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Exkikkkkxkkexnx80-80 LIST OF INPUT DATA FOR TR-20 HYDROLOGY*¥**kwxiiwunikwns

JOB TR-20 SUMMARY NOPLOTS

-

**********************80-80 LIST OF INPUT DATA (CONTlNUED)**********************

l TITLE 000 CAMPOBELLO DRIVE LATERAL DATE: 5-10-9%4
TITLE 000 JOB NUMBER: 93041 FILENAME: CAMPOS5.DAT
5 RAINFL 1 .0208
l 8 0. .004 .008 .0130 .018
g 8 .022 .026 .031 .035 .04
8 .04k .048 .053 .057 .062
' 8 .066 .07 .075 .080 .093
8 .107 .120 140 .70 .500
8 .830 .860 .880 .893 .907
8 .920 924 .928 .933 .937
l 8 942 947 .951 .956 .960
8 .964 .969 973 .978 .982
8 .987 991 .995 1.00 1.00
9 ENDTBL
l 2 XSECTN 001 1.0
8 9.7 0. 0.
8 '30.50 1. .7
l 8 30.75 9.4 4.2
8 31.00 39.2 1.
8 31.25 83. 18.8
8 31.50 148. 30.9
l 8 31.75 248. 49.6
- 9 ENDTBL
2 XSECTN 002 1.0
a 29.75 0. 0.
l 30.00 2.0 1.6
8 30.25 7.8 4.2
8 30.50 17.8 7.6
' 8 30.75 33.3 2.0
8 31.00 53.8 17.1
8 31.25 81.5 2.2
8 31.50 115.6 30.1
l 8 31.75 127.8 42.5
9 ENDTBL
6 RUNOFF 1 002 6 .084 91. .15
6 REACH 3004 6 5 1400. .045 1.66
6 RUNOFF 1 004 7 .041 83. .35
6 ADDHYD 4 004 576
. 6 REACH 3007 6 7 2100. .30 1.50
l 6 RUNOFF 1 003 3 .123 85. .54
6 REACH 3007 3 5 2400. .30 1.50
6 ADDHYD 4 007 57 6
6 RUNOFF 1 007 5 .046 8. .48
I 6 ADDHYD 4 007 567
6 REACH 3 008 7 3 400. 7.86 1.25
' 6 RUNOFF 1 001 6 .158 90. .39
: REACH 3005 6 5 1300. 7.06 1.25

. 6 RUNOFF 1 005 7 .088 8. .38

l 6 ADDHYD 4 005 57 6

: 6 DIVERT 6 001 612 . 2.

l 6 REACH 3008 1 5 1300. 5.97 1.25




TR-2

6 ADDHYD 4 008 35 6

6 RUNOFF 1 008 7 .036 84. .48
6 ADDHYD 4 008 6 7 4
6 REACH 3013 2 6 1600. .82 1.47
" RUNOFF 1 013 7 .045 84. .32
o ADDHYD 4 013 6 75
6 REACK 3 013 4 6 1000. 7.95 1.25
6 ADDHYD 4 013 56 7
6 REACH 3014 7 5 650. 6.70 1.25
6 RUNOFF 1 014 6 .060 9%. .28
6 ADDHYD 4 014 56 7
6 REACH 3015 7 5 650. 9.17 1.25
6 RUNOFF 1 015 6 .024 89. A7
6 ADDHYD 4 015 5 6 3
6 RUNOFF 1 006 5 .054 86. .37
6 REACH 3009 5 6 1850. .31 1.50
6 RUNOFF 1 009 7 .061 84. .42
6 ADDHYD 4 009 675
6 REACH 3010 5 . 7 1400. .31 1.50
6 RUNOFF 1 010 6 .065 84. .69
6 ADDHYD 4 010 675
6 REACH 3 011 5 6 1800. .26 1.60
6 RUNOFF 1 011 7 .065 86. .41
6 ADDHYD 4 011 675
6 REACH 3012 5 6 1300. .26 1.60
6 RUNOFF 1 012 7 .063 86. .38
6 ADDHYD 4 012 67 2
ENDATA
7 INCREM 6 .08
7 COMPUT 7 002 012 4.04 2. 12 01 01
ENDCMP 1
ENDJOB 2

0*******************************END OF 80-80 LlST*******************************i‘
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TR20 XEQ 05-12-94 10:58 CAMPOBELLO DRIVE LATERAL DATE: 5-10-94 JOB 1 PASS 1
REV PC 09/83(.2) JOB NUMBER: 93041 FILENAME: CAMPOS5.DAT PAGE 1
10004 ~-=ccvccecccncncccacccan L R bl L +

: : CROSS SECTION 1 END AREA VS DISCHARGE
: H REFERENCE DISCHARGE END AREA

: : NO’S (CFS) (SQ.FT.) M

: 7. H 1 .00 .00 1.25
: H 2 1.00 .70 1.25
: H 3 9.40 4.20 1.25

L : 6. : 4 39.20 11.00 1.43

0 : :

G : : 5 83.00 18.80 1.41

100+ + + + 6 148.00 30.90 1.30
: 5. : 7 248.00 49.60 1.22

1 : :

S : :

c : :

H : :




I TR-3
A : 4. :
R H H
. G : H
E : :
1 : H
l N H H
c : :
F 10+ + 3. + +
S H H
l : : LEGEND
| . .
| H ¢+ = GRID REFERENCE
} : H . = LOCATION OF PLOTTED VALUE
! . : ¢ 3 = REFERENCE NO. OF PLOTTED VALUE
: : X = MULTIPLE REFERENCE NUMBERS
: : B = BANKFULL RELATION SHOWN ON AXIS
| I T4ecewcccmmscscccue~" 2. = #e-----mmccsedccccccnanonn Feccmccrmerusmas oo +
A 1 10 100
0 LOG CROSS SECTION END AREA IN SQ. FT.
l 1
n20 XEQ 05-12-94 10:58 CAMPOBELLO DRIVE LATERAL DATE: 5-10-94 JoB 1 PASS 1
REV PC 09/83(.2) JOB NUMBER: 93041 FILENAME: CAMPOS5.DAT PAGE
l 10004----c-=vcmceemmeemccmnaacaccoccnoann 4emccmemmacemcmceresensaccnocconoconn +
. : H CROSS SECTION 2 END AREA VS DISCHARGE
] : H REFERENCE DISCHARGE END AREA
: : NO’S (CFS) (SQ.FT.) M
: : 1 .00 .00 1.41
l : : 2 2.00 1.60 1.41
: H 3 7.80 4.20 1.41
L : : 4 17.80 7.60 1.40
0 : 9. :
G : 8. H 5 33.30 12.00 1.39
100+ + + 6 53.80 17.10 1.37
D : - 7. : 7 81.50 23.20 ©1.37
l 1 : : 8 115.60 30.10 1.36
S H H
c : 6. : 9 127.80 42.50 1.26
H H :
l A H :
R : 5. :
l £ : :
1 : 4, :
l N : H




c : .
I F 10+ + +
S E :
: 3. :
I' H : LEGEND
H 2. : + = GRID REFERENCE
l : H . = LOCATION OF PLOTTED VALUE
: : 3 = REFERENCE NO. OF PLOTTED VALUE
: : X = MULTIPLE REFERENCE NUMBERS
H H B = BANKFULL RELATION SHOWN ON AXIS
l f4o-eccccncnanmnencccnoncercnnaooeonan fommesmemsommeaccccccsccosoocaoonnonn + ’
1 10 100
. 0 LOG CROSS SECTION END AREA IN SQ. FT.
EXECUTIVE CONTROL OPERATION INCREM RECORD ID
l + ' MAIN TIME INCREMENT = .08 HOURS
EXECUTIVE CONTROL OPERATION COMPUT RECORD ID
+ FROM XSECTION 2
‘ ! + TO XSECTION 12
? STARTING TIME = .00 RAIN DEPTH = 4.04 RAIN DURATION= 24.00 RAIN TABLE NO.= 1 ANT. MOIST. COND= 2
ALTERNATE NO.= 1 STORM NO.= 1 MAIN TIME INCREMENT = .08 HOURS
l *%% UARNING REACH 8 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT Rk
*%% UARNING REACH 5 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT *¥*
' *%% WARNING REACH 8 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT ***
l #%% WYARNING REACH 13 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT ***
*x%x QARNING REACH 13 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT fadadd
l *%% UARNING REACH 14 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT %%’ -
*%% UARNING REACH 15 ATT-KIN COEFF.(C) GREATER THAN 0.657, CONSIDER REDUCING MAIN TIME INCREMENT **%
' *%% UARNING REACH 12 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT ***
EXECUTIVE CONTROL OPERATION ENDCMP RECORD ID
+ COMPUTATIONS COMPLETED FOR PASS 1
¥
EXECUTIVE CONTROL OPERATION ENDJOB RECORD ID
b
1R20 XEQ 05-12-94 10:58 CAMPOBELLO DRIVE LATERAL DATE: 5-10-94 . JOB 1 SUMMARY
REV PC 09/83(.2) JOB NUMBER: 93041 FILENAME: CAMPOS.DAT PAGE 3
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SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSYRUCTIOHS IN THE ORDER PERFORMED
(A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH
A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.)
ocCTION/  STANDARD RAIN ANTEC MAIN PRECIPITATION PEAK DISCHARGE
I STRUCTURE  CONTROL DRAINAGE TABLE MOIST TIME  -==---=s---scc-cme-ooooes RUNOFF  ==-----smmvecccmmemaco i cmaenee
ID . OPERATION  AREA # COND INCREM BEGIN  AMOUNT DURATION AMOUNT  ELEVATION TIME RATE RATE
(sa MI) (HR) (HR)  (IN)  (HR) (IN) (FT) (HR) (CFS) (CsM)
' ALTERNATE 1 STORM 1
+
XSECTION 2 RUNOFF .08 1 2 .08 .0 4.06 26.00  3.05 12.44 139.00  1654.8
XSECTION 4 REACH .08 1 2 .08 0 4.06 2600  3.03 12.70 129.76  1544.8
XSECTION 4 RUNOFF .04 1 2 .08 .0 4.04 24.00 2.34 --- 12.49 53.40 1302.4
XSECTION 4 ADDHYD .13 1 2 .08 .0 406 26.00 2.79 12.55 175.96  1407.5
' XSECTION 7 REACH .13 1 2 .08 0 4.06 2600 @ 2.79 12.72 168.08  1344.6
XSECTION 3 RUNOFF A2 1 2 .08 0 406 26,00  2.47 12.55 156.84  1275.2
XSECTION 7 REACH .12 1 2 .08 .0 4.06 26,00 2.47 12.71 146.26  1189.1
I XSECTION 7 ADDHYD .25 1 2 .08 .0 4,06 26,00  2.63 12.72 314.33  1267.5
XSECTION 7 RUNOFF .05 1 2 .08 . .0 4.04 24.00 @ 2.39 12.53 58.94  1281.2
XSECTION 7 ADDHYD .29 1 2 .08 .0 406 26.00  2.59 12.66 365.28  1242.5
' XSECTION 8 REACH .29 1 2 .08 .0 4.06 26,00  2.59 12.66 365.28  1242.5
| XSECTION 1 RUNOFF .16 1 2 .08 .0 4.06  26.00 2.9 12.48 240.43  1521.7
XSECTION 5 REACH .16 1 2 .08 .0 4.06 2600 2.9 12.48 240.43  1521.7
l XSECTION 5 RUNOFF .09 1 2 .08 .0 4.06 2600  2.39 12.50 116.44  1323.2
XSECTION 5 ADDHYD .25 1 2 .08 .0 4.04 2600  2.74 12.49 . 356.73  1450.1
YECTION 1 DIVERT .25 1 2 .08 .0 4.06 2600  1.27 31.71 12.49 231.00 939.0
ZCTION 2 DIVERT .00 1 2 .08 .0 4.06 2600 1.27 31.71 12.49 125.73 whwknakinn
XSECTION 8 REACH .25 1 2 .08 0 404 26,00  1.27 12.49 231.00 939.0
XSECTION = 8 ADDHYD .54 1 2 .08 .0 4.06 2600  1.99 12.55 579.16  1072.5
' XSECTION 8 RUNOFF .04 1 2 .08 0 4.06  26.00  2.39 12.53 46.12  1281.2
XSECTION 8 ADDHYD .58 1 2 .08 0 4.06 26,00  2.02 12.55 625.23  1085.5
XSECTION 13 REACH .00 1 2 .08 .0 4.04 24.00 2.02 --- 12.59 125,35 *hkxkhkicki
. XSECTION 13 RUNOFF .05 1 2 .08 .0 4.06 26,00  2.39 12.48 60.82  1351.5
XSECTION 13 ADDHYD .05 1 2 .08 0 4,06 26,00 10.42 12.50 185.11  4113.5
XSECTION 13 REACH .58 1 2 .08 0 4.06 26,00  2.02 12.55 625.23  1085.5
' XSECTION 13 ADDHYD .62 1 2 .08 .0 406 26.00  2.62 12.54 810.16  1304.6
XSECTION 14 REACH .62 1 2 .08 .0 4.06 24,00  2.62 12.54 810.16  1304.6
XSECTION 14 RUNOFF .06 1 2 .08 .0 4.04 24.00 3.35 === 12.44 99.68 1661.4
. XSECTION 14 ADDHYD .68 1 2 .08 .0 4.04 24.00 2.69 -e- 12.53 906.17 1330.6
XSECTION 15 REACH .68 1 2 .08 .0 4.04 24.00 2.69 --- 12.53 906.17 1330.6
XSECTION 15 RUNOFF .02 1 2 .08 0 406 2600 2.8 12.44 38.02  1584.0
' XSECTION 15 ADDHYD .7 1 2 .08 0 406 2600  2.69 12.52 935.47  1326.9
1
TR20 XEQ 05-12-94 10:58 CAMPOBELLO DRIVE LATERAL DATE: 5-10-94 JOB 1  SUMMARY
. REV PC 09/83(.2) JOB NUMBER: 93041 FILENAME: CAMPOS.DAT | PAGE 4
SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED
. (A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH
A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.)
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l SECTION/ STANDARD RAIN ANTEC MAIN PRECIPITATION ’ PEAK DISCHARGE
STRUCTURE CONTROL  DRAINAGE TABLE MOIST TIME ---------v-ve--ccevccccne RUNOFF  -----cmeccommcvccccoctoncctonaconunaa.
. ID OPERATION AREA # COND INCREM BEGIN AMOUNT DURATION AMOUNT ELEVATION  TIME RATE RATE
(sa MI) (HR)  (HR) (IN) (HR) ) (FT) (HR) (CFS) (CSM)
l AL'llERNATE 1 STORM 1
+
XSECTION 6 RUNOFF .05 1 2 .08 .0 4.04 24.00  2.57 --- 12.49 75.62 1400.3
XSECTION 9 REACH .05 1 2 .08 .0 4.04 24.00 2.56 --- 12.63 71.49 1324.0
' XSECTION 9 - RUNOFF .06 1 2 .08 .0 4.04 24.00 2.39 .- 12.52 79.59 1304.8
XSECTION 9 ADDHYD .12 1 2 .08 .0 4.04 24.00 2.47 .- 12.55 149.05 1296.1
XSECTION 10 REACH .12 1 2 .08 .0 4.04 24.00 2.47 --- 12.67 144.93 1260.3
' XSECTION 10 RUNOFF .06 1 2 .08 .0 4.04 24.00 2.39 === 12.63 75.18 1156.7
XSECTION 10 ADDHYD .18 1 2 .08 .0 4.04 24.00 2.44 --- 12.66 219.72 1220.7
XSECTION 11 REACH .18 1 2 .08 -0 4.04 24.00 2.43. - 12.78 215.56 1197.5
. XSECTION 11 RUNOFF .06 1 2 .08 .0 4.04 24.00 2.57 --- 12.50 89.50 1376.9
XSECTION 11 ADDHYD .25 1 2 .08 .0 4.06 ~ 24.00 2.47 “-- 12.63 283.25 1156.1
XSECTION 12 REACH .25 1 2 .08 .0 4.04 24.00 2.46 --- 12.73 281.18 1147.7
' . XSECTION 12 RUNOFF .06 1 2 .08 .0 4.06  24.00 2.57 - 12.49 87.65 1391.3
XSECTION . 12 ADDHYD .31 1 2 .08 .0 4.04 24.00 2.49 --- 12.63 348.93 1132.9
1 ) .
TR20 XEQ 05-12-94 10:58 CAMPOBELLO DRIVE LATERAL DATE: 5-10-94 JOB 1  SUMMARY
REV PC 09/83(.2) JOB NUMBER: 93041 FILENAME: CAMPO5.DAT PAGE 5

AMARY TABLE 2 - SELECTED MODIFIED ATT-KIN REACH ROUTINGS IN ORDER OF STANDARD EXECUTIVE CONTROL INSTRUCTIONS
(A STAR(*) AFTER VOLUME ABOVE BASE(IN) INDICATES A HYDROGRAPH TRUNCATED AT A VALUE EXCEEDING BASE + 10% OF PEAK
A QUESTION MARK(?) AFTER COEFF.(C) INDICATES PARAMETERS OUTSIDE ACCEPTABLE LIMITS, SEE PREVIOUS WARNINGS)

HYDROGRAPH INFORMATION ROUTING PARAMETERS PEAK
+ .
OUTFLOW+ VOLUME MAIN 'ITER- Q AND A PEAK $/Q@ ATT- TRAVEL TIME
+ .
XSEC REACH INFLOW OUTFLOW INTERV.AREA BASE- ABOVE TIME ATION EQUATION LENGTH RATIO QPEAK KIN STOR- KINE-
+ - .
ID LENGTH PEAK TIME PEAK TIME PEAK TIME FLOW BASE  INCR # COEFF POWER FACTOR 0/I (K) COEFF AGE MATIC
(FT) (CFS) (HR) (CFS) (HR) (CFS) (HR) (CFS) (IN) (HR) (X) (M) (K*) (@*) (SEC) (C) (HR) (HR)

ALTERNATE 1  STORM 1

045

+ 4 1400 135 12.5 129 12.7 o 3.05 .08 1 1.66 .130 .958 777 .31 .08 .22

+ 176 12.6

_ .300

+ 7 2100 176 12.6 168 12.7 o 279 .08 1 1.50 .077 .955 558 .41 .16 .16
.300

+ 7 2400 157 12.6 146 12.7 0 247 .08 1 - 1.50 .103 .933 662 .36 .16 .19

* 314 12.7
7.8

+ 8 400 365 12.6 365 12.6 0 259 .8 0 1.25 .001 1.000 19 1.00? .00 .00
7.06

+ 5 1300 240 12.5 240 12.5 0 2.9 .08 0 1.25 .008 1.000 73 1.00? .00 .00

357 12.5




+ +

3

+ 13

+

14

+

15

+

10

+

+

12

1

1300

1600

1000

650

650

1850

1400

1800

1300

23

126

625

809

901

76

149

220

283

12.5

12.5

12.6

12.6

12.6

12.5

12.6

12.6

12.6

.20 XEQ 05-12-94 10:58
REV PC 09/83(.2)

| XSECTION/ DRAINAGE
| STRUCTURE AREA
10 (sQ MI)
0 XSECTION 1 .25
+
ALTERNATE 1
0 XSECTION 2 .00
+
ALTERNATE 1
0 XSECTION 3 .12
+
. ALTERNATE 1
0 XSECTION 4 .13
+ ,
ALTERNATE 1
0 XSECTION 5 .25
+
ALTERNATE 1
0 XSECTION 6 .05
ALTERNATE 1
7 .29

0 XSECTION
+

ALTERNATE

231

125

625

809

901

7

144

215

281

" CAMPOBELLO DRIVE LATERAL
JOB NUMBER:

12.5

12.6

12.6

12.6

12.6

12.6

12.6

12.8

12.7

STORM NUMBERS... 00000

1

231.00

125.73

156.84

175.94

356.73

75.62

365.28

185

901

931

149

220

283

349

12.5

12.6

12.5

12.6

12.6

12.6

12.6

93041

1.27

2.02

2.62

2.69

2.57

2.47

2.44

2.47

.08 0
.08 1
.08 0
.08 0
.08 0
.08 1
.08 1
.08 1
.08 1
DATE: 5-10-94

5.97

.820

7.95

6.70

.310

.310

.260

.260

FILENAME: CAMPO5.DAT

1.25

1.47

1.25

1.25

1.50

1.50

1.60

1.60

SUMMARY TABLE 3 - DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

.014

.015

.004

.002

.002

.106

047

.033

.015

1.000

1.000

1.000

1.000

945

.969

.980

84

- 266

42

30

23

637

384

- 346

227

T™R-7

1.00?

.70?

1.00?

1.00?

1.007

.37

.55

.59

.78?

JoB

1

.00 .00
.08 .07
.00 .00
.00 .00
.00 .00
.16 .18
.08 .11
.16 .10
.08 .06
SUMMARY

PAGE 6
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0 XSECTION 8 .58
+

ALTERNATE 1 625.23
0 XSECTION = 9 .12

ALTERNATE 1 149.05
0 XSECTION 10 .18
+

ALTERNATE 1 219.72
0 XSECTION 11 .25
+

ALTERNATE 1 283.25
0 XSECTION 12 31
+

ALTERNATE 1 348.93
0 XSECTION 13 .62
. -

ALTERNATE 1 810.16
0 XSECTION 14 .68
. :

ALTERNATE 1 906.17
1
TR20 XEQ 05-12-94 10:58 CAMPOBELLO DRIVE LATERAL DATE: 5-10-94 JOB 1 SUMMARY

REV PC 09/83(.2) JOB NUMBER: 93041 FILENAME: CAMPO5.DAT PAGE 7

SUMMARY TABLE 3 - DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

ECTION/ DRAINAGE
STRUCTURE AREA STORM NUMBERS..........
ID (sQ MI) 1
0 XSECTION 15 .7
+
ALTERNATE 1 935.47
MAIN - UNEXPECTED RECORD FOUND(IGNORED) >>> <<<

1END OF 1 JOBS IN THIS RUN




7 PROJECT: ENGINEERING 3 B -
=) CONSULTANTS, LTD. . - |
o 3130 N. 35th. AVENUE, SUITE 1

— | PHOENIX, ARIZONA 85017

&AMP@ Batio D Vi TERAL she:  CN-|
e ‘ o Job#  OZ04\
COMPO§!T8 cUeve NuMeeER By: . NP
CALCULATIONS . pate: 5-l0-934
Chkd: [N

Date: 5-15-94

Composite Curve Number
.Campobello Drive Lateral
JVB___ SNM5m4
Area (Acres) - Type B Soil Cover Complex
| Sub Total Area c R6 | R | R2 R3 | R&RS | PAD. | Hilside | Composite Cn
| Area_ | Acres |sq Mies| cn=g2 | cn=ss | cn=s2 | cn=ss | cn=8s | cn=ss | cn=s4 | cn=ss | comprd | usE
; 1 1010 0.8 - 198] a1 493| 9020 90
2 540 0084 , __s0| 84 9.0 218|  stiel o1
3 00| 0125 15 124 82 03]  s29 50 gs.17| 85
4 260| 0041 ' 185 75 , 8258 83
5 seol ooss| - " : 56.0 8400| 84
8 350] 0085 ' 35.0 86.00| 86 .
7 27| oo.| 207 se00l 84
8 231 oo%| . 234 84.00] 84
9 400|  o.063 125| 25 50| o 8425 84
10 400{ o063} 26 12,0 Y sac0| 84
11 400 - 0,063 ' _ 400 ' 88.00| 88
12 400| 0.6 400| : 86.00) 88
13 288 0045 288 8400l 84
14 384l 0060 9.7 ' - 27| -.e308] o4
15 158] 0024 1 52 52 _ 52|  sser] so

| l
.




PROJECT ENGINEERING CONSULTANTS, LTD.

3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Project. Campo Bello Drive Lateral

Job No. 93041

Hydraulic
Area# | Length | Slope |Velocity] Tc

1 3500 [0.0794| 2.50 0.39
2 1700 10.1247 | 3.20 0.15
3 2800 ]0.0100| 1.45 0.54
4 1400 0.0143| 1.10 0.35
5 1600 |[0.0063 | 1.16 0.38
6 1750 10.0080 | 1.31 0.37
7 2100 ]0.0067 | 1.22 0.48
8 1550 [0.0097 | 0.89 0.48
9 1850 |0.0070] 1.23 0.42
10 1900 ]0.0074 | 0.77 0.69
11 1800 |0.0072| 1.23 0.41
1800 |0.0083 | 1.31 0.38

1600 ]0.0094 ] 1.39 0.32

14 2200 [0.0636| 2.20 0.28
15 1400 ]0.0657 | 2.30 0.17

TC_UPLND - 3114/84

R Oy N R BE G R B B R B R B B N R TR BE e
| amd
w|N

Sheet: TC ~ |
By: KJS
Date: 05/25/94

Chkd: JVB
Date:  05/25/94

Time of Concentration
Upland Method



| PROJECT ENGINEERING.
- CONSULTANTS, LTD.

3130 N. 35th AVENUE, SUITE 1

PHOENIX, ARIZONA 85017

Care - Peoive Dmve  lareeal sht: TC -2
N l sobh __DZOZ]
slopes _used _in_4me ol concentvat on BY: £ . SHoeT
Date: & — /> - 94
Chkd:
Date:
Deanage Hya’ﬁAu/!ci ELevaTION
Agea Zw;.g%é Deop : Store
/ 2500 720 o 442 . o0.0794
z /700 670 T (458 o. 1247
Z - Z800 1470 To 1442 0.0100
4 1400 458 o 1423 0. 01473
5 /600 ' 450 To 43272 o, 0062
& 1750 1449 To 1435 o, 0080
7 ZI0o 428 7o (424 0. 007
8 /550 1437 1o 422 2.0097
9 /850 | 1425 10 1422 o.007e
10 1900 426 -0 412 o.0074
"o 1800 . l4le To (403 0.0072
1z 1BoO 409 T 1294 0.008%3
3 Y, 432 To 1417 o.0094
14 2200 556 To WKle 0.0636

5 {400 lso4 To 412 0. 0657




l ) PROJECT ENGINEERING -
. CONSULTANTS, LTD. :
l | 3130 N. 35th AVENUE, SUITE 1
PHOENIX, ARIZONA 85017 _
Lampo Beeio Dpive LaTerar sht:___TC€-2
" P —— s 2357,
velocites foe carc. o T2 By: _E. SHo2T
Date: S - /10 - o4
l Chka:
Date:
' - DraNSGE Curivatep,Ste. Bow
Agea SLoPE Oveeonp Fow, Y # Pavepdeer  V # Ava. V
| l . / ©.0794 z25(reeZ) - — zZ5
l 2 0.1247 3,2 (roo X ) — z.2
.3 0.0100 0.9(50% ) z.o(s0%) .45
l 4 0.0143 1.4 (100%) — /.1
I 5 £.0063 272(50%) L6 (50%) A
l A 2.0080 0.8/(’5‘0 %) /.5(’§'OZ) /. 3/
| 7 0.0067 073 (50 1) 1.7 (60 7) (.22
l 8 0.0057 0,39("}@90 %) — 2,89
l .9 5.0070 0.75(50%) [ 7{50%) /.2%
[0 o.0074 O.777 {ro0 /£ ) S D77
l I £.0072 2.7 (507 ) TS0 %) 1.2%
l 22 0.6083% o.22(50% 18(507%) /.3(
2 0.0094 0.87(50%) 19(50%) 139
1 /4 0.063¢ 2.2 (10% ) _ 2.2
l 5 - 0.0657 2.3 (100 7.) — 2.3
: ¥ .FROM Fi&. 8 VELocITIES FOR UPLAND METHOD
I OF ESTIMATING e -




PROJECT ENGINEERING T
~ CONSULTANTS, LTD. | | | |

3130 N. 3S5th AVENUE, SUITE 1 T

PHOENIX, ARIZONA 85017

LaepaL | she:_1€4

o Job# 93041
Cale., o To — (branp Metsop By: K SHoeT
“ Date: _ 4~ /9 - 94
- chkd: __JVi5

Date: 4« 0-44

Verarnn  Meru op

T = A
(4 Vi

r ! !
= bime  oF coreERTEZTION | SECS
za’mw'zc “Fbow  lergth |, ¢
v /oc-z%y , Hos (feotn Fle B )

[L B ]

T,
£
Y

Deﬂmﬂyg Aeps =/

£= 2500 Ffv
S= 00794 Jer

vsing the slopg n Fix 8 Y= 2.50 tps

7, = 3500 f+ = /400 secs , _/_ér__>
2.30 fps : 3600 s

/‘
e
. f
i
\ i ' ' i .
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| CROSS-SECTIONS USED FOR DETERMINING "X" & "m"
IN THE EQUATION Q=XA”m IN THE Att-Kin
ROUTING PROCEDURE

area, A= B*D + 2*D"2

\ I_ A X =1.49"8%0.5/ (n"BN(2/3))

L J ‘ " m=log[ AMS/3)*(1/(1 +(2*D/ B)*(1 + Z*2)*0.5))2/ 3)] / log[ A ]

TRAPEZOIDAL CHANNEL

¢ X=0.804*SM1/2*DM116)/n
m=5/4
: S a=0012 '

CONDUIT FLOW
(flow in storm drain)

|- AV



CROSS-SECTIONS USED FOR DETERMINING "X" & "m"
IN THE EQUATION Q=XA”m IN THE Att-Kin

ROUTING PROCEDURE

N = & N A

Z»333

STREET OVERFLOW OVERLAND FLOW
(flow in excess of curb capacity) (natural desert)

CHANNEL FLOW CONDUIT FLOW
(man made channel) , (fiow in storm drain)

724



PROJECT ENGINEERING CONSULTANTS, LTD. Sheet: Ak.-73
3130 N. 35th Avenue, Suite 1 By: KJS

- Phoenix, Arizona 85017 Date: _ 05/11/94
Project: Campo Bello Drive Lateral Chkd: JVB

Date:  05/11/94

Job No. 93041 Modified Attenuated-Kinematic
Routing Procedure
AREA 4
50% overland flow (L = 3500')

Slope, S = 0.0097 fuft

Manning'sn= 0.1 _
Bottom Width, B= 250 #
Max. Depth, D= 06

Side Slope, Z= 10 M

Area= 154 fir2
X= 0.037
m= 1.66

Q= 1579 cofs *

50% street overflow

Slope, S = 0.0097 f/t
Manning'sn= 0.035
Bottom Width, B= 40 #
Max. Depth, D= 16 +#
Side Slope, Z= 33.3 fuft

Area= 135 fir2

X= 0.358
m= 1.50
Q= 5521 cofs *

.AVERAGE X= 0.20
AVERAGEm= 1.58

* Values are compared against TR - 20 output for reasonable similarity of routing flow rate.

ATT-KIN - 3/14/94




PROJECT ENGINEERING CONSULTANTS, LTD. Sheet: Ak -4
3130 N. 35th Avenue, Suite 1 By: KJS

- Phoenix, Arizona 85017 Date:  05/11/94
Project: Campo Bello Drive Lateral , Chkd: JVB

Date:  05/11/94

Job No. 93041 Modified Attenuated-Kinematic
Routing Procedure

AREA 4 .

25% overland flow (L = 2400")

Slope, S = 0.0067 fuft
Manning'sn= 0.1
Bottom Width, B= 250 +
Max. Depth, D= 06
‘Side Slope, Z= 10 fut

Area= 154 fir2
X= 0.031
m= 1.66

Q= 1312 cfs *

75% street overflow

Slope, S = 0.0067 fuft
Manning's n= 0.035
Bottom Width, B= 40 1t
Max. Depth, D= 16
Side Slope, Z= 33.3 futt

Area= 135 A2
X= 0.298
m= 1.50
Q= 4589 cfs *

AVERAGE X= 0.23
AVERAGEm= 1.54

* Values are compared against TR - 20 output for reasonable similarity of routing flow rate.

ATTKIN - 3/14/04




PROJECT ENGINEERING CONSULTANTS, LTD. Sheet.  AK-5
| 3130 N. 35th Avenue, Suite 1 By: KJS
| Phoenix, Arizona 85017 Date:  05/11/94
Project. Campo Bello Drive Lateral Chkd: JVB
Date:  05/11/94
Job No. 93041 Modified Attenuated-Kinematic
‘ Routing Procedure
AREA §
pipe flow

Slope, S = 0.0070 it
Manning'sn= 0.012
Pipe Diameter, D = 4 ft

Area= 1257 2
X= 7.06
m= 125

Q= 1671 cfs *

* Values are compared against TR - 20 output for reasonable similarity of routing flow rate.

ATT-KIN - 3114194




PROJECT ENGINEERING CONSULTANTS, LTD. Sheett Ak-G
3130 N. 35th Avenue, Suite 1 ' By: KJS
Phoenix, Arizona 85017 Date:  05/11/94
Project:. Campo Bello Drive Lateral Chkd: JVB

Date:  05/11/94

Job No. 93041 Modified Attenuated-Kinematic
" Routing Procedure
AREA7
pipe flow (L = 1300')

Slope, S= 0.005 1t
Manning'sn= 0.012
Pipe Diameter, D = 4 ft

‘Area= 1257 ftr2
X= 597
m= 125

Q= 1412 cfs *

pipe flow (L = 400')

Slope, S= 0.007
Manning'sn= 0.012
Pipe Diameter, D= 75

Area= 4418 fir2
X= 784
m= 125

Q= 8933 ofs *

* Values are compared against TR - 20 output for reasonable similarity of routing flow rate.

ATT-KIN - 3/14/94




PROJECT ENGINEERING CONSULTANTS, LTD. Sheet: Ak -7
3130 N. 35th Avenue, Suite 1 By: KJS
Phoenix, Arizona 85017 Date: 05/11/94
Project: Campo Bello Drive Lateral Chkd: ~_JVvB

Date:  05/11/94

Job No. 93041 Modified Attenuated-Kinematic
' Routing Procedure
AREA 8
pipe flow (L = 650')

Slope, S= 0.009 ft
Manning'sn= 0.012
Pipe Diameter, D = 9 ft

Area= 63.62 ftA2
X= 917
m= 1.25

Q= 1647.0 cfs *

* Values are compared against TR - 20 output for reasonable similarity of routing flow rate. |

ATT-KIN - 3/14/84




PROJECT ENGINEERING CONSULTANTS, LTD. Sheet  Ak-8

3130 N. 35th Avenue, Suite 1 By: KJS
Phoenix, Arizona 85017 , Date: __ 05/11/94
Project: Campo Bello Drive Lateral ' Chkd: JVB

Date:  05/11/94

Job No. 93041 Modified Attenuated-Kinematic
Routing Procedure
AREA 9
25% overland flow

Slope, S = 0.007 1t
Manning'sn= 0.1
Bottom Width, B= 250
Max. Depth, D= 0.6
Side Slope, Z= 10 futt

~»

Area= 154 f2
X= 0.031
m= 1.66

Q= 1341 cfs *

75% street overflow

Slope, S= 0.007 fuft

Manning'sn= 0.035
Bottom Width, B= 40
Max. Depth, D= 15

Side Slope, Z= 33.3 fuft

= ]

Area= 135 ft*2
X= 0.305
m= 1.50
Q= 4690 cfs *

AVERAGE X= 0.24
AVERAGEm= 1.54

* Values are compared against TR - 20 output for reasonable similarity of routing flow rate.

ATTKIN - 31494




PROJECT ENGINEERING CONSULTANTS, LTD. Sheet: Ak-9
3130 N. 35th Avenue, Suite 1 By: KJS

- Phoenix, Arizona 85017 Date: 05/11/94
Project: Campo Bello Drive Lateral Chkd: JVB

Date:  05/11/94

Job No. 93041 ' Modified Attenuated-Kinematic
Routing Procedure
AREA 10
street overflow

Siope, S = 0.0072 ‘
Manning's n= 0.035
Bottom Width, B= 40
Max. Depth, D= 15 #
Side Slope, Z= 333 fimt

Area= 135 #f*2
X= 0.31
m= 150

Q= 4757 cfs *

* Values are compared against TR - 20 output for reasonable similarity of routing flow rate.

ATTKIN - 3/14/84




PROJECT ENGINEERING CONSULTANTS, LTD. Sheet: Ak -10
3130 N. 35th Avenue, Suite 1 By: KJS

-~ Phoenix, Arizona 85017 Date: 05/11/94
Project: Campo Bello Drive Lateral Chkd: JVB

Date: _ 05/11/94

Job No. 93041 Modified Attenuated-Kinematic
Routing Procedure
AREA 11
- street overflow

Slope, S = 0.0069 fuft
Manning's n= 0.035
Bottom Width, B= 40 +#
Max. Depth, D= 15
Side Slope, Z= 333

Area = 135 fir2
X= 0.30
m= 1.50

Q= 4656 cfs *

channel flow

Slope, S = 0.0069 futt

Manning'sn= 0.035
Bottom Width, B= 50
Max. Depth, D= 15

Side Slope, Z= 10 fuft

£

Area= 98 fi*2
X= 0.26
m= 1.60

Q= 3929 cfs *

AVERAGE X= 0.28
AVERAGEm= 1.55
* Values are compared against TR - 20 output for reasonable similarity of routing ﬂow rate.

ATT-KIN - 3114/94




PROJECT ENGINEERING CONSULTANTS, LTD. Sheet: Ak -1}
3130 N. 35th Avenue, Suite 1 By: KJS
Phoenix, Arizona 85017 Date: 05/11/94
Project: Campo Bello Drive Lateral Chkd: JvB
Date: 05/11/94
Job No. 93041 Modified Attenuated-Kinematic
' Routing Procedure
AREA 12
channel flow

Slope, S = 0.0069 fuft
Manning's n= 0.035
Bottom Width, B= 50
Max. Depth, D= 1.5
Side Slope; Z= 10

Area= 98 fir2
X= 0.26
m= 1.60

Q= 3929 cfs *

* Values are compared against TR - 20 output for reasonable similarity of routing flow rate.

ATT-KIN - 3/14/94




PROJECT ENGINEERING CONSULTANTS, LTD. Sheet: A -i2
3130 N. 35th Avenue, Suite 1 By: KJS
Phoenix, Arizona 85017 Date: 05/11/94
Project. Campo Bello Drive Lateral Chkd: JVB

Date: 05/11/94

Job No. 93041 Modified Attenuated-Kinematic
Routing Procedure
AREA 13
25% street overflow (L = 1600'")

Slope, S = 0.0094 futt
Manning'sn= 0.035
Bottom Width, B= 40
Max. Depth, D= 15
Side Slope, Z= 33.3 fift

Area= 135 fir2
X= 035
m= 1.50

Q= 5435 cfs *

"~ 75% channel flow

Slope, S = 0.0080 fuft
- Manning'sn= 0.035
Bottom Width, B= 10 ft
Max. Depth, D= 2
Side Slope, Z= 5

Area= 40 fir2
X= 082
m= 147

Q= 1829 cfs *

AVERAGE X= 0.70
AVERAGEm= 1.47
* Values are compared against TR - 20 output for reasonable similarity of routing flow rate.

ATT-KIN - 3/14/84

. . . .




PROJECT ENGINEERING CONSULTANTS, LTD. Sheet: Ae-12
3130 N. 35th Avenue, Suite 1 By: KJS
-~ Phoenix, Arizona 85017 | Date: 05/11/94
Project. Campo Bello Drive Lateral ' Chkd: JVB

Date: 05/11/94

Job No. 93041 Modified Attenuated-Kinematic
Routing Procedure
AREA 13
pipe flow (L = 1000")

Slope, S = 0.0072 futt
Manning'sn= 0.012
Pipe Diameter, D= 7.5

Area= 4418 fir2
X= 795
m= 125

Q= 9059 cfs *

* Values are compared against TR - 20 output for reasonable similarity of routing flow rate.

ATT-KIN - 3/114/94

' ‘
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PROJECT ENGINEERING CONSULTANTS, LTD. Sheet: Ak -4
3130 N. 35th Avenue, Suite 1 By: KJS
Phoenix, Arizona 85017 Date: 05/11/94
Project: Campo Bello Drive Lateral Chkd: JVB

Date:  05/11/94

Job No. 93041 Modified Attenuated-Kinematic
Routing Procedure
AREA 14
pipe flow (L = 650')

Slope, S= 0.005 fut
Manning'sn= 0.012
Pipe Diameter, D = 8 ft

Area= 50.27 f*2
X= 6.70
m= 125

Q= 896.7 cfs *

* Values are compared against TR - 20 output for reasonable similarity of routing flow rate.

ATT-KIN - 3/14/94




"} PROJECT ENGINEERING.
' CONSULTANTS, LTD.
3130 N. 35th AVENUE, SUITE 1

PHOENIX, ARIZONA 85017

Cameo Beuwo Dowe Lrteen she: _ AK-IS
= ' Job# _ 9304
Art-Kin Euring Procebuee By: K. SuoeT

" pate: 4 - |9 -S4
~chkd:  JVR

Date: d-lo A4

CereRa L ZED CROSS-SECTIONS  weee peTeeMNeD FoR BOUTING .
ConsTanTs  WERE DeTERMINED  BY THE FOLLOWINGT  BANS . ThiEE N
PROM  ~THE BFEC -1 wBers "‘AN\JAL :

TEAPEZOWDAL CHDNNE L

X = Ac)

87"3

m=. logL[A%< ’*(ZP/B)W\)%]

509 A
A= BD+ZD?
B = botton with
D max. depth
T qde <lope
n = Mavmmqs' coek.
S * slope
e.ar. OrAMNDGE Apea 4

x= 1L.49 . 0.00970'5 - 0,037 _
©0.100 250 3

.. A=250%06+ 1006 = 1536

5/
[ 152.6 0

, e
m = log (H(Zxo 6/250)4&_@? ) ] A N
03 152.0




E—=3 | PROJECT ENGINEERING.
: CONSULTANTS, LTD.
Y w— 3130 N. 35th AVENUE, SUITE 1

— PHOENIX, ARIZONA 85017
Campo Berco Deive (atepsl sne:_ AK-16
- ) : - : Job#__ 9304\
ATt - Ky Bounne  [PRogovee By: ). SHO=RT

Date: __ 4 - |19 - 94
- chkd: RV

Date: 4-20-3L

ciRrCIULAR  PIPE

0.5 7 .
os0s < p

X -
g
m= T4
e .. DRAMMNAGE  AREA 7

X =_0.804 0.005 °'5, 4'/&’ - 5.97

%

2,012

m= 74

Tn speobdl  cases , e ROUTING  poTH IS composed  of  dwo
sEgMENTS . Ebcw SRGrAENTT bech) c)ehexzb\,\wd b\,) N ~
AfTerent ceoss-secTiOn . These | segmenTS  were appeoximately
the =hme "ehcy’r\’\- When s occureed  an pveeage

o e X amd m coeffiaents were

Ths  happered i eeaches wn deswage s=ers 4, /1, and 13

. ‘ :
'

i
‘ /‘
' G i



- PROJECT ENGINEERING
CONSULTANTS; LTD.
- 3130 N. 35th AVENUE, SUITE 1
- PHOENIX, ARIZONA. 85017

Deve lsrees. she: _ AK-17

Job# 9204\

e ‘ By: _{. Shopr
e ' Date: __4-21-94

Chkd: JV3

pate: _4-21-99

Dug «o -T™HE FRET —TIXT GENERALIZED  CROSS-SECTIONS  WERE  \kKED

THE  AMZEh AND b coEFPCENT  CAN BE  CALOUATED ©£OR ALl
DRAINAEGE  ACEDS SINCE  THEY ONLY  TEPEND ON CROSS-SE4™ DM

GEOMETRY .

Steeer Overtlow <D-A- 4,9,10,11,1% 3
B=40' D=1, Z=33.3
A* 40x 1.3 + 33.35 L5 = 16b4.9

[:54 7 b )
= log| 1+ (i+(2xl.5/4o\)«u+3’>.3) ]-_ .50

. Emj fadd )
Cusmngl Frow (DA 11,12 ,13)
B=50' D=3 " Z= 10
Az Dox.B +10>1.5° = 91,5
{97 5%( b %’}
= \O—i ' |+ (2%1.5/50 )Y\ * 1O ) =
oo 9.5

Overuant . Flow _(D.A. 4 >
B=250' D= o.6 z= 10

A= 250+0.6+ |0 0.6° = |53.6

[153.67( ) -
m= log ) I+ (zx0.0/250 ) 1+10* >l‘ 1.6k
‘°5 152.6

Are Fww . (DA 5,7,8,1%,14)
m= T4 |




-] PROJECT ENGINEERING:
-CONSULTANTS, LTD.

3130 N.. 35th AVENUE, SUITE 1

PHOENIX, ARIZONA 85017

we  Liateral

sht: Ak-(8

Job# 92041

By: K. SHORT

Date: __4-2|-94

The X codniciert s degezad',m&- uporn  4he

%OME&ZL’ as well s the  channel 3lope .
eqns . seE 5 +oltows 2

Trarezopmal CHANMEL

ao'§
X = 149 . -52'1
s S
Carcurs.  CaanNEL
) '__;).:'5 t"f;p
X= 2204, % D

4

Drawvaes  Ap=a 4

o5
X = 149 [ 2.0097
D200 250 ¥

Peanace  Area 5

0.8 Ve
X = 2.804  ».0070 « 4

O-Olz

o, 037

Chkd: VB

Date: lo[.loT/q 4

cR0ss - seetion
Geometric

= 1.06 - v oe.
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187836.03TBK

CROSS <ECTION Z CROSS SECTION |

<< 77
1798 31187
/1795 31.65¢Rr8
. 1.2
MlicH | AN 1.34CRB AVEHUE
179%1 161 1.75BW
179%1.6 CRB
7 T 4808
17821430.496FL  178330.86p 17860.06FL 44 o n0.98FL 4 PR —4aon L4 7FL
, 17761431.009L .44 466CR 30.86 178% 881.06CRB_ 6 CRE BORE DEENT
20 s 178%1 408W B51.4BW 180531 41FL
11433.256 BW ' 3483868
1828 | 68NG
L}§§ P.24CRB
) 59P B - 184135
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i 185531, 24NG
i | 1856 31.69CRB
; ,. 1857 31.26 H
I 1 i
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/ b § ‘ 41862 35:87NG —— i— -
/ JE F 861 186333,15NG
/ e 3 i 8543 44NG 31.35NG 186433 515w
; 40 1 :
187 : .
/ ; 187329.97F1 %2083 Z l 85330.47NG
/ 4T131.96NG | 185230.88CRB TOPOGRAPHIC SURVEY OF
/ 185130.47p NODE FOR SUBAREA 5

1868 30.53NG |
{ 3

e ».‘! //‘\\
/ / ; 1883 30.2CRB
877 ' 188299.89P
! 29‘15Tf4 187930,14T8K
881
187829 46T0E 30.23P

1880 30.53CRB

CAMPO BELLO DRIVE LATERAL

DRN. J.B. DATES /94| SCALE SHEET
0ES. J.B. DATES/94| 1° = 20° ov-l
CHK. K.S. DATES/94 no. 1 of 1




SECTION 1 SECTION 2 )
Elevatlon | Area (S.F.) | Weffed Perimeter Elevation | Area (S.F.) | Weffed Perimefer ‘E )
1429.75 0 0.00" 1429.75 0 0.00" N
1430.00 0 0.00" 1430.00 7.56 T 8.75 s B
1430.25 0 0.00’ 1430.25 4.17 12.25 || R FE3
1430.50 0.67 7.58' 1430.50 7.63 15.71" ® | £=8
1430.75 4.16 20.72" 1430.75 11.95 19.18" R run
1431.00 11.04 . 29.69". 1431.00 17.13 22.66' N f N3
1431.25 18.80 36.78" 1431.25 23.17 26.14" N
1431.50 30.90 53.48' 1431.50 30.06 29.61" ji N 852
1431.75 49.56 T 80.47° 1431.75 42.50 60.26" X N el
-~ 5 S
| N N 822
1435 | Ny, § 8 3
: Al SR
l 4 3 4 Block Wall | / | [~ o ;\
I ) / 1 \F .5‘
1433 _| | AV I
S $ ‘. 2 | |
\ ) o 1) / |
1432 y L"Ls/& Y| Ve 3 !ﬁ"b 7 N %o e !
- 7 < | 2 l \/ ya N i
1431 KA 74 B &,/ — / |
Y Ty e |
9
1430 9 g?ﬁ,/ | N / |
% I ¢ |
1429 1 q%%‘ | e _8
} 7 I g < . §
|
| i g N
$ N
| ‘ 2 a§§g
Cross Sectlon 1 | Cross Sectlon 2 _J NN
$=0.0135/%# ' S=0.0080%4+ ! N
n=0.025 n=0.035

LOOKING DOWNSTREAM



PROJECT ENGINEERING.
CONSULTANTS, LTD.
3130 N. 35th AVENUE, SUITE 1
PHOENIX, ARIZONA 85017

Cam e ée/{- ‘ Zrive Letersd sht: V-3

o _ Job#___ 43041
DIVERT @ [0™ Wey and iichigan BYy: VB
‘' values " ’ _ Dpate: &.72.9¢4
: ’ ~ Cchkd: £ =

Date: S5-2 -94

XSECTIoN |

78 LF PYMT @ /7@ J2.0/§
BoLE sRrRoss @ /)= p 035

|
’ . |
|
t

130 LF
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PROJECT ENGINEERING CONSULTANTS, LTD. Sheet: V-4
3130 N. 35th Avenue, Suite 1 , By: JVB
. Phoenix, Arizona 85017 Date: 4/28/94
Project: Campo Bello Drive Lateral ' Chkd: KoS
DIVERT @ 16th Way and Michigan - Date: 5-2-94

‘Cross Section 1

Job No. 93041 Stage vs. Flow Rate

Manning's Coefficient, n = 0.025
Channel Slope, S = 0.0135

Water | Channel

Surface | X-Slope Q \'
Elev. Area P wet _cfs ft/s
29.75 0 0 ERR ERR
30.00 0 0 ERR ERR
30.25 0 0 ERR ERR
30.50 0.7 7.6 0.99 1.41
30.75 4.2 22.7 9.42 2.24
31.00 11 29.7 39.18 3.56

31.25 18.8 36.8 82.97 4.41
31.50 30.9 53.5 148.00 4.79
31.75 49.6 80.5 248.04 5.00

RATING CURVE
32 ¢ |
31.5 //
o 31
[y
® 30.5
30
29.5 ' — ¢ ' y
0 50 100 150 200 250
Flow Rate

RATING? - 3/10/84




PROJECT ENGINEERING CONSULTANTS, LTD.

3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Project. Campo Bello Drive Lateral

DIVERT @ 16th Way and Michigan

Cross Section 2

Job No. 93041

Manning's Coefficient, n = 0.035
Channel Slope, S = 0.008

Water | Channel
Surface | X-Slope Q \'
Elev. Area P wet cfs ft/s
29.75 0 0 ERR ERR
30.00 1.6 8.8 1.95 1.22
30.25 4.2 12.2 7.83 1.87
30.50 7.6 16.7 17.79 2.34
30.75 12 19.2 33.31 2.78
31.00 17.1 22.7 53.76 3.14
31.25 23.2 26.1 81.45 3.51
31.50 30.1 29.6 115.59 3.84
31.75 42.5 60.3 127.82 3.01
327
31.5 ///
o 31 : /
o]
® 30.5
30
29.5 +4

RATING1 - 3/10/94
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Flow Rate

Sheet: V-5
By: JVB
Date: 4/28/94

Chkd: koS
Date: s-2-94

Stage vs. Flow Rate




=27 )} PROJECT- ENGINEERING.
= ) CONSULTANTS, LTD.
3130 N. 35th AVENUE, SUITE 1
PHOENIX ARIZONA 85017

DZ/VE lareehc sht: _ DV-@
S Job# __9204|
O/t/&n‘ad f/ow;ig : /L/ons # /o . By: K.SHrrT

Date: 5-</-Fd
Chkd: VAR
Date: % - /- 94
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PROJECT ENGINEERING CONSULTANTS, LTD. Sheet:. DV-"]

3130 N. 35th Avenue, Suite 1 By:  KJS

Phoenix, Arizona 85017 Date:. 07/20/94
Project. Campo Bello Drive Lateral Chkd: __ JVB

16th St. & Campo Bello Dr. (West side of 16th) Date: 07/20/94

Existing Catch Basin
Type llM"
Qa= 220 CFS . Sump Cond

Length of curb opening= 20 FT
Height of curb opening= 05 FT
Depth @ curb(w/o depression)= 0.5 FT
Depth of depression= 0.17 FT
Width of depression= 20 FT
Depth at lip of curb opening, di= 0.67
Effective head on center of
' oriface throat, do= 046 FT

Operating as weir.

Flow intoinlet, Q= 4554 CFS

Flowused, Q= 2277 CFS -> 50% Clogging Factor




PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Project:. Campo Bello Drive Lateral
caveo Beuo Toane ¥ 1678 <o

~ JobNo. 93041

CL
W3 90 al3.97
‘—‘7 P 142,62
T l—T
| \4/2.40 | 412.47
LOOKING EAST
Qalla= ©.2|
- 7.9 . -
20
L/La= = 0.
8= 7597 T 935
QQa= o0.54
Q= 0.8 » 0.54 * |7,9 = 7.7

= _]i.a_s. *A*Rz/a*sl/z

‘Sheet: TOV/-8
By: KJS
Date: 07/06/94
Chkad: JvB
Date: 07/07/94
ExrsT.
Inlet Number = Cameo -lowrru
Inlet Type=_M-{, =17’
Street Slope = 0.0050
Water Elev=_ 1412 S0
Area = 5.25
Wetted P = 15,472
Gutter Depth = 9., 43
Qot=__ N/ A
Qa=_ |7.9 As
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PROJECT ENGINEERING CONSULTANTS, LTD. Sheett DV -9
3130 N. 35th Avenue, Suite 1 By: KJS
Phoenix, Arizona 85017 Date: 07/06/94
Project. Campo Bello Drive Lateral Chkd: JVB
Campo Beuo Tewve 1 6™ ST Date:  07/07/94
Job No. 93041 ExisT.
- Inlet Number = Campo - Nogra
Inlet Type=_M-2, L=\7"
CL }
412, =
141%.90 | 432 97 Street Slope O.0050
Water Elev= 413 .90
\412.40 4247 / Aea=  6.92
18 St 15 Wetted P = 8.5
Gutter Depth = 0.5
LOOKING EAST Qtot = N / A
Qa=_ 75.7 cvs
Qalla= O.277
z25.2
laz ——==— = )
£25— = 08|
Ua= —21— = o z4
8. |
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Q= 0.8 * 0.75 x 25,2 = 5.\ ¢
Qtot = 1’:86 *A *R2/3*SI/2
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Q, = 2
Q. _ , e 5/
g, "o e ()
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PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Project: Campo Bello Drive Lateral Rev: Sheet: HP-1
Flood Control District of Maricopa County Chkd: LvM By: KJS
CIRCULAR PIPE Date: __ 11/18/94 Date:___ 11/18/94
Pipe Wall Cover | Cover Slope Slope Add.
Station Dist. Q Dia. Area | Velocity | Velocity { Ground | Invert | Soffit | Thick | T/Pipe | HGL EGL | Over | Over | Hydro | of Pipe | SF [ofHGL| HL HL | Flowing
@ | ©fs) | @ f) | (fps) | Head | Elev | Elev | Elev | (i) | Elev | Elov | Elev | Pipe | HoL | Head | ¢m) | ¢y | ¢m) | @ @ | Fulz |
1017.21 0 236 9 63.62 147 336 |1394.3011378.40]138740| 10 1388.23 1 1389.3511392.71} 6.07 495 10.85 - - - - -~ -
1087.90 70.69 936 9 63.62 14.7 3.36 11394.4511378.441138744| 10 1388.27 | 1390.36 1 1393.72| 6.18 4.09 11.92 | 0.0005 | 0.0048 | 0.0143 | 0.3384 | 0.67 Yes
1062.21 0 936 9 63.62 14.7 3.36  11394.45| 1378.4411387.44 10 1388.27 1 1390.36 | 1393.72 | 6.18 4.09 11.92 - - - — -~
1523.69 461.48 936 9 63.62 14.7 3.36 |1395.40 1378.68 1387.68 10 1388.51 | 1392.57 { 138593 6.89 2.83 13.89 | 0.0005 | 0.0048 | 0.0048 | 2.2094 Yes
1523.69 "] 936 . 9 63.62 14.7 3.36 | 1395.40) 1378.68 | 1387.68 10 1388.51 | 1392,5711395.93| 6.89 2.83 13.89 - e - — =
1624.75 101.06 936 9 63.62 14.7 3.36 | 1395.67 | 1378.73 | 1387.73 10 1388.56 | 1393.0811396.44| 7.11 2.59 14.35 | 0.0005 | 0.0048 | 0.0051 | 0.4838 | 0.03 Yes
1624.50 0 936 9 63.62 14.7 3.36 _11395.67)1378.73/1387.73] 10 1388.56 | 1393.08 1139644 | 7.11 2.59 14.35 - - - - -
1725.56 101‘06, 936 9 63.62 14.7 3.36_ 11395821 1378.78 | 1387.78 10 1388.61]1393.6011396.961 7.21 222 14.82 | 0.0005 { 0.0048 | 0.0051 | 0.4838 | 0.03 Yeos
. 1725‘32' 0 936 ] 63.62 14.7 3.36 }1395.82| 1378.78 | 1387.78 10 1388.61] 1393.60 | 1396.96 | 7.21 222 14.82 - - o - -
2230.00 504.68 936 9 63.62 14.7 3.36  {1397.0111379.03 | 1388.03 10 1388.86 | 1396.01 ] 1399.37 | 8.15 1.00 16.98 | 0.0005 | 0.0048 | 0.0048 | 2.4163 Yes
2230.00 0 936 9 63.62 14.7 3.36 ]1397.01} 1379.03 | 1388.03 10 1388.86 1 1396.01 138937 8.15 | 1.00 16.98 o - - o -
2234.60 4.6 936 9 63.62 14.7 3.36 _11397.02 | 1379.03 | 1388.03 10 1388.86 | 1396.03 1 1399.40| 8.16 0.99 17.00 | 0.0005 | 0.0048 | 0.0048 | 0.0220 Yes
2234.60 0 936 9 63.62 14.7 3.36 | 1397.02]1379.03[1388.03| 10 1388.86 | 1396.0311399.40| 8.16 0.99 1700 | - - -~ - —
2312.94 78.34 936 9 63.62 14.7 3.36 ] 1397.33[{1379.07{1388.07| 10 |1388.90]|1397.01}1400.37| 843 0.32 17.94 | 0.0005 | 0.0048 | 0.0124 | 0.3751 0.6 Yes
Notes: n= 0012

* When conduit is not flowing full, then soffit elevation assumed to be HGL elevation (je: conservative).
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PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Project: Campo Bello Drive Lateral Rev: ‘ Sheet: HP-2
Flood Control District of Ma Coun Chid: LMM By: KJS
CIRCULAR PIPE _ Date: 11/18/94 Date: _ 11/18/84
Pipe Wall " Cover | Cover Slope Slope Add.
Station Dist. Q Dia. | Area |Velocity | Velocity | Ground | Invert | Soffit | Thick | T/Pipe | HGL | EGL | Over | Over | Hydro | ofPipe| SF |[ofHGL| HL HL | Flowing
® (cfs) (M) | (sg®) | (fps) | Head | Elev | Elev_ | Elev | (in) Elev | Elev | Elev | Pipe | HGL | Head | (M) o | oom () ft Full?_|

| 232022 0 936 ) 6362 | 14.7 | 3.36 |1397.55|1379.07/1388.07] 10 |1388.90]1397.01!1400.37| 865 | 054 | 1794 | — - — - — -~
2900.00 570.78 | 936 g 6362 | 147 | 336 |1401.83|1384.21(139321] 10 |1394.04)1399.74/1403.10] 779 | 200 | 1553 | 0.0090 | 0.0048 | 0.0048 2.7321 Yes
2900.00 0 936 ) 6362 | 147 | 3.36 |1401.83]1384.21|1393.21! 10 |1394.04]1399.74[{1403.10] 779 | 209 | 1553 | — - — - -
3540.00 640 936 9 6362 | 147 | 3.36 11408.94)|138997[1308.97| 10 [1399.80/1402.61]1406.17] 914 | 613 | 12.84 | 0.0000 | 0.0048 | 0.0048 | 3.0641 Yes |
3540.00 0 906 ) 6362 | 142 | 315 |1408.94/13809711398.97| 10 {1399.8011402.81/140596| 914 | 613 | 1284 | - - - - -
4180.00 640 906 9 6362 | 142 | 315 |1413.26/1395.73/1404.73| 10 |1405.56)|1405.68/1408.83| 7.70 | 7.58 | 9.95 | 00090 | 0.0045 | 0.0045 | 2.8709 Yes
4180.00 0 906 ) 6362 | 142 | 315 |1413.26|139573|1404.73| 10 |140556| 140568140883 770 | 758 | o5 - - — - -
4840.00 €60 206 9 6362 | 142 | 315 |1416.31)1390.03|1408.03| 10 |1408.86|1408.64|1411.79] 745 | 767 | .61 | 0.0050 | 0.0045 | 0.0045 | 2.9606 Yes
4840.00 0 906 8 5027 | 180 | 5.04 |1416.31/1400.03]|140803] 9 |1408.78{1408.86(141390| 753 | 745 | 883 - - o - |02 | —
4856.94 1694 | 906 8 5027 | 180 | 504 [1416.39(1400.15]1408.15] 9 [1408.90|1409.00)|1414.05! 749 | 7.39 | 885 | 0.0070 | 0.0084 | 0.0084 | 0.1424 Yes
4856.65 0 906 8 5027 | 180 | 504 |1416.39)|1400.15/1408.15] 9 [1408.90]1409.00!{1414.05| 749 | 739 | 8.85 o - — - -
4946.10 8045 | 906 8 5027 | 18.0 | 504 |1416.84|1400.73{1408.73| 9 [1400.48]|1410.20/141525| 7.36 | 664 | 947 | 0.0070 | 0.0084 | 00134 | 0.7520 | 045 | Yes
4943.50 0 906 8 5027 | 180 | 504 |1416.84]|1400.7311408.73| 9 [1409.48)1410.20{141525| 736 | 664 | 9.47 - - - - -
5032.37 88.87 | 906 8 5027 | 180 | 504 |1417.10{1401.37)1400.37| 9 |1410.42 1411401141644} 698 | 570 | 1003 | 0.0070 | 0.0084 | 0.0135] 0.7471 | 045 | Yes

Notes: n= 0012 .

* When conduit is not flowing full, then soffit elevation assumed to be HGL elevation (ie: conservative).




PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Project: Campo Bello Drive Lateral Rev: Sheet: HP-3
Flood Control District of Maricopa County . Chkd: LV By: KJS
CIRCULAR PIPE Date:____11/18/94 Date: ___ 11/18/94
Pipe Wall Cover | Cover Slope Slope Add.
Station Dist. Q Dia. Area | Velocity | Velocity | Ground | Invert | Soffit | Thick | T/Pipe | HGL EGL | Over | Over | Hydro | of Pipe | SF JofHGL| HL HL | Flowing
(ft) (cfs) (ft) {sa-ft) | (fps) | Head | Elev | Elev Elev (in) Elev Elev Elev Pipe HGL | Head ) () _q (m @ (f) Fuil?z_|

5029.47 0 810 8 5027 | 164 403 }1417.10]1401.37 | 1409.37 9 1410.12} 1411401141543} 698 57 10.03 - - — - - -
5045.00 1653 | 810 8 50.27 | 16.1 4.03 |1416.84 | 1401.47 | 140947 9 1410.22 | 1411.50 141554 | 6.62 534 | 1003 | 0.0070 [ 0.0067 {0.0067 | 0.1044 Yes
5045.00 0 810 8 50.27 | 161 403_|1416.84 | 1401.47 | 1409.47 9 1410221 1411.50 [ 141554 6.62 534 | 10.03 - — - - -
5360.00 _ 315 810 8 50.27 | 16.1 4.03 |1418.82 1403.67 | 1411.67 9 1412.42 | 1413.62 | 1417.65| 6.40 5.20 9.95 | 0.0070 | 0.0067 | 0.0067 | 2.1168 _Yes |
5$360.00 0 810 8 50.27 16.1 403 |1418.82| 1403.67 | 1411.67 9 1412.42]1413.62 | 1417.65] 6.40 5.20 9.95 == — - -~ o
5744.96 38496 | 810 8 50.27 | 161 403 [1420.90| 1404.82 | 1412.82 9 1413.57 { 1416.21] 1420.24{ 7.33 469 | 11.39 | 0.0030 | 0.0067 | 0.0067 | 2.5869 Yes
5744.96 0 810 8 50.27 16.1 4.03 | 1420.90 | 1404.82 { 1412.82 9 1413.57| 1416.21 142024 7.33 4.69 11.39 - - — - o
5822.44 77.48 810 8 50.27 16.1 403 |1421.00|1405.0611413.06 9 1413.8111416.81 1142084 7.19 4.19 11.75 | 0.0030 | 0.0067 { 0.0078 | 0.5207 | 0.08 Yes
5822.37 ' 0 810 8 50.27 | 16.1 4.03 |1421.00 | 1405.06 | 1413.06 9 1413.81) 1416.81]1420.84| 7.19 419 | 11.75 - — — - -
5896.09 73.72 810 8 50.27 | 16.1 403 [1421.141405.28 | 1413.28 9 1414.03 | 1417.381 142142 7.1 376 | 12.10 | 0.0030 | 0.0067 |0.0078 | 0.4954 { 0.08 Yes
5896.00 0 810 8 50.27 | 16.1 4.03 |1421.14| 1405.28 | 1413.28 9 1414.03 | 1417.38 1142142, 7.11 3.76 | 12.10 - - — o -
5899.76 3.76 810 8 50.27 16.1 403 11422.45] 1405.29 | 1413.29 9 141404 1417.41{1421.441 8.41 5.04 1212 | 0.0030 | 0.0067 | 0.0067 | 0.0253 Yes
5899.76 0 365 7 38.48 9.5 140 |1422.45!1405.29 | 1412.29 8 1412.96 | 1417.49]1418.80| 9.49 496 | 12.20 - - - | 0.08 -

| 6208.00 308.24 | 365 7 38.48 9.5 140 [1423.72]1406.21 (141321 8 1413.88 | 1418.35[1419.74| 9.84 537 | 12.14 | 0.0030 | 0.0028 | 0.0028 | 0.8574 Yes

Notes: nx= 0.012 ’

* When conduit is not flowing full, then soffit elevation assumed to be HGL elevation (je: conservative).
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") PROJECT ENGINEERING.
- CONSULTANTS, LTD. -~

3130 N.- 35th AVENUE, SUITE 1

PHOENIX, ARIZONA 85017

sht: HL' l
Job#__ 9204 |
By: _ K. <hger
Date: 44 -26 -4
Chkd: JVZ
Date: 5-2-94
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PROJECT ENGINEERING.
CONSULTANTS, LTD.
3130 N. 35th AVENUE, SUITE 1
PHOENIX, ARIZONA 85017
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| PROJECT ENGINEERING:
- CONSULTANTS, LTD.

3130 N. 35th AVENUE, SUITE 1

PHOENIX, ARIZONA 85017
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o e 416 n are Moricorr County %GN,:NANUAL
LoSsS coe:g, Kb’— 0,09
HL = Kkyj = 009, (18.02). 0.45
: 23 2x2%2.7
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- PROJECT ENGINEERING
CONSULTANTS; LTD.

- 3130 N. 35th AVENUE, SUITE 1
PHOENIX, ARIZONA 85017

sht: HL’4

CAMPG = Ee%;ua~-»»~'sve (.ATEDA\.

_HerD T IOSS N BENDS

SHATON 50 +29.47

DeFlecTion Muate . X = 25.46°
DIAMETER ©F PP, P* 8’ ,
BADIUS oF BEND | T = 200

Fro~ Fia. 4.6 e ve Yaewors County

loss  coeh. Ky = 009

HL= kK Y° = 0.09 (18.02)°. o¢5

23 2322
STarion 58+22.27
cerlecTion Ancle , X = 4.4¢4°
DIAMETER oF PPEe , D= 8
RADIVS oF BReND r = {000
£ . 1000 | 125
D 8

Job# 9304\

- By: ¥, SweT
Date: _ 4-21-94
chkda: JVB
Date: 5 42.414(

Deaian ManuaL

Feom Fie. 416 (n e Mpeworn Cowdy Demign Manual

 loss <ot Kb = 0.02
HL = kK ¥% o ooz(len)' . cos
. 2.3 2x3%2.2 '
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PROJECT ENGINEERING. e
CONSULTANTS, LTD. - o
3130 N. 35th AVENUE, SUITE 1

PHOENIX, ARIZONA 85017

Camro  Bewo Drive  (srees sht: ___HL-5
e Job# 9304 |
HEBD LSS 1N RENDS By: _K. StoeT
Date: 5-79-9¢
Chkd: JVB
Date: 5.-_.25‘74
oy 4T IIN 58 + 99,76
DeFLecTION anetg |, X T 4.447
DIAMETER. o PIPE . T F 3

RADIVS o BeEND, YV T 1000

ELzo-1 Froe. Sl g wHE Mascora CQQNJ"“\ De’\*C}M MAN\:A&

loss  cogf. & = 0.0z

bes B L. ooz (fe.t). 008
Z<22.2

™
.




7] PROJECT ENGINEERING -
. CONSULTANTS,-LTD.
3130 N.- 35th- AVENUE, SUITE 1

~ PHOENIX, ARIZONA 85017

CAMPa Mxe__éezz@% she:__ HL-©
Job# 93204
0 ___EXYPANSION By: K. SHoeT
Date: ~ &-4 - 3¢
Chka: S{’Vb

Date: &-<£- 94

Feort "Appuer Hypesuiics N Enveineerine , Zno GH. P9 199
besd  loss  cavsed by expansion | as obimned  Feon, the
evEeg Yy ecluA‘hoN : (oulkden~ pipr  exphnsioN D

H _A__- = _E — _Y_f A= downst
exp | -iy— [(D) / 29 dowrstoea i

Aa A, = vpsteesn

SraTIOM 48 + 40.00 '
B o, 70 9'via’

o [ 1] - oo

StaTioN - BB+99.7p

7/ 4
7 o o B pla

o = [(£ V1] Loty 008

A 22.2

=




Storm Dralns . HL-7

"4k IR RRAR! llllll_I‘I lilllfrll HH'TIH RERERRAR
l’z. \}\ /

R

[ 11

NN
L 111

LOSS COEFFICIENT, Kp
T 11

0.8 |

0.6
0.4
)

_— & —
0.2 . /° ]

— Z}M -
60'_ T TN AT IR IR AT AT AT unImT
Oc 26° a0° &0° 8° s0° ©0°

DEFLECTION ANGLE o ,DEGREES

Figure 4.16

Sewer Bend Loss Coefficlent
(University of Missouri 1958)




I Storm Drains | HL -8
l ‘ 2.0
l : 1 15 t
I ' .g Squoree’e%g?;i Entrance |
’3‘ 1.0 to Outfa 2‘
£ Agxs., 2 sasits
' ‘ ' - 7 - -
| 05 v.r7san
| l 2 T Entrance to Outfall
; 77 a rounded to radius
‘: 7 1/8 Do
-] o Y/
.‘ X V
os .
. :§ -0.5 Y/
g
o
l - eo=1.0
. g ;
. -
5 ]
. o—15 r
:
i < _20
} ' - | | 1
l4 ~25 : oressure bna | lin P " H
N s=Ky V M.K“Z‘. : ::
5-3.0 | -
o : R —_—
i I = > _'8 ? i o—f H
1—3.5 z' A || A H
I 3 Elevation — Elevation
-4.0 L
l ‘ 0.6 0.7 08 09 1.0 N 1.2 L3 1.4
Rotio Diameter Upstregm Pipe 1o Diameter Outfoll_.%o
l Figure 48
l . Flow Straight Through Any Manhole
I A ,,, DL L LR PR LY m A O A B0 S i O MBI A4 ,,, A O A 0 PP 0 AN RO s”tm11992




PROJECT ENGINEERING.
CONSULTANTS, LTD.
3130 N. 35th AVENUE, SUITE 1
PHOENIX, ARIZONA 85017

camrs - Baus Deve  (arempe sht: _<CH -1
' o ' ___ Jobk__9204]
Srzzer Slow  detepnynation By: _[<.<SHORT
__— Grovers  Ave Date: 7-1S -94
chkd: _JIVH
Date: l6-16 -84

Acc‘ozdthg +o the TE-20 data, 4 peA\: flow oF 265 ok

will  be " present At BT St ‘snd | Gieovers Ave. The  Plow
will  proceed ‘o travel  wWest on GrRovers. Feom sorvey
irrozmation , this pzbk Plow  wall goduce A .10 de
e s PR ™ raal DN o S

=t o2 +47.

Sta oz2+47 s wheee water will need 4o <hart werRing
ovee  the <dewalk and  nto our  peoposed  dreinage
chsnnel .
WEIR EQN . Q. 3 Ha/z R = length of wer
| B H = depth of water

Pue to 4he Jfact thet e depth of water sbove
the <idewalk 8 decressing downsteream as  wateRz
weaiged ouvt of the <teeet T tewl  ad eemor will  be
vhlized on 4he depHs oF watem.

- The  control port foe weter Qlow W Gieovers Ave

s At <ta BB+T2 . According to  somve information
st s loerhon  oniu e fs 7’ can  be eonveyed

down Geovers Ave  without 0ve’2+op ng the bank and
:\owmca o brd Yo - the  South ‘rfé\aze?oee , BOS s
mugt'h be captured i the <Stoem deain  befoer  this
location . ,

Ths  will loe accomplished the uvse ot curb  wlek
M <ba B9+T70 and SRATES I SUMP ™M ouR
dransge Cehannel . :

The éuszb th\csg Wi“ r'Ap'l’\KZE' 12.0 cfs a’ACh- T}\\’S
lesves 279.0 <Y o be weired into  dhe ARMNAE
charmel  and  captured by 4he geated crch baans . Y

prevert the chonnel  Swom  being hE'd Cce
27‘90 &, two  somp conditions waze q

the channel | dwiding  +he  wewr. Fow .



PROJECT ENGINEERING.
CONSULTANTS, LTD.
3130 N. 35th AVENUE, SUITE 1
PHOENIX, ARIZONA 85017

Cavpo . Betd - Prive Usrerar snt: __&H -2
' B R Job# 9304 |
_ <treet Now  determination - By:_ K. SHoeT
- Greovers A ' Date: T-i3-94
' Chkd: _vé |
Date: 10-10.94&

This Jdivider  wes  plced st <t o472 . Theretoere ‘

B= 2471 - 712 = 74 ¥t
ASSUPAE H?>» oo M

AR = %\—\WZB = 3(0%0‘533/2 74 = (e <fs wto  Charmag! |

Tws would  leave 25 - 110 = 249 Fs n Geoees A,
at ata G|+ T3 | Feona SURVEY mroematiorn +the dzp’c\"
sbove the  back of e sidewsle would  dhen ke o o5 84,
Therefore, our msumphon of 0.6 K =

-

The RerMoae i o$ AH’\E WEIR Hovd S AN io“oW%

2= lT3 - 5989 = (84 Ft
ASSUNNE h= o423

A: 204272184 = 190 <£s e Chaneel 2

This wovuld leave 249-156 = 92 <fs  n Geovers  Ave
At <ts 59+89. -From  survey  nfoemation  4he  depth
above  the back of Hwe sdemdlic would dhen ke o.z2t Bt
Average depth s ©.42 Bt whch 15 ove assomphon .

The dwo  oMch brains st sty OO0 then ot he
<toem  flow  down  do ¢ ‘

92, -123.0 -12.6 = 7.0 bt

The s close e‘houa‘n o the ©° & weeded . SWNCE
sorseRvanVe  AsSoephdhs weRe  made .

ADOT  shndsed 32»2@: w2 (B L2 | hawe A o»:poatm oﬂ |
of

20.6 f5 with 2725 8 Lead . (2.5 Fect & Hhe dep
e dravate  chanmel D) |

Chanms! | nssds  : ) cf%o.a ‘%Mv : 6 3#4'5&

Zhzvnz | 7 ntsds  : 156 <F

20.¢ ‘&/émk = 8 19




PROJECT ENGINEERING CONSULTANTS, LTD Sheet: <H- 2
3130 N. 35th Avenue, Suite 1 By: KJS
‘Phoenix, Arizona 85017 Date: 08/03/94
Project: Campo Bello Drive Lateral Chkd: JVB
T4 4 Geoveps Cranngl Date: 08/03/94
Job No. 93041 Capacity of a Trapezoidal Channel
Diagram:
Q-design = cfs
S 0.005 ft/ft
Jl n 0.025
zZ = 4
D= 2 ft
AR o= 5
A= 3200 ftr2
P = 2449 ft
= 131 ft

Design Equations:

A = bD +z(D*2)

P = b+2D(1.+z*2)*0.5
Rh = AP

V = 1.486/n(Rh)*0.667(S)*0.5 Q-cap > Q-design and acceptable velocuty
Q = VA - for channel to be OK.

a

Notes:

TRAP1 - 3/11/84

1
_
i
1
i
i
i
1
i
|_, Rh =
1
1
1
i
1
1
i
i




IRR - 4/28/94

I PROJECT ENGINEERING CONSULTANTS, LTD. Sheet: <H-4
3130 N. 35th Avenue, Suite 1 By: KJS
I Phoenix, Arizona 85017 Date: 07/12/94
I Project. Campo Bello Drive Lateral Chkd: JVB
Date: 07/12/94
l Job No. 93041 Sta = 62+82 Irregular channel
Flow value from
I Manning's Eqn.
l WSE= 24.815 Slope = 0.0067 n= 0.019
I Dist to CL Elev P A
-5 25.24 . Cross Section
-23 23.97 21.31 | 9.00
I -19 2383 | 400 | 366 - —
18 23.83 1.00 099 | 27 [
' -18 23.33 0.50 0.00 s /
l 0 2387 | 18.01 | 21.87 e le /
21 23.55 21.00 | 23.21 2 ) 1
21 24.05 0.50 0.00 »3
I 22 24.05 1.00 0.77 60 40 20 o 20 40 60
26 24.12 4.00 2.92
36 28.38 1.77 0.57
I 52 27.42 0 0
0 0
0 0
I 0 0
_ 0 0
0 0
1 o | o
0 0
l _ 0 0
0 0
0 0
l 0 0
0 o DRRRIRRR K
i B 7310 | 62.97 - \‘3‘%}{ .




PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Project: Campo Bello Drive Lateral

Job No. 93041 Sta = 61+73
WSE= 24.14 Slope = 0.0046
Dist to CL Elev P A
-38 24.56
32 | 2378 2.79 0.50
23 23.41 9.01 4.91
-19 23.31 4.00 3.12
-18 23.29 1.00 0.84
18 | 2279 0.50 0.00
0 23.37 18.01 | 19.08
21 22.96 21.00 | 2047
21 23.46 0.50 0.00
22 23.46 1.00 0.68
26 23.49 4.00 2.66
37 24.17 10.53 3.42
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0.
0 0
0 0
0 0
0 0
72.35 | 55.68

IRR - 4/28/94

"Sheet: <cH -5

By: KJS

Date: 07/15/94

Chkd: JVB

Date:  07/15/94

Irregular channel
Flow value from
Manning's Eqn.

n= 0.019

Cross Section

25

245 '\
24 175 ”
235 \\ /
23 \T / \
|
25 .
40 20 0 20 40




PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1

'Phoenix, Arizona 85017

Project: Campo Bello Drive Lateral

Job No. __ 93041 Sta = 59+73
WSE= 22.74 Slope = 0.0051
Dist to CL Elev P A
-38 23.87
-32 22,74 0.00 0.00
-23 22.45 9.00 1.30
-20 2.4 3.00 0.93
-16.5 22.38 3.50 1.21
-16.5 21.88 0.50 0.00
0 22.33 16.51 10.48
21.5 21.92 21.50 13.22
215 2242 0.50 0.00
22 22.46 0.50 0.15
26 22.53 4.00 0.98
76 22.99 22.83 240
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
81.84 30.67
IRR - 4/28/94

Sheet: cCcH - @

By: KJS

Date: __ 07/18/94

Chkd:  JVB

Date: 07/18/94

Irregular channel
Flow value from
Manning's Eqgn.

n= 0.019

Cross Section

24
235 |
23 \
2255 $o .
ol LA

& o
215

. N

R 3
s

% SR -: S35 X
S Ry
X \‘%\ \\\\‘ 3




PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1

~_ Phoenix, Arizona 85017

Project: Campo Bello Drive Lateral

Job No. 93041 Sta = 58+73
WSE = 222 Slope = 0.0045
Dist to CL Elev P A
-54 22.95

-36 21.94 4.64 0.60
-27.5 22.09 8.50 1.57
-25 21.86 2.51 0.56
-23 21.94 2.00 0.60
-19 21.92 4.00 1.08
-18 21.91 1.00 0.28
-18 21.41 0.50 0.00
-6 21.77 12.01 7.32
0 21.88 6.00 225
21 21.44 21.00 11.34
21 21.94 0.50 0.00
21.% 21.92 0.50 0.13
25.5 22.11 4.00 0.74
72 222 46.50 2.09

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

Sheet: <4 -7

By: KJS

Date: 07/12/94

Chkad: JVB

Date: ___07/12/94

Irregular channel
Flow value from
Manning's Eqn.

0.019

Cross Section

23

228 \\
226 \
224 \
222 \
22 ) V/‘ -+ ‘,'/'
218
216 VRN
214
€0 -40 -20 0 20 40 60 80




PROJECT ENGINEERING: : -
CONSULTANTS, LTD. o

3130 N. 35th AVENUE, SUITE 1

PHOENIX, ARIZONA 85017

&AMF’O BWIVE Latemar sne: _CH- 8
Job# 93 04|
ATION © MINGS  ‘h' By: . SHoeT
PO SYEREET  CATAG It Date: 7-18-94
Chkd: JVvB

Date: lo-|©-94

STa o2+87

BARE aRoUND ~ 2.2 L+ 185K = 220 f B n= ©.02%
PAVEMENT > SS M@ fH+21lt+85F 50Kk @ n:o05

Nuggwres = 2321 (0.029) * 50 (0.015) | 0.08 *
22,1 + SO
JSE - Neolt-
cLoPE = K424.24 - |423.87 - ©.000S /e

| ©352 - 282
(ScoPE  peTERMINED FROM 4 SURVEY PATA  UPSTREAM )

Sra  &l+ 73

pae SeounD = 28 H49fed 05 = 222 B @ p=o0.02%
pavemenT > 558+ B AR 55 f = 50 P ® nh=o.015

Ngewreo = 22:%2 (0:025) %0 (001D ) . o.018 +

22.% +30
= 2.0109
sLoPE = 1422. - 142%.3 - O.0046 7

‘ &2872 - &l1%
(swoFe  oDeTeRMINGD FROM € SURVEY DaTA  UPSTREAM )




PROJECT ENGINEERING
CONSULTANTS, LTD.
3130 N. 35th AVENUE, SUITE 1
PHOENIX, ARIZONA 85017

i CAMPO E@Lo enve  Larees

Deregmmnmm oF  MarMMiNGS ‘n’

For SYREET CAPALITY

sht: CH -9
Job# 9304\
By: & SSBorT
Date: -7 — I8 -94
Chkd: JV?3

Sra 59+ 732 Date: ___ID-10-94
BAPE GROUND —~ 9N + 228 W = Z1.af 2 w0025
eavEMENT — T F Y 158+ 2158 + 50 = S0 @ w005
Nwelanten - 2.8 Qo.oz€) + S50 (o015 ) . 0.0/89

2.8 + sSo
_yse .29
sLoPE = _422. - _1422.% - o.oos| o

o012 ~ 55972
(:,wpg PETERMIMED FROM {-: SURVEY paATA

se+ 12

BARE Groune — 1.6 8+ 465 & = 4.

VIFSTREA™ )

B @ nzo.ozs

PAVEMENT — S.S Pt * 12 + ol + 21 +858H = 495 P @ n=0.015

hwe\ép\—r(»b = e4.\ (0'0253 + 49.5 (0-0‘53 e O.0Z20¢&

4.\ * 49.5

DUE 10 AUE FACT TUAT ™MOST oF THE BORE &ROUND

LENGTH & ©oF VERY SHALLOW DEPTH ,

IT HAS BeeEN

IGNORED . A MORE OMSISTENT ' \aLuUE  WAS USED .

USE  0.019

SLOPE [422.23 =~ 42| 28 - c.ooas
S 5973 - B3

/%4

( sloPE DETERMINED FROM  § SURVEy DATA  UPSTREAM )
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' PROJECT. ENGINEERI&G
CONSULTANTS, LTD. - -
3130 N. 35th AVENUE, SUITE 1
 PHOENIX, ARIZONA 85017

sTERAL - sht: cg-|
i : Job# D304 |
. : S v By: __ K. SSdoRT
e ChZH BASING DEIGIN Date: 7 -70-94
‘ . Chkd: v’
Date: |0-\o-94

Catch Basin Methodology:

Catch basin locations and sizes were designed to convey the 100-
year storm runoff in the right-of-way cross section to the storm
drain as quickly and completely as possible in a flow-by condition.
The Clty of Phoenix storm drain design manual was used as the basis
for this design.

From the TR-20 output, design Q’s were determined and water surface
elevations were estimated using Mannings’ equation. Starting at
the upstream end of the storm drain reach at 18th Street and
Grovers Avenue, sump-condition catch basins were placed south of
- Grovers Avenue to collect runoff that is contained within the-
-right-of-way cross section and weirs over the south curb line.
Runoff that does not weir over but remains within the pavement
cross section is picked up by curb inlets along Grovers Avenue.
These catch basins were designed in a flow-by condition, passing
- flows in excess of their capacity to other catch basins downstream.
If the water surface elevations were determined to be above the
curb, a gutter depth of 0.5 feet was conservatively assumed. Catch
basins were placed until an acceptable flow-by remained which could
be collected in the City of Phoenix two-year system.

- Additional catch basins in sump conditions were placed north of
Grovers Avenue to capture concentrated flows from the north. The
Locations of these catch basins were determined -by  existing

~contours and flow paths. Capacities were designed for peak flow
values in order to collect the entire flow: value.




PROJECT ENGINEERING.
- CONSULTANTS, LTD.

3130 N. 35th AVENUE, SUITE 1
 PHOENIX, ARIZONA 85017

'. 2 : sht: B -2
' EASIN  LOCATIONS Job# 9304\
e By: k£, SUWoeT
B Date: _7-20-94
l~ i Chkd: Jv B
| 02402 Date: |o-lo-3 4
| o+ 90
l CO+40 M— - co-8
M| O +406 :
i s9+10 Fo—a® LEGEND
58+94 B
CAteH BoSIN
I s8+8z B | 3+ 35 0 (cv=e INLET D
/ g SATC R  BASIN
| (SUMP CONDHrIoN )
I L sa-+10 - - SITY OF _PHOENIX
(z-N2 <torM pRAND)
] 51+ 40 o
49+74 = . -} 49480 (c—:w;-r) » SR
\ N : .
1 0 th St O\ - -—-—-
i y
.
S|
i &>
R
l @
1 3740 o o
4 £h St. | ., NOPTH 7
' g 25 +30 “/—‘v_ o stae
.V\‘ »ﬂ» : . o T Tt . -
1 1 g CATCH BASIN.
QCHEMA‘HC DIAGERAM
i Zth St. Oz9+30 —
-0 Zs+ 40 '
l. 2 P
. iE e N |




PROJECT ENGINEERING CONSULTANTS, LTD. Sheett o2 -2
3130 N. 35th Avenue, Suite 1 By: KIS
Phoenix, Arizona 85017 Date: 10/10/94

Project: Campo Bello Drive Lateral Chkd: JvVB
summary of catch basins Date: 10/10/94

Job No. _ 93041

Infet Inlet Req'd |Provided| Reqd |Provided] Conn. Pipe Flow
Station | Position Type Depth | Depth |[Capacity|Capacityl Dia. |Capacity 7 By
62+02.00 Rt |N,3grates| 4.92 5 116 55.2 36" | 61.28 | 60.8
61+90.00 Rt [N, 3grates | 4.92 5 60.8 55.2 36" | 60.78 | 56
60+40.00 Lt N, 1grate | 3.06 4 * 9.2 15" | 16.64 0
60+18.00 | Rt | N 3 grates | 4.92 5 156 55.2 36" | 5541 | 100.8
60+06.00 Rt |N,3grates| 4.92 5 100.8 | 55.2 36" | 55.23 | 456
59+94.00 Rt [N, 3grates | 492 5 456 55.2 36" | 54.87 0
4 93 13 | 18" | 17.91 | 80
59+70.00 Lt M-2, L=17'| 6.17 8 80 13 27" [ 3177 | 67
'( 58+20.00 Lt Stubout - - 231 150.5 | 48" [ 150.5 | 80.5
58+82.00 Lt |N,3grates| 3.32 8 80.5 55.2 30" | 45.86 | 34.64
58+94.00 Lt [N, 3grates| 332 | 8 3464 | 552 30" | 45.86 0
58+35.00 Rt | M-1,L=17"| 3.48 4 67 8.3 15" | 13.22 | 58.7
; 58+35.00 Lt M-1,L=17'| 569 8 58.7 8.3 21" [ 2397 [ 504
| 54+10.00 Rt | M1,L=17"] 375 4 50.4 9.3 15" [ 14.74 | 411
| 54+10.00 Lt M-1,L=17"| 6.91 8 411 9.3 21" | 2579 | 318
| 51+40.00 Rt | M1,L=10] 28 4 31.8 5 15" | 1596 | 26.8
51+40.00 Lt M-1,L=10' | 4.68 8 26.8 5 15" | 17.40 | 21.8
49+74.00 Lt 10 grates | 6.81 8 125 130 48" 117636 ] 0O

* Catch basin is added to existing retention area, so there is no required capacity.

i
]
I
1
i
i
i
1 ettt
i
i
|
i
i
i
i
I
i

I % ' .,




PROJECT ENGINEERING CONSULTANTS, LTD.

Sheet: (C.228-4

3130 N. 35th Avenue, Suite 1 By: KJS
Phoenix, Arizona 85017 | Date: 10/13/94
Project: Campo Bello Drive Lateral Chkd: _ JVB
summary of catch basins Date: 10/13/94
Job No. 93041
Inlet Inlet Reqd | Provided| Req'd |Provided Conn. Pipe Flow
Station | Position Type Depth | Depth |Capacity{Capacity]l Dia. |Capacity| By
49+80.00 Rt M-1, L=10' ? ? 21.8 4.5 ? ? 17.3
49+80.00 Lt M-1, L=17" ? ? 17.3 6.3 ? ? 11
37+10.00 Rt ' M-2, L=17"| 4.67 8 38 12.1 15" 17.32 | 25.9
37+15.00 Lt M-2, L=17' | 4.67 5 25.9 12.1 15" 17.13 | 13.8
35+.25.00 | ‘Rt M-2, L=17"| 4.21 8 113.8 10.8 15" 17.67 | 103
35+30.00 Lt M-2, L=17"' | 4.21 8 103 10.8 15" 17.48 [ 922
32+50.00 Rt M-g L=17'| 5.44 8 92.2 14 15" 17.04 | 782
32+55.00 Lt M-2, L=17"' [ 5.44 8 78.2 14 15" 16.85 | 64.2
30+90.00 Rt M-2, L=17'| 4.45 8 64.2 11.5 15" 13.58 | 52.7
30+95.00 Lt M-2, L=17' | 4.45 8 52.7 11.5 15" 13.43 | 41.2
29+30.00 Rt M-1, L=17"| 3.25 8 41.2 8.9 18" 11.67 | 32.3
28+40.00 Rt M-2, L=17" | 3.73 4 32.3 15.5 24" 19.64 | 16.8
17+05.00 Rt M-2,L=17'| 3.08 4 16.8 6.6 15" 9.63 10.2
17+10.00 Lt M-2, L=17'| 3.08 7 10.2 6.6 15" 9.21 3.6

Catch Basins at Sta 49+80 is existing, therefore all data is not known or needed.




PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017
Project. Campo Bello Drive Lateral Rev: Sheet: é 5' 5
Connector Pipe Size Chkd: _ JVB By:_ KJS
Determination ' Date: 10/13/94 Date: _10/13/94

Top of Pipe
inlet | Station Q HGL Curb | Length Dia. | Velocity |Freeboard|Available] Head Extra |Calculated
Position (cfs) Elev. Elev. (ft.) (in.) Elev. Head Loss Head Q

Rt 17+10 6.6 11393.5211396.13| 23 15 538 | 139497 | 1.45 0.13 1.32 9.02

Lt 17+10 6.6  [1393.52]1396.13 14 15 538 1394.97 1.45 0.13 1.32 9.46

Rt 28+40 15.56 11399.45] 1401.54 20 24 4.93 140038 | 0.93 0.11 0.82 19.37

Lt 29+30 | .89 11399.93)1402.16 19 18 5.04 1401.00 | 1.07 0.12 0.95 11.51

Rt 30490 11.5 11400.65{1404.93{ 20 15 9.37 1 1403.77 | 3.12 0.41 271 13.15

Lt 30+90 11.5 [1400.65[1404.93| 17 15 9.37 | 1403.77 | 3.12 0.41 271 13.36

Rt 32450 14 1401.42 | 1407.45 19 15 11.41 | 1406.29 | 4.87 0.61 4.26 16.57

Rt 35+30 10.8  11402.7611408.87] 20 15 8.80 | 1407.71 4.95 0.36 4.59 17.10

Lt 35+30 10.8 |1402.76 | 1408.87 17 15 8.80 | 1407.71 4.95 0.36 4.59 17.38

Rt 37410 12,1 }11403.53}1409.55]| 19 15 9.86 | 140839 | 486 0.45 4.41 16.85

Lt 37+10 12.1 | 1403.53 | 1409.55 18 15 9.86 | 1408.39 | 4.86 0.45 4.41 16.94

15 | 000 | 116 | 116 | 000 | -1.16 | ERR

15 0.00 -1.16 -1.16 0.00 -1.16 ERR

15 0.00 -1.16 -1.16 0.00 -1.16 ERR

Notes:

|
I Lt 32+50 14 1401.42]11407.45| 17 15 11.41 | 1406.29 | 4.87 0.61 4.26 16.75




PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1

- Phoenix, Arizona 85017
Project: Campo Bello Drive Lateral : Rev: sheet: (B~ O
Catch Basins in Series ) Chkd: _ JvB By: __ KJS
-_Connector Pipe Design ' Date: _10/10/94 Date: _10/10/94
Q Top of Pipe Hyd. Head Extra Req'd
- Inlet Station in HGL Curb | Length | Dia. | Velocity | Freeboard |Available] Slope Loss Head | Calc. Depth
position {cfs) | Elev. Elev. (ft.) (in.) Elev. Head S (+) Q of C.B.
Rt 59+70 13 — 1422 44 42 18 736 | 142128 | 360 0.0130 1.81 1.79 | 19.66 392

Lt 59+70 13 [1417.68| 1422 40 10 27 654 | 141947 | 1.79 0.0060 1.06 0.74 | 37.76 6.17

Rt 58+35 83 - 1421.83 42 15 676 | 142067 | 3.76 0.0141 1.66 210 | 1355 3.48

Lt 58+35 83 1416911 1421.84 10 21 6.90 1419.01 2.10 0.0094 1.20 0.90 | 24.49 5.69

Rt 54+10 9.3 — 1419.66 42 15 7.58 14185 454 0.0177 208 246 | 14.87 3.75

Lt 54+10 93 11413.96] 1420.19 14 21 773 | 141642 | 246 0.0117 1.56 090 ! 26.06 6.91

Rt 51+40 5 - 1418.37 42 15 407 | 141721 | 507 0.0051 0.60 447 | 16.07 280

Lt 51+40 5 1412.14] 1418.49 14 15 8.15 | 141661 | 4.47 0.0204 1.83 264 | 1744 4.68

Notes:




PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Project. Campo Bello Drive Lateral Rev: Sheet: ( ;E— Z
Connector Pipe Sizing _ Chkd: __JVB By KJS
Catch Basins in Sump Date: 10/10/94 Date: _10/10/94
Top of Pipe
inlet | Station Q HGL Grate | Length | Dia. | Velocity {Freeboard|Available] Head Extra |Calculated
Number (cfs) Elev. Elev. (ft.) (in.) Elev. Head Loss Head Q
1* 62+02 55.2 |1418.33]1421.15 71 36 7.81 1421156 | 2.82 0.28 2.54 71.44
2* 61+90 55.2 [1418.30{1421.09 71 36 7.81 1421.09 | 2.79 0.28 2.51 71.01
3 60+40 9.2 |1417.8811423.80] 26 15 7.50 1423.30 5.42 0.26 . 5.16 17.59
4* 60+18 55.2 11418.10]1420.18 71 36 7.81 142018 | 2.08 0.28 1.80 60.12
5* 60+06 55.2 |1418.06[1420.13 71 36 7.81 1420.13 | 2.07 0.28 1.79 59.95
6* 59+94 55.2 11417.75]1420.07 70 36 7.81 | 142007 | 2.32 0.28 2.04 64.12
7 58+82 | 40.25 |1417.27]11420.00 8 30 8.20 141950 { 2.23 0.31 1.92 48.66
8 58+94 | 40.25 |1417.36]1420.00 \ 8 30 8.20 141950 | 2.14 0.31 1.83 47.51
9 49+74 125 [1410.65]1415.50 24 48 9.95 1415.00 | 4.35 0.46 3.89 174.73
Notes:

* 0.5' freeboard has been omitted due to constricting conditions caused from the 30" waterline




Qeot = 1.:86 *A*xR23xg1/2
— tht
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PROJECT ENGINEERING CONSULTANTS, LTD. Sheet: LB -8
3130 N. 35th Avenue, Suite 1 By: KJS
Phoenix, Arizona 85017 Date: 07/06/94
Project: Campo Bello Drive Lateral Chkd: JVB
: Date:  07/07/94
Job No. 93041
Inlet Number= | 7+10 * =4 L+,
‘Inlet Type = -7  L=\7T
CL
296, \; | g%g 92 !%9@ 1 Street Slope = ©0.00328
_L———/———— -— -
‘. Water Elev=__ {295 93
29503 | 39_5_6_%/ Aea= 8.2
L ple 20 WettedP=__ 40.0
Gutter Depth = . 20
LOOKING NORTH Qtot= 7.2 c£ o ®
Qa= 8.6 Lo
* actuz) Flow-by & = 6.8 obs
Qallta= .2 (feom SUmMmaRy oF C.B. <ht. )
__ ge
La= ST A\.0O
27
Mazs ——— = 0.90
. 41.0 9
QQa= ©.96 )
Q= ©.8 * 096 * 3.6 = 5.6 s




PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Project: Campo Bello Drive Lateral

Job No. 93041
oL Inlet Type =
1401,% ' o33 l401.54 Street Slope =
—L// -
*I Water Elev =
\_l401.04. | 12«21:__04:_/ Area =
20’ ol 20 Wetted P =
Gutter Depth =
LOOKING EAST Qt0t=
Qa=
Qalla= ©.377
27.%
La= =
a o.27 1%.9
27
ULa= 0.50
1%.9
QQa= .7\
Q= 0.9 ~ O.71\ ~ 727.%5 = s, 5 ogs
Q = 10486 *A*R2/3*sl/2
tot n
_ Qeot
Q, = 2

| Qa _g.7% (a+y)¥? *{1- 1-_.2_)5/:]

a+y

5/2

(E +1)5/2- 2,-L
y y L,

(a+15/2 85/2
2 )

Sheett LB -9
By: KJS

Date: 07/06/94
Chkd: JVB

Date: 07/07/94

Inlet Number= 28 +40 &t.

M-Z2,. L= 1T

O0.0067

401 .24

4.2

4\.0

0.5

54.6 s

27.% s




PROJECT ENGINEERING CONSULTANTS, LTD.

3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Project: Campo Bello Drive Lateral

Sheett B -\0
By: KJS

Date: 07/06/94
Chkd: JVB

Date: 07/07/94

Job No. . 93041
Inlet Number = 29+20 Et.
oL Inlet Type=_™M-1 =17
(2T <, | aore 1402.16  Street Slope=_0.0086&
. ‘ '__
— — Water Elev=__ 1402 .16
\ [4o(.70 | 1401 ol / Area = 5.0
zo'’ ol 20’ WettedP=__ 20.5
Gutter Depth = o.5
LOOKING EAST Qtot = N / A
Qa=__\7.9 cbs
Qalla= O©O. 377
=79 _
La 0.7 4%.4
20 '
Wa= —————= .
2= 0.4
QQa= .02
Q= 0.8 0.62 * |79 = g.9 _ L«
Quoe = 1-:35 «AxR2Ixgl/2
o - Lot
Q, = —2* 4
Q 5/
=2 =0.7*(a+y)3’2*[1— 1-—L- 7]
a+
? 5/2 (5/2 Y)
(_‘?.+1) -(£+1-_£‘_)
2 .\ y L
Q.

(1’_+1
y

G




PROJECT ENGINEERING CONSULTANTS, LTD. Sheet: C22 -1\
3130 N. 35th Avenue, Suite 1 By: KJS
Phoenix, Arizona 85017 Date: 07/06/94
Project: Campo Bello Drive Lateral ‘ Chkd: JVB

Date: 07/07/94

Job No. 93041
Inlet Number = 30+90 & Lt

Inlet Type=_ M-2 . L=17"'

CL
404 .9% | ot 1404.9% Street Slope=_0.0Z14
V I_-
-] Water Elev=_ 1404 .79
04,43 | 1404.4% Area = 0. &
. 20’ sl 2o’ : WettedP = 40 .7]

Gutter Depth=_ 0. 2%
LOOKING BAST Qlot=__ 2.6 obs #
Qa=_ 21.% bs
am‘m/ ﬂowlv\i A=z 64,7 i<

Qalla= ©.25 | (Feom  svmmsey o GB. c}-i\/
La.=—§%'2—%%—= 125.2

LLa= %‘I 0. 30

QQa= 0O.46

Q= 0.8 * 0.4 < 2.5 = ||.5 Sf<

_ 1.486 xA*R2/3x gl/2

Qtot = n
. _ Lot
Q. 2
Qs _ w2y [v_ (1Y \*
3o 0-7*(a4) *[1 (1 a+y) ’]
5/2
(3+1)5,2_ 2,
Q . y Yy L,).
Qd (a+1 5/2_ a 5/2
7 (3




PROJECT ENGINEERING CONSULTANTS, LTD. Sheet: £CB-/2
~=430 N. 35th Avenue, Suite 1 By: KJS
~noenix, Arizona 85017 Date: 07/19/94
Project: Campo Bello Drive Lateral Chkd: _ JVB
Date: 07/19/94
Catch Basin Desig
Station 32+50 Rt &Lt - Type "M"
Qa= 208 CFS Flow-by Cond
S= 0.0116 '[FT
n= 0.015
x-Slope = 0.0305 '/FT
St. Width= 40 FT
z= 32.79
z/In= 2185.79
y= 050 FT
Spread = 16.40 FT
Dry Pvmt. = 3.59545
L= 37 FT
a= 2 IN
aly= 033
Qalla= 0.37
La= 56.30
L/La= 0.66
Q/Qa= 0.84
Q=_14.03 (Clogging factor = 0.8)
Flow-by to next inlet = 6.77 CFS




PROJECT ENGINEERING CONSULTANTS, LTD. Sheet. <2-/3
3130 N. 35th Avenue, Suite 1 By: KJS
Phoenix, Arizona 85017 Date: 07/19/94
Project: Campo Bello Drive Lateral Chkd:  JVB
Date: 07/19/94
: Catch Basin Desig
Station 35+30 Rt &Lt Type "M"
Qa= 134 CFS ’ ‘ Flow-by Cond
S= 0.0038 'fFT
n= 0.015
x-Slope = 0.027 'fFT
St. Width= 40 FT
z= 37.04
z/n = 2469.14
y= 050 FT
Spread= 18.51 FT
Dry Pvmt. = 1.49384
L= 37 FT
a= 2 IN
aly= 0.33
Qa/lLta= 0.37
La= 36.33
L/La= 1.02
Q/Qa= 1.00
Q= 1077 (Clogging factor = 0.8)
Flow-by to next inlet = 263 CFS




PROJECT ENGINEERING CONSULTANTS, LTD. Sheet /2~ 14
3130 N. 35th Avenue, Suite 1 By: KJS
Phoenix, Arizona 85017 Date: 07/06/94

Project: Campo Bello Drive Lateral Chkd: JVB
: Date:  07/07/94

Job No. 93041

Inlet Number = 27+10° @41+
Inlet Type=_M-2 , L=1T"

CL
409,55 | 409,47 1409 .55 Street Slope = 0.904—0
V/ —
—J Water Elev=__ 409,55
N\ 409,08 | |409.05 Area = . @
0" lg 20" WettedP=___ 41.0
Gutter Depth = 0.5
LOOKING EAST Qtot = 2).2 ks
Qa= 15.77 <
5.7
La= : ,
4 T2 42.4
27
L/La= = .
47 4 0.8
QQa= 0O.%90
Q= 0.8~ 0.96 * /5.7 = 2.1 fs

Qtoc = 1’486 *A*RZIS*SIIZ

- Lot
2

Qs _p.74 (a+y)¥? *[1— (I—L)S/z]

a+y
5/2
(£+1)5/2- 2,4-L
_\y y T

ESiECh




PROJECT ENGINEERING CONSULTANTS, LTD. Sheet: _c2-i15
3130 N. 35th Avenue, Suite 1 By: KJS
Phoenix, Arizona 85017 Date: 07/18/94
Project: Campo Bello Drive Lateral Chkd: __JVB

Date: 07/18/94

Catch Basin Desig

Station 49+80 Rt Type "M"
Qa= 109 CFS ‘ - Flow-by Cond
S= 0.007 'IFT
n= 0.015
x-Slope = 0.025 'fFT
St. Width= 40 FT
z= 40.00
z/n = 2666.67
y= 040 FT

Spread= 16.03 FT
Dry Pvmt. = 3.97381

L= 13 FT

a= 2 IN
aly= 042
Qa/la= 0.29
La= 38.23
L/La= 0.34
Q/Qa= 0.52

Q= 454 (Clogging factor = 0.8)
Flow-by to next inlet = 6.36 CFS




PROJECT ENGINEERING CONSULTANTS, LTD. Sheet: c2-/6
3130 N. 35th Avenue, Suite 1 By: KJS

Phoenix, Arizona 85017 : : Date: 07/18/94

Project: Campo Bello Drive Lateral | Chkd: __ JVB

Date: 07/18/94

Catch Basin Desig

Station 49+80 It Type "M"
Qa= 109 CFS : . Flow-by Cond
S= 0.007 'fFT
n= 0.015
x-Slope = 0.025 '/FT
St. Width= 40 FT
z= 40.00
z/n = 2666.67
y= 040 FT

Spread= 16.03 FT
Dry Pvmt. = 3.97381

L= 20 FT
a= 2 IN
aly= 0.42
Qalla= 0.29
La= 3823
L/La= 0.52
Q/Qa= 0.72 _ _
Q= 6.26 (Clogging factor = 0.8)
Flow-by to next inlet = 464 CFS




PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Project: Campo Bello Drive Lateral

Job No. 93041
CL
8. ,
’4—%5 4 148,27 445
T L—— ]
L:_@n_u& | 1417.9% J
P P = M
LOOKING EAST
Qa/lla= ©. 20O
_ 1ol _
La 0. 20 = 5370
1%
bas ——— = .
5%.71 024
QQa= 0O.2%9
o0-3 | = 5.0

Q= * 0.29 x .

Sheet: S B- \7
By: KJS
Date:  07/06/94

Chkd: JVB
Date: 07/07/94

Inlet Number = 51+40 24 Ly
nlet Type= M-\, =10’

Street Slope = &. 00 &9
Water Elev=__ 418.25
Area = 0.0
WettedP=__ 40.8
Gutter Depth = 0.472
Qtot=__ %2.7 b
Qa= IZP S
4C$

3]

Qtot = 1.:86 *xA*RYIxgll2
_ Qtot
Q. )
La _g.7% (a+y)¥/? *[1—
: 5/2
(£+1)S,2- 2,-L
Lo .Y y L
Qa

Rtk



Q
o
]
&

|

_ 1.486 xA%R2/Ixg1/2

350

iR

n
- Lot
Q, -
La g.7x (a+y)3”*{1-
(_‘.’_+1)5/2— 2,45 e
o . \y y I,
.Qa

PROJECT ENGINEERING CONSULTANTS, LTD. Sheett <P - 185
3130 N. 35th Avenue, Suite 1 By: KJS
Phoenix, Arizona 85017 Date: 07/06/94
Project: Campo Bello Drive Lateral Chkd: JVB
Date: 07/07/94
Job No. 93041 .
Inist Number = 54+10% R4 Lt
oL Inlet Type=_M-|. L=17
1420.26 | az0.e [420.26 Street Slope = <. 00=8
1T -
— Water Elev=__ 1420. 20
\J419.7e | e P Area=  12.0
20’ e 20 WettedP=___41.0
Gutter Depth = 0.5
LOOKING EAST Qtot = 42 2 c;f:g
Qa= 2.6 cfs
Qalla= O. %7
Zl.o -
la= —>22— = 52.4
20
a= = 0.
55.4 - O %%
QQa= ©.54 )
Q= 0.8 = 0.54 » 21.6 = 9.2 &




PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Project: Campo Bello Drive Lateral

Sheet: L= ~(9
By: KJS

Date: 07/06/94
Chkd: JVB

Date:  07/07/94

Job No. __ 93041 \
Inlet Number = B8+25 ALt
= - - !
oL Inlet Type = M-}, L =17
147].84 W2l,79 1421.84 Street Slope = _ &, 0oz
i “1 '
/ P _
] Water Elev=_ 4721, 84
B INEANCT | 142!.24 Areaz  |l.O
zo' Sl Z20’ WettedP= 4l.o
. Gutter Depth = 0.5
LOOKINGEAST Qtot=_ 28.2 -+
Qa=_14.72 Py
Qalla=z ©.7277
_ 4.2 _
la= —%27 = %24
Ula= —£2 - = p.52
8.4
QQa= 0.7]%°
Q= 0; > ’ b4 ' - :
8 0 7% 1—1‘02 — 8‘5 6%
Qeot = 1.;1;86 *A*R/3xgt/2
- Lot
Q, = )
La 32 y[1-f1-_¥ ¥
ool 5]
(E+1)5/2_(3 1__9_)5/2
Qo _\ry Yy L
Q,

T BT
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PROJECT ENGINEERING CONSULTANTS, LTD. Sheet: £B-20

3130 N. 35th Avenue, Suite 1 By: KJS
Phoenix, Arizona 85017 Date:  07/06/94

Project: Campo Bello Drive Lateral Chkd: JVB
Date:  07/07/94

Job No. 93041 o
| Inlet Number = 54 +70- Bx %[ 4

Inlet Type= M-2., L=1T7"

CL

1421 .42

! | 422';‘2 422.472 - Street Slope = _©0.0045
— —
‘ — Water Elev= \422.472
L\ 421.92 ' laziaz /J Meaz 120

20 e zo Wetted P=__ 4[.0

Gutter Depth=_ 2.5

i
i
i
|
1
I. LOOKING EAST
Qtot= 25,7 Lo
' Qa=_1|7.C obs
I Qalla=z . 27
1 la=—22— = 470G
f fe 27
I W= 0o~ o8
I Q/Qa= .92
i Q= 0.8 » 0.92 « 17.¢ = /2.0 s
l Qiot = 1.486 xA*R2/3xgl/2
l 0 = Qeot
2 5 |
l 2. =°-7*(d+y)3/2*[1-(1-_;%)5”]
| ) 5/2
. » (_?_4_1)5/2_7 (341._%]
! 2.y y T

ST




l " @ | PROJECT ENGINEERING

CONSULTANTS, LTD.
3130 N. 35th AVENUE, SUITE 1
PHOENIX, ARIZONA 85017

- depths  were  Hto  submeege  dhe ceown

Coampo Pesis Deve [laTemne she:_ £2-21
TR - Jobk __9204]|
EXPLANATION OF DIFEERENT CATCH BASIM By: K. SHOBT
METHODOLOGIES Date: 7 — |- 954
chkd: _JV5

Date: lo-10-224

Tre City of Fhosrix | Stome Deaw Design Manval  was
ysed to'  defemrumg  hE  capacity of dateh  pASIbS .
These copacitizs sme dirgcth p.’-?@f?-ﬁ::z"-mwﬂf to the depth
ANd  prouNT  oF water ﬂowmg o the  sheeet .

The uAtion s‘vac\ﬁed in 4he destan  manyal  for compv{'l\n
e Stecet oapacty_ s adapted Teom e Hydeaulc  Engmeering
C\ZGUMZ No, 2. The Equmlta‘/\ Jied s - -

@ osc (z)c"y"

Y Yf\ N R i v -~
This s & mwodiflgd foemn of  dhe Marings '€CL\)A“'\0V\ W
which e | resighance  feormn e fher ot e curb s
aghaa’.e’d. : ‘

This  equation was  gsed  whin Thu deplhs  wees  below
e ROW/M o, ke Fz’oud, Howevewr, A gul\ RA\)’P@B
crf' '3 QOAd .

4he standird  Mavwwwmas *‘E«”Ul}%lbm wes  used Ho
cilaulatz dhe <hecet CAP:QQ:M.




= | PROJECT ENGINEERING.
- CONSULTANTS, LTD.

3130 N. 35th AVENUE, SUITE 1

PHOENIX, ARIZONA 85017

Cariro Beise  Deive [aremaL sne:  CB-22
. setee LE sobk __9204]
By: K. SHoeT

Date: 7-&-94

Chkd: VR

Date: |O-lo=-4
TOP ©f cURB
\ |
=
|
& '/) | ) Yo
[
| » ™ o
~ I ‘ﬂ

depth  of. depression , #

height  of cuzb‘-opzmhg inlet , 4 SN

lerigth o cueb opering , - L

watee deoth ot cueb treasured freom the noemal
ceoss  soeg , +b

TR | ] B

Al e Y

Inletls 0 Sump condihion
CTE Yo 2 14 h o, wleb operrtes 55 AN orthce
_ 0.5 _ _ 0.5
Q= oe7hl (29d,) = oe7 A[Za(d; h/?.)]
efective herd on the certer oF 4he omibace  Hheont ,

clese  prEA  opEring , Ht*

depth At fip of curb opening , ++

(o

dCD
A
di

Thlets vFlo;v—bq condihon

7

GOl [ G+ i

2 (B VP (%01 - Y Y
Bz (a/)’, + |)5/2 _ (a/ya)s/z

da
La

a

discharce 1n approsch gutter | cks

equneed length of cueb opening “‘to uf\%e'wéep%
| entice  Flow, 5
dischapge intercepted by catch bosin, <bs
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PROJECT ENGINEERING
CONSULTANTS, LTD.
3130 N. 35th AVENUE, SUITE 1
PHOENIX, ARIZONA 85017

’P,Ve laeral sht:__CB -2%

Job# 9304|

- a-rau Basin_ Capscity  Catcyt ATIONS  By: K. SuoRT

Date: __7- 7-94

Chkd: JV&

Date: __|&-l0-94

S 59+ 70

92 s z’ﬁma/mry fom  the desrgh How  +zom
Summaey of CELA  Pacins .

Tas  vaLue owa\uo\r«:u/ OVERTOPS THE <URRS ,
THEREFORE , & FULL &UTTER ©OeEPTA oF O.5 feget
/S MSSUMED [zonservative ) -

Ths  W.S.E. overTors THE cRowN OF HE
RoaD , -THEREFORE , MANNINGS EGN. S KED TO
DETERMINE  <STREeT FLOW 58S EXPLAINED oN Pa &B-2/.

B srpper * 1He, A RS = z5.2 5
#?

Ry, sreger ° Pmseeer 12 = 1.6 &
%/2 ' 5/
Qo) = 072167 +0.5 /- 2 N2 T
= 27 (7 Vil 5252 )= e
Lz = _Sa . = 47.6

% .. o.zeﬂ . )5/2 (o &7 4| - 0.75\)577‘

0197 " /)672 p./g 572
o.

1 B

0.92

R=s 0.8 % 0.92 x [7.6 = [3.0 &k wh cafeh bam
W 20/ 3/077“47 fector




'PROJECT ENGINEERING CONSULTANTS, LTD. Sheet. C2-24
3130 N. 35th Avenue, Suite 1 By: KJS
Phoenix, Arizona 85017 Date: 08/03/94

Project: Campo Bello Drive Lateral Chkd: __ JVB

grates in channel South of Grovers Ave. Date: _08/03/94
Catch Basin Design
Single Grate Capacity

Qa= CFS Sump Cond.

Depth = 2 FT
Grate width = 2 'TFT
Grate length= 3.33 FT
Clearopeningarea= 4.84 SQFT
Is curb against grate? - no
Perimeter= 10.66 FT
Flow into grate, Q= 36.78 CFS
Adjusted flow by 50% = 18.39 CFS

Grate operates as an orifice.



* PROJECT ENGINEERING CONSULTANTS, LTD. Sheet: c8-25

3130 N. 35th Avenue, Suite 1 ' By: KJS
Phoenix, Arizona 85017 Date: 07/20/94

Project: Campo Bello Drive Lateral | Chkd: __ JVB
Date: 07/20/94

Station 60+40 Catch Basin Design
Single Grate Capacity

Qa= CFS - Sump Cond.
Depth = 1 FT

Grate width = 2 'TFT
Grate length= 3.33 FT
Clear openingarea= 484 SQFT
Is curb against grate? no
Perimeter= 1066 FT

Flow into grate, Q= 18.39 CFS

Adjusted flow by 50% = 9.19 CFS

| l . Grate operates mostly as an orifice.




 PROJECT ENGINEERING CONSULTANTS, LTD. Sheet. c8-Z&
3130 N. 35th Avenue, Suite 1 By: KJS
Phoenix, Arizona 85017 . Date: 08/03/94
Project: Campo Bello Drive Lateral ' Chkd: __JVB
Date: 08/03/94
Station 58+82 & 58+94 Catch Basin Design
Single Grate Capacity
Qa= CFS Sump Cond.

Depth = 2 FT
Grate width = 2 'JFT
Grate length= 3.33 FT
Clear openingarea= 4.84 SQFT
Is curb against grate? no
Perimeter= 1066 FT
Flow into grate, Q = 36.78 CFS
Adjusted flow by 50% = 18.39 CFS

Grate operates as an orifice.

| I




PROJECT ENGINEERING CONSULTANTS, LTD. Sheet: £g-27
* 3130 N. 35th Avenue, Suite 1 By: KJS
Phoenix, Arizona 85017 Date: 07/20/94
Project: Campo Bello Drive Lateral Chkd: JVB
Date: 07/20/94
Station 49+74 Catch Basin Design
: Single Grate Capacity
Qa= CFS Sump Cond.

Depth= 15 FT
Grate width = 2 'IFT
Grate length= 3.33 FT
Clear openingarea= 484 SQFT
Is curb against grate? no
Perimeter= 1066 FT
Flow into grate, Q= 26.01 CFS
Adjusted flow by 50% = 13.00 CFS

Grate operates mostly as an orifice.
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") PROJECT ENGINEERING. I )
' CONSULTANTS, L1D. |
3130 N. 35th AVENUE SUITE 1 R
PHOENIX, ARIZONA 85017

/éMF’a 55&(40 DE/VE Lareral | ‘ sht: _ CB-28

Job#  FR04/

mwmw__&am_as_ BY: K. SHeT
Date: 7-2/-94

Chkd: VR
pate: |0-10-94

DT UL LocATIONS |, THE TEFTH oF \WHTER = ABONE A caTCH
oM IN . SUMP 1S AT LEAST I foot . Ticrerore , oMLY
Cugve B walL e ULEDd  FRroM e, CB-29 To pererMNE
TUE  cpbacitY oF &RATES . SINEE  THE  &RAPH PROVIDE
NEFORMATION onN TDISCLARGE PER SQUARE  FOOT oF ©EFFECTIVE
SLEhR  OPENING |, THE Flow INTO  THE AW BASING 1S
DiEECTLY PROPORTIIMAL TO THE CAPAC ITY oOF oNE &RETE .

Sra  zZ+02
depth ot witer over ceste (d)

2.0 {at
dep-k‘n o channel

wo@

feorn  coeve B dr‘fnazjz oeR = r::\; s'frechve
clesrz opEning 7@ _,ﬁ/s’g ,

s ADOT stardacd cezre  (Woee (B L2 les  an

'a;?ec{'!ve clear Jo"aeh\vxq z2eza of 4a.84 9. IV

= . | |
7,60 %?,a. » 484 <. £t = 20,78 cé/jg‘,jz n

é’/¥7 st Fhocn x aéwdz/ko{g' cofl e 507 e_r/ojjrl;»j

26,75 Js/zh < O.5 = /3.39 e[%/ég%e
| 9R2TE

‘i,r". vse czz/azciﬁ = /8.4 afs/qwﬁ




£8 -29

BUREAU OF PUBLIC ROADS
REV AUG. 1968

DISCHARGE PER FOOT OF EFFECTIVE PERIMETER

INLET IN SUMP

HYODRAULIC CAPACITY OF GRATE

i 5 1ot
o T Y
. [T o 7
— CURVE(B) |-
= : (B) ~f
l Curd W oo /
. . [ ]
< g /-~
o
Fveeem—— S
l . ::--—..-.: o« 4 B »-%——.
e e | WIDTH(8) t;l / A
—J O Sbedef i 4L
i —1 /
: ul
~=] " LEnaTHILY) l._. o - /
Ps284+L, = /
l A= AREA OF CLEAR OPCNING IN GRATE )
TO ALLOW FOR CLOGGING DIVIDE POR  —. 19 37" luSE CURVE (BYFOR™
A BY 2 BEFORE OBTAINING d. - ) 1 peeris OuE R GIATE
WITHOUT CURB Pe 2(B4L,) x 19 oo/l MOKRE THIAN.08 FT——
l b ooell L1l HnA; 1
3 W 3 4 5 6786910 s 20
©  [DISCHARGE PER SQUARE FOOT OF
l EFFECTIVE CLEAR OPENING -
i B, T T T e T T -
— |~ CuRvE(A) |~
o
4 08 fe o
- - qL‘ ' TYPE AREA {. P
l = os ot - " | 543 LY
w
7 // e
?9: ' / Gu:gtgl for .
« . P D 46 | 76
W 7 |
o
o
| 5
§, ol
I W
o
~ .
2 USE CURVE (A) FOR DCPTHS OVER
. x GRATE LESS THANOH FT .
w
a
. L mEREEnnnn | I
QI o1 o2 03 04 05 06 07080410 8 2 ‘3




"} PROJECT ENGINEERING:
CONSULTANTS, LTD.
3130 N. 35th AVENUE, SUITE 1
PHOENIX, ARIZONA 85017

Campo Beus Dewe (atepal sne:_ EB-20
R Job# ___ 9304
o™ o CoaTen Shein By: K. Suoe1

17T WAY (Tavesy AN Date: _S5-— leg— 94
’ chkd: _J Vi
LT6. 49474 Date: 57_27—-?‘/

TN FLow = |25 <% From P& DR-|

Use Wor LB |2 gosres with 1.8 HeAD

—w  [320 cFS /gmw

[ crs /z}en‘g ' ‘

cp B8+82 § B+H

Desian Fuony 22 ers o™ Pa DR-|

} g . - ’ Al R
=05 e pesian  Flow moi 0 4 =D o T wey

W@Ggqgé' 2%\_"30'5 = 8B0.5 <FS must be - COM{V\C}
Harw blocle TSI

Use LW oo LB 1.2 ﬂeAJrg( R A 2’ HEAD.
—= 8.4 c:Ps/ﬁcap»"re

_BOSces . 4.4 qoeTes Us€ & eﬁ%g_ ,
(8.4 &5 /qoate ) S




PROJECT ENGINEERING CONSULTANTS, LTD. Sheet: L2z -~ 2|
3130 N. 35th Avenue, Suite 1 By: KJS
Phoenix, Arizona 85017 . Date: 10/10/94
Project: Campo Bello Drive Lateral Chkd: JVB

16th and Grovers Channel ' Date: 10/10/94
Job No. 93041 Capacity of a Trapezoidal Channel
Diagram:

Q-design = 125 cfs

S = 001 '
0.04
Jl 2: 4
z D= 16 it
—&— b= 35 ft
-

A = 6150 ftr2

Design Equations:

A = bD + z(D"2)
P = b+2D(1 +2*2)"0.5

Rh = AP
V = 1.486/n(Rh)*0.667(S)"0.5 Q-cap > Q-design and acceptable velocity
Q = VA : for channel to be OK, ‘

Notes:

TRAP1 - 3/11/04
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" Figure 4.42
Culvert Design Form .
Project: _( ;AMEO E_E(J,Q &[)@ Lmt\.(, Station: CULVERT DESIGN FORM
: Sheet of Designer/Date: __ K£JS | _5-4-94
g § \ _ Reviewer/Date: / o
g & SUT @R EOGE oF SIOEWALK s
gf : Hydrological Data ' Soasmy. Eovation: [394.4% 4 %
> § 8 O Method: TR 20O b /393,93 1t :
& i 5 O Dralnage Area: 0 Stream Slope: 7 - e
%? § [0 Channel Shape: ' HW, | Bl _ 8
s » [ Routing: [ Other: : MZ_
% Design Flows/Tallwater By /399,08 n-l
2 R.l., years Flow, cfs ™ - :
. /0D 2352-¢4 = 5.94 '
| 289
% ' . Flow Headwater Calculations _
G Por Inlet Control Outiet Control 25| o
|| CvefDeesbin T { et [wgo | v [ Fon [ €Ly | TW [ ¢ [dorDf b | ke | W [EL | B85 E3
: Material - Shape - Size - Entrance Qcis|{ (1) | (2 | @ |6 2 | (8 m| @ | S2E| 82| comments
:§ B854’ conceere Box_30-15" 12891289 |1.46|5.84] O V4979 5% (3.43]|3.72|5.94| 0.4 | 2.21159)551393.92]9.03
§
&
v I&M!EQLEQQEM& (4) ELhi = HWj + ELj (invert of inlet control section) H= [1 2 1.33] V2
. (1) Use QINB for box culverts. (5) TW based on downstream control or flow depth in @ the + (ggn bR 29
(2) HW/D = HW./D or HWyD from design charts channel. o (8 Elho=Elo + H+ ho
(3) FALL = HWi— (ELhd — ELst); Fallis zero (6) ho = TWor(dc+D)2 (whichever is greater). (&) Elo = Elo ho
for culverts on grade. ' ‘
Subscript Definitions: : Comments / Discussion; 2 Culvert Barrel Selected:
imate L inlel control N5 _ ((%8s) \ > . _8'x4’
iy o N g2 (F)%= () s 342 St
2 hd. Dm’madwater 0. Qutlet . Shape: __BoXx 1\
gn E\f W B controlemm ol suculven t:ct» 4 Fxd & 289 Matefal: corceere n 0.013 <
he. Hmﬂmm TW. Taiwater Z i ?: - 75 + 5 =/ ggv Voa :‘ 22 F9.03- Entrance: 2Q175°w1~&wm¢u\ze S




i

CURRENT DATE: 05-03-1994 FILE DATE: 03-09-1994
CURRENT TIME: 10:38331 FILE NAME: BASINS

DopRDDDRIDPEDDEDDRRDDDDDDDDDDDDDDDDDEDRRDRDDDDDRIDEDDEIDEDDEDDIDEDDRDDDDDEDEDD
opDDDDDRDDERDDDDDDDDDEDDD  FHWA CULVERT ANALYSIS  DDDDDDDBDDDRDDDDDDODDDDDDD
DpDDRDIBDRRRDIDRDDRDDDDDDD HY-8, VERSION 4.1 DDppBRRDRDBDDTDDRDDRDDDIDD
ZDDDRRDDDRDRODTRDDDDEDDDDDRDDDRDBDDIDRDDDDDEDDDIDDDDDRDDDDDDDIDDIDDIDDRDODID?

3cC3 SITE DATA 3 CULVERT SHAPE, MATERIAL, INLET k!
3 U CopbDRORORROODDRDRDDDDIDDDDEDEDEDDDBEDIDDDDEDRADDDDBODDDIDDDOBDIDRRIDDLDINS
3L 3 IMET OQUILET CULVERT 3 BARRELS 3
3V 3 ELEV.  ELEV. LENGTH 3 SHAPE SFAN  RISE MANNING  INLET 3
1 3 (N {(FT) {FT) 3 WATERIAL (FTy  FTy n TYPE 3
31 31388.08 1383.40 104,11 3 | RCB 8.00 4,00 .012  CONVENTIONALI
32 ' 3 k
33 3 3
343 3 3
353 3 3
31613 3 3

ADODADDDDDDDDDDDDDDDDEDDDDDDDDDARIDDDRDDDDDIRDDDDEDRBIDDDDDDDDDDDDDDBDIREDDDDDY

=

DODEDDDRODPRDTRIDEIDRDDDRDDDRDDDDDDDBDREDDRDEDITDDDIDIIDRDDIDIDDDEDDRIDDDIDDