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W APasci «nd Asscciates Inc.

YA 3 RA R Y
Flood Control District of Maricopa County 20-Aug-97
FLOOD MITIGATION OPTIONS Contract FCD 93-29
LEVEL II ANALYSIS, OPTION 1, 10-yr W/P # 94154.00
STUDY AREA: 79th Avenue and Peoria Avenue
South Detention Basin
Average Bottom Width = 390 ft
Average Bottom Length = 1000 ft
Side Slope = 4 :1 (h:v)
Average Basin Bottom = 1134 ft Elev
High Water = 1139 ft Elev
Average Natural Ground = 1142 ft Elev
Basin Type = 1 1 =Rectangular, 2 = Triangular
Depth Water Surface Storage Volume Earth Work Volume
to Bottom Surface Area Incrimental Cumulative Incrimental Cumulative
(Feet) Elevation (Acres) (Ac-ft) (Ac-ft) (CY) (CY)
0 1134 9.0 0.0 0.0 0 0
1 1135 9.2 9.2 9.2 14,859 14,859
2 1136 9.5 9.5 18.7 15,278 30,136
3 1137 9.7 9.7 28.4 15,701 45,838
4 1138 10.0 10.0 38.4 16,130 61,967
5 1139 10.3 10.3 48.7 16,563 78,530
6 1140 10.5 10.5 - 17,001 95,531
7 1141 10.8 10.8 - 17,444 112,975
8 1142 11.1 11.1 -~ 17,891 130,866
9 1143 11.4 114 - 18,343 s
10 1144 11.7 11.7 - 18,800 -
11 1145 11.9 11.9 - 19,262 --
12 1146 12.2 12.2 -- 19,728 --
13 1147 125 12.5 -~ 20,199 -
14 1148 12.8 12.8 -- 20,675 -
15 1149 1321 131 -- 21,156 -~
16 1150 13.4 13.4 -- 21,641 --
17 1151 = 137 13.7 -- 22,131 -
18 1152 14.0 14.0 -= 22,626 --
Lo\nk Ac.tuis.'«!-tw\ s Besk /42
47 /3
f ace( 6 £

File = Q:\\Mviadmp\Level INGrand Ave\79th - Peoria\Ret-vol.xls

Print Date 20-08-97
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CIRCULAR CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

February 4, 1998
Maryvale ADMS - Grand Avenue @ 79th Avenue
Option 1, 10-year
Existing 36" SD Capacity

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate {cublc feet per SeCond) .cv.vevwswsvavis svnssns 42.0
Channel Bottom Slope (feet per foot)........oiiiiiunnnn. 0.0035
Manning's Roughness Coefficient (n-value)............... 0.0130
Channel Diameter (feet) ......... ..ot iiiinnennnnnnnnn 3.00
PROGRAM RESULTS:

DESCRIPTION VALUE
Normal DROEE DEAEE] . cn i s ol 5iw e om Baban Sadm 518 R0 E0E5 5 2.68
Flow Velocity (feeat par Secofid) ... .ccsvcrwsrssmsnasnsmans 6.30
Froude Number {(Flow ig Sub-=Critiecal)....isssivsvassiwsny 0.583
Neloeity Hearl (EEEE) .caxo0mrins s s o ss e o 5 5 5 @ne o o 5awE 3 0.62
BilaYay HEEH (EB8E) ..: - :vosimne mis ws e 90 5 50k 0k 58 8 51 ¥ ESa08 5 3.30
Cross-Sectional Area of Flow (square feet).............. 6.67
Top Width of FPlow [Feeh) ..o wsmpses e amnamiesinasessses 1.84

e rr r r rr  rr r r r rrr r r r rrrr\rr 1 rr r r r rr rr rrr  r rrrrrrrrrr sttt

CIRCULAR CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.5 (c) 1986
Dodscn & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A complete program manual is available.
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DRAINAGE MASTER STUDY

CONTRACT NO. FCD 93-29

T ——— L

[Tt 8

AVENUE

e et T e S

—_— —— e

¥ ¥ LEGEND
- i Y w
1 = \, y 3
_ ) = = BUILDING / -
- —— { -
. il Proposed Basin—-.__ o o SINGLE RESIDENTIAL BUILOING &/ 3
& 2 326 i \ WSEL=1139.0 e o s — == ROAD/PAVEMENT %’;f; PEORIA AVE
~ ¥ ! ! -
L c i/l =l
: Y% = g‘g‘ b Voi=43.0 Ac Ft ; s PROPOSED STORM DRAIN é‘f{f Bl .
2 X ! 5 =TT PROPOSED it >
N <«||! Qu=312 cfs E % e e B i . i u
N T it 3 N o I=——o= PROPOSED CHANNEL il = <
e . i =60 cfs ; e { ) B 7y = £
T S A ‘ R/W Area= E / ” =
. ey ﬂ' I3 Ac \ | £y DEPRESSED INDEX CONTOUR ,/L =
. R . e . = : ] # 1 | BETHANY| HOME RD B
g s . et I S " ‘ - INTERMEDIATE CONTOUR 4 =
iR e DEPRES MEDIATE /o \ &
. : }l £ SED INTERMEDIA rg % E
s e i — - —eume WASH/ DRAINAGE/WATERLINE | = M 4, =
N 11 & , %
5 B i ; —s——  EXISTING STORM ORAIN L& \{-‘-'?A_N_q CANAL
o | oo e EXISTING WATER LINE iy
W 1A
L Sar —s - EXISTING SEWER LINE [’ \
SR i I e RIGHT-0F-WAY INTERSTATE 10 \_
T e e i

VICINITY MAP

|OPTION EVALUATION |
i LEVEL 1] |

GRAND AVENUE
AT
79TH AVENUE

MITIGATION
OPTION 1, 10-YEAR

‘.‘ 100 0 100 200
N = _ =

T

SCALE IN FEET
CONTOUR INTERVAL = 2 FEET

REVISION_ L5y | oae |
FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

NOTE: ENGINEERING DIVISION

Depiction of Iniet Splliways BY DATE
Conoay Size DESIGNED | D. PHELPS, S. ZOU 9/97 |

ls tual. DRAWN | S. RASMUSSEN, A, LINN| 9/97

Number ¢+ Looation of CONCEPT PLAN |[CHECKED | J. MOGDY, A. PATEL | 9/97

NOTE:

THESE PLANS ARE PRELIMINARY AND ARE
THE | OCATIONS OF ALL STRUCTURES, UT
AND ARE BASED UPON RECORD DQCUMEM
SCALE OF IINCH=200 FEET WITH A 2 FC
BY KENNEY AERIAL MAPPING AND IS BAS
BY KAMINSKI-HUBBARD ENGINEERING INC.

/IDED FOR PLANNING PURPOSES ONLY.

AND RIGHT-OF-WAY ARE APPROXIMATE
-HIAL TOPOGRAPHY WAS PRODUCED AT A
JTOUR INTERVAL. MAPPING WAS PREPARED

GROUND CONTROL SURVEY OATA PROVIDED
‘JJECT ENGINEERING CONSULTANTS, LTD.

Required Splilways fo be
Determined With Flinal

m.

WOOD, PATEL & ASSOCIATES, INC.

1550 EAST MISSOURI, SUITE 203
PHOENIX, ARIZONA (602) 234-1344
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Wood/Patel and Associates Inc.

