M L  R W  WZZ 

W O F ~ E ~  TD Y M U C  
N i c  D l \ I k ! 2 \ 1 d  

/' ., 
PAGE 4 

KK CPS 
KW ROD WDROGRRPBS AT CPS 
HC 2 1.02 

KK RCPS 
I(N ROUTE COMBINE0 BYDROGW\PXS AT CP5 TO CP6. 
RS 1 -i 0 
RC .08 .05 . 0 8  2400 ,0833 
RX 955 970 985 1000 1020 1035 1050 1065 
RY 2 8 1 5  2810 2805 2800 2800 2805 2810 2 8 1 5  

XM RUNOFF HMROGWX ERON SW-BRSIN 6 

Ki RCP6 
I+, ROUTE COMBINED RIDXOGRAPHS AT CPS TO CP7 
RS 1 -I 0 

BEC-1 INPUT PAGE 5 



W T N G  ---ROUTED OUTELOW I 932.1 15 GREATER TaRN N A X m  OUTIZQW I 860.1 I N  S T O W - O U T F L M "  TABLE 

WRRNXNG --- ROUTED OUTFLOW ( 916.1 I S  GRWLTER THRN NIU[IMUN O U T n O W  I 860.1 I N  STOWE-OUTFLOW TABLE 

WRRNING --- ROUTED OUTFLOW 1 896.1 15 GRU\TER THAN N A X m  O U T n O W  I 860.1  I N  STORAGE-OUTffiOW TABLE 

WRRNTNG --- ROUTED OUTFLOW I 862.1 I S  G W T E R  THAN N R X U  O U T n O W  1 860.1 IN STOPAGE-OUTnOW TABLE 

WRRNING --- ROUTED OUTFLOW 1 874.1 15 GRERTER TXIZN -IKON OUTFLOW ( 850.1 I N  STORAGE-OVTFLoK TAB1E 

w m m ~  --- ROWED omnow I 8so. r  1s GREATER THAN NRXINUN O ~ F L O W  ! 860.1 IN STOBAGE-MT~OW TRBLE 

WRRNTNG --- ROUTED OUTffibW I 881.1 15 GREATER THRN NAXII\NN OUTFLOW I 850.1 IN STORRGE-OUTFLOW TRBLE 

WRRNTNG --- ROUTED OUTFLON 1 878.1 IS GREATER THAN NAXTMIM OUTFLOW I 860.1 I N  STOWE-OUTFLOW TABLE 

WRRNTNG --- ROUTED OUTFLOW 1 870.1 15 GREATER TKlW W I M U N  OUTFLOW ! 860.1 M STORAGE-OUTFLOW TABLE 

WRRNING --- ROOTED OUTFLOW 1 869.1 I S  GRULTER THRN N R X m  OUTFLOW 1 860.1 I N  STORRGE-OUTFLOW TABLE 

WRRNTNG --- ROUTED OPTFLOW I 874.1 I5 GREATER THAN NAXiNUN O U T n O W  I 850.1 IN STORAGE-OUTFLOW TABLE 

W ~ I N G  --- ROUTED OUTFLOW I 8 6 9 . )  IS GREATER ~w m x m  OUTFLOW i 860 I IN STOWE-OUTFLOW TABLE 

WRRNTNG --- ROUTED OUTFLOW I 864.1 I S  GREATER T H A N . W I M M  OUTFLOW 1 860.1 I N  STOPAGE-MTffiOW TABLE 

WRRNIIIG --- ROUTED OUTFLOW I 868.1 IS  GRWLTER T W  NRXINUN OUTFLOW I 860 I I N  SIORAGE-OUTEZ'LOW TABLE 

WARNING --- ROUTED OUTFLOW I 866.1 I S  GREATER THAN MAXINUN OUTFLOW 1 860.1 IN STORAGE-OUTFLOW TABLE 
1 

RUXOFF J W Y  
FLOW IN CUBIC FEET PER SECOND 

TIME I N  HOURS, RRER I N  s o u m  niLE.3 

P W (  T P Z  OF AVERAGE FLOW FOR MWITMlM PERIOD W I N  NAX- T W  OF 
OPERATION STRTION FLOW PEAX AP.FA S T X E  HPX STME 

+ 6-HOUR 24-"Om 72-HOUR 

ROUTED T O  
+ RCP2 2458. 12.92 455. 126 .  61. 3.16 

HYDROGRRPX AT 
+ 3A 3 12.33 31. 8. 4 .  .29 

ROUTED TO 
+ RCP3A 250. 12.50 31. 8. 4. .29 

WDRNiRRPH AT 
+ 3 '863. 12.33 89. 22.  11. .81 

2 COHBINED AT 
+ IICP3 1048. 12 .42  119. 30. 1 4 .  

. . 
1.10 

2 COMEWED AT 
+ CP3 2655. 12.92 571. 155 .  75. 4.86 

DIVERSION T O  
+ DT189 @ 12.92 344.  93.  6.5. 4.85 L+- NIL slU=%od 

OUUL A&. 

ROUTED TO 
+ RCP3 @ 13.08  227. 62. 30. 4.86 - 0~ll ' iTO uoLu msp 

ROUTED TO 
+ RCP5 1312. 12.25 121.  33. 16. 1 02 



:,::e . +  DIYERSION TO 
2: 
v. ... 
\"' HYDROGRAPH AT 

+ 
ROUTED TO 

ROUTED TO 

HYDROGXAPH AT 

ROUTED TO 

HYDROGRAPH AT 
+ 

2 CONBINED AT 

ROUTED TO 

HYDROGXAPH AT 

ROUTED TO 
+ 

CP6 

RCP6 

7 

CP? 

RCP7 

9 

l I C P 9  

8 

CP9 

RCP9 

10  

11CPIO 

CPlO 

l D I l S S  

l D l 0  

2DTlaS 

2DlO 

RCPlO 

1 2  

CPlZ 

8CP12 

11 

RCPll 

13 

C P l 3  

RCP13 

1 4  

RCPI4 

1 s  

I l C P l 5  

16 
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North Inlet Channel Design Plan KM Drgn Existing Wash (KM Base) 121912004 

RS = 1 388 
~ . - . . . . - 
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HEC-1 peak discharges from Loop 303Mlhite Tanks ADMP . Estimation of peak discharges from modeling design 
. , HEC-1 Check of peak discharge estimates . HEC-RAS output for existing conditions with proposed flow rates (1600 cfs diversion) 

White Tanks FRS #3, North Inlet Channel 
Analysis and Calculations Report 

December, 2004 



O HEC-RAS Model 

The channel was analyzed using a HEC-RAS. At the 90% stage of the design, it was 
decided to revise the section of the ch&el ffom Northern to FRS#3(NIC South). A drop 
structure will be installed at the outlet of the Northern Ave culverts, greatly improving 
the efficiency of the channel and the culverts at Northern. An interim channel was 
provided on the NIC North project. 

Since the exact geometry of the downstream channel at Northern is unknown, the 
HEC-RAS model will be revised and resubmitted during the M C  South design. 
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~iversion Channel design Plan: 60% Diversion Channel 3/1/05 (6' drop) 3/17/2005 . , 

RS = 20456.34 

Station (R) 



































North Inlet Channel Desiqn Plan: 4-12x6 @ Nrthrn w drop inlet - 90' cha 3/16/2005 - - 

RS = 2.167 

Encroachment 

. . . . . . . . 

Station (8) 



















North Inlet Channel Analysis and Design 

The channel was analyzed using a set of methods and checks with HEC-RAS and 
FlowMaster as follows: 

1) The 1600 cfs flow to be contained within the channel was calculated &om the 
HEC-RAS analysis shown in the previous section. The parameters for the shape 
and side slopes as well as. the maximum velocity of the channel were set by the 
FCD, therefore only the bottomwidth and the slope had to bd calculated using 
FlowMaster. FlowMaster calculated that a 55' bottom width and a 0.00075 Wft 
slope would contain the 1600 cfs flow at a velocity less than 4 ft/s (velocity is 
3.37 ftJ's). 

2) The capacity and maximum velocity of the channel was checked in to ensure that 
it could handle all of the flowfYomBeardsley Wash, if necessary. The capacity 

' 

was 3025 cfs, greater than the entire flow fiom Beardsley Wash, and the velocity 
is 4 Ws. equal to the maximum permissible velocity. 

3) A sensitivity analysis was completed in HEC-RAS to ensure that changes within 
the ,chime1 would not greatly affect its performance. The norgal. Manning's 

' 

coefficient was set at 0.030 with a maximum Manning's coefficient (chamiel 
bottom moderately vegetated) of 0.035 and a minjmum Manning's coefficient 
(channel bottom of bafe earthpost construction) of 0.025: The analysis proved 
that slight changes in vegetation would not greatly affect the perform@iceof the 
channel. 

4)   he HEC-RAS analysis at Northern Avenue will be updated during the NIC 
South 'Design. For purposes of illustrating the hydraulic grade line on the 

' 

plans the elevations were kept the same as, the 90% plans. 
Results: 

Channel to measure 55' bottom width with a slope of 0.00075 Nft, with a capacity of 
3025 cfs. 

Small changes in vegetation will not affect the performance of the channel. 



NIC Channel with 1600 cfs Diversion 
Worksheet for Trapezoidal Channel 

Project Descr~ptlon 

Worksheet NlC@l6OOcfs 
Flow Element Trapezoidal Channel 

Method Manning's Formula 

Solve For Channei Depth 

Input Data 

Mannlngs Coefficient . 0.030 

Channel Slope 0.000750 Wft 
Lefi Side Slope 6.00 H : V 

Right Side Slope -. 6.00 H : V 
Bottom Width 55.00 f l  

Discharge 1.600.00 cfs 

Results 

'Depth 5.42 R 
Flow Area 474.3 flz 
Wetted Perimeter 120.93 f t  
Top Width 120.03 ft 
Critical Depth 2.68 ft 

0.010172 Wfi Critical Slope 
. . 

velocity 3.37 ftls 
Velocity Head 0.18 R 
Specific Energy 5.60 fi. 
Froude Number 0.30 
Flow Type Subcritical 

Project Engineer: Amzie Cox 
k:\ ... \hHh\flowmasler\nic capacity.fm2 Kirkham Michael Consuitins Engineers FlowMaster v7.0 E.00051 



Capacity of NIC Channel 
Worksheet for Trapezoidal Channel 

Project Description . .  . 

Worksheet NIC 
Flow Element Trapezoidal Channel 

Method Manning's Formula 

' . Solve For. Discharge 

' lnput Data 
~. 

Mannings Coefficient 0.030 
Channel Slope 0.000750 ftlft .. ' 

Depth . . 7.50 fl 
Left Side Slope 6.00 H : V 

Right Side Slope 6.00 H : V 

Bottom Width 55.00 fl 

Results 

Discharge 3,025,47 cfs - EAN*LL- &%apf OF- .NW 
Flow Area 750.0 fl' 
Wetted Perimeter 146.24 fl 
Top Width 145.00 fl 
Critical Depth 3.91 A 
Critical Slope 0.009157 ftlft 
Velocity 4.03 ftls - * L Q ~ W  
velocity Head 0.25 fl 
Specific Energy 2.75 fl 

, Froude Number ' 0.31 
' Flow Type Subcr~tlcal 

Project Engineer: Amzie Cox 
k:\ ... \h&h\flawmaster\nic capaciv.fm2 Kirkham Mlchaei Consulting Engineers FiowMaster v7.0 r/.00051 
11/30/04 12:34:18 PM B Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 Page 1 Of 1 

. . 





---- ~ . . ~~. -. .~ ~. 
105,928804.5170,528761.5210,1220.0000,CALC 
..5007.,934091.'7350,528797.2750,1301.215O,MCDOT-BCHH-NW-33 
+5008,934080.3090, 531435 ..5140,1277. 6950,MCDOT-AC-N-1-4-33 :(ouu~a~w-ss-cd~%.?E)) 
"5012,934069.'0100,534074.5270;1253 .'3700,MCDOT-AC-NE-33B& 
5069,923517.9120,534092.7930,1181.8350,MCDOT-BCSE4 
5070,926148.2190,534066.9410,1197.4190,MCDOT-A E4 

.:~.5071,928788 ..1220,534.040.9780,1217.090.0,MCDNE4 1 A 
5072,923530.3190,528817.3950,1214.771O,CAC 

6 
5073,926161.8260,528808.8810,1230.4960,FND lINCH IP 
5074,939342.8750,534106.7480,1280.7070,CnC 
5075,931448.0690,528779.7480,1278.5030,CnC 
5077,939410.5560,528835.1310,1338.6660,FND 3/4 PIN 
5078,936728.6800,528846.8440,1310.3880,CnC 

~~~100003,928797.6730,531402.4940,1236. ~ ~ ~ O , C R B [ Q ~ D ~ % ~  $ F ~ - ~ @ d  
100005,936704.5020,534090.4830,1269.6250,CAC' 
100006,939431.3360,531466.9090,1306.8680RP-L 8902/51162-4 
100007,939281.3020,531466.1550~1306.6360RP-L 8902/51162-3 
100008,931428.3490,534057.6320,1238.6130,CAC E1/4 33 MCAC 51133-1~ . 
100009,923517.1980,531470.8270,1197.1970,CAC S1/4 4/51027-IM 



1 BUILDING ! . b:;- , / BUILDING CORNER - 1 
BCC CONC CORNER i L i I 

! BCOL / CORNER COLUMN i . .  - 
/ FOOTING ELEV 1 BFE 4 

I ---..-- BFF 1 - FINISHED FLOOR / .  

j BUILDING OVERHANG ' I .. - 
/ PLANTER - ; u / BRD ROOF DRAIN ' i 

I 
1 

.. - -  -- - - 
. ---- CONTROL - -  -3 - 

CCEI# 1 CEI REBAR I ........... .- . _ ..... : 
CCPS COTTON PICKER SPINDLE L. . - .- .. -. - . -. .. -. -' 

CCX 1 CHISELLED X 1 
HUB CHB 

CHK % I CHECK 

CHKROD# CHKROD .. 
I 

~ L N I T # ~  
INITIALIZATION POINT - 
IRON PIPE 1 ! . --- 

I CLC -I CALC POINT i 
CN / NAIL . i 

I ROW MARKER 1. CRM , . _ . - _ - - ~ - , _ . _ . . - . . . - - - - - t  

STONE MOUND I 5 S L - -  .. 
STONE __; i 

i 

! 
i 

DRAINAGE 1 
I - 

I DCMP I CORR. METAL PIS_ - .- -. -- 
I i- DCT# , CONC CANAL TOP -...-........ - - ........ .- - ....... .' 

 DIRT DITCH ROT . IBE -1 1 DDT# 1 DIRT DITCH TOP . - I 
DDW . I DRYWELL -. 

1 
,Er 1- LOW LINE 7 8 

. , .  . . 



. .  . 
I I DHW# . i HEADWALL 4 

i DHWO / HEADWALL ' 01s L -----_--- -- 
~ D P I  . I P ~ ~ E I N V  -_ ! 

- 1 
-4 

DPVC / PVC PIPE 1 . .  
i. 
! DRCP--.&REINF.CONCREZ~E~ 

/ DRR I RIP RAP i 

I SCUPPER IN WALL I.DSC-_-! i 
DSD 1 STORM DRAIN I 

+ 
DSM I MH STORM i 
DTP 1 ~ 0 ~  OF PIPE ! 
DWW I WINGWALL 1 

WlNG LEFT -F!_m ' I 
DWWR WING RIGHT 1 

I ! 

! 
BRICK HEADER LLLL.-..LLLLL~ i 

I BARBED WIRE 
! 
i 

I-c%c HEADER .J 1 
FCL# I CHAIN LINK 

/ DOUBLE GATE 1 
F D G  

FENCE POST ! 
; P~PEFENCE__-- - : - ;  
I 

. . 
RETAINING WALL . - . -  

FSG SINGLE GATE i 
WOOD FENCE - I .  . 

.--.A 

WIRE FENCE 

FWH# 

&I# - TWROUGHT IRON . . I 
FWL# / BLOCK WALL i .  ' , 

I WALL TOP ELEV 1 

GROUND-_ 
GATE -- - 
GG# 

GRADE BREAK I 
HIGH POINT i 

' 

GLP# 1 LOW POINT I 

IRRIGATION i 
T'IRRIGATION LEE-._ I 'lL--..- d LIRRIGATION INV A 

IRRIGATION STANDPIPE 

IRRIGATION STRUCTURE - . 11s 
IRRIGATION VALVE 



L -- 
[ OS# ~ - O F F S E T  - 
'7 

1 
1 OFFSET# 1 OFFSET ! 

i 
i I 

ROADWAY j 

/ PAVEMENT ELEVATION 
i 

__________4 

i 
BRIDGE END i PEE- -4 
BRIDGE EDGE ! -- -- - 

RBBR / BRIDGE RAILING I 
I 

RCG i 
RCL# 1 CL ROAK! . 1 

7 1 CURB OPENING - I 

RCP# / CONC PV&IT ELEV 
-4 

DEPRESSEDCURB ! 
DlRT TO PAVEMENT ... :--A 

! DIRT ROAD ELEV ---- I 

STRIPE DASHED 
REB# EDGE BRICK i 
RECB#. / EXTRUDED CURB BACK 1 

I 
I 

RER# ! EDGE DIRT ROAD - I 
RES# STRIPE EDGE -7 

FLOW LINE I 
/ ROAD GRADE BREAK 7 A---.----..---.-.d 

RGL# J-GE.LINE !. 

RGR# 1 EDGE GRAVEL ROAD ! 
RGRL# GUARD RAIL .-........... J ... A 

/ GROUND I 
HANDICAP RAMP 

-! 
i 

d 

RHCS / HANDICAP SYMB I - -- .- .- 
RHP#  HIGHPO POINT I 

LOOP DETECTOR 

" I PRECASTCURB 1 
j M E T E R _ -  

! STRIPE PARKING L E S  -i 4 I 
CURB RIBBON BACK 

1 - 8 



RRCB# 1 CURB ROLL BACK ! 
/ CL RAILROAD i -- RRR# 2 

RSCB# CURB SINGLE BACK ! 1 
RSCF# 1 CURB SINGLE FACE i 
RSCP / SCUPPER : ......... --- 
RSS# 1 STRIPE SOLID ! 
RTL# j EDGE TRAVEL LANE . ' . i : 
RVCB# I CURB VERT BACK i 
---A - 

RVCF# I CURB VERT FACE ! 
RVG# I VALLEY GUTTER 

! 
1 - 

RWGB 1 BOTTOM WING - 1 .  
RWGT I TOP WING 

I 
!. 

,--.- 

i 

SIGNS 1 

SBBL BILLBOARD OVERHEAD i -_._._-..____.d_..-____-___ _ $ 

SBBP i BILLBOARD POST . ' i 

SBOLT 4 ! SIGN BOLT PATTERN .- i 

SBP' - / BARRIER POST j 
SBR i B R I ~ G E  SIGN j 
SCS ! SIGN CANTALEVER .- 1 
SDL i DELINEATOR I 
SDP i s l G N . ! z ! . ! ! p ~ ~  

I MILEPOST 
I 
I ... SMP -.- 

SOS 

SRR -- / RAILROAD. .... j 
SSE . 1 SIGN EDGE -,i 1 
SSP 
SSPE I SPEED SIGN ---.-r.-.r-! I 
SST 7 STOP SIGN j 

i 

UTILITIES I 
UARV -. I 1 A~REE_LE.~SEU.C\CVE~.~:~- 
UBFP ' .I BACKFLOW PREVENTOR - i 
UBSE# / BS ELECTRIC I 

? : ~ ~ ? s # - _ i s s c n s ~  -. -. -..- 
UBSI# A BS IRRIGATION . 2 ! 
UBSS# BS SEWER ! 
UBSST# / BS STORM I 
UBST# 1 BS TELEPHONE 1 
UBSTV# I B S N  - -- 

I 

UBSW# I BS WATER i 
UEB i E BOX 1 
UEL / E LINE . - --- -4 
UELM / E LINE MARKER I 

ELECTRIC MH ' 1  L . i 
/ E OUTLET . . .  1 -- 
! E TRANSFORMER . . A  

WU / ELECTRIC UNDERGROUND -2 



. . 

,/  UEZ / E MISC' 
i 
> - 

/ UFH , 1 FlREHYDRANT---- i 
/UFHR--_IIFIRE HYDRANT RISER 
j UFO . I  FIBRE OPTIC MARKER i 

. j - UFR IYBRE OPTIC RISER 
/ UGLM . 1 GAS LINE MARKER i 
i UGLR / GAS LINE RISER... j 
r-"----- 

GAS METER / 
I 

! GAS SERVICE . ! IUGS + - 
UGUY 1 GUY ANCHOR 

UGV j 

I U G W  / GAS VENT 

UGZ ! GAS MlSC i 

1 HI-TENSION TOWER FOOT 1 ... 4 
/ SEWER INVERT A 

. R R  PIPE INV j ........................ ..--& 

IRR STRUCTURE 1 .. ..- 4 IRRVALVE 
. . 

U IV 

1 JUNCTION BOX ELEC 1 LYSIE 
UJBT JUNCTION BOX TEL i 

U J B N  ! JUNCTION BOX TV - - 
UJBZ .- / JUNCTION BOX MlSC i 

-? 
ULA ! LIGHT AREA i 

u LP {-.LIGHT PARKING .- j 

ULS ' LIGHT STREET I 

ULSP SPRINKLER- ................ 1 . - 
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Cholla Wash Confluence Analysis and Design 
'' 

The channel was analyzed using a set of methods and checks with HEC-RAS and hand 
calculations as follows: .. 

. . 

1) HEC-RAS was used to determine the extent of soil cement needed at the 
confluence. . . 

2) Standard Watercourse System ~kdiment Balance was calculated for the section of 
the Chollah3eirdsley Wash confluence (per State Standard 5-96). The stream 

. . degradation upstream of the confluence was cdculated at 3.8' requiring a 6'toe 
down for the soil cement. The stream degradation downstream of the confluence 

. wa? calculated at 8.4' requiring an 8.5' soil cemekt toe down. 
3) Standards set forth by the Drainage Design Manual for Maricopa County were 

followed providing a minim- 8' width and a slope of 2:l. > 

Results: 
Soil cement to be placed for 900' of east bank of Beardsley Wash at Cholla Wash 

confluence 
Toe down depths vary from 6' upstream to 8.5' downstream. 
Soil cement to be 8' in width and slope at 2:l. 
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State Standard 5-96 Watercourse System Sediment Balance 

Beardsley Canal Wash and North Inlet Channel Estimated Channel Degradation 
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/a , -  ARIZONA DEPARTMENT OF WATER RESOURCES 
FLOOD WARNING AND DAM SAFETY SECTION 

i 

I 
j 

i 
State Standard 

. . 

for 

Watercourse System Sediment Balance 

Under authority of ARS 48-3605(a), the Director of the Arizona Department of Water Resources 
establishesthe following standard for identificationof and developmentwithin erosion hazard areas 
and areas affected by a net system sediment deficit or surplus in Arizona: 

The guidelines outlined in State Standard Attachment 5-96 entit1ed"Watercourse System Sediment 
Balance" or by an alternative procedure reviewed and accepted by the Director will be used in the 
identification of, or regulation of development within erosion hazard areas, and watercourses 
affected by a net system sediment deficit or surplus in Arizona for hlfilling the requirements of 
Flood Insurance Studies, and local community and county flood damage prevention ordinances. 

For the purpose of application of these guidelines, erosion hazard area and watercourse system 
sediment balance standards will apply to all watercourses identified by the Federal Emergency 
Management Agency as  part of the National Flood Insurance Program, all watercourses which have 
been identified by the local floodplainadministrator as having significant potential flood hazards and 
all watercourseswith drainage areas more than 114 square mile or a 100-year discharge estimate of 
more than 500 cubic feet per second. Application of these guidelines will not be necessary if the 
local community or county has in effect a drainage, grading or stormwater ordinance which, in the 
opinion of the Department,results in the same or greater level of flood protection as application of 
these guidelines would ensure. 

i 
This requirement is effective October I ,  1996. Copies of this State Standard and State Standard 
Attachment 5-96 can be obtained by contacting the Department's Flood Warning and Dam Safety 
Section at (602) 417-2445. 
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. . . . !. I,. Introduction 
. . 

. . 

Channel degradation occurs within watercourses corriposed of erodible material, where local or 
general differentials in sediment transpoTt capacity exist. Numerous factors control the short 
and long term degradation potential of channel reaches, including the size and cohesiveness of 
the material of which thechannel is composed, the vegetation type and density in the channel, 
the hydraulic characteristics generated within the channel under flood events, and the existence 
of flow redirection or concentration structures within the channel. A key factor, however, is 
the amount of variation in channel properties from reach to reach. A channel reach attempts 
to adjust to conditions imposed on it by factors occurring up- and downstream; thus, the more 
uniform the channel is along the system under study, the less the potential exists for channel 
degradation to be a significant factor. Natural and man-made discontinuities along the system 
can create iocal increases in sediment transport potential, which often result in local 
degradation of the channel. System-wide disturbances, such as those associated with 
urbanization of the watershed or dam construction, have more far reaching impact, as the 
entire channel is forced to adjust to a change in sediment supply. 

This document presents procedures that may be used for estimation of channel degradation in 
unlined watercourses within Arizona. Three levels of procedures are provided, with data 
requirements, procedural complexity, and accuracy of results all increasing as the analysis 
level is incremented. The Level I approach provides an initial estimate of local channel 
degradation potential for generally stable, natural channel conditions. The resulting initial 
estimate may be reduced through use of the more rigorous Level I1 methodologies. Level I11 
procedures are outlined for situations that warrant more detailed channel degradation 
determination. 

:a 
SSA 5-96 CDE-1 September 1996 



General 

Three levels of procedures for estimation of channel degradation depth are described in the 
following paragraphs. The first level of analysis provides an initial estimate of the potential 
scour depth to consider for design of structures to be placed near a streambed or along the 
banks of a channel. This first level of analysis is recommended only for channel reaches that 
are expected to be in general balance with the surrounding system -- i.e. no major disturbances 
(dams, bridges, encroachments, etc..) are evident in the site vicinity -- and where the desire is 
to establish a "safe" scour depth to allow for the concentration of flows that can naturally 
occur within channels composed of erodible material. The Level I1 procedures provided are 
methods for demonstrating the site specific limits to erosion potential, involving computBtions 
which require local hydraulic information and sediment size distributions, or historical 
evidence of channel performance. The third level of procedures outlined will provide more 
definitive determination of channel stability in the reaches under study. This level of analysis 
is recommended in areas where local flow characteristics are complex, where the channel has 
been redirected or otherwise modified by acts of man, or where the safety of local paralleling 
or crossing structures is of high concern. 

Level I 

This level of analysis requires the following information : 

Peak discharee associated with the 100-year flood (Q,,). May be estimated using 
simplified methodologies such as ADWR State Standard #2 (SS 2-96), USGS 
regression equations, or  other appropriate local or more detailed methods. 

The total scour depth, d,, is the combination of general degradation and long term degradation 
and can be computed as follows: 

where: 
ds = Total scour depth, in feet 
d,, = General degradation, in feet 
dl, = Long term degradation, in feet 

General degradation can be computed as follows~ 

d,, = 0.157(Q,,)' for straight channel reaches 

and 
, 

d,, = 0.219(Q,,)04 for channel reaches with curvature. 

SSA 5-96 . CDE-2 September 1996 
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The second equation will give the worst-case scour for channel curvature, and is not 
recommended unless significant curvature is evident along the channel reach. 

Long term degradation can be computed as follows: 

d,, = 0.02(Q,,)O 

This equation for long term degradation should only be used when no downstream controls 
exist within the channel system. 

The total scour depth, d, , should be applied to the lowest point in the local cross section for 
determination of the elevation to which scour will occur. 

For Level I, the minimum total scour depth, d,. shall be 3 feet. 

Level I1 

The Level I1 approaches presented below may be used to demonstrate the ability of the 
existing charnel system to resist degradation, and to justify a lesser burial requirement than 
that computed using the Level I equations. 

Erodibility evaluation 

Three procedures for determination of the erodibility of local channel material under 
computed hydraulic conditions are presented in the ADWR's State Standard for Lateral 
Migration Setback Allowance for Riverine Floodplains in Arizona. These procedures 
are: (1) the allowable velocity approach; (2) the tractive stress approach; and, (3) the 
tractive power approach. One or more of these procedures can be used to demonstrate 
the adequacy of the material of which the channel is composed to resist the erosive 
action of the flow under 100 year flow conditions. 

Armorine potential evaluation. 

An evaluation of relative channel stability can be made by evaluating incipient motion 
parameters and determining armoring potential. The definition of incipient motion is 
based on the critical or threshold condition where hydrodynamic forces acting on a 
grain of sediment have reached a value that, if increased even slightly, will move the 
grain. Under critical conditions, or at the point of incipient motion, the hydrodynamic 
forces acting on the grain are just balanced by the resisting forces of the particle. For 
given hydrodynamic forces, or equivalently for a given discharge, incipient motion 
conditions will exist for a single particle size. Particles smaller than this will be 
transported downstream and particles equal to or larger than this will remain in place. 

SSA 5-96 CDE-3 September 1996 



SECTION 311 

SOIL CEMENT BASE COURSE 

This itemshall consist of a base course composed of a mixture of local soil, poaland cement, and water compacted at optimum 
moisture content. 

311.2 MATEWALS: 

Poitland cement and water shall complywith Sections 725 and 225. The soil for the mixture shall consist of the material in the 
area to be paved. The material shall not contain more than 5 percent gravel or stone retained on a 3 inch sieve. It shall be 
demonstrated by laboratory tests that the plasticity and hardening characteristics of the soil will be adequately modified by the 
specified cement content.' 

311.3 EQUIPMENT: 

An ample number of machines, combination of machines and equipment shall be provided and used to produce the complete soil 
cement base' course meeting the requirements forsoil pulverization, cement distribution, water application, incolgoration of 
materials, compaction,,iinis,~ng, and for application of the curing material as provided ,+ the~es~ecifications. 

Mixing shall be accomplished by means of multiple-pass so~l-cement mixer, single-pass soil-cement mixer or central plant mixer. 

The material shall be scarified, pulverized, mixed with water and cement, compacted and finished and cured in lengths permimng 
the fill roadway width to be com~lete in not more than 4 hours from the time that cement is ex~osed to water. Such leneths will ~ ~~ - ~- . ~~~~ 

generally be not less than600 feet or the length of one Cityblock and preferably more. Where ;gutter section exists the material 
shall be pulled back W m  the gutter face for the full depth of the course before processing. ..! 

311.4.1 ~u lvkr i z in~ :  Before application of cement, soil to be processed shall be sdqified to depthofbase. The materid should 
be damp at time of scarifying to reduce the dust to a minimum and to aid in pulverization. If the soil contains clods, it shall be 
pulverized until not less thin 80 percent, exclusive of gravel or stone, will pass aNo. 4 sieve. 

311.4.2 Application of Cement: The quantity of cement shall be by weight as a percentaQe of the d ~ y  weight of the soil as . . - - 
detemincd by rhe laborat~ry and or as directed by rke Enghi.~-i and shall be opp:~stl unihmiy or. the soil in3 inanner sa:Isi3;:0~y ( _ l o r h r t E n ~ ~ ~ r J h e o ~ a b l e d ~ ' i ~ ~ ~ ~ ~ ~ ' ~ ~ : : : d ~ I Q . ~ ~ r ~ ~ n ~ ~ h c . ? n r i r : o p r r a r i , n ~ p ~ e a d i n y n h m i r . ~ ~ ~ g  - 
shall be :onducted in such a manner 3s uill result in a unifdrm soil cement zrd ware: miuuure f ~ r  [lie full t e s lg  width and de;lrh. 

The percentage ofmoisture in the soil, at the time of cement application, shall not exceed the quantity that will permit a uniform .a and intimate mixture of the soil and cement during mixing operations, and it shall not exceed the specified optimummoisture 
r . . . .  . . . 

content for the soil cenlent mixture. . . 
. . 



SECTION 311 

311.4.3 Midng: Mixing with addinon ofwater as required shall be continued until the product isuniformin color and at optimum 
moisture content. Any mixture of soil and cement which has not been compacted and finished shall not remam undisturbed for 
more than 30 minutes but shall be agitated by remxing. 

311.4.4 Optimum Moisture: Optimum moisture requirements and field tests of moisture density shall be determined in 
accordance with AASHTO T-134, T-191, T-217, or ASTM D-558, D-2922, D-3017 on representative samples of soil cement 
mixture obtained from the area beingprocessed. At time of laydown, the moisture content shall not be below optimummoisture, 
and shall be less than that quantity which will cause the base course to become unstable during the compaction and finishing 
process. Any area which becomes so unstable shall be removed and replaced w t h  new cement stabilized material. 

311.4.5 Compaction: Afiermixingis complete,themixture shall be ca?efilly placed ma uniform loose depth which will provide 
a surface true to grade and section when compacted. Unless otherwise d~rected by the Engineer, initial compaction shall be by 
means of a tamping, grid, or pneumatic roller. After the tamping roller has patially walked out, pneumatic rollers shall be used. 
Density of fmal product shall be not less than 95 percent as determined by AASHTO or ASTM as specified above. 

311.4.6 Pinishing: As compaction nears completion, the,surface of the base couise shall be shapeg to required lines, grades and 
cross-section. When required, the surface shall be lightly scarified with spike tooth harrows or other approved equipment to 
remove imprints left by equipment or to prevent slippage planes. During the finishing process the surface shall be kept moist by 
means of fog-type sprays. Surface finish and fmal compaction shall be completed in not more than 2 hours from time of laydown. 
The completed base course shall be true to line, grade, cross-section and sliall not varyinore than % inch in thickness and not more 

a pneumatic roller as directed 

chess exists, cores will 
se impractical to correct 

he Conhactor at no 

road by cutting backinto the work to provide a full depth vertical joint. Except where specifically authorized by the Engineer, 
no other construction joints will be permitted. Where authorized, such joints shall be full depth vertical joints. 

311.4.10 Maintenance: The Conhactor shall mainfah the surface until it has been covered with the designated bituminous 
wearing course. In case it is necessary to replace any soil cement, it shall be for the full depth. No skin patches or soil cement will 
be permitted. Minor surface pits may be filled with compacted bitwninous suriacing, if authorized by the Engineer. Immediately 
prior. to the placing of the bitumin~udwearin~ course, the surface shall be broomed to removed all loosenedmat~rial from'the 
surface. 

311.5 MEASUREMENT: .. , 
I Measurement of soil cement will be the number of square yards constructed to the required depth, completed and accepted. 

Measurement of portland cement will be the number of tons of cement mixed with local soil. 

I 



Side Weir Analysis and Design 

The side weir was analyzed using a set of methods and checks with CulvertMaster, HEC- 
RAS and hand weir calculations as follows: 

1) Existing culverts at Olive Avenue were analyzed for the 100-year discharge in 
Waterfall Wash minus theallocated diversion of 1600 cfs into the proposed North 
Inlet Channel. 

2) The HEC-RAS model indicated that the headwater elevation for this discharge 
was determined to be 1276.83. 

3) The proposed diversion culvert was analyzed and sized to insure the headwater 
produced for a diversion of 1600 cfs would be far enough below the proposed 
weir crest so as not to impede a free-flowing nappe (weir crest elev = 1275.00; 
headwater for 2-lO'x5' box culvert = 1270.62). This forces the side weir to 
become the "bottleneck" in the diversion system thereby limiting the diversion the 
desired quantity. 

4) A table of values for the side weir crest length were obtained using the standard 
weir equation and Excel for varying headwater depths and weir coefficients. 

5) A side weir was sized and designed using a HEC-RAS model for Waterfall Wash 
at Olive Avenue. The HEC-RAS model included the existing culverts at Olive 
Avenue, sediment blockage and new cross-section info for Waterfall Wash based 
on aerial survey. Iterations were performed to amve at a weir configuration that 
produced a 1600 cfs diversion of flow. Beginning weir configurations for 
iterating inHEC-RAS were obtained by using the table of values in step (4). 

6) The headwater value obtained from HEC-RAS (1276.37) was input into the hand 
calculations for the weir as a back check. 

=.. .Results: ' . , . . .  

- HEC-RAS sizing for side weir resulted in a crest length of 216 feet. 
.* Hand calculations for side weir resulted in a,crest length of 216.00 feet. 

CulvertMaster analysis for proposed diversion culvert resulted in a culvert size of: 2- 
barrel lO'x5' box culvert with invert elevation of 1258.50 and producing a headwater 
of 1270.62. Headwater elevation of diversion culvert is 3.50 feet below weir crest. 





Culvert DesignerlAnalyzer Report 
. , 

Olive Ave (Diversion strukturk) 

. . 
DesigxTrial-2 

Solve For: Headwater Elevat~on 

Culvert Summary 

Allowable HW Elevation 1.278.00 f l  Storm Event Design 
Computed Headwater Elev; 1,270.62 A Discharge 1,600.00 cfs 
Headwater DepthlHeight 2.42 Taiiwater Elevation 1,261.65 R 

Inlet Control HW Eiev. 1,270.62 f t  ' Control Type inlet Control 
Outlet Control HW Elev. 1,269.75 f t  . 

Grades 

Upstream Invert 1,256.50 R Downstream Invert 1,256.43 R 
Length 315.00 ft  Constructed Slope 0.006571 Wft 

Hydraulic Profile 

Profile PressureProfiie Depth. Downstream, 5.42 i t  

Slope Type NIA Normal Depth N/A ft 
Fiow Regime NIA Critical Depth 5.00 fl 
Velocity Downstream 16.00 Ws Critical Slope ' ' 0.009916 Wfl 

~~ - ~ 

Section 

Section Shape Box Mannings Coefficient 0.013 
Section Material Concrete Span 10.00 ft 
Section Size 1Ox5 f t  Rise 5.00 ft 
Number Sections 2 

Outlet Control ProDerties 

Outlet Control HW Elev. 1,269 75 ft Upstream Veloclty Head 3.98 R 
Ke 0.20 Entrance Loss 0 8 0  f l  

lniet Control Properties 

Inlet Control HW Eiev. . 1,270.62 n Flow Control NIA 
Inlet Type 90' headwall w 45' bevels Area Full 100.0 ff 
K 0.49500 HDS 5Chart 10 
M 0.66700 HDS 5 Scale 2 

C 0.03140 Equation Form 2 
Y 0.82000 

Prdect Engineer: Engineer 
k:\ ... \h&h\culvertmaster\nicdiversions.wm Kirkham Michael CulvertMaster v3.0 [3.00031 
10120105 04:23:10 PM O Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA +I-203-755-1666 Page 2 of 2 



weir calcs for NIC diversion.xls 1600 cfs 





Main Channel Distance (ft) 
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MODIFICATIONS TO STANDARD ADOT CULVERT DRAWINGS 

I Northern Avenue Wash Box 
r~llvert / B-02.40 I H 1 8' 0." I 

Location 

Northern Avenue 
' Culveit Outlet 

I C -- 
Northern Avenue NIC 

8-04.30 E 8'6" 12' 0" 
Diversion Culvert Inlet G 8' 6 12' 0" 

1 F I I 

Standard No. I Parameter I Standard Value 1 Modified Value 

I Diversion Culvert Outlet 1 B-06.20 

I 
," I 

0 2  70" 45" Olive Avenue NlC Diversion ---------------- ....................... 1 1111111111111111111---- 
Culvert Outlet A 7' 6 12' 0" 

8-04.10 ., 

6-06.20 

Kirkham Michael - NIC 3:10 PM 3/8/2005 WingWall Stand Modifiactions.xls 

H I Y 3  1 L1 L 

E .  . 

G 
A 
B 
P 

B 

11'0" , / 1 5 ' 6  
11'0" 1 15'6" -------------------. 14' 3 314" 1 -  14 718~ 

52r 7/40  

62' i12v 

41' 3'J" 

53' 318" 

6, 9 1 / 2 ~  1 61 3/81, 
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Northern Diversion Culvert Analysis and Design 

The diversion culvert at Northern Ave. was analyzed using HEC-RAS and 
Culvertblaster as follows: 

1) Flows and elevations used in Culv&-tMaster to determineihat a 3-barrel 10'X 5' 
box culvert is heeded. With the culvert the headwater elevation is 1227.66. 
Pleasenote that the KEC-RAS model was run with a 4 barrel box which was 
the design before MC-South was proposed. The NIC South proposed project 
.will allow the use of a 3 barrel box and will lower the water surface profile 
substantially. The revised EIEC-RAS model will be submitted with the M C -  
South design. 

2) ADOT standard drawings.ued for design of culvert and inlet wing walls. 
3) A .modified ADOT staridard drawing used for outlet wing walls. The wing wall 

lengths were extended from 11' to 15.5' to ensure that the slope and stability of 
the soil behind the walls would be maintained. This is because of approximate 15' 
from culvert invert to top of roadway behind the headwall. 

. . .  

Results: . . 

Culvert at Northern Ave. diversion to be ADOT standard 3-barrel 10' x 5' box 
culvert. . . 

ADOT standard inlet wing walls to be used. ;:,:a . .;$. .. ADOT standard outlet wing walls to be modified to 15.5'. 
q;:,. 
.. . .' 

' ~onjoinedheadwall and apron provided to allow the addition of a future stepped 
concrete drop structure under the NIC- South project. 

. . 

, 



Culvert DesignerIAnalyzer Report 

,:a . . , ,  , 

Northern Ave (Diversion Structure) 
. . - 

Peak Discharge Method: User-Specified 

Design Discharge 1.600 00 cfs Check Discharge 0.00 cfs 

Grades Model: Inverts 

Invert Upstream 1,220.00 fl Invert Downstream 1,217.75 fl 
Length 336.00 fl Slope 0.006696 Wfl 
Drop 2.25 fl 

Headwater Model: Unspecified 

Tallwater Conditions. Constant Taiiwater 

Tailwater Elevation 1,221.18 fl 

Name Description Discharge th Eiev. Velocity 

x Trial2 3-10 x 5 R Box 1.600.00 cfs 1,227.66 f f  

Project Engineer: Engineer 
CulvertMaster "3.0 13.00031 



Culvert DesignerIAnalyzer Report 
Northern Ave (Diversion Structure) 

Design:Triai-2 

Solve For: Headwater Elevation 

Culveft Summa~y 

Allowable HW Eievation NIA R Storm Event Design 
Computed Headwater. Elev; 1,227.66 ft Discharge 1,600.00 cfs 
Headwater DepthIHeight 1.53 Tallwater Eievation 1.221.18fl . . 

inlet Control HW Elev. 1,227.66 ft Control Type inlet Control 
Outlet Control HW Eiev. 1,227.13 ft 

Grades 

Upstream Invert 1,220 00 ft Downstream Invert 1,21775 ft 
Length 336 00 ft Constructed Slope 0 006696 Wft 

Hydraulic Profile 

Profile 52  Depth, Downstream 3.57 ft 

Slope Type Steep Normal Depth 3.52 ft 
Flow Regime Supercritical Critical Depth 4.45 ft 
Velocity Downstream 14.93 Ws Critical Slope 0.003500 Wft 

<:, . ,section 
z.3, ... :. 
: :  Section Shape Box Mannings Coefficient 0.013 

Section Material Concrete Span 10 00 fi 
Section Size l O x 5 f t  Rtse 5.00 ft 
Number Sections 3 

.~ .. 
Outlet Control Propeities 

. . Outlet Control HW Elev. 1,227.13 R Upstream Velocity Head 2.23 ' ft 
Ke 0.20 Entrance Loss 0.45 ft. 

lnlet Control Properties 

Inlet Control HW Elev 1,227.66 ft Fiow Control N/A 
Inlet Type 90' headwall w 45' beveis Area Full 1500 ftz 

K 0.49500 HDS 5 Chart 10 
M 0.66700 HDS 5 Scale 2 
c 0 03140 Equation Form 2 

k:l..\h&h\cuIve~tmaster\nic-dives~ons cvm Kirkham Michael 
Project Engineer: Engineer 

CulvertMaster "3.0 [3.00031 
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MODIFICATIONS TO STANDARD ADOT CULVERT DRAWINGS 

. . 

Location Standard No. I Parameter I Standard Value I Modified Value 
E 11' 0" 15'6 

. .. . . . 8-04.10 11'0" . 15"6" G A"enueWash 
4' 3'4" 14' 7'8" A 

Culvert Outlet B-06.20 8 : 62' 1'2" 53' i"" 
. . 

C 5' 1/21 5r 4 318" 

Northern Avenue Wash Box B-02,40 
Culvert 

. . E 9'6 22' 0" 
8-04.10 G 9' 6 22'0" Northern *venue NIC 

A 9' 114" 21j 2 114" 
Diversion Culvert Outlet 

. 8-06,20 B 52' 114" 41q 314" 

' . Culvert Outlet : 

, . 

~ i i k G r n  ~ i = h i e l  - NIC . . . 3:10 PM 31812005 Wingwall Stand ~odifiactions.xls 
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a Northern Wash Inlet/Culvert Analysis and Design 
. . 

The inlet and culvert were analyzed using HEC-RAS and CulvertMaster as follows: . . , . 
: 

1) The flow in Beardsley Canal Wash was analyzed inculvert~aster to determine : 

the box culvert size required to keep the water elevation below the top of bank. A , ' 

4-barrel 12' X 6' box culvert is required, providing a headwater elevation. of 
1235.8.3. 

2) An ADOT standard outlet is used for thi wing walls andapron. 
3) In order to keep the upstream flow @om overtopping the roadway, a 7.25 ft deep 

drop inlet had to be added. 
4) NIC South proposes a 4.25 foot drop at the outlet of this culvert which wasjoined 

to the headwall of the Northem Avenue Diversion Culvert. Because of the future 

, . NIC South channel, the REC RASwill be updated during the NIC South 
'design to accurately depict the water surface profile near Northern Avenue. 
For purposes of the hydraulic grade line shown on the plans the elevations 
were left the same as the 90% plans. 

Results: 
ADOT standard culvert and outlet used. 
A 7.25' drop inlet required. 
conjoined ~ ~ r o n  and headwall used 

. . 



Culvert DesignerlAnalyzer Report 

Comments. See HECRAS Model - does not ~nciude drop structure inlet. 

Analysis Component 

Storm Event Deslgn Discharge 5,678 00 cfs 

Peak Discharge Method: User-Specified 

Design Discharge 5,678.00 cis ' Check Discharge 0.00 cfs 

Taiiwater Conditions: Constant Taiiwater 

Tallwater Elevation 1,221 18 f l  

Name Descr~ption D~scharae HW Elev. Veiocltv 

Culvert-1 4-12 x 6 ft Box 5.678.05 cfs 1,235.83 f l  21.00 Ws 

Weir Roadway 3 0.00 cfs 1.235.83 f l  NIA 
Total 5,678.05 cfs 1,235.83 f l  NIA 

Project Engineer: Engineer 
k:~..~h8h\cuive~master\ni~-di~er~ion~,wm Klrkham Michael CukeNvlaster "3.0 13.00031 
10Q0105 04:22:53 PM 0 Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 panm < nf 3 



. . . . 
. . 

. . 

. . . . 

. . . Culvert DesignerlAnalyzer Report 

..:e . ' .: . . 
~ o r t h e r n  Ave Wash Culvert 

, ~om~onent:~ulvert-I  

Culvert Summary 

Computed Headwater Elevi 1,235.83 fl Discharge 5.678.05 cfs 
Inlet Control HW'EI~V. 1,235.83 ft Tailwater Elevation 1,221.18 R 

Outlet Control HW Elev. 1,232.00 fl Control Type Inlet Control 
Headwater DeothIHeisht 2.85 

Grades 

Upstream Invert 1,218.75 R Downstream Invert 1,21775 R 
Length 66 50 ft Con~tmcted Slope 0 015038 WR 

Hydraulic Profile 

Profile 52 Depth, Downstream 5.63 R 
Slope Type Steep Normal Depth . . 4.50 R 
Flow Regime Supercritical Critical Depth 6.00 R , 

Velocity Downstream 21.00 Ws Critical Siope . , 0.011807 Wft 

Section 

Section Shape BOX Man~lings Coefficient 0.013 ,a Section Material Concrete Span 12.00 R 
8 ..:. .~...,. .. , . . . . . . Section Size I Z x f i R ,  R i s e  . . . . . . - 6.00 ft 
..:: ..... .: :.:.. Number Sectlotis 4 

Outlet Control Properties 

Outlet Control HW Elev 1.232.00 ft Upstream Velocity Head 6 0 4  fl 
Ke 0.20 Entrance Loss 1.21 R 

lnlet Control Properties 

Inlet Control HW Elev. 1.235.83 R Flow Control NlA 

Inlet Type 90" headwall w 45' bevels Area Full 288 0 Ri 
K 0.49500 HDS 5 Chart 10 
M 0.66700 HDS 5 Scale 2 
C 0.03140 Equation Form 2 
Y 0.82000 

k:L..\h&h\culvertmaster\ni~4I~esion~.~~m Kirkham Michael 
Project Engineer: Engineer 

CulverlMaster "3.0 13.00031 



. . . . 
. . 

. . 
.. . . . 

Culvert DesignerlAnalyzer Report 

;@. : Northern Ave Wash Culvert 

' Cornponent:Weir 
. . 

Hydraulic Camponent(s): Roadway 

Discharge ' 0.00 cis . Allowable HW Eievation 1.235.83 fl 
Roadway Width 26.00 R Overtopping Coefficient 2.50 US 
Low Point 1,236.00 R Headwater Elevation NIA R 

Discharge Coefficient (Cr) . . 2.50 Submergence Factor (Kt) 1.00 
. .  ailw water' Elevation 1,221.18 ft 

Sta (ft) Elev. (ft) 

2,302.84 1,237.00 

2,466.86 1.236.00 
2.606.21 1,236.50 
2.640.48 1,236.54 

. . 

. . ' .  
. . 

Project Engineer Engineer 
Kirkham M i s h a d  CulvertMaster "3.0 i3.00031 
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@ Jason Kelley - FW: North Inlet Channel Progress Meeting Monday, September 13th 
9:30 am 

. . ' . From: Bobbie Ohler - FCDX < ~ ~ ~ @ m a i i . m a r i c o ~ a . ~ o v >  
To: I,, biing@kirkham.com"' <bling@kirkham.com>, "'jkelley@kirkham.com"' <jkelley@kirkham.comzke[iey@ki~kham~com> 

Date: 9/17/2004 11:37 AM 
Subject: FW: North Inlet Channel Progress Meeting Monday, September 13th 9:30 am 

. . 

-----Original Message----- 
From: Richard Wallace - MCDOTX . . 
Sent: Monday, September 13, 2004 1257 PM , 
To: Bobbie Ohler - FCDX 
CcxAndtzej Wojakiewicz - MCDOrX 
Subject: RE: North Inlet Channel Progress 

Bobbie: / 1 
. . 

We would recommend a culvert centered on the sedidn line. This should be sufficient 
lengthto allow for future ultimate section. We base this on a principal arterial 
roadway with bike lanes (per Figure 5.7 of MCDOT Roadway Design Manual), (51 feet to back of curb), a 6- 
foot sidewalk adjacent to curb as it crosses over the structure, and approx. a one-foot headwali thickness. 

,-......... -----Original Message----- N O ~ D =  L\~~WC*.L.GU 

From: Bobbie Ohler - FCDX 
Sent: Monday, September 13, 2004 659  AM (-/zTw) L = 
To: Richard Wallace - MCDOTX . .  

Subject: FW: North Inlet Channel Progress ~ e e t i n ~  ~ o n d a ~ ,  September 13th 9:30 am 

. . ir / 
~ P P R ~ . .  i@&SL0?2 

:---'Original Message----: 
From: Jason Kelley [mailto:jkelley@kirkham.com] 

7:l Sent: Friday, September 10,2004 10:18 AM 
To: KEuge@aol.com; dmaguire@landsolutionsinc.com; BAO@mail.maricopa.gov; 
dwm@mail.maricopa.gov; gsm@mail.maricopa.gov; jmr@mail.maricopa.gov; jrr@mail.maricopa.gov; 
rbs@mail.maricopa.gov; glenv@mwdaz.com; snowaczyk@ninyoandmoore.com; 
nsanders@sagelandscape.com 

. . Cc: Barry Ling 
Subject North Inlet Channel Progress Meeting Monday, ~ e ~ t e m b e r  13th 9:30 am 

See attached agenda. 

When. Monday, September 13, 2004 9.30 AM-1 1.30 AM (GMT-07:OO) Arizona. 
Where: FCD - Wh~te Tanks conference room 

Jason K. Kelley, P.E. 
Kirkham Michael & ~ssociates, Inc. 
9201 North 25th Avenue, Suite 195 
Phoenix, Arizona 85021 

. .  . . . 
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North 1nlet ~ r o p  Structure. Location, Analysis and Design 
The drop structures were located, analyzed and designed using a set of methods and 
checks with HEC-RAS and hand calculations as follows: 

1) Drop stru&res were located by evaluating the existing ground profile at proposed 
channel centerline and placing them such that the proposed channel wouldnot be 
in a levee condition. 

2) The drop structures include.&& 3.50' drops, two 4.50' drops, &d one 6.25' drop. 
3) An iterative HEC-RAS analysis was performed to ~detennine that a 25' 

constriction was needed to eliminate draw down knd increasing velocities 
upstream of each drop crest. The constriction is sudden enough (1:l constriction 
into the main channel) to achieve the desired reduction in draw-down and 
velocities while also directing flow towards the drop. 

4) The drop structure aprons and cutoff walls are configured to protect the structures 
from scour and seepage analysis done per Drainage design Manual. 

5) A hydraulic jump analysis was performed to determine the bottom apron length of 
the drop structures. Each drop structure size was modeled in HEC-RAS using a 
range of flows from 400 to 1600 cfs. The location of the hydraulic jump was 
identified fiom the HEC-RAS floiv The Froude number at the beginning 
of the jump and the downstream (sequent) flow depth were obtained from the 
HEC-RAS output for the worst case scenario (i.e. the values that produce the 
longest jump &d therefore needing the longest apron length). The length of the 
jump was then obtained using three different methods . 

a. From Figure VI-11 "Length of Jump In Terms Of yl, Rectangular 
, Channel" fiom USDOT, FHWA, HEC-14, 1983 (also Figure 7.7 in the 

new County (Draft) Hydraulics Manual): 
b. A HEC-RAS analysis using flows ranging from 400 cfs to 1600 cfs 

.supplied the Froude number and water depth needed to obtain the 
maximum bottom apron length needed to prevent erosion. 

c. Using a graph from the Manual-the bottom apron lengths were 
determined: 30' apron for the 3.50' drop, 31' for the 4.50' drop, and 36' 
for the 6.25' drop. 

6) Using the scour depth fiom the SS5-96, an ~~streatn'cutoff wall Gas Set at 6'. 
7) Seepage and uplift issues were checked using the methods set forth by the 

DDMMC and found to be within acceptable limits. 
8) The boulder size analysis was calculated using a method used in the Colorado 

Flood Control District Manual. . . 
Results: 
. A 25' constriction, at a 1: 1- constriction is'needed at the crest of all drops. , . .  

A total of five 3.50' drops, two 4.50' drops and one 6,25' drop are needed in the 
North Inlet Channel. 
15' top aprons are needed on all drops and 30' bottom aprons are needed for the 3.50' 

. drops, 31' bottom'aprons are needed for the 4.50' drops, and a 36' bottom apron is 
needed forthe 6.25' drop; . . . . 

Upstream cutoff walls need a minimum depth of 6'. . . 
Seepage and uplift on all Structures are within limits. 
24';, 30" and 36" boulders are to be used in the structures . 

. . 
T 
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DRAINAGE CRlTERiA MANUAL (V. 2)  

. . ~. . 
. . 

HYDRAULIC STRUCTURES 

6. The main stilling basin shouid bedepressed 1 to 2 feet deep in orderto stabilize the jump. A row 

of bouidersshouid be located at the basin end to create a sill transition to the downstream invert . . 
elevation. it is advisable to bury riprap for a distance of 10 feet downstream of the sill to minimize 

any erosion that may occur due to secondary currents. . . . 

7. Do not use siopes steeper than 4:1. Slopes fiatter than 4:limprove appearance while steeper 

slopes will reduce structure stability. With high public usage, flatter slopes wiil help mitigate 
! 

reverse roller formation from higher taiiwater depths that can cause submerged hydraulic jump 

formation. 

8. S~mpl~fied design crlteria are provided in Table HS-4 for grouted sioplng boulder drops. These 

criteria arevalid only where the channel flow cond~tions meet criteria in the MAJOR DRAINAGE 

chapter. 

TABLE HS-4 
. - 

Grouted Sloping Boulder Drops: Minimum Design Criteria for ~ r a s s - ~ i n e d  dhanneis 
Meeting the District's Maximum Depth and Velocity Criteria 

Use critical velocity in low-flow and main channels to size boulders. 

provisions 
Trickle zone protection width 
below drop . . 
Other provisions 

" Use drawdown velocity at Hd to size iow~flow and main channel section bouiders. . . 

stream 
3b1 orb' (Whichever is smailer; see Fiqure HS-7): , 

' 

A buried riprap zone should be installed for Wd (10 feet minimum) 
downstream of the basin 

S~zing of bouiders for the simplified grouted sloping boulder procedure is based on the foilowing: 

1. This procedure can be used only f i r  channels designed using 'the specified maximum velocities 

;@ : . -  and depths for grass-lined channeis in this Manual (see the MAJOR DRAINAGE chapter). . .. 
. . . . 

. . 
. . . . . . . . 

0612001 
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Urban drainage & Flood ~on t ro i  District 
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DRAINAGE CRlTE3lA MANUAL (V. 2) HYDRAULiC STRUCTURES 
. . :.. 
v... >. k&$ 

2.' For drops of 5 feet or iess in height, use the UD-Channels Soreadsheet to determine the 100- 

year critical velocities in the low-flow channel and the main channel to size bouiders for each 

section'. . 

3. For drops greater than 5 feet in height, determine the critical velocities using drawdown. . . 

calculations to establish the'100-year flow depth atthe toe of the drop. 
. . 

4. For a composite channel; find critical velqcity, V,, for the channel cross-section segment 

the low-flow section. 

5. Fora composite channel, find critical velocity, K,,,, for the channel cross-section . . 
segment. 

6. For a simple trapezoidal or wetland bottom channel, find crit~cal veioc~ty, V,, forthe channel cross 

section. 

7. Calculate rock-sizing parameter, Rp, for the channel cross-section segment the low-flow 

section or for a simpie trapezoidal channel section using the critlcai velocity estimated for this 

segment,of the cross section: . . 
YGS0" 

R, = 
. . (s, - 1)".66 

\/=, ~ 4 ~ p L d a  0 5 1 4 6  5 P W b S W  Adn . 

y, w aai-E45 
i n  which: 

. . 
. . 

S = longitudinal slope alongdirection of flow in Wft . ' 

S, = Specific gravity of the rock. Assume 2.55 unless the quarry certifies higher specific 

gravity. 

r l l ~  8 .  Calculate rock-sizing parameter. for the channel cross-section iegment & the low-flow 

section using the critical velocity estimated for this segment of the cross section: . . 

. . 
9. Select minimum boulder sizes for the segments within and outside the low-flow channel segment 

of the channel cross section from Tabie HS-5. If the boulder sizes that result for the low-flow . 

channel andthe overbank segments of the cross section differ, decide to use only the larger 

sized bouiders throughout the entire structure, or to specify two sizes, namely, one for the iow- 
. . 

flow channei and the other for the overbank segments of the cross section. Consider the 
. 

i ~ . .  

. . 

0612001 
Urban drainage & Flood Contml Dlstnct 



. .  , 

DRAINAGE CRITERIA MANUAL (V. 2) . . HYDRAULIC STRUCTURES 

t~. . . **.. 
complexity of specifying two different size; on the design drawings and in the construction of the 

structure before decidino. ' . . . . . 

10. Ail boulders shaii be grouted in accordance with the guidance in the MAJOR DRAiNAGE chapter 

of this Manual. 

11. Ail grouted bouiders above the low-flow channel shaii be buried with topsoil to a depth of 4 inches . . 
above the topof the highest bouider and the surface vegetated with native grasses on the 

1 
overbank bench and native grasses andidry-land shrubs on the overbank channel's side siopes. 

TABLE HS-5 

. . 
2.4.4 Vertical Hard Basin Drops. The vertical hard basin drop is a generalized category that can 

. . include a wide variety of structure designs. However, the vertical hard basin drop is to be avoided where 

practical due to impingement energy, related maintenance, and turbulent hydraulic potentiai under some 

. .' , flow conditions (ASCE and WEF 1992). A vaiiety of components can be used for both the hard basinrand 

the crest wail. Vaious contraction effects can be implemented to reduce approach velocities, and 

different trickie or low-flow channel options can be selected. ~axirnurn drop height acrossthe structure is 

limited to 3 feet foi  safety considerations. 

Bouider Sizes for Various ~ o c k  Sizing Parameters 

.' The hydraulic ph&omenon provided by this type of dropis a jet of water that overfipws the crest wail into 

. . 
the basin below. The jet hits the hard basin and Is redirected horizontally. With sufficient tailwater, a 

hydraulic juinp is initiated. Otherwise, the fiow continues horizontally in a supercritical mode until the . -  

specific force of the tailwater is sufficient to force the jump. Energy i's dissipated through the turbuienck of 

the hydraulic jump; therefore, the basin is'sized to contain the suiercriticai fiow and the erosive turbulent . . 
zone. . . . . 

. Generally, a rough basin.is advantageous since increased roughness will result in a shorter, more 

economical basin. Fioure HS-9 shows a veriical drop with a grouted. bouider basin. The rock-lined 

..-@ 
approach length ends abruptly at a structural retaining crest wail that has a nearly rectanguiar cross 

. . section and trickle channel section. 
, . %.. . .  :- 

# 

,' 

0612001 HS-25 
Urban drainage 8 Flood Canmi District 

- 
Bouider Classification 

818 
824 
830 
836 
842 
848 

. . 
. . 

9 a *;:* y::??, 
-.. 

Rock Sizing Parameter, R, 
Less than 4.50 
4.50 to 4.99 
5.00 to 5.59 
5.60 to 6.39 . 

6.40 to 6.99 
7.00 to 7.50 

Minimum Dimensions of Bouider, DB 
18 inches 
24 inches 
30 inches 
36 inches . . 

42 inches 
48 inches 





- s 
C 
0 .- - m > - 
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540 550 560 570 

Main Channel Distance (fl) 









-. 
3 $39.' 1600 sir 1600.00 1.00 OW0 . 1262.22 1265.81 3.61 ( 1.112) 12-24 1267.79 0.025496 . 11.22 142.59 53.81 

3 539.. $200 cfr 1200.00 1.00 0.040 1262.22 125121 3.05 iZSS.64 1257.01 0.021415 l a 5 9  . 113.28 e9.31 - 
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Drop Structure Design 
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WS 400 cfs 
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TRANSITION FROM 4:1 TRANSITION FROM 4:l 
TO 6:1 SlDE SLOPES TO F:l SlDE SLOPES 

. 

51 MAINTENANCE ROAD 

DROP STRUCTURE PLAN 
NTS 

PI AN/PROFII F DIMENSIONS PER DROP STRUCTURE HEIGHT 

17' AT TOE 
13' AT C 

HEIGHT OF STRUCTURE- 
3.50' DROP STRUCTURE 
4.50' DROP STRUCTURE 
6.25' DROP STRUCTURE 

BOULDER 

12' THICK REINFORCED 

FILTER FABRIC 

, . 

A 
12' 
'16' 
23' 

1. SEE DWG. NO. C30 FOR DROP 
STRUCTURE .5 PLAN. 

DROP STRUCTURE PROFILE 
NTS 

B 
28' 
29' 
34' 

2. THERE IS NO DROP STRUCTURE 
*4  IN PROJECT 

3. SEE DWG. NO. 0 5 2  FOR 
GENERAL DETAIL AND 
NOTES 

C 
14' 
Is' 
23' 

4. BOULDER SlZE FOR DROP STRUCTURE: 
6.25' DROP: 36'-ON SLOPES & APRONS/48' ON SlLL 
4.50' DROP: 30'-ON SLOPES & APRONS/42' ON SlLL 
3.50' DROP: 24'-ON SLOPES & APRONS/36' ON SILL 

5. BOULDER SlZE MAY VARY A MAXIMUM 
OF 63 OF THE NOMINAL BOULDER SlZE 
(SEE SPECIAL PROVISIONS SEC 

D ) E 
30'1 28' 
31' 1 29' 
36 ' )  34' 

\ 12. THICK REINFORCED 
GROUT CUT-OFF WALL 

F 
6 
6 
5 

NO. 1 
I I 

REVISION 1 8'1 1 DATE 

FLOOD CONTROLDISTRICT 
OF hiARlCOPA COUNTY - 





I L 
State Standard 5-96 Watercourse System Sediment Balance -- -. - - -- 

and North - r - .  Inlet Channel Estimated --T Channel Degradation - 
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Channel Deg.xls 
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11'64 . . ' '0 RAPIDLY VbRI3,D' XIjOW ' . H Y I M ~ A I ~ F  JBW AND ITS US= AS BNERGY DXSSIT & ., t . 

' ,J+ tlie. I_ P ~ P  will recede downstrearti. ' o n  the other hand, if ' 

' 

where Q -is the discharge'in cfs, ,J$T'is the w i t h  df a space in'ft, . . . 
tlle.tailGatkr depth-is.greate~-than'y~ the jumb will be submerged.' . As ~ . i *  the number spaces, is the gravitational accelecation, and yl is tlie , . 
%lie tailwater 7'evel rises, the spillwiy crest. may be &ally submerged. depth of flow in the cinal .upstreain. . . . . .. . 

. The spillway will still- be effective $the stibmergence does not re& the 16-16; Jlimp in Sloping ~Iianiels.  . In'the analysis of l~ydriulic jumps : 
. . control depth on the spillway crest: Theupper surface of the submerged in sloping- channels or channels.having appreciable slope, i t  is essential ltd 

.naPPe mag be assumed as a straight line tgngentto the upper surface'of consider the of waterin the,jump;'in horizofit,alqh~nnels the ef ect , ,  : 
the free naPPe a t  the point wh'ere the riappe plunges into the -tailwater. of this weight .& negligible. Thus,'the momentum formulas for jumps on . , . ' 

The upper surface of the .free .nappe may be represented by the' general hori%ontal floor be applied s~r~ightforwaraly.to jumps on sloping . ' 

equation. given in Art. 14-1; .. . . floor. ' As will'be shown in:thii article, hawevec, the moment~tm ptinciple 
In  the  above discussion it is assssumkd that the length of the spillway can b a  used ti -derive .an equation analogous to Eq. (3-21), whicii will . .: 

. 

' crest is the 'same as the witlth of the approach channel. If the'crest coI;tain an empirical function that has to be determined experimentally. . . 

length is less than the width of the approach chadnei, the contraction a t  ~ ~ ~ l y  ,studies, on hydralilic jumps in sloping cl~annels were made 
the ends of the spillway notch will b& so great that the ends of the happe by Riegal and Beebe [g] and by Bllms [72,731.. Later investigations' 
may land beyond the stilling-bkin sidewalls and .the honcentration of . : were made by ~ ~ h ~ t ~ f f  s n d ' , ~ a t & e  [7&] and also by Tarnell' and 

. . high vdocities at the center of the outlet may cause .additional scaur in zndsvater 17 51. . . 
the downstream channel. . 3t i ~ ,  therefore, important to ' design the 

, ~ ~ y d r a ~ l i c  jump in sloping &anneIs'may occur in'varioug formsi as' 
approach end properly by shaping t6e- approach channel to -reduce the in ng. 15-19; .case 1 is.* typical form, but i t  is not comlnon in , . , 

effect of end c&ractions. . . pracKcal prqblems. , Cases. 2 to 4, knbwn as drowned-oul jz~mps, ,arc 
. Tlie straight drop spillway iseommonly installedin small drainags commdn.forms.and usually appear simply as jets of water  lunging into a .  . . '  . , . . structures by the U.S. Soil Conservation Service. The simplest form of downstream pool belbv the .steep slope. For, pyactical purposes, i t  is . 
sac11 a structure, known as the b ~ x  in le t  drop spillway, is simply a rec- ' believe& that .the solutions for the  Oypieal. form of case I and for the . '. 

tanylar  box open a t  the topand a t  the downstream end 167-691: Storm -drowned-out .jumps m e  h i .h+lLy  ipplicable. Case 6 shows ..he jump 
runoff is directed to the box by. dikes and hkadwalls, enters over the on .an adverse slgpe. .This 'is a rare type of' juml); and 3x0 adewate . . 
upstream end andtwo sides, .and leaves through the opeadown~t,tream end experimental data are available a t  the.present moment. , . . . . 
leading to-a channeloutlet. . A  generalized design has also been developed . For the .enalysis .ot the jump of case 1, .a rectangular channel of 'itnit 
by theservice as a result of tests and analyses. at the St. Anthony Falls width is assumed, considering all effective forces parallel lo ihe channel 
ZIydraulic Laboratory [70,71]. ' bottom, the.mornentum equs;tion may be written 

By placing a ..gridiron or g&tte en top of the straight drop spillway,. r 1 :  
" 1  

. the overfalling jet can hk separated into anumber of long thin sheets of QW - (p2yP - plyl) = ,pl - p1 -k ,W sin B - F,  (3-14)..* ' 
water which fa11 nearly vertically into the .channel below: Thus the . 9  . .. ,.. ..I . .  . .. . . . 
energy 'in the jet can be dissinated without resort to the use of hydraulic . . .  

jump, and hencewave action can be reduced if 2, - 2.5.to 4.5. This .. 

scheme has been, adopted by the U.S. Bureau of Reclamation [34,35] for F, is .negligible, and p,  and p2 may be, taken. as unity. If ,, ... ihe . surface -, 

developing a s o ~ ~ a l l e ~  drop energy diBsipator as a substitute design for piofle pf.the jump'is a straight line, tlie weigllt of watef i n  the jump can 
USBR basin IV (Act. 15-19). .'ln this .design, the grate may be com- be somputed. The-&screpancy between the straight-kie &nd .adLual '. 

posed of a series of beams, such as'steel rails, channel irons, $r timber;, profiles and the egect of slope may be corxected by.,& factor If. 'I'ijuiius, , 

which form slots paiallel to the direction of flow. The width of the slots 
i s  equal to two-tliirds the width of the beams. I£ the rails are tilted .:w .w :%KWL(~,  + a,) . . (1.5-15) 
downward at  an dngle of 3P or.mar6, the grate is self-cleaning, On the 

stituting E<. (15-15) in Eq. (3-14); letting DL =' V I / ~ & ,  and 
~ l h e r  hand, if the &ate is tilted upward, i t  banoheck the upstream water . .  . 
level but may pose a cleaning problem. The length of the grate slots 

. . started in 1936 by ~ i v i a  L. yarnell at the Iowa Invtibute of H~araunu , can  be .computed by 
. ~ , - A  I O ~ K  City. Iowa, was interrunted by hi3 death in 1937. .The Ylu.nell data . . 

j+? % &  e.. "elent'ta the ~e&aee~a l l e~  ~uth;rity.in 1939 fir an extensive iavestigation by ' 
' . 

05-14) ,!<..? ... :~.. &!: Kindsvater. . . . . 
t.<s7. >>.t*kS; .* . . 

q: 
$*. : 
&.. 
$73, 

. . 
W . . . . 
:.?.. 





Bureau of Reclamation [34,35]: 

2. ,Position the apron so that the frodt of the jump kill 
upstream end of the slope for the maximum discharge 

high Froude numbers, if.proper'tailwater ii provided.. . . 



John A. Roberson 
Professor Emeritus, 
Washington State University 

John J. Cassidy 
Bechtel Civil Inc. 

*.M. Hanif Chaudhry 
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Chapter 8 Modeling Gated Spillways and Weirs 

C H A P T E R 8  ~. . 

Modeling Gated Spillways, Weirs and Drop 
Structures 

This version of HEC-RAS allows the user to model inline structures, such as 
gated spillways, overflow weirs, drop structures, as well as lateral structures. 
HEC-RAS has the ability to model radial gates (often called tainter gates) or 

vertical lift gates (sluice gates). The spillway crest of the gates can be 
modeled as either an ogee shape or a broad crested weir shape. In addition to 
the gate openings, the user can also define a separate uncontrolled overflow 
weir. 

This chapter describes the general modeling guidelines for using the gated 
spillway and weir capability within HEC-US, as well as the hydraulic 
equations used. Infomation on modeling drop structures with HEC-RAS is 
also provided. For information on how to enter gated spillway and weir data, 
as well as viewing gated spillway and weir results, see Chapter 6 and Chapter 
8 of the HEC-RAS User's Manual, respectively. 

Contents 
.. A 

~ e n e r a l  Modeling ~uideli&s ' ' 

- 

Hydraulic Computations Through Gated Spillways 

Uncontrolled Oyerflow Weirs 

Modeling Lateral Structures 

Drop Structures 
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Chapter 8 Modeling Gated Spiliwoys and Weirs 
. . 

~ -- ~ 

Drop structures . . 

Drop structures can be modeled with the inline weir option or as a series of 
' . cross sections. If you are just interestedin getting the water surface upstream 

and downstream of the drop structure, then the inline weir option would 
probably be the most appropriate (as described in a previous section of this 
chapter). However, if you want to- compute a more detailed profile upstream . .. 
of and through the drop, then you will need to model it ai a series of cross 
sections. . . 

When modeling a drop structure as a series of cross sections, the most 
important thing is to have enough cross sections at the correct locations. 
Cross sections need to be closely spaced where the water surface and velocity 
is changing rapidly (i.e. just upstream and downstream of the drop). An 
example of a drop structure is shown & Figure 8.13. . . 

Santa Ana River Model (PCH to Weir Cyn) Plan: GDM Design Event 
Geam: Santa Ana River- GDM Design Gwrneby Fiaw: GDM Design Flaad Event 

.:I 1.e :+. 

.i;4 ... 
.,? .., .:. 

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

' 300- 

115550 115600 115650 115700 

Maln Channel Distance (ft) 

Figure 8.13 Drop Structure Modeled With Cross Sections 
.< 

As shown in Figure 8.13, the spacing between cross sections should decrease 
: as you get closer to the drop structure (cross sections are located at each 

square shown on the ground profile). Additionally, if the drop itself is on a 
slope, then additional cross sections should be placed along the sloping drop 
in order to model the trabition from subcritical to supercritical flow. Several 
cross sections should also be placed in the stilling basin (location of energy 
dissipaters) in order to correctly locate where the hydraulic jump will occur 

. . 
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. . 
. . . ~  -~ ~ (i.e. the hydraulic jump could occur on the slope of the drop, or it may occur 

inside of the stilling basin). M e g ' s  n values should be increased inside 
of the stilling basin to represent the increasedroughness do to the energy 
dissipater blocks. 

In order to evaluate this method of drop structures, a comparison 
was made between a physical model study and an HEC-RAS model of the . 
drop structure. During the design phase of improvements to the Santa Ana 
river, the Waterways Experiment Station (WES) was contracted to study 
drop structures and make recommendations. The results of this study were 
reported in General D e s i ~  for Reolacement of or Modifications to the Lower 
Santa Ana River Droo Structures, Orange County, California (Technical 
Report HL-94-4, April 1994, USACE). Over.50 different designs were tested 
in 1:25 scale flume models and 1:40 scale full width models. The designs 

. . evaluated existing structures, modifymg original structures and replacing 
them &th entirely new designs. The drop structure design used in the Santa 
Ana River is similar to one referred to as Type 10 in the report. A HEC-RAS 
model was developed to model the Type 10 drop structure and the model 
results were compared to the fiume results. 

The geometry for the HEC-RAS model was developed fiom the following 
design diagram in the WES report. 

TYPE 10 DESIGN 

Figure 8.14 WES Report Plate 13. 

The total reach in the model was 350 feet, 150 upstream of the crest of the 
drop structure and 200 feet below the crest. The cross sections were 
rectangular, with the following spacing used in the HEC-RAS model: 
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Location Reach Leneths ( 

Upstream of Drop structure: 10 feet 

Over the drop: 2 feet 

Inside the stilling basin: 10 feet 

Downsheam of Structure: 10 feet 

The expansion and contraction coefficients were set to 0.3 and 0.1 
respectively. Two Manning's n values were used in the HEC-RAS model of 
the flume. Inside the stilling basin where the bottom elevation was 85 feet, 
the Manning's n values were set to 0.05. In all other cross sections the 
Manning's n values were set to 0.03. The higher n value was used in the 
stilling basin to account for the additional energy loss due to the rows of 
baffles that exist in the flume but were not added into the cross sections data 
of HEC-RAS. 

. . 
The original data fiom the flume experiments were obtained kom the 
'Waterways Experiment Station, and entered in HEC-RAS as observed data. 
m he results of the HEC-RAS model are compared in profile to the observed 
water surface elevations in the flume study in Figure 8.15. These results 
show that HEC-RAS was able to adequately model the drop structures, both 
upstream and downstream of the crest. 

Some differences occur right at the crest and through the hydraulic jump. 'Qe 
. . differences at the crest are due to the fact that the energy equation will always 

show the flow passing through critical depth at the top of the vest. Pmereas, 
in the field it has been shown that the flow passes through critical depth at a 
distance upstream of 3-4 times critical depth. However, as shown in Figure 
8.15, a shortdistance upstream of the crest the HEC-RAS program converges 
to the same depth as the observed data. Correctly obtaining the 
upsfream water &ace in the most important part of modeling the drop 
structure. 

Downstream of the drop, the flow is supercritical and then goes through a 
hydraulic jump. The flume data shows the jump occurring over a distance of 
50 to 60 feet with a lot of turbulence. The HEC-RAS model cannot predict 
how long of a distance it will take for the jump to occur, but it c& predict 
where the jump will begin. The HEC-RAS model will always show the jump' 
ocnvring betyeen two adjacent cross sections. The.mC-RAS model shows 

, . the higher water surface inside of the stilling basin and then going down 
below the stilling basin. The model shows all of this as a fairly smooth 
transition, whereas it is actually a turbulent transition with the water surface 
bouncing up and down. In general, the results from the HEC-RAS model are 
very good at predicting the stages upstream, inside, and downstream of the 
drop structure. 
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Flume study for drop structure type 10 
Geom: Flume Type10 geometry Flow: q=250 dslfl lW=106.73 

. I 

120 -< Flume 
Legend 
.... 

115- EG PF#1 

ws PF#I ............ + ............ 

- Ground 
105-  

c 
0 .= . . . .  '..+. .*..*..*..+.i...+.&c--t 
9 '. 

rao- 
i*.+.r.+.i.r.+ 7- 

95-  r r 
90 i 
85 

0 50 100 150 200 250 300 350 400 
v- , 

Maln Channel Distance (R) 

Figure 8.15 Comparison Between Flume Data and HEC-RAS For a 
Drop Structure 
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HEC-RAS Plan: 3.5' Drop River 1 Reach: 3 
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HEC-RAS Plan: 6-25' Drop River 1 Reach: 3 
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. . 

Client: FCDMC 
' .  ., 

Project: NoNi lnlet Channel 
. . . . . . . . Calculated By: BJL, JKK 

CheckedBy: BJL 

100% ~onstruction Cost Estimate - 10/26/2005 , . 

Item No. 

107 1 - 1 4 1 Water Management 1 LS 

1215 / - 1 2 1 North inlet Channel Excavation I CY 1 238 000/ 

105 
107 
107 
107 

1 / $50,0001 $50,000 

202 / - 1 1 I hlobilization 

' ' 

Description I Unit I Quantity I Uni t  Cost I Amount 

LS I 1 $75,000 

- 
- .  
;. 
- 

Partnering Allowance 

AZPDESISWPPP Permits 

Public Information and Notification Allowance 

Project Signs Allowance 

201 1 - 1 I I Clearing & Grubbing 

1 
1 
2 
3 

215 1 - 1  1 I NIC S o A  I~terim Ckannel Excavatcn 

215 
220 
221 

. 

LS 

LS 
LS 

LS 

AC 

- -  ~ ~-.- 

7.073 
1,690 

10,001 

' . 

261 $2501 $6,500 

CY 

$6.0 $42,438 . 
$50 $84,500 
$20 $200,020 

- 
- 
- 

222 
310 
336 

-a !:. ,:* 
:.& ,a, 

350 1 - 1 9 ( Removal and Disposal of lnen Material Allowance : TON 2501 $1 1.250 - 
350 ( - 1 10 I-. Removal and ~ i s p o s ~ !  of Non-Inert Material Allcwance TON -- 350 ~ $80 

11,624 $6 $87.744 - -. -. - - - - 

336 
344 
350 
350 

. $20,000 
$20,000 

$20,000:.,-,,.$20.000 
$4,000 

11 $20,000 

- 

3 
1 
1 

- 
- 
- 

350'1 - 1 3 
350 1 - / 4 
350 1 - 1 5 ' 

31 ' $7501 $2.250 350 / - 1 6 1 Remove Canal Maintenance Road Gates 

1 430 1 - 1 2 1 Soil Amendment Allowance I LS I $10 ooo 510 nnnl 

1 
1 
1 

- 
- 
- 
- 

EA 

401. 
401 

415 
430 

$20,000 

$4,000 

Beardsley Canal Wash Excavation 
Plain Dumped Rip Rap (D,, = 18") 
9" Reno Mattress 

1 

1 
1 

Removal of Beardsley Turnout Canal at Olive Avenue 
Remo"e 2-6W CMP1 at ~orthern ~ j e n u e  
Removal of Asphalt Pavement at Olive Avenue 

CY 
CY 

SY 

2 
1 

1 
' 2 : 

11 $1,0001 $1,000 350 1 - ( 7 1 RemoveIReplace FRS#3 Channel Gate 

- 
- 

- - 
- 

, . 

Total Construction Cost $5,609,176 

100°A Cnst Fstirnsfm 1 n 1 7 n ~  VI- r-+-I or-;-.-+ D--- 4 a s *  .-,--,..,."? * 

Soil Cement Bankprotection at Cholla Wash 

ABC (4") (O&M Access Roads & Ramps) 

Asphalt Pavement Replacement 

LF 
LSUM 

SY 

EA 

507 
507 
507 
,520 
520 

New Suyey Marker 
Decomposed Granite Road Surface 

Rem&ai of Beardsley Canal at NoNiern.Avenue 
Removal of Beardsley Canal at Olive Avenue 

1 ' 
2 
1 
1 

. 

505 
505 
505 

CY . . 

SY 

SY 

240 
1 

318 

- 
- 
- 
- 
- 

EA 
SY 

LF 
LF 

. . Detourat NoithernAvenue ' .  . . 
Detour at Olive Avenue . . 

Guardrail (MAG STD. DET. 135) 
Native seeding . . 

. 

- 
- 
- 

4,367 
18,385 

318 

$10 
. . $300 

$5 

1 
2 
3 

1 
2 

4 
18.385 

226 
194 

$2.400 

. . $300 
$1.590 

LSUM 
iSUM 

LF ' 

AC 

. 

" 7 
8 

9 

~ ~ ~ - ~ - ~  

$62 
- $3 
$20 

Drop Structure (H=6.25') 
Drop Structure (H=4.50') 

Drop Structure (H=3.50') 
Handrail 

$270,754 
$55,155 
$6,360 

$250 

$4 
425 
$25 

1 
1 

'313 
17 

. n Y c . I I U C :  ~ 
Turnout Canal Lining At olive Avenue . . 

Beardsley Canal Lining at Northern Avenue 

LSUM 
LSUM 

LSUM 
LF 

. $1,000 
$73,540 

' . $5,650. 
$4,850 

~ - .. . 
' $40,000 

$80,000 

$25 
$3.000 

-- 
LF 
LF 

LF 

Canal Security Gate . . 1 .  EA 

. . 

' ' $40;006' 
$80,000 
$7,825 

$51,000 

1 
2 

5 

1.438 

240 
1 94 
226 

2 

. $209,458 
$111,200 
$87,869 

' $30 

$200 

$75 
$200 

' $209358 
$222,400 

$439,345 
$43,140 

$2.500 

- 
$48,000 

' $14,550 
' $45,200 

$5.000 
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. . KIRKHAM ' ' 

Client: FCDMC 
Project: North Inlet Channel 

MxcHA]EL ~ a l c u l a t e d  B? ACC, JKK 
CheckedBy: BJL. . . . 

Other Structures 
. . 

OLIVE AVE. SIDE WEIR 

BEARDSLEY WASH SOIL CEMENT BANK PROTECTION 
I snn- I onnth i 

NORTHERN AVE. WASH CROSSING DROP INLET 
Concrete Drop 

. 

- 
Concrete Side Weir with 150' Length 

item No. 

1 - 1  
- I 

505 / - 1 5 

100% Cost Estimate 101705.xls Other Structures Page 1 of 1 

Item No. 

I - 1  
. - 

505 1 - I 1 

Description / Unit I Quantity I Unit Cost I Amount 
Structural Excavation 1 CY 1 977.01 $8.00( $7,816 
Structural Backflii 1 CY 1 26801 $15.00~ $4,020 
Reinforced Concrete 1 CY 1 238.61 $400.001 $95,424 

- - - . =. . . 

Description I Unit I Quantity I Unit Cost / Amount 
Structural Excavation 1 CY I 2457.0! $8.001 $19,656 
Structural Backfill 1 CY I 400.01 $15.001 $6.000 
Reinforced Concrete I CY / 414.81 $400.001 $165,916 

Total Cost1 $107,260 

Item No. 

/ - I  

222 1 - 1 1 

Total Cost] $191,572 

Total Cost/ $268,352 - 

Description 
Excavation 
Backfill 
Soil Cement 

Unit I Quantity / Unit Cost I Amount 
CY I 5022/ $8.001 $40,176 

CY I 6551 $15.00/ $9,826 
CY I 43671 $50.00/ $218.350 



. . .  
. . . .  . . 

. . , . 

,...... 
j~ 

. . 

. . 

KIRKHAM 
MICHAEL 

CONSULTING ENGINEERS , 92oINorthVihAvenvef5uite195f Phaenix.AZffi021 

Job number: 

Sheet of 

. I '  . . , , ......................... . . . .  . . . . . . . .  . . . .  :. . . . . . . . . . .  - !--- . . . . . . . . . . .  A-. . . : , . . .  
...... 

: , 
.... .... ;~ -- 

. . . . . .  . : : :.-;.: ...;.. . 

. . . . .  .... . . . .  . . ( "  . . . . . . . . . . . . . . . . . .  ._.: ......... ... . - -  . . . .  . . .  , . 
. . . . . . . . . . . . .  ... ~.L):.;.::~.y ; .;.. ~:./.'.. I : : . . . . 

. . . .  D&?,fi..,ap &+ ..&+-j&P?iCri. . . . . 
. . . . . .  . . . . . . . . . .  . . .  . . . . 

, . .  ... ....... ".., ..-... ..- "~ .. ...... .-- . . . .  " -... . . .  ,- 

+-\-!*L" .,; .;,:T ,. . . ........... , , 

. . .  . . 

Project: N I C= bInr +L 
Subject: Designed: Checked: l(ik 

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

.:* 
j:jt 
..>. . . .  . . .  ... ...... . . . .  

3~ 

. . 

. 

. . ,  . .  
. . 

. . 
> / 

hlt12r=~~~.oi;. s-b : S... . , : . .  . . .  . . . . : . .  , .  . 

. . . . . . . .  . ," . ,  

0.$bp4\ . . - 1 -:4,k31 :y 3 3 6 '  . 7 / s5d,0  c.9 
-:; 

., , - 4,ob7 q 392s' : 1s 9G. 3 t Y  
. . 

. . +4v .3  c-y 

27 

- 8 u;ru i i "r ~4 - , 9 3 - 6 7 ~ ) ( ~ . ~ 3  i s,?$/~- - p . 9  i-Y 

. . -L'Z 

- 2.1 cy* 

I 4,4~(/.17)(71/2, 7' %- \J-o(, 

4 1m.wq =. +-5-4, z C'/, 

, . . . 
. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . ~. 
. . 

.~,... . . 
. . .  ....... 

, . . . . .  . . , .  
. . .  . . .  

. . . .  . . . . . . .  . . .  . . . .  .-.- . . . .  .. . . .  
......... ..... . . .  . . . . . . . . . . . . . . . . . . . .  .......... -..- . . .  . .~ - 

. . 



. . .  : 
. . 

. . 

. . 

. . .  

- 
Job number: ' . 

Sheet of 
. ..@ .. 
.< 

. . 

KIRKHAM' . . ' 

MICHAEL . . 

CONSULTING ENGINEERS . 920iNa~25thAvenue.Suile195.Phoenir,AZ85021 

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

..... . .... . , 

....... ........ , .  . , 

.... . . _ :  ' 

. , , 
. . . ,  

. . . .  

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

I .... 
-. . I F  5G.S 

. . .  

i .  . 4 . :  . . ........ 1 1' ~ n e + . e  ~~ddcb / i~ j  + . ' , @ 
. . 

P 
. . . .  

+ % . 3 C X ,  
<.>.:. .: . . 

. . 

6 . . %,,at \w 

. . 

'Less L&W. M - ( , \  ! l ' ( , ) ( z + ' ' ~ ) / Z  ; 1 - - /, % cy: 
Z 7  

rar-~ pi 1 ~ ~ 6 ;  TI- LwG# 0 L,k 44 
. . 

- i 01r.5'~53/' U S C  

f 'r' K G  Inuz+~+t 7 6 La z z o  iota 4 (ash  s ,+,Q ,J - -Y# 
. . 

. . 
. . 

. . . . .  . . . . . . . . . .  , . . . . . . . .  . .  . . 
. . . .  

. 

, . 

. 
Project: A/ /c - (do,-& " Date: ID/ZL/&- 

Subject: ~esigned:  %- Checked: dh 

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

. . . . .  ... 
. . . .  
... . . , .  . . . . . . .  
. . . . . . . .  . ~. 

. . . . . . . . . . .  . . ~ .  
. . .  ............. .. . . . . .  . . .  .... . . . . . .  -~ . . 

* 

. . . . - . . .  ' .  



. . 

. . . . 
. . 

Designed f Checked 

.a :, 

. : 

. . 

I .  . . L&U% . . 

N \ t . d h . ~  " Bf.30 S Q F ~  
. . 

, : . :  

3 ~ e -  3 r l . g q  . . S S P -  
: v C ? & . ~ ~ - f i =  ~ 7 7 . b 1 6 a ~ r .  . . . . . 

w u , m  ii. /5b,D5 
: ,  h ~ 0 x - n ~  35%.57.~&~i. ('g~,Ss') = 3 7 / 6 3 4 , 4 5  CGT ' .  

, , . . 

' . i - r i ; ~ , = x ~ ^ ~ ~ L o r n ~ i  . ~ ? , B ~ L , . Y ~ = z ~ , L ~ Y L . ~ z _ ~ F . - : = ~ ~ , ~ ~ . ( . ~ ~  err- 2 r ~ ~ . 7 z ~ y  









- ~p 

.. . . . . 

. . 7 1'-3" . . 

TOC . . 
EL 1228.25 

. . 12 . . 

#4 a. 12" . . 
. . . . a 

INSIDE FACE - 
. . F . ~ 

. . 
OF BOX CULVERT WALL a o 

. . TOC . .  . . :  
. EL 1219.00 

I'- 1" . . 
. . . . 

. . 

. .  . 

HANDRAIL PER COP 
STD DET P-1173 

BOX CULVER 

BOX CULVERT BOT S M  

3/4" CHAMFER : , 3 " ,  
. . 

. . 

#4 @ 12 APRON STANDARD FOR REINF. 

n n 
n 

l.. 

P 
n WEEP DRAINS (T 

n 

SLOPING APRON 
LEGEND - 

TOC = TOP OF CONCRETE 

T I O N . :  ' ., 
~ ~ . .  . 

REQUIREMENTS OF SECTION 797, 

WEEP DRAIN DETAIL 
NTS 



- ~ ~ 

. . .. . ~ 

. 2 
. . 0 . .  . . ~ . . 

. . . . 

. . 

., 

. . 

. .  . - 

. . 

. . 

FOR RETAINING W A L L  REINF., REF. ADOT STANDARD 
TABLES FOR 10'-0" 

HIGH W A U ,  CASE I1 LEVEL FILL WITH 2' SURCHARGE. 
1'- 0". UNIFORM. 

SHEET ST5 (TOTAL 45) 

NORTHERN WASH DROP STRUCTURE 
NTS 

HANDRAIL PER COP 
STD DET P-1173 

------------------. 
h . a  -e',e:!/miy@/&-d.'- 

-7, 

. . 

. . 
. . . . 

. . 
GENERAL NOTES: . . 

I. AU GENERAL NOTES IN ADOT ~. 

STANDARD ~%I~ . Io .  ARE. APPLICABLE 
FOR THESE SHEETS. 

2. ALL EXPOSED VERTICAL SURFACES TO 
BE FORMED USING CHISELED LIMESTONE A 
FORM UNER #166A BY SCOTT SYSTEMS 
OR EQUIVALENT. 

3. FOR FOOTING STEP DETAIL REFER 
TO AJOT STANDARD DETAIL IN 8 18.50. 

4 ALL REINFORCING STEEL HAVE 2 INCH 
C H  COVER UNLESS NOTED OTHERWISE. 

STRESS 
C@SS "S' CONCRETE.: .................... f'c = 3000 psi 
GRADE 40 REINFORCING STEEL .... fs. = 20000 psi . . 
GRADE 60 REINFORCING STEEL ...... fs = 24000 psi- 
. ~ 

5: SEE SECTION DlST.5 FOR APRON REINFORCING 

LEGEND 

TOC = TOP OF CONCRETE 



KIRKHAM 
MICHAEL Job Number 

Sheet / of / 





a 64 

,, 
ea dd 

I f f ,  

REINFORCING BAR P L A C I N G  D I A G R A M  

1 1-7 



-,am ""a*. ARIZONA 
DEPARTMENT OF TRANSPORTATION 

HIGHWAYS D I V I S I O N  : 
STANDARD ORAWINGS 

FOUR BARREL 
BOX CULVERT 

~ L V U L M  

,,-dm rn 

8-02 ,  45 





Kirkham Michael - NIC 9'31 AM 3/22/2005 Wingwall Stand Modifiact~ons xls 



KIRKHAM 
MICHAEL . . ' .  ~ o b  Number 

CONSULTING ENGINEERS 

/ Sheet of / 

Project h(ozikI I '  t U 4 J d R  Date 3 / 4 , / 0 ~  





. . .  , . 
. . 

'REG KIRKHAM . 
~ ' . 

MICHAEL J O ~  ~ u m b e r  

C O N S U L T I N G  ENGINEERS 

2 of 2 Sheet 

t p w e a h ) n n  IWLFT , L I A U A / ~ Z '  .Date 3 1 9  /OS- 
. . I I 

subject \A I Q~ in  \ R L ~ ~ .  . L),,&,,LL?&T~ !<< Designed A cc-- checked mK- 



KIRKHAM 
MICHAEL Job Number 

CONSULTING ENGINEERS 

Sheet o f 2  

Project ,&a . 1 ,LLT fi Lii ,?.,! ~ 1 %  .ate S/?,/OC 

subject lc\l:~l(' Wd,,c r 0 c J T / f x k  5 Designed Checked 6- 



KIRKHAM 
MICHAEL I Jab Number I 

ProjectjJ j * l  t ~ & * l  i-i Date 3/9 
1 

Subject \A 1 ,  ,d/; LJr-, 0 1 I .  4 -  Designed . Checked -. 

. . 

CONSULTING ENGINEERS 

Sheet Zz of 2.- 







KIRKHAM 
MICHAEL Job Number 

C O N S U L T I N G  ENGINEERS 

s h e e t o f  1 
I 

<rl 
i 

k tn~n  IA!;-~T i-,fip.;~~d~; 

0 p .  subject L ~ r l  ,E-r ! ,PI,.&,u L ! I,+,~?,+T) .5 : Designed L C h e c k e d  a?" 



. ,.. .. .. , 

. . 

'I 

' I  

. . . . 

. . 
. . 

'~lmenslon varies r l t h  number o t  Ddrreis. Ac.auals i.n~tn 
To b(I added *O dl.~".lD" ' B  ' +or sac- .dditl.n., b ' 

loren t t n  
P L A N  PLAN - 

A o r M  for 0 .skor  box sulrort I9r.n f o r  0.e. 15'.ker box culvert 

. . a ~ t l e ~ ? l  cons+ructlon joint. rr.ron may a, 
0. 

-?- .. . u .  

E L L V A I I O N  0-0- - 
APRON DRA!N D u  

- N"TES: 

rpron t o r  20'to 4s'star box cu lver t  for cencrol l inter and m ~ r c e ~ ~ ~ n o o u a  *starts roo 8-01. 10. 

See  8 - 0 6 . 2 4  8.06.30 and 8-06.10 fo r  a ~ i o n  dlmsn5,~nr and auant~f~ . r .  

Thn aorw ~uantltlea l a l o  lnta c o n s l d e r o t l o n  the ~ u t u i f  x o f i r  blioO 
al l l t+Cd 6 1 ~ n p  outlet  headwl4 and shal l  be used on new bor c u ~ r . - t ~  anty. 

.4 . 12. x ,LO i. 

I I dnd "nd.r rinqra, l fO..l"l) . . L.1 APTMiNT ARIZONA OF TRbNSPORTATION .t,,.:. 

HlCHWAlS DIVISION 2.x: 

.- .S !L%?!?-0!!&!!NCs-... _ .. --. . -. - 
SECTION A-n 

S E C T I O N  8-8 S E C T I O N  C-C 
<,.*..: %. 

C U i C F i  hPQOll D E T A I L S  ' s.06,:9 

.*,.a-..... -.-. 
. . 

. . 



N O T l l l 0 l l S 1  
ws,u ARIZONA .cym,tm 

DEPARTMENT OF TRANSPORTATION 
,-a, as s * ~ r o n  concrete suontltr per  aaaltlonal bar re l .  H IOHWAYS D I V I S I O N  

STANDARD DRAWINGS 
AS : r ~ r o o  s t e e l  q u a n t l t u  par addlilanal barrel .  OUTLET APRON stamm m. 

DIMENS IONS L. OUANT I T  1ES 
8-06,  2 0  2 : I SLOPE 

'- ,",".. >,. ,,,.-. 



KIRKHAM 
MICHAEL Job Number 

CONSULTING ENGINEERS 

Sheet 

Date 

Subject L C h e c k e d  
CFklS- ... 







@ 4 - 1 0 ' ~ 5 ' ~ 3 3 5 '  RCBC EA CY 
PER ADOT STD DET 
8-02-40 

@ INLET HEADWALL & EA CY 
WINGWALLS PER ADOT 
STD DET NO 6-04.30. 
2:l SLOPE. 0' SKEW & 
PER MODIFIED TABLE 
DWG. NO. Dl 



KIRKHAM . ' . 

MICHAEL 
C O N S U L T I N G  ENGINEERS 

J O ~  Number 

Sheet ' 1 of / 

Pr4ect dazm I u i E i  Li/A,a,d a,. 
'' 

3,/8/0 C ' ' 

scsL- 
Subject h- d~,f2 d t r ~ ~ t r A r , ~ $  Designed F / . ( I C ~ h e c k e d  .- 





.. . 
. . 

. . .  . . 
. .  . . 

. . 

. 

. . .  BM KIRKHAM ' . .. ' : 

MICHAEL 
' ' Job Number 

CONSULTING ENGINEERS ; 
. . s h e e t o f  

. . 

. ~ r o ~ e c t  A ~ o R T A I , \ ~ L $  C,Hniutin ~ , / s / O T '  . 
msihi~ . - 

Subject' -~)Ro? I ~ ~ C F T  QofihireTrc=s Designed ACC checked -' 



NTS 

_10.00'_ : 21.75' - - - 
37.76' - - - 

SECTION C-C 
NTS 

. . 

I I I I 
1 I I I 
I I I I 

1 1  NORTHERN AVE :I I I  
I I '  I I 
I I I I 
I t . ,  I I 
I I I I 

I I v v 11 

w. l I I 
REVISION I BY I DATE 

" .  5.; c p .  

7 

. . 

~. 51.25' 

NORTHERN WASH DROP STRUCTURE 

9 
5, 

b 
9 
z 

I PUX)D CONTROL DISTRICT 
OP MARICOPA COUNTY I 

I1 
I1 
I I 
I I 
I I 
I I 
It 

11 
I I 
I I - 
I I s 
I I 
I I 
11 

, . 

.,. - 
: < 

b 

,, P a 

7 ; 
2 (1 

I 



. . . .  . 
. . . . 

KIRKHAM . . -, ' : N i x  MICHAEL Job  umber 
i@ . C0NS"LTING m G l ~  - 
i . .  ,, 
: . . . .  . .  . .  . . Sheet 

. .  / ' Of 
. . 

. . . . 

. . project d O ~ m  I A L ~  C.I"A~(,LIIT?_ 
s ~ = ~ s \ ~  WPSH b b P  ( E I ~  

Date 3 / 9 / 0 5  * Subject & n ~ / a n  O J ~ J  /J!l~:\l7fi.~:-< ~ ~ ~ ~ g ~ ~ d  A c t  Checked 





EXST BEAROSLEY 

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

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

. . . . . . . . . . . .  
..................................... " ...... . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  L254: ............................. t . . . . . . . . . .  ................... 5 .  ............................ ........................ % . . ! . . >  ..................... c . - :  .................................. 2... .. 

REMOVE V I  
. . 

. . 

0 CONSTRUCT C) 
@STA -.-+ --.-. 08M RAMP XX EA 

PER DETmXX DWG NO D 2  

@O&M ROAD PER TYPICAL XX SY 
SECTION DWG NO D2 

16 NIC CHANNEL EXCAVATION XX lo PER LIMITS SHOWN. PER 
TYP. SECTION DWG NO. 1 I C Y  I 
G7 & PER CROSS SECTION I DWG NOS 607 -XS13  I I  I 

@OUTLET HEADWALL 8 
WALLS PER ADOT STD NO 
8-04.10. 2:1 SLOPE. 0' 
SKEW AND OUTLET 
PER ADOT STD NO 0-06.1 
AND PER MODIFICATION 
TABLE ON DWG NO D l  

@2-1D'x5'x315' RCBC PER XX EA 
ADOT STD NO 8-02.20 

@SIDE WIERIDROP INLET xx EA 
STRUCTURE PER DETAIL 
DWG NO DSI 

HANDRAIL PER COP STD XX LF 
DET P-1173 

I270 I ..... 
SHEET INDEX YAP 

- 3  1 
2 1 I I 

1266 t I ..... 
NO. I I 

REVISION 
I 

I ay I DATE 

FLOOD CONTROL DISTRICT 
."-" I OF MARICOPA COUNTY I 



HANDRAIL PER COP 
-' STD DET P-l l i3  

I I 
37.76' ' - - I I 

,flpp&o% L1 " 1 6  .NO. I 
I I 

SECTION C-C 
REVlSlON 1 81 1 DATE 

F ExcWmaN FLOOD CONTROL DISll i lCI'  
NTS OP MARICOPA COUNTY 



0 CONSTRUCT C a 9' RENO MATTRESS CY CY 
BANK PROTECTION PER 
TYP SEC. DWG NO G7 

@ FRS.3 CHANNEL CY CY 
EXCAVATION PER TYP. 
SECTION. DWG NO G7 
AND DETAILS THIS SHEET 

@ O&M RAMP PER DETSXX EA 1 
DWG NO 0 2  

SECTION DWG NO 02 

RDWY PROFILE PER DET. 

EMBANKMENT I SUBGRADE 
7 DROP INLET PER DETAILS p DWG NO DSXX 

COMPACTED FILL/  CY SY 
EMBANKMENT PER TYP 
SECTION (550+691 DwG 



. . .. 
. . . . 

KIRKHAM . ' . . 

MICHAEL 
CONSULTING ENG- 

RM Job Number 

Sheet /I of -‘&..-- 

Project d o s r H  I*! LET / ' , k i f i i , / r , t7  Date 3 /Y /O.C . . 

Subject r\) IC D&P S T Q U L T U ~ C ~  0gau-z T I E S  ~ e s i ~ n i d  k Checked ?fw 



. . 

Job Number 

Sheet '2 of .z 

, . .  BM KIRKHAM . .  

MICHAEL 
C,ONSULTING ENGINEERS . . 

. . 

. 

I 
project hl oerd inr LET O ~ A w e 7  Date +/'.s- 

Subject hj IC - i ) ~ o , l  S~QU~??JQ*S d v i r : T $ T i ~  Designed Checked BclO- 



KIRKHAM 
MICHAEL ~ o b  Number 

CONSULTING ENGINEERS 

Sheet of / 

~ r o l e c t  L\ o m  IN 1 5 C&is~~.c~p; Date 3 / / r / 8 ~  















. . 

~ 

' 

;e 
. . 

. . 

. . 

RM KIRKHAM ' ., 

MICHAEL 
CONSULTING ENGINEERS 

Job Number 

Sheet / of / - 
Project d o n m  i d ,  ET- t d g A / A , a  . . . . . Date S / I ~ J O S -  

. . 

subject Q o i  CCXFUT (J,,+,!mnzr . Desi,jnpd ' ,he,,d 



KIRKHAM.. . . . . . . . 

MICHAEL Job Number 
: CONSULTING ENGINEERS 

Sheet of 

. I ~ r o i e c t  NLC Date 6 /%/OF I 





KIRKHAM ': . .,. 
" 

MICHAEL . . Job Number 

~ 
. . 

Sheet . / '  of 
. . . . . . 

project A I * Z T H  ' I U L F ~  C k l ~ d : < i i i  Date ~ I ~ I / ~ s -  
, 2 L J D  

, ' 

a%- subact . !I ~ ~ 2 ~ 5 5  n , A P A n  r, s 
\ -&d-.-- checked 



KIRKHAM 
MICHAEL 

CONSULTING ENGINEERS 

~ o b  Number' 

/ ' o f  / Sheet  

. . 

Project ~ R T H   hi^&^ C N A , L ! ~ C L  -.ate ~ , / / U , / O  5 

a+ Subject k l n a o ~ n ! .  nua,.17Aricq Designed $it!-. Checked 







- - 

. . 
. . . . . . . , . . .  

FRS"3 CHANNEL 
EXCAVATION P E R  TYP. 
SECTION. DWG NO G 7  
AND DETAILS THIS SHEET 

i 
! 

SHEET INDEX MAP 

----i . . . . 





Triangle Volume . . 

......... 
, . . . 

. . 

. . .  
. . 

Mode: Entire Surface 
Cut Factor: 1.0 . . 

. . 
.. Fill Factor: 1.0 

Cut: 6458846.4 cu ft 
Fill: 37926.8 cu ft 
Net: 6420919.6 cu ft - 

Cut: 239216.5 cu yd 
Fill: 1404.7 cu yd 
Net: 23781 1.8 cu yd -q 



Original Surface: EG-3 , . 

;@gn Surface: dirt2 
. . 

Factor: 1.000000 
FIII Factor: 1.000000 

Cut: 239037.6 cu yd 
Fill: 1214.2 cu yd 
Net: 237823.4 cu yd 



KIRKHAM . . 
.. . 

MICHAEL Job Number 
C O N S U L T I N G  E N G I N E E R S  

S h e e t  / of ./ 
. , ii 

h l E T  i , j iA ,~ j  .rJ5L 

I subject Si!di~~rr f?3&1~@ i I E< Designed ALC Checked '.3E/)G ? I 









. . 

Prinl Timemale: 0110612005 10:14 STAAD.Pm for Windows Release 2002 bin1 Run 1 of  

-. . . 
. . 1.. , . ' ; '  

m.. : . . .  

Solware licensed lo Kirkham Michael 

Job TiUe 

- 
Job N O .  Shrel No ,, . , Rev 

'I 

Part ;?: 
Ref ! 



S:\0406~15\S?PP.O\Str~cturel.std 05/27/25 15:@1:12 -- 
ST>-\O SFACE 
STKRT JOB INFORMATION 3 
ENGINEER DATE 27-Nay-05 
END ZOB INFORlGiTION 
'"IUT WIDTH 79 

1 FEET K I P  
P COORDINATES cr? 0 0; 2 2 0 0  0; 3 55 0 0; 4 75 0 0; 5 0 2, 20 20 0; 7 20 6 0; 8 55 6 0; 

9 55 20 0; 10 75 20 0; 11 10 10 0; 12 2 0 0; 13 2 2 0; 14 0 2 0; 15 4 0 0; 
16 4 2 0; 17 6 0 0; 18 6 2 0; 19 8 0 0; 20 8 2 0; 21 10 0 0; 22 10 2 0; 



76s 69 20 0; 369  11 LU ti; 2 I U  13 LU U; -.. ~~ 

E L E M E N T  I N C I D E N C E S  SHELL : 
1 1 1 2  13 14; 2 12 15 16 1:; 3 15 17 18 16; 4 17 19 20 18; 5 19 21 22 20; 
6"? 23 24 22; 7 23 25 26 24:. 8 25 27 28 26; 9 27 29 30 26; 10 29 2 31 30: ;,a 4 13 32.33; 12 13 16 34 32; 13 16 18 35 34; 14 18 20 36 35; 15 20 22 37 36; 

2 24 38 37; 17 24 26 39 38; 18 26 28. 40 39; 19 28 30 41 40; 20 30 31 42 41; 
; . 3 3  32, 43 44; 22 32 34 45 43; 23 34 35 46 45; 24 '35 36 47 46; 25 36 37 48 47; 
2 6  37 38 49 98; 27.38 39 50 49; 28 39 40 51 50; 29.40 41 52 51; 30 41 42 7 52; 
31 44 43 53 54; 32 43 45 55 53; 33 45 46 56 55; 34 46 4757 j6;35 47 48 56 57; 
36 48 49 59 58; 37 49 50 60 59; 38 50 51 61 60; 39 51 52 62 61; 40 52 7 63 62; 
41 54 53 64 65;. 42 53 55 66'64; 43 55 56 67 66; 44 56 57 68 67; 45 57 58 11 68; 
46 58 59 69 11; 47 59 60 70 69; 48 60 61 71 70; 49 61 62 72 71; 50 62 63 73 72; 
51 65 64 74 75; 52 64 66 76 74; 53 66 67 77 76; 54. 67 68 78 77; 55 68 11 79 78; 
56 11 69 80 79; 57 69 70 81 80; 58 70 71 82 81; 59 71 72 83 82; 60 72 73 84 83; 
61 75 74 85 86; 62 74 76 87 85; 63 76 77 88 87; 6 4  77 78 89 88; 65 78 '79 90 89; 
66 79 80 91 90; 67 80 81 92 91; 68 81 82 93 92; 69 82 83 94 93; 70 83 84 95 94; 
71 86 85 96 97; 72 85 87 98 96; 73 87 88 99 98; 74 88 89 100 99; 
75 89 90 101 100; 76 90 91 102 101; 77 91 92 103 102; 78 92 93 1.04 103; 
79 93 94 105 104; 80 94 95 106 105; 81'97 96 107 108; 82 96 98 109 107; 
83'98 99 110 109; 84 99 100 111 110; 85 100 101 112 111; 06 101 102 113 112; 
87 102 103 114 113; 88 103 104 115 114; 89 104 105 116,115; 90 105. 106 117 116;. 
91 108 107 118 5; 92 107 109 119 118; 93 109 110 120 119; 94 110 111 121 120; 
95 111 112 122 121; 96 112 133 123 122; 97 113 114 124 123; 98 114 115 125 124; 
99 115 116 126 125; 100 116 117 6 126; 101 7 127 128 63; 102 127 129 130 128; 
103 129 131 132 130; 104 131 133 134 132; 105 133.135 136 134; 
,106 135 137 138 136; 107 137 139 140 138; 108 139 141 142 140; 
109 141 143 1.44 142; 110 143 145 146 144; 111 145 147 148 146; 
112 147 149 150 148; 113 149 151 152 150; 114 151 153 154 152; 
115 153 155 156 154; 116 155 157 158 156; 117 157 8 159 158; 118 63 128 160 73; 
119 128 130 161 160; 120 130.132 162 161; 121 132 134 163 162; 
122 134 136 164 163; 123 136 138 165 164; 124 138 140 166 165; 
125 140 142 167 166; 126 142 144 168 167; 127 144 146 169 168; 
128 146 148 170 169; 129 148 150 171 170; 130 150 152 172 171; 
131 152 154 173 172; 132 154 156 174 X73; 133 156 158 175 174; 
134 158 159 176 175; 135 73 160 177 84; 136 160 161 178 177; 
.<.:,:;:., 161 162 179 178; 138 162 163 180 179; 139 163 164 181 180; 

OU 164 165'182 181; 141 165 166 183 182; 142 166 167 184 183; 167 168 185 184; 144 168 169 186 185; 145 169 170 187 186; 
lr6 170 171 188 187; 147 171 172 189 188; 148.172 173 190 189; 
149 173 174 191 190; 150 174 175 192 191; 151 175 176 193 192; 
152 84 177 194 95; 153 177 178 195 194; 154 178 179 196 195; 
155 179 180 197 196; 156 180 181 198 197; 157 181 182 199 198; 
158 182 183 200 199; 159 183 184 201 200; 160 184 185 202 201; 
161 185 186 203 202; 162 186 187 204 203; 163 187 188 205 204; 
164 188 189 206 205; 165 189 190 207 206; 166 190 191 208 207; 
167 191 192 209 208; 168 192 193 210 209; 169 95 194 211 106; 
170 194 195 212 211; 171 195 196 213 212; 172 196 191 214 213; 
173 197 198 215 214; 174 198 199 216 215; 175 199 200 217 216; . . 
176 200 201 218. 217; 177 201 202 219 218; 178 202 203 220 219; 
179 203 204 221 220; 180204 205 222 221; 181 205 206 223-222; 
182 206 207 224 223; 183 207 208 225 224; 184 208 209 226 225; 
185 209 210 227 226; 186 106 211 228 117; 187 211 212 229 228; 
188 212 213 230 229; 189 213 214.231 230; 190 214 215 232 231; 
191 215 216 233 232; 192 216 217 234 233; 193 217 218 235 234; 
194 218.219 236.235; 195 219 220'237 236; 196 220 221 238 237; 
197 221 222 239 238; 198 222 223 240 239; 199 223 224 241 240; 
200 224 225 242 241; 201 225 226 243 242; 202 226 227 244 243; 



318 359 360 370 369; 
ELEMENT PROPERTY 
1 TO 319 THICKNESS 1. 
UNIT INCHES KIP 
CONSTANTS 
E 3150 MEMB 1 TO 319 
POISSON 0.17 MEMB 1 TO 319 
DENSITY 8.68e-005 MEMB 1 TO 319 
ALPHA 5.5e-006 MEMB 1 TO 319' 
UNIT FEET, KIP 
SUPPORTS 

' 1 TO 4 12 15 17 19 21 23 25 27 29 261 264 266 268 270 272 274 276 278 FIXED 
LOAD 1 SOIL PRESSURE 
ELEMENT LOAD 
1 TO 10 220 TO 229 PR -1.3 
11 TO 20 230 TO 239 PR -1.17 

0 30 240 TO 2.49 PR -1.04 
-3 40 101 TO 117 250 TO 259 PR -0.91 

50 118 TO 134 260 TO 269 PR -0.78 
51TO 60 135 TO 151 270 TO 279 PR -0.65 
61 TO 70 152 TO 168 280 TO289 PR -0.52 
71 TO 80 169 TO 185 290 TO 299 PR -0.39 
81 TO 90 186 TO 202 300 ~ 0 3 0 9  PR -0.26 
91 TO 100 203 TO 219 310 TO 319 PR -0.065 . . 
PERFORM ANALYSIS 
FINISH 
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:... >: ' . @*& . . conflict Review 
.- Spirft of service 

DATE . 1/18/2005 
QWEST LOG# 3 1  1334.0664 

MEMORANDUM TO: MARlCOPA COUNTY FLOOD CONTR~L DlSTRlC 
2801 W. DURANGO STREET 
PHOENIX, A 2  85009 
ATTN: GARY MAIERS (602) 506-0562 ., 

FROM: . Qwest communication 
6350 S.. Maple Avenue, #125. 
Tempe, AZ 85283 

REGARDING PROJECT: WHJTE TANKS FLOOD REATRDING  STRUCTURE#^ NORTH INLET CHANNEL PCN 
(470-04-21 ) . . 
OLIVE AVE & PERRYlVlLLE RD 

.. - ........ - - - -. ....... -- .. - ............. - .......... - .- . - . - .............-..-.. - .--........ 
YOUR PLANS HAVE BEEh RECEIVED 6 Y  OWEST AND REVIEWED BY ONE OF 

0 OUR ENGIhEERS. NO AFPARENT CONFLICTS WEqE FOUND. 

YOUR PLANS HAVE BEEN RECEIVEDBY QWEST AND THE FOLLOWING CONFLICTS 
@WERE FOUNR 

Following a review of the 30% plans submitted, It has been determined that there are possible conflicts with 
the proposed project and Qwest facilities. Qwest is unable to determine, if conflicts exist due to the lack of 
Infomiation provided for review. Qwest has a 25pr cable which cioss'es the Beardsley canal at;Northern on 
the north side and a 1OOpr cable at Olive which also crosses the canal on the north side which appear to be 
in.conflict: Blue staking for location of Qwest facilities must be completed prior to any construction: When 
crossing Qwest facilities you will be required to pothole to determine the,depth and maintain a minimum of 12 
inch vertical and horizontal separation from the facilities. Support and protection is required for all QwesL 
facilities during const~ctlon. If you have any questions regarding this review, please contact'Matthew 
Phillips 602-630-1 393.. 

- 
. . 

[BLUE STAKE BEFORE DIGGING 

[THIS IS WITHIN THE QWEST SERVING AREA ,. n O N o  
IFYOU HAVE ANY INQUIRIES, PLEASE CONTACT: 
N A M ~  MATTHEW PHILLIPS 602-630-1393 

QWEST PLAN REVIEWER 
NAME: . HOWARD DENNISTON 602-630-5486 

QWESTnELD ENGINEER . , , 

. . 

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

2 '  . . 1 JOB, NUMBER: . . HOURS WORKED: . . . . . .  

('. 24 . : EST svc DATE: _-L- . . .... -.-_ SHEETS: 
REVIEWED AT: 30% PRELIMINARY NOT 

............ ..... . . FOR CONSTRUCTION -. - - - - 
. . . . 

. . 



. . . . 
. . 

. . . . . . '.. 
1122Capiial of Texas Highway South <: . . . . 

. . . . &s&i, TX 7~idG 
ph. 512,74.2.3827 Fax. 912.142.1558 

. . 

. . 

Gary Maiers 
~ l ~ ~ d  Control Dishkt of 
Maricopa County 
2801 West Durango St. 
phoenix, &iZ~I la  85009 . . 

. . - 
RE: white ~~~k~ &S #3 -North Met Channel 

. 

~ ~ ~ ~ d ~ i ~ ~  OSP Operations # SW0429.6 
. . 

Dkar Gary Maiers, 

' w k  you for ktacting Broad* ~omrhdcations, LLC. (fomerly MC CommnYYatio~) 
rng.=dbl$ a potendd condict with your pr6pgsed work Broadwh does have f i k i  optic facilities 
w i ~  fie 1s. of YOU project We have enclord-asi.uJt d r a e g s  indicating the ai,pro&ate 

.' 

iocati6n of BmadWhg fib& cable. Plea? not6 fof icc3ate lxati6nr of Broadwing fiber ~ptic'cable it ' ,, 
' ' fm a Bmdwing technician to physiidly laate and mark Broadwing cable. We r e q u d  . , 

& capy of the d e n  plans for our r e ~ e w  as soon as they are auailable. Once we iereive your p l ~ ,  

we w3 ionduct an investigation and upon .completion of our aiialysis, we wanorf i  you in wnhng of 
a y  COJI@C~S with your construction.' : ,  

. . . . 
Plea& ,%rid ifl future correspopdenG to: 

. 8 Attnf f i o = w n  Gaiua ' , . . . 
b$,p ,Pdpe=atium 

. . 

Bioadiiriag cod~~catio& 
1122 C a p i d  of Texas am South 
Austin, TX 7.8746 

picue a ~ b k  of k m a  One-Cdl (1.8@3:7M.5348) at bast 48 hours p*r t9 c ~ ~ ~ ~ e m e n t  of 

work ~~,j-.;.'-~ hber is w d ;  ahodd you eso&ter our cable pleue hnrnrdiatel~ 

Broadwing D-ge ~rev&tion Deparpent at 1-80041-0223. 
. . 

' Rot~ction a ou fiber is of urnat &portace. if you have que$io& or requue additiond 
infdmtion, please do not hesitate to.'contaCt me. . . 

. . f L  . i" 
Sincerely, 

N ~ m a i ~  ~ & c ' i a  .' .. , 

' .. Operation -project Specialist . 

a '  , . *. .. - . .-- - 
. . 



. . 
. . . , .  

BEAROSLEY CANAL 
MARICOPA COUNTY. hRIZtNA 

icnmmrm WE FW cwrxTw U I U T ~  TO cnmmro*. sii 4 1 ~ ~ 1 3  i w  PY~F U Y ~ I K ~  mi. -of Broadwing fiber optic cable it wilb be nec&jsav 

. -...- +-.-̂ ocia,.:.. . . 

ENCINEERE0 BI: 8-6-E97 

oaa\mi sr: MA ra 

S W E  i 

noinzorrix : 7'-200' 

FILE NAME : 19525-044 
