N MARYVALE AREA INAGE MASTE Y

i Flood Control District of Maricopa County 01-Sep-97
FLOOD MITIGATION OPTIONS Contract FCD 93-29
LEVEL II ANALYSIS, OPTION 1, 10-yr W/P # 94154.00

STUDY AREA: Grand Avenue at 75th Avenue

South Detention Basin
Average Bottom Width = 500 ft
Average Bottom Length = 690 fi
Side Slope = 4 :1 (h:v) Total Storage V: 197
Average Basin Bottom = 1113.5 ft Elev South North
High Water = 1130 ft Elev 82.3 114.2
Average Natural Ground = 1133 ft Elev
Basin Type = 2 1 =Rectangular, 2 = Tnangular
Depth Water Surface §torage Volume Earth Work Volume
to Bottom Surface Area Incrimental Cumulative Incrimental Cumulative
(Feet) Elevation (Acres) (Ac-ft) (Ac-ft) (CY) (CY)
0.5 1114 4.0 2.0 2.0 3,239 3,239
1.5 1115 4.1 4.1 6.1 6,656 9,895
2.5 1116 4.2 4.2 104 6,837 16,732
3.5 1117 4.4 4.4 14.7 7,020 23,752
4.5 1118 4.5 4.5 19.2 7,206 30,958
5.5 1119 4.6 4.6 23.8 7,394 38,353
6.5 1120 4.7 4.7 28.5 7,585 45,938
2.5 1121 4.8 4.8 33.3 7,778 53,715
8.5 1122 4.9 4.9 38.2 7,973 61,688 .
9.5 1123 5:1 5.1 43.3 8,171 69,859
10.5 1124 5.2 5.2 48.5 8,371 78,230
11.5 1125 53 5.3 53.8 8,573 86,803
12.5 1126 5.4 5.4 59.2 8,778 95,581
13.5 1127 5.6 5.6 64.8 8,985 104,565
14.5 1128 5.7 5.9 70.5 9,194 113,760
15.5 1129 5.8 5.8 76.3 9,406 123,166
16.5 1130 6.0 6.0 82.3 9,620 132,787
17.5 1131 6.1 6.1 - 9,837 142,624
18.5 1132 6.2 6.2 - 10,056 152,680
19.5 1133 6.4 6.4 : -- 10,277 162,957
20.5 1134 6.5 6.5 -- 10,501 --
21.5 - 1135 6.6 6.6 -- 10,727 -
22.5 1136 6.8 6.8 -- 10,956 -
23.5 1137 6.9 6.9 -- 11,186 -
24.5 1138 71 7.1 -- 11,420 --
25.5 1139 7.2 7.2 -- 11,655 --
26.5 1140 74 1.4 - 11,893 —
275 1141 75 1.3 - 12,133 -
28.5 1142 1.7 g - 12.376 -
29.5 1143 7.8 7.8 - 12,621 --
30.5 . 1144 8.0 8.0 -- 12,868 --
31.5 1145 8.1 8.1 - 13,118 --
32.5 1146 8.3 8.3 - 13,370 -

File = Q:\Mvladmp\Level I\Please enter rest of path\Ret-vol.xls
Print Date 02-10-97 Page 1 of 1



Wood/Patel and Associates, Inc.

/_ MARYVALE AREA N TE X

Flood Control District of Maricopa County 01-Sep-97
FLOOD MITIGATION OPTIONS Contract FCD 93-29
LEVEL II ANALYSIS, OPTION 1, 10-yr W/P # 94154.00

STUDY AREA: Grand Avenue at 75th Avenue

North Detention Basin
Average Bottom Width = 800 ft
Average Bottom Length = 800 ft

Side Slope = 4 :1 (h:v)

Average Basin Bottom = 1116.5 ftElev

High Water = 1130 ft Elev

Average Natural Ground = 1138 ft Elev

Basin Type = 2 1=Rectangular, 2 = Triangular
Depth Water Surface Storage Volume Earth Work Volume
to Bottom Surface Area Incrimental Cumulative Incrimiental Cumulative
(Feet) Elevation (Acres) (Ac-ft) (Ac-ft) (CY) (CY)
0.5 1117 74 3.7 3.7 5,085 5,085

1.5 1118 1.6 7.6 11.3 12,210 18,195
2.5 1119 g il 19.0 12,452 30,647
35 1120 7.9 7.9 26.9 12,696 43,343
4.5 1121 8.0 8.0 349 12,943 56,286
35 1122 8.2 8.2 431 13,191 69,477
6.5 1123 8.3 8.3 514 13,443 82,920
7.5 1124 8.5 8.5 59.9 13,696 96,616
8.5 1125 8.6 8.6 68.5 13,952 - 110,568
9.5 1126 _ 8.8 8.8 71.3 14,211 124,779
10.5 1127 9.0 9.0 86.3 14,471 139,251
11.5 1128 9.1 9.1 95.4 14,735 153,985
12.5 1129 03 9.3 104.7 15,000 168,985
135 1130 9.5 9.5 114.2 15,268 184,253
14.5 1131 9.6 9.6 - 15,538 199,791
15.5 1132 9.8 9.8 - 15,811 215,602
16.5 1133 10.0 10.0 - 16,086 231,687
17.5 1134 10.1 10.1 -- 16,363 248,050
18.5 1135 10.3 10.3 -- 16,643 264,693
19.5 1136 10.5 10.5 -~ 16,925 - 281,618
20.5 1137 10.7 10.7 -- 17,209 298,827

File = Q:\Mvladmp\Level [I\Please enter rest of PATH\Ret-val.xls
Print Date 02-10-97 Page 1 of 1
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

February 5, 1998
Maryvale ADMS - Grand Avenue @ 75th Avenue
Option 1, 10-year
Equalizer Pipe

—— e s e o S e S S S S S S S S S — —————— —— S ————
ittt - -+ > - - 3 2 - - 3+ -+ & F + F 5 F 5 FF T

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet) .......ci ittt itennneeennnnnns 5.00
FHWA Chart Numbel (1,2 OF ) e asesimass s issss e e sess 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 0.0130
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert LEngkl (FEBE) v sasme am s ms wm smws ais o 6560w e s s e s $ 345.0
Culvert Slope (feek per LooE) cscssesssnswiss e wasvessss 0.00159

e e e e e e e e e e e e e e s S e e e E S e S S e e S e e e e S e e e e e e e e  —————

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Cutlet Deptch Depth Outlet Velocity
(cEs) (ft) Control Control (ft) (ft) (ft) (fps)
250.0 0.00 9.80 10.99 5.00 4.42 4.42 13.61
250.0 5.00 9.80 11.28 500 4.42 5.00 12 .73
250.0 10.00 9.80 16.28 5.00 4.42 5.00 12.73

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.

UPSJ"»M Bﬂ-s"f‘l - g A"/’J‘L & wsges 3o s il

‘ w g [
This pipa Shootd e fookel ol chser /& D=k0* s se ladeb.



CIRCULAR CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

February 5, 1998
Maryvale ADMS - Grand Avenue @ 75th Avenue
Option 1, 10-year
Bleed off pipe capacity

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second) ......cvvvviverenncanns 50.0
Channel Bottom Slope (feet per fool) ... csvricvswssvsvens 0.0025
Manning‘'s Roughness Coefficient (n-value)............... 0.0130
Channel DiameEer (Fe8L) . iciiiscssnsanssrreiiessmasssns s 3.50
PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Deprtlr (Pe6E) iivivsicinsvsinicamassswos®imyemnswses 2.85
Flow Véloeclty (feet per gecond) ..ciiscrscnssosmssrsmsnsns 5.97
Froude Number (Flow is Sub-Critical).........ccceeeeen... 0.6C0
Velocity Head (feet) .cisscvsnmanimes slows s ol 1o aon win o8 o o505 0.55
Eneragy Head (Eeel)::: suss sevmssssasmes @b e o s 5 o 966 @ s 3.40
Cross-Sectional Area of Flow (square feet).............. 8.38
Top Width of Flow (feet) ......ciiiiiiiiinieiennennnennnns 223

—— o ————— e T T T T e T T e e T T 1

CIRCULAR CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.5 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #3314, Houston, TX 77069
(713) 440-3787. A complete program manual is available.
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Wood, Patel & Associates, Inc.

Grand Ave @ 73rd Avenue
10-year Inflow Hydrograph @ C3631E
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Wood/Patel and Associates Inc.
ARYVALE AD NAGE MASTER Y

Flood Control District of Maricopa County 01-Sep-97
FLOOD MITIGATION OPTIONS Contract FCD 93-29
LEVEL II ANALYSIS, OPTION 1, 10-yr W/P # 94154.00
STUDY AREA: Grand Avenue at 73rd Avenue
Detention Basin
Average Bottomn Width == 580 ft
Average Bottom Length = - 550 ft
Side Slope = 4 :1 (h:v)
Average Basin Bottom = 1119 ft Elev
High Water = 1134 ft Elev
Average Natural Ground = 1136 ft Elev
Basin Type = 2 1 =Rectangular, 2 = Triangular
= e o =
Depth Water Surface Storage Volume Earth Work Volume
to Bottom Surface Area Incrimental Cumulative Incrimental Cumulative
(Feet) Elevation (Acres) (Ac-ft) (Ac-ft) (CY) (CY)
0 1119 | 37 0.0 0.0 0 0
1 1120 3.8 3.8 3.8 6,076 6,076
2 1121 3.9 3.9 7.6 6,247 12,323
3 1122 4.0 4.0 11.6 6,420 18,743
4 1123 4.1 4.1 157 6,596 25,339
S 1124 4.2 4.2 19.9 6,774 32,113
6 1125 4.3 4.3 24.2 6,955 39,068
7 1126 4.4 4.4 28.6 7,137 46,205
8 1127 4.5 4.5 33.2 7.323 53,528
9 1128 4.7 4.7 37.8 7,510 61,038
10 1129 4.8 - 4.8 42.6 7,700 68,738
11 1130 4.9 4.9 47.5 7,892 76,630
12 1131 5.0 5.0 525 8.087 84,717
13 1132 5.1 5.1 57.6 8,284 93,001
14 1133 53 53 62.9 8,483 101.484
15 1134 5.4 54 68.3 8,685 110,170
16 1135 5.5 555 - 8,889 119,059
17 1136 5.6 5.6 -- 9,096 128,155
18 1137 5.8 5.8 -- 9,305 --

File = Q:\Mvladmp\Level I\Please enter rest of path\Ret-vol.xls
Print Date 01-10-97

Page | of 1



CIRCULAR CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

February 5, 1998
Maryvale ADMS - Grand Avenue @ 73rd Avenue
Option 1, 10-year
Existing 78in SD in Olive Avenue

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feelr per SecOnd) . .cswswsmpswsmnsbsmswss 465.0
Channel Bottom Slope (feet per foot)........... ..., 0.0068
Manning‘'s Roughness Coefficient (n-value)............... 0. 0130
Chanmel Diameber (Feel) o wemeevsmvemimsesssinsinms sses s 6.50

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depbh (Beel) . v v mwamememe vwem s me s w s m e s w e s sw s 5.89
FPlow Velocity (feet per Second) c:civsvsanswssssmisssvsas 14.71
Froude Number (Flow is Sub-Critical).........c.oieeeeo.. 0.38G7
Velocity Head (feet) ........ it iienneennnns 3.36
Enexgy Head (£eel) ... . ccivemiwacmems smsws s ns e s s vwsws 9.25
Cross-Sectional Area of Flow (square feet).............. 31.61
Top Width 8F Plow (T80 . cninicnimivmiRsniniAnsGnsmsmins 2:79

CIRCULAR CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.5 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A complete program manual is available.



CIRCULAR CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

February 5, 1998
Maryvale ADMS - Grand Avenue @ 73rd Avenue
Option 1, 10-year
Bleed off pipe from proposed basin

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e T e e e e e e e e e e e e e e e e e e e T e e e

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (ciubic feer per SeconG)issssvswsmimaarissimse 96.0
Channel Bottom Slope (feet per foot).................... 0.0080
Manning‘'s Roughness Coefficient (n-value)............... 0.0130
chiannel Dismeter (Teel) .. cves e awes womne e sy e esee s ass 3 .50

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth [(L£@BE) : o vimwswswmmamme s s me @ s 586 s weees 3,15
Flow Velocity (feet per secontd)  cuoicsevemnsssmenmsens s 10.52
Froude Number (Flow is Sub-Critical).........c.ceciuvuenn. 0.889
Velocity Head {(Z8BE) . L .ciiavavominss smamnmsis dins we mew aie mme 1.72
Energy Head [(E8EL) ..o ux oo me v s sis o s @ws o ow @ § 6 5 19 S5 608 @ 2 s 4.87
Cross-Sectional Area of Flow (square feet).............. 912
ToR: WiAEh Of FloW {(FLERE) (v s v tw ms 055 508 5 508 56 2 5 & 505 & Fok 405 B8 2.10

CIRCULAR CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.5 (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. A complete program manual is available.
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Wo00d, ratel & Associates, Inc.

Grand Ave @ 67th Ave & Northern
100-year Inflow @ C622EA
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Wood, Patel & Associates Inc.

MARYVALFE AREA DRAINAGE MASTER STUDY

Flood Control District of Maricopa County 23-Jul-97
FLOOD MITIGATION OPTIONS Contract FCD 93-29
LEVEL II ANALYSIS, OPTION 1, 100-yr WI/P # 94154.00

STUDY AREA: Grand Avenue @ 67th Avenue
Note: Expand basin for capacity required for 100-yr detention volume

South Detention Basin \ '
Average Bottom Width = ; 970 ft
Average Bottom Length = 1020 ft
Side Slope = 4 :1 (h:v)
Average Basin Bottom = 1121 ft Elev
High Water = 1141 ft Elev
Average Natural Ground = 1145 ft Elev 3\ St
Basin Type = 1 1=Rectangular, 2 = Triangular ' 1A
ype gul gu e : @t
0@ A
Depth Water Surface Storage Volume Earth Work Volume
to Bottom Surface Area Incrimental Cumulative Incrimental Cumulative
(Feet) Elevation (Acres) (Ac-ft) (Ac-ft) (CY) (CY)

0 1121 22.7 0.0 0.0 0 — 0

1 1122 23.1 23.1 23.1 37,236 37.236

2 1123 235 235 46.5 37.833 75,070

3 1124 23.8 23.8 70.4 38,435 113,504

4 1125 24.2 24.2 94.6 39,041 152,545

5 1126 24.6 24.6 119.1 39,652 192,197

6 1127 25.0 25.0 144.1 40,268 232,465

7 1128 253 253 169.4 40,888 273,353

8 1129 25.7 25 195.2 41,513 314,866

9 1130 26.1 26.1 221.3 42,143 357,000

10 1131 26.5 26.5 247.8 42,778 399,787

11 1132 269 269 2747 43417 443204
12 1133 21.3 213 302.0 44,061 487,265

13 1134 27.7 277 329.7 44,710 531,975

14 1135 28.1 28.1 357.9 45,364 577,339 |
15 1136 28.5 28.5 386.4 46,022 623,361
16 1137 28.9 289 415.3 46,685 670,047

17 1138 294 294 444.7 47,353 717,400

18 1139 29.8 29.8 474.4 48,026 765,426

19 1140 30.2 30.2 504.6 48,703 814,129
20 1141 30.6 30.6 535.2 49,385 863,514
21 1142 31.0 31.0 - 50,072 913,586
22 1143 31.5 31.5 -- 50,764 964,350
23 1144 31.9 319 -- 51,460 1,015,809
24 1145 323 323 — 52,161 1,067,970
25 1146 32.8 32.8 - 52,867 -
26 1147 332 332 = 53,571 =
27 1148 33.7 33.7 — 54,292 -
28 1149 34.1 34.1 - 55,012 -
29 1150 345 345 - 55,737 -

30 1151 35.0 35.0 - 56,467 -
31 1152 35.5 35.5 - 57,201 -
32 1153 359 359 -- 57,940 -

, Jhwerle will be o -yr Besin
7ﬂtrrM¢r\J'~\ 5‘ — /O ey &g.'n

File = Q:\Mvladmp\Leve] INGrand Ave\67th-Grand Ave\Ret-vol.xls
Print Date 05-02-98 Page 1 of 1
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

July 23, 1997
MARYVALE ADMS
67TH AND NORTHERN AVENUES DETENTION BASIN OUTFLOW
RATING CURVE BASED ON THE N/O PRELIMINARY PLAN

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameber FEOBL) o sv s e s s s e mm om o sm e e e e we e e 3 5.00
FHWA Chart Mumber (1,2 0 3] sasaens 5% a8 5550006 F 06565 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 0.0130
Entrance Loss Coefficient of Culvert Opening............ 0.50
culvert TLength (Le8h) . sicnsviveeisweouws avns S8es 0 enresss 5000.0
Culvert Slope (feet per foot) ...... it ittt enennnn 0.0080

S e e e N

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (£t) (£} (ft) (£ps)
20.0 5.00 1.68 -34.68 0.99 1.23 0.98 7«25
40.0 5.00 245 =33.73 1.40 1.76 1.40 8.85
60.0 5.00 3.10 -32.14 i 2.18 1:%73 9.93
80.0 5.00 3.69 -29.92 2.02 2..53 2.02 10.79
100.0 5.00 4.27 -27.07 22y 2.85 2.29 11.42
120.0 5.00 4.83 ~-23.58 2.55 313 2.55 11.94
140.0 5.00 5.40 -19.45 2.80 3:39 2.80 1236
160.0 5.00 6.11 -14.69 3.04 3.63 3.04 12.78
180.0 5.00 6.69 -9.29 3.29 3.84 3.:.29 1313
200.0 5.00 7.48 -3 .26 357 4.04 357 1335
110.0 5.00 4.55 =-25.40 2.42 2.99 2.42 11.68
50.0 5.00 2.78 -33.02 1.58 1.98 1.58 9.42

e T e e T T e T

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved. :
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Wood/Patel & Associates, Inc.

MARYVALE ADMS
Grand Ave @ 51st Ave - Option 6, 10-yr
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Wood/Patel and Associates Inc.

MAR AREA DRAIN Y

Flood Control District of Maricopa County 14-Aug-97
FLOOD MITIGATION OPTIONS Contract FCD 93-29
LEVEL II ANALYSIS, OPTION 6, 10-yr W/P # 94154.00

STUDY AREA: 51st & Grand Ave - Storm drain w/ basin.

South Detention Basin
Average Bottom Width = 670 ft
Average Bottom Length = 690 ft
Side Slope = 4 :1 (h:v)
Average Basin Bottom = 1131 ft Elev
High Water = 1144 ft Elev
Average Natural Ground = 1146 ft Elev
Basin Type = 2 1 =Rectangular, 2 = Triangular
Depth Water Surface Storage Volume Earth Work Volume
to Bottom Surface Area Incrimental Cumulative Incrimental Cumulative
(Feet) Elevation (Acres) (Ac-ft) (Ac-ft) (CY) (CY)
0 1131 53 0.0 0.0 0 0
1 1132 5.4 5.4 5.4 8,764 8,764
2 1133 5.6 5.6 11.0 8,969 17,733
3 1134 57 87 16.7 9,176 26,909
4 1135 5.8 5.8 225 9,386 36,295
5 1136 5.9 5.9 28.4 9,598 45,893
6 1137 6.1 6.1 34.5 0,813 55,706
o) 1138 6.2 6.2 40.7 10,030 65,135
8 1139 6.4 6.4 47.1 10,249 75,984
9 1140 6.5 6.5 53.6 10,470 86,454
10 1141 6.6 6.6 60.2 10,694 97,149
11 1142 6.8 6.8 67.0 10,921 108,070
12 1143 6.9 6.9 73.9 11,150 119,219
13 1144 7.1 A 81.0 11,381 130,600
14 1145 T2 7.2 - 11,614 142,214
15 1146 7.3 73 — 11,850 154,064
16 1147 1.5 7.5 - 12,088 -
17 1148 7.6 7.6 -- 12,329 --
18 1149 7.8 7.8 -- 12,572 -

File = Q:\\Mvladmp\Level INGrand Ave\51st-Grand Ave\Ret-vol.xls
Print Date 18-08-97 i Page 1 of 1
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STGKRM DRAIN HYDRAULIC GR..5;, LINE COMPUTATION WORKSHEET
e e e T e

File: Q:MVLADMPLEVEL INGrand Ave\S1st - Grand Ave\HGL.wb2
Input Data Revision: 23-Sep.-97

05-Feb-98
SAZ

Computation of EGL and HGL for storm drain system
Drainage Design Manual for Maricopa County, Arizona
Volume I, Hydraulics, January, 1996
Formulas Revised: August 22, 1997

Project: Maryvale ADMP GRAND AVE @51st AVE, OPTIONS 6 & 8, 10-year

All Equations used and minor loss coefficients shall be referred to this reference.
2. The blue arcas are user input blocks, the grey areas are computed values, and the dark grey areas are check cells.
3. The recommended flow type for storm drain systems by the reference is pressure flow. Therefore, open channel flow computation is oaly an approximation here.

The hydraulic grade line at the outfall is assumed to be the invert elevation pius the pipe diameter. If the tailwater clevation is different from this value, the user should change this number manually.
4. The station is located at the immediste downstream of a change point.
5. If the number of rows of the spreadsheet is not enough for a project, the user can copy (do not insert any rows in the middle of the spreadsheet) more rows to the bottom of the spreadsheet and copy the: formulas by rows to the new area.
6. Column F are the suggested pipe diameters computed by the spreadsheet with increment of 6 inches. User can select different values than the suggested.
7. Manning's n values in Column H can be selected from Table 4.1.
8. Column M are the summation of Kt values for each section, and the individual Kt values are from Tables 4.2 to 4.4 based on the transition types: a) gradual enlargement,

b) sudden enlargement, ) contraction, the D2/D1 ratio in Column R, the velocity in Column S, and other related information on these tables.
9. Column N are the summation of Kb values including some manhole losses for cach section, and the individual bend Kb values are from Figure 4.7.
10. Columns O, P, and Q are input data for computation of junction losses: Q3 is the lateral flow, D3 is the pipe diameter of the lateral flow,

and theta is the angle between the main flow pipe and the lateral flow pipe.

1. This spreadsheet is developed to compute storm drain hydraulic grade line based on the above mentioned reference.

11. Column AD are minor losses other than the types considered in the spreadsheet. The user should calculate these values and input them directly.
12. _If users find any error or have any suggestion, please contact Wood, Patel & Associates.

BETHANY HOME ROAD STORM DRAIN - 51st Ave. to 83rd Ave.

Pipe Diameter Naturad Transi Bend Junction Losses | Hiydraulic| Energy Depth to | Depth to
Storm Sewer P?c Station S& User |Ground | Imvert Pipe | Design | Loss Loss Vel Full Station Pipe |V 2(2g Sr Losses Total |Giade Lind Grade Lind Pressure | "Overflow™ Hydraalic
Line Station |Suggested| Selected n |Elevation| Elev. Slope Q Coeff. | Coell Q3 D3 Theta | D2/D1 Area | Interval | Length K |7 4 ht hb hj |Others|Losses| Elevation | Elevation | Flow Check Comments |Grade Line
Location _ (im) (im) [ (cfs) _|Sum(K0)|Sum(Kb){ _(cfs) (im) (deg.) _ () | (sqm) () () () o |l mwlmw!l ]| | i) () Check () ()
QOutfall @83 Ave 6+50 120 108  10.012] 1085.50 | 1070.50| 0.00250 | 838.0 1.00 0.20 0.00 [+] 0 1.00 5.00 63.62 0.39 231 | 054 | 0.00 | 0.00 | 0.00 | 1079.50 | 1079.89 OK OK
79th Ave. 32460 120 108 ] 0.012] 1095.00 | 1077.03 0.00250 | 838.0 | 0.00 0.15 0.00 0 0 1.00 13.17 | 63.62 | 2610.00| 2610.0] 2.69 | 0.0042 | 0.0038 |10.01| 0.00 | 0.37 | 0.00 | 0.00 |12.85] 1190.05 | 1092.74 OK OK 5.0 18.0
75th Ave. 52+40 120 108 |0.012]1102.20 | 1081.98( 0.00250 | 805.0 | 0.00 0.15 0.00 0 0 1.00 1265 | 63.62 | 1980.00| 1980.0| 2.49 |0.0042 | 0.0035 | 7.01 | 0.00 | 0.29 | 0.00 | 0.00 | 7.38 | 1197.63 | 1100.12 oK OK 4.6 20.2
72nd Dr. 72+20 114 108 10.012] 1110.50 | 1086.93| 0.00250 | 714.0 0.00 0.10 0.00 ] 0 1.00 11.22 63.62 1980.00] 1980.0| 1.96 |0.0042 | 0.0028 | 5.51 | 0.00 | 0.20 | 0.00 | 0.00 | 5.81 | 1!03.97 [ 1105.93 OK OK 6.5 23.6
71st Ave. 78+80 114 108 ]0.012[1112.50 | 1088.58| 0.00250 | 7140 | 0.00 0.15 0.00 0 0 1.00 11.22 | 63.62 660.00 660.0) 196 |0.0042 | 0.0028 | 1.84 | 0.00 | 0.24 | 0.00 | 0.00 | 2.03 | 1106.00 | 1107.96 CK OK 6.5 23.9
67th Ave. 105+20 102 108 |0.0121122.50 | 1097.82| 0.00350 | 643.0 | 0.09 0.20 0.00 0 0 1.13 10.11 63.62 | 2640.00| 2640.0] 1.59 )0.0042 | 0.0023 | 596 | 0.00 | 0.33 | 0.00 | 0.00 | 6.20 | 1112.57 | 1114.16 OK OK 9.9 24.7
63rd Ave. 130+10 98 96 0.012]1128.70 {1106.53] 0.00350 | 515.0 | 0.00 0.20 0.00 0 0 1.00 1025 | %5027 | 2490.00| 2490.0| 1.63 |0.0042 | 0.0027 | 6.76 [ 0.00 | 0.26 | 0.00 | 0.00 | 7.09 | 1119.62 | 1121.25 OK OK 9.1 222
59th Ave. 156+50 90 96 0.012]1137.20 [1115.77] 0.00350 | 464.0 [ 0.09 0.15 0.00 0 0 1.14 9.23 50.27 | 2640.00| 2640.0| 1.32 100042 | 00022 | 582 | 001 | 022 | 0.00 | 0.00 | 6.08 | 1:26.00 | 1127.33 OK OK 11.2 21.4
561 Ave. 176+30 B4 B84 0.012 | 1142.30 |1122.70| 0.00350 | 373.0 0.00 0.20 0.00 Q 0 1.00 9.69 3848 | 1980.00| 1980.0| 146 |0.0042 | 0.0029 | 575 | 0.00 | 0.29 | 0.00 | 0.00 | 5.98 | 1131.85 | 1133.31 OK OK 10.5 19.6
Near 56th Ave. 178+00 96 84 0.012] 1142.50 {1123.04 0.00200 | 373.0 | 0.00 0.25 0.00 0 0 1.00 9.69 138.48 170.00 170.0] 146 |0.0042 | 0.0029 | 0.49 | 0.00 | 0.30 | 0.00 | 0.00 | 0.79 | 1:32.63 | 1134.09 OK OK 99 19.5
55th Ave. 183+50 90 84 0.012 | 1143.20 [ 1124.14] 0.00200 | 340.0 | 0.00 0.10 0.00 0 0 1.00 8.83 | 18.48 550.00 550.0] 1.21 |0.0042| 0.0024 | 1.33 | 0.00 | 0.12 | 0.00 | 0.00 | 1.63 | 1134.51 | 1135.72 oK oK 8.7 19.1
Near 53rd Dr. 196+70 90 84 0.012] 1145.00 [1126.78] 0.00200 | 340.0 | 0.23 0.05 0.00 0 0 1.40 8.83 38.48 | 1320.00) 1320.0] 1.21 | 0.0042 | 0.0024 | 3.18 | 0.15 | 0.03 | 0.00 | 0.00 | 3.30 | 1i37.81 [ 1139.02 OK OK 72 18.2
51st Ave. 210420 60 60 0.012| 1149.50 | 1129.48| 0.00200 | 120.0 | 0.20 1.00 0.00 0 0 1.00 6.11 19.63 | 1350.00| 1350.0| 0.58 | 0.0042 | 0.0018 | 2.44 | 0.02 | 0.49 | 0.00 | 0.00 | 2.61 | 1741.06 | 1141.64 OK OK 8.4 20.0
| Near Surge Basin 216+00 60 60 0.012 1148.00 | 1130.64] 0.00200 | 110.0 0.50 0.05 0.00 Q 0 5.60 19.63 580.00 580.0/{ 0.49 | 0.0042 | 0.0015 | 0.88 0.00 | 0.00 | 1.39 | 1:42.54 | 1143.03 CK OK 5.5 17.4
BETHANY HOME ROAD STORM DRAIN - Grand Ave. (Surge Basin to 55th Ave.)
Pipe Diameter Natural Transitn| Bend Junction Losses Hidraulic| Energy Depth to | Depth to
Storm Sewer Pipe Station Sheet | User Ground | Invert Pipe | Design | Loss Laoss Vel Full Station Pipe |VA2(2g) St Losses Total {Gryde LindGrade Lind Pressure | "Overflow" Hydraulic
Line Station # Suggested| Selected n  |Elevation| Elev. Slope Q Coefl. | Coefl. Q3 D3 Theta D2D1 :\m Interval | Length K hif ht hb hj |Others|Losses| El-vation | Elevation Flow Check Comments [Grade Ling Invert
Location = in) (im) () ((13) | (cfs) |Sum(K0)|Sum(Kb)| _(cfs) (in) (deg.) (vs) | (sqft) (L)) (W] ) () | @ | | @) | () | () | () (] f Check (] ()
Surge Basin 48+70 08 108 10.012]-1145.00 |1129.00] 0.00093 | 390.0 | 1.00 0.00 0.00 0 0 1.00 1.00 63.62 0.02 0.57 | 0.00 | 0.00 | 0.00 [ 0.00 | 1:144.00 | 1144.02 OK OK
Surge Junction 44+20 08 108 |0.012]1149.50 | 1129.50 0.00093 | 380.0 | 0.00 1.00 0.00 0 0 1.00 6.13 63.62 450.00 540.0]/ 0.58 |0.0042 | 0.0008 | 0.45- 0.00 | 0.61 | 0.00 | 0.00 | 1.02 | 1144.45 | 1145.03 OK OK 5.1 20.0
Combine Junction 43+20 84 108 |0.012] 1149.20 | 1130.00| 0.00455 | 400.0 | 0.16 0.75 0.00 0 0 1.29 6.29 (3.62 100.00 110.0] 0.61 | 0.0042 | 0.0009 | 0.10 | 0.02 | 0.56 | 0.00 | 0.00 | 0.71 | 1145.13 | 1145.74 OK OK 4.1 19.2
E. 53rd Ave. 25+75 84 84 0.012] 1149.80 [ 1133.49] 0.00200 | 266.0 | 0.00 0.20 0.00 Q 0 1.00 6.91 38.48 | 1745.00f 1745.0/ 0.74 | 0.0042 | 0.0015 | 2.58 | 0.00 | 0.15 | 0.00 | 0.00 | 3.15 | 1i48.15 | 1148.89 OK OK 1.6 16.3
53rd Ave. 24+75 84 84 0.012 ] 1150.00 [1133.71] 0.00200 | 266.0 | 0.00 0.15 0.00 0 0 1.00 6.91 38.48 100.00 110.0] 0.74 |0.0042 | 0.0015 | 0.16 | 0.00 | 0.09 | 0.00 | 0.00 | 0.31 | 1:48.46 | 1149.21 oK OK 1.5 16.3
E. 55th Ave. 7+70 7 84 0.012] 1152.20 | 1137.12] 0.00200 | 240.0 | 0.00 0.25 0.00 0 0 1.00 .24 35.48 | 1705.00f 17050/ 0.60 |0.0042 | 0.0012 | 205 | 000 | 0.13 | 0.00 | 0.00 | 2.14 | 1:50.74 | 1151.34 OK OK 1.5 15.1
55th Ave. 5+60 7 34 0.01 152.30 | 1137.54] 0.00200 | 220.0 | 0.00 0.15 0.00 0 0 1.00 72 38.48 210.00 210.0f 0.51 | 0.0042 | 0.0010 | 021 | 0.00 | 0.06 | 0.00 | 0.00 | 0.34 | 1!51.18 | 1151.68 OK OK 1.1 14.8
55th Ave. Inlet 0+00 7: 84 0.01 152.40 | 1138.66 0.00200 | 200.0 | 0.00 0.00 0.00 0 0 520 | 38.48 560.00! 560.0] 0.42 | 0.0042 | 0.0008 | 0.47 0.00 | 0.00 | 0.53 | 1:51.79 | 1152.21 OK OK 0.6 13.7
SETHANY HOME ROAD STORM DRAIN - 51st Ave. (Bethany Home Road to Maryland Ave.)
Pipe Diameter Natural Transita] Bend Junction Losses : Hidraulic| Energy Depth to | Depth to
Storm Sewer Pipe Station Sheet User Ground | Invert | Pipe | Design | Loss Loss ] Vel Full Station Pipe |VA2(2g) st Losses Total |Giade Lind Grade Ling Pressure | "Overflow" Hydraulic
Line Station # Suggested| Selected | n  |Elevation| Elev, Slope Q Coefl. | Coefl, Q3 D3 Theta | D2/DI1 Area | Interval | Length K hf ht hb hj |Others|Losses| E :vation | Elevation | Flow Check Comments [Grade Line] Invert
Location — (im) (in) (fr) () (cfs) _|Sum(Kt)|Sum(Kb}| (cfs) | (in) | (deg) ffe) | (sqm) | (f) () (U (fe/m) m | ® | @ | @ | @ [ @) m () | Check ) e () [(u3]
Combine Junction 25+30 - B4 84 0.012] 1149.20 [1130.00] 0.00250 | 294.0 | 0.00 0.75 0.00 0 0 1.00 6.30 38.4¢ 0.62 0.00 | 0.68 | 0.00 | 0.00 | 0.00 | 1;45.13 | 1145.75 OK_ OK
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Vood, Patel & Associates, Inc.

Grand Ave @ 43rd Avenue
10-year Inflow Hydrograph @ CCB43
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Wood/Patel and Associates Inc.

Y 3
Flood Control District of Maricopa County 05-Feb-98
FLOOD MITIGATION OPTIONS Contract FCD 93-29
LEVEL ITT ANALYSIS, OPTION 4, 10-yr W/P # 94154.00
STUDY AREA: Grand Avenue at 43rd Avenue and Camelback Road
South Detention Basin
Average Bottom Width = 300 ft
Average Bottom Length = 460 ft
Side Slope = 4 :1 (h:v)
Average Basin Bottom = 11225 ft Elev
High Water = 1134.5 ft Elev
Average Natural Ground = 1135.5 ft Elev
Basin Type = 1 1=Rectangular, 2 = Triangular
_ﬁepth Water Surface §tora_ge Volume Earth Work Volume
to Bottom Surface Area Incrimental Cumulative Incrimental Cumulative
(Feet) Elevation (Acres) (Ac-ft) (Ac-ft) (CY) (CY)
0 1122.5 32 0.0 0.0 0 0
1 1123.5 3.3 3.3 3.3 5,339 5,339
2 1124.5 3.5 3.5 6.8 5,571 10,910
3 1125.5 3.6 3.6 10.4 5,808 16,718 _
4 1126.5 3.7 3.7 14.1 6,050 22,767
5 1127.5 3.9 3.9 18.0 6,296 29,064
6 1128.5 4.1 4.1 22.1 6,548 35,611
7 1129.5 4.2 4.2 26.3 6,804 42,415
8 1130.5 4.4 4.4 30.7 7,064 49,479
9 1131.5 4.5 4.5 35.2 7,330 56,809
10 11325 47 %] 39.9 — 7,600 64,409
11 1133.5 4.9 4.9 44.8 7,875 72,284
12 1134.5 5.1 5.1 49.9 8,155 80,439
12.5 1135 5.1 2.6 - 4,148 84,587
13.5 1136 53 53 -- 8,583 -
14.5 1137 55 LE - 8,875 -
15.5 1138 5.7 ST -- 9,171 —
16.5 1139 5.9 59 - 9,472 -
17.5 1140 6.1 6.1 — 9,778 =

File = Q:\Mvladmp\Level [INGrand Ave\@43rd\2:t-vol.xls

Print Date 05-02-98

Page 1 of 1



Wood, Patel & Associates, Inc.

Project:
File:
Print Date:
Engineer:
Descrioion:

Reference:

Maryvale ADMS
Q' \MVLADMPLEVEL INGrand AveM3rd - Camelback\HGL\HGL.wb2

05-Feb-98

SAZ
Computation of EGL and HGL for storm drain system

Drainage Design Manual for Maricopa County, Arizona
Volume II, Hydraulics, January, 1996

Formulas Revised: August 22, 1997
Notes:
1. This spreadsheet is developed to compute storm drain hydraulic grade line based on the above mentioned reference.
All Equations used and minor loss coefficients shall be referred to this reference.
The blue areas are user input blocks, the grey areas are computed values, and the dark grey areas are check cells.
The recommended flow type for storm drain systems by the reference is pressure flow. Therefore, open channel flow computation is only an approximation here.
The hydraulic grade line at the outfall is assumed to be the invert elevation plus the pipe diameter. If the tailwater elevation is different from this value, the user should change this number m.nually.
The station is located at the immediate downstream of a change point.
If the number of rows of the spreadsheet is not enough for a project, the user can copy (do not insert any rows in the middie of the spreadsheet) more rows to the bottom of the spreadsheet ani copy the formulas by rows to the new area.
Column F are the suggested pipe diameters computed by the spreadsheet with increment of 6 inches. User can select different values than the suggested.
Manning's n values in Column H can be selected from Table 4.1.
Column M are the summation of Kt values for each section, and the individual Kt values are from Tables 4.2 to 4.4 based on the transition types: a) gradual enlargement,
b) sudden enlargement, ¢) contraction, the D2/D1 ratio in Column R, the velocity in Column S, and other related information on these tables.
Column N are the summation of Kb values including some manhole losses for each section, and the individual bend Kb values are from Figure 4.7.
Columns O, P, and Q are input data for computation of junction losses: Q3 is the lateral flow, D3 is the pipe diameter of the lateral flow,
and theta is the angle between the main flow pipe and the lateral flow pipe.
Column AD are minor losses other than the types considered in the spreadsheet. The user should calculate these values and input them directly.
12. If users find any error or have any suggestion, please contact Wood, Patel & Associates.

w e

EE L NTR

9.
10.

Grand Ave. at 43rd Ave., Option 4, 10-year.

Input Data Revision: 14-Oct-97

TABLE C2
STORM DRAIN HYDRAULIC GRADE LINE COMPUTATION WORKSHEET

43RD AVENUE STORM DRAIN - indian School Road to Missouri Avenue

Pipe Diameter Natural Transitn] Bend Junction Losses Hydraulic| Energy Depth to | Depth to
Storm Sewer Pipe | Station "h Groand | Invert | Pipe | Design | Loss | Loss T Vel Full | Station | Pipe [VA242g) sf Losses __| Total |Grade LindGrade Pressure | “Overflow" Hydraulic
Line Station # Suggested| Selected Elevation| Elev. Siope Q Coefl. | Coell. Q3 D3 Theta D2/D1 Area Interval K L1 ht hb | hj [Others|Losses| Elevation | Elevation Flow Check Comments [Grade Ling Invert
Location (in) (in) (ft) (i3] (cfs) _[Sum(Kt)Sum(Kb)l _(cfs) (in) (deg.) (fit/s (sq ft) () (M) [(13] (1% 1)) (n (ft) (ft) (ft) () (fe) (ft) ft) Check () [(13)
Indian School Rd. 80+95 48 60 0.012 ] 1115.00 | 1096.10] 0.00337 0.0 0.00 0.20 0.00 0 0 .00 5.00 ' 19.63 0.39 0.00 | 0.07 [ 0.00 | 0.0C | 0.00 | 1114.50 | 1114.89 OK OK
Campbell Ave. Exist 54455 48 60 0.012 | 1127.00 | 1105.00 | 0.0033 0.0 0.00 0.20 0.00 0 0 1.00 4.58 19.63 2640.00| 2640.0] 0.33 | 0.0042 | 0.0010 | 2.68 | 0.00 | 0.07 | 0.00 | 0.0C | 2.75 | 1117.31 | 1117.64 OK OK 9.7 22.0
To Existing Pipe Exist | 28+80 48 60 0.012 | 1139.50 | 1115.04 | 0.003¢ 0.0 0.30 0.50 0.00 0 0 0.77 4.58 19.63 | 2575.00] 2575.0/ 0.33 [0.0042 | 0.0010 | 2.62 | 0.44 | 0.89 | 0.00 | 0.00 | 2.68 | 1119.99 | 1120.32 OK OK 19.5 24.5
Surge Junction 28440 96 78 0.012]1139.80 |1115.10]| 0.00150 | 355.0 0.50 1.20 0.00 0 0 1.30 10.70 33.18 40.00 40.0] 1.78 | 0.0042 | 0.0039 | 0.16 | 0.08 | 1.93 | 0.00 | 0.0¢ | 1.48 | 1 121.60 | 1121.80 Open OK Reduce D 182 24.7
| Cameolback Nd. 28+10 66 60 0.012 | 1140.00 | 1115.25] 0.00500 | 200.0 0.50 0.20 0.00 0 0 1.00 10.19 19.63 30.00 30.0] 1.61 0.0042 | 0.0050 | 0.15 | 0.00 | 0.32 | 0.00 | 0.0x | 2.17 | 1122.36 | 1123.97 OK OK 17.6 24.8
Missouri Ave. 0+00 66 60 0.012 | 1149.00 [1126.50] 0.00400 | 200.0 0.00 0.20 0.00 0 0 10.19 19.63 | 2810.00] 2810.0] 1.61 0.0042 | 0.0050 |14.11 0.00 | 0.0¢ 114.43] 1136.79 | 1138.40 OK OK 12.2 22.5
GRAND AVENUE STORM DRAIN - 39th Avenue to Missouri Avenue
Diameter Natural Transitn| Bend Junction Losses Hydraulic| Energy Depth to | Depth to
Storm Sewer Pipe Station Sheet User |Ground | Invert Pipe | Design | Loss Loss Vel Full Station Pipe |VA2/(2g) sr Losses _| Total |Grade Lind Grade Lin{ Pressure | "Overflow" Hydraulic
Line Station # uggested| Selected n |Elevation| Elev. Slope Q Coefl, | Coefl. Q3 D3 Theta D2/D1 Area | Interval | Length K hf bt hb hj |Othe:s|l.osses| Elevation | Elevation | Flow Check Comments [Grade Lineg Invert
Location (in) (in) [0 () (cfs) _|Sum(Kt)[Sum(Kb)| _(cfs) in (deg.) v | sqm | @ () () ) | o @ | | lmm | @ (M) | Check () ()
39th Ave. 74+00 84 78 0.012 | 1128.00 | 1109.50| 0.00150 | 265.0 0.00 0.20 0.00 0 0 1.00 8.00 33.18 0.89 0.00 | 0.20 | 0.00 | 0.0¢ | 0.00 | 1126.00 | 1126.99 OK OK
Exist-Pipe Junctn 37+10 B4 78 0.012 ] 1140.00 |1115.04| 0.00150 | 265.0 0.00 0.50 0.00 0 0 1.00 7.99 33.18 | 3690.00] 3690.0] 0.99 | 0.0042 | 0.0022 | 8.03 | 0.00 | 0.89 | 0.00 | 0.0C | 8.22 | 1134.23 | 1135.22 OK OK 5.8 25.0
Surge Junction 36+70 96 78 0.012]1140.00 |1115.10| 0.00150 | 355.0 | 0.16 1.00 0.00 0 0 0.76 10.70 | 33.18 40.00 400 1.78 | 0.0042 | 0.0039 | 0.16 | 0.05 | 1.46 | 0.00 | 0.00 | 1.04 | 1134.49 | 113626 OK OK 55 249
Manhole 16+90 96 102 0.012 | 1142.50 11123.02 | 0.00400 | 550.0 0.00 0.75 0.00 0 0 1.00 9.69 56.75 1980.00] 1980.0] 146 | 0.0042 | 0.0022 [ 444 | 0.00 | 0.58 [ 0.00 | 0.00 | 5.95 | 1140.75 | 114221 OK OK 1.7 19.5
Missouri Ave. 0+00 B4 102 0.012 | 1145.00 | 1129.78| 0.00400 | 400.0 0.00 0.30 0.00 0 0 7.05 56.75 1690.00f 1690.0] 0.77 | 0.0042 | 0.0012 | 2.00 0.00 | 0.0C | 2.58 | 1144.02 | 1144.79 OK OK 1.0 152
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FLOOYN CONT2AT, DISTRICT

OF MARICOPA COUNTY

MARYVALE AREA
DRAINAGE MASTER STUDY

CONTRACT NO. FCD 93-29
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f

/ Wood/Patel and Associates, Inc.

MARYVALE AREA DRAINAGE MASTER STUDY

Flood Control District of Maricopa County

FLOOD MITIGATION OPTIONS

LEVEL II ANALYSIS - OPTION 2, 10-yr

TITLE: Detention Basins at I-17 and Thomas Road

12-Aug-97

Contract FCD 93-29
W/P # 94154.00

'7'%,; & 2 a/Su

North Detention Basin
Average Bottom Width = Wirks For 5 yr Sk
Average Bottom Length =
Side Slope = 4 :1 (h:v)
Average Basin Bottom = 1063 ft Elev
High Water = 1095 ft Elev
Average Natural Ground = 1096.8 ft Elev
Basin Type = 1 1=Rectangular, 2 = Triangular
Depth Water Surface Storage Volume ~Earth Work Volume
to Bottom Surface Area Incrimental Cumulative Incrimental Cumulative
(Feet) Elevation (Acres) (Ac-ft) (Ac-ft) (CY) (CY)
0 1 2.9 0.0 0.0 0 0
1 1064 3.1 3.1 3.1 4,992 4,992
2 1065 3.3 3.3 6.3 5,248 10,240
3 1066 3.4 3.4 9.8 5,509 15,749
4 1067 3.6 3.6 133 5,774 21,523
3 1068 3.7 3.7 17.1 6,044 21,567
6 1069 3.9 3.9 21.0 6,319 33,887
) 1070 4.1 4.1 25.1 6,599 40,486
8 1071 43 a3 294 6,884 47,369
9 1072 44 44 33.8 7,173 54,542
10 1073 4.6 4.6 38.4 7.467 62,009
11 1074 4.8 4.8 43.2 7,765 69,774
12 1075 5.0 5.0 48.2 8.069 77,843
13 1076 5.2 52 534 8,377 86,220
14 1077 54 54 58.8 8.690 94,910
15 1078 5.6 5.6 64.4 9,007 103,917
16 1079 5.8 5.8 70.2 9,330 113,247
17 1080 6.0 6.0 76.2 9,657 122,904
18 1081 6.2 6.2 82.4 9,989 132,892
19 1082 6.4 6.4 88.8 10,325 143,218
20 1083 6.6 6.6 95.4 10,667 153,884
21 1084 6.8 6.8 102.2 11,013 164,897
22 1085 7.0 7.0 109.3 11,364 176,261
23 1086 7.3 7.3 116.5 11,719 187,980
24 1087 1.5 1.5 124.0 12,079 200,059
25 1088 7.7 7.7 131.7 12,444 212,504
26 1089 7.9 7.9 139.7 12,814 225,318
27 1090 8.2 8.2 147.8 13,189 238,507
28 1091 8.4 8.4 156.2 13,568 252,075
29 1092 8.6 8.6 164.9 13,952 266,027
30 1093 8.9 8.9 173.8 14,341 280,367
31 1094 9.1 9.1 182.9 14,734 295,102
32 1095 9.4 9.4 192.3 15,132 310,234
33 1096 9.6 9.6 - 15,535 325,769
33.8 1096.8 9.8 7.9 -~ 12,689 338,458
34 1097 9.9 2.0 -- 3,189 ==

Q:\ii VLADMP\COST\GRAND AVEM-17_TOMAS\Ret-vol.xls
Print Date 19-08-973:31 PM

Page 2 of 2



Wood, Patel & Associates, Inc,

Grand Ave @ I-17
5-year Inflow Hydrograph @ C2622E
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File = H:\Mvladmp\HEC1EXST\HYDROGR\HYDROGPH.WB2 MARYVALE ADMS
Print Date = 10-Feb-98 ; @08:50
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2 3

~ SSuED SUPERSEDES

6/94

C-3501

Impeller/Motor/Nominal Sizes

PUMP | IMPELLER | HP RATING

MODEL CODE CP&CT VAC RPM | D1 |D2|D3|D4
160, 185,
1030 LT 250, 325 460, 575 710
90 230, 460, 575
1230 LT 585
@ 120, 150, 215 460, 575 20 |20 - lage
80 230, 460, 575
505
100, 130 460, 575

LT = High Volume

* & )

CP

NOTE: Pump available in CS by custom order only.

CT




CUNHIG. SECTION PAGE

CP/CT C-3501 3 5
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3 3 _ | 6/94
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

August 14, 1997
MARYVALE ADMS - Level II
Grand Ave @ I-17
Outlet Pipe - connecting to existing 60" SD

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet) ........oui it ienennnnnnn 5.00
PHWA Theaxrt Namber: (1,2 ©F 3) cuvivivwsn ssmimma mow v om0 e s 3
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning'‘'s Roughness Coefficient (n-value).... ........... 0.0130
Entrance Loss Coefficient of Culvert Opening............ 0.50
Sulvert liongth [(Eeel) s cnscmimvmsmosnowssesmaness s s ws 105.0
Culvert Slope (feet per Lfoblh) cssasssesisssnseim s imad 00015

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Qutlet Velority
(cfs) (ft) Control Control (EL) {ft) (£t} (fps)
95.0 5.00 4.12 5.48 3.5L 2. 77 5.00 4 .84

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.
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DRAINAGE MASTER STUDY
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food, Patel & Associates, Inc.

Grand Canal @ 67th Ave
100-year, 24-hour
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Print Date = 06-Feb-98 ; @11:30



Wood/Patel and Associates Inc.

A E AREA DRAINAGE MA R ¥
Flood Control District of Maricopa County 24-Aug-97
FLOOD MITIGATION OPTIONS Contract FCD 93-29
LEVEL II ANALYSIS, OPTION 4, 100-yr W/P # 94154.00

STUDY AREA: Grand Canal, 67th Avenue to 87th Avenue

South Detention Basin
Average Bottom Width = 42 fi
Average Bottom Length = 4900 ft
Side Slope = 4 :1 (h:v)
Average Basin Bottom = 1085 ft Elev
High Water = 1094 ft Elev
Average Natural Ground = 1096 ft Elev
Basin Type = 1 1=Rectangular, 2 = Triangular
Depth Water Surface Storage Volume Earth Work Volume
to Bottom Surface Area Incrimental Cumulative Ingrimental Cumulative
(Feet) Elevation (Acres) (Ac-ft) (Ac-ft) (CY) (CY)
0 1085 4.1 0.0. 0 2.4 0 0
1 1086 5.6 5.6 b Doat uge 9,046 9,046
2 1087 6.5 6.5 12.1 10,517 19,563
3 1088 7.4 7.4 19.6 11,993 31,556
4 1089 8.4 8.4 27.9 13,474 45,030
5 1090 9.3 9.3 37.2 14,960 59,990
6 1091 10.2 10.2 47.4 16,450 76,440
7 1092 11.1 11.1 58.5 17,945 94,385
8 1093 12.1 121 70.6 19,445 113,830
9 1094 13.0 13.0 83.5 20,949 134,779
10 1095 13.9 13.9 —-57 4 22,459 157,237
11 1096 14.9 14.9 -- 23,973 181,210
12 1097 15.8 15.8 -- 25,491 --
13 1098 16.7 16.7 -~ 27,015 -
14 1099 17.7 17.7 - 28,543 --
15 1100 18.6 18.6 -- 30,076 --
16 1101 19.6 19.6 -- 31,614 -
17 1102 20.6 20.6 - 33,156 -
18 1103 21.5 215 -- 34,703 --

S"-‘jfoﬂ ‘Itﬂg /ﬁijJA 3$ !3“.’:/'7

Bo-rfu- As A7 4e
o, ()

158 = 244ty ® £ soss

File = Q:\Mvladmp\Level INGrand Canal\\67th to 87th\Ret-vol.xls
Print Date 24-09-97 Page 1 of 1
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Wood/Patel and Associates Inc.

MARYVALFE AREA DRAIN Y :
Flood Control District of Maricopa County 20-Aug-97
FLOOD MITIGATION OPTIONS Contract FCD 93-29
LEVEL II ANALYSIS, OPTION 1, 5-year © W/P #94154.00

STUDY AREA: Grand Avenue at Grand Canal near 31st Avenue

South Detention Basin
Average Bottom Width = 130 ft
Average Bottom Length = 1050 ft
Side Slope = 4 :1 (h:v) Total Storage V: 152
Average Basin Bottom = 1097.5 ftElev South North
High Water = 1112 ftElev 714 80.6
Average Natural Ground = 1113 ft Elev
Basin Type = 1 1=Rectangular, 2 = Triangular
_Depth Water Surface §torage Volume Earth Work Volume
to Bottom Surface Area Incrimental Cumulative Incrimental Cumulative
(Feet) Elevation (Acres) (Ac-ft) (Ac-ft) (CY) (CY)
0.5 1098 3.2 1.6 1.6 2,615 2,615
1.5 1099 3.5 3.5 5.1 5,585 8,201
2.5 1100 3.7 3.7 8.8 5,944 14,145
3.5 1101 3.9 3.9 12.7 6,308 20,454
4.5 1102 4.1 4.1 16.8 6,677 27,130
5.5 1103 4.4 4.4 21,2 7,050 34,181
6.5 1104 4.6 4.6 2538 7,428 41,609
75 1105 4.8 4.8 30.6 7,811 49,420
8.5 1106 5.1 5.1 35.7 8,199 57,619
9.5 1107 53 5.3 41.0 8,591 66,210
10.5 1108 5.6 5.6 46.6 8,988 75,198
11.5 1109 5.8 5.8 524 9,390 84,587
12.5 1110 6.1 6.1 58.5 9,796 94,384
13.5 1111 6.3 6.3 64.8 10,208 104,591
14.5 1112 6.6 6.6 71.4 10,624 115,215
15.5 1113 6.8 6.8 - 11,044 126,259
16.5 1114 4] 7.1 -- 11,470 -
17.5 1115 74 7.4 -- 11,900 --
18.5 1116 7.6 7.6 -- 12,335 -

File = Q:\\Mvladmp\Level [NGrand Ave\@Grand {'anal\Ret-vol.xls
Print Date 20-08-97 Page 1 of 2



Wood/Patel and Associates, Inc.

A AGEM Y

Flood Control District of Maricopa County 20-Aug-97
FLOOD MITIGATION OPTIONS : Contract FCD 93-29
LEVEL II ANALYSIS, OPTION 1, 5-year W/P # 94154.00

STUDY AREA: Grand Avenue at Grand Canal near 3lst Avenue

North Detention Basin
Average Bottom Width = 260 ft
Average Bottom Length = 720 ft
Side Slope = 4 :1 (h:v)
Average Basin Bottom = 1098 ft Elev
High Water = 1112 ft Elev
Average Natural Ground = 1114 ft Elev
Basin Type = 1 1=Rectangular, 2 = Triangular
_Depth Water Surface Storage Volume Earth Work Volume
to Bottom Surface Area Incrimental Cumulative Incrimental Cumulative
(Feet) Elevation (Acres) (Ac-ft) (Ac-ft) (CY) (CY)
0 1008 4.3 0.0 0.0 0 0
1 1099 4.5 4.5 4.5 7,226 7,226
2 1100 4.7 4.7 9.1 7,524 14,750
3 1101 4.9 4.9 14.0 7,826 22,575
4 1102 5.0 5.0 19.0 8,133 30,708
5 1103 52 5.2 243 8,444 39,153
6 1104 5.4 5.4 29.7 8,761 47,913
7 1105 5.6 5.6 35.3 9,082 56,996
8 1106 5.8 5.8 41.2 9,408 66,404
9 1107 6.0 6.0 47.2 9,739 76,142
10 1108 6.2 6.2 534 10,074 86,216
11 1109 6.5 6.5 59.9 10,414 96,631
12 1110 6.7 6.7 66.6 10,759 107.390
13 1111 6.9 6.9 73.4 11,109 118,498
14 1112 el 7l 80.6 11,463 129,961
15 1113 7.3 73 - 11,822 141,784
16 1114 7.6 7.6 - 12,186 153,970
17 1115 7.8 7.8 - 12,555 --
18 1116 8.0 8.0 -- 12,928 --
19 1117 8.2 8.2 -- 13,306 -
20 1118 8.5 8.5 - 13,689 --

File = Q:\\Mvladmp\Level IIGrand Ave\@Grand Canal\Ret-vol.xls
Print Date 20-08-97 Page 2 of 2
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

August 14, 1997
Maryvale ADMS - LEVEL 2
Grand Ave @ Grand Canal near 31st AVE
5-yr option EQUALIZER Pipes

PROGRAM INPUT DATA:

DESCRIPTION VALUE
CRINVEEE DIiGMEERY (LEEBE) . sv v vmas swss orm ms €5 65w ae s o snse s 5.00
FHWA Chart Number (1,2 O 3) ...ttt tnernrnnnnnnoneennnn i
Scale Number on Chart (Type of Culvert Entrance)........ 3
Manning‘'s Roughness Coefficient (n-value)............... 0.0130
Entrance Loss Coefficient of Culvert Opening............ 0.50
Bulvert LengEh [EEeE) . o: i ius s uunsion eie s mwn s aasss wee o 200.0
Culvert Slope {(feet per TOoLh) . v es v ow ms s wm o svmne sows v 0.0025

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (£t) (fps)
178.0 0.00 6.62 6.75 5.00 3.82 3.82 11.05
178.0 16.00 6.62 18.34 5.00 3.82 5.00 9.07
178.0 15.00 6.62 17.34 5.00 3.82 5.00 S.07
180.0 1500 6.69 17.41 5.00 3.84 5.00 917
135,10 15.00 5.26 16.14 4.28 2533 5.00 6.88
1.3%5:..0 16.00 5.26 17.14 4.28 B33 5.00 6.88
1350 0.00 5.26 5,30 4.28 B 333 9.73

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 770695
(713) 440-3787. All Rights Reserved.
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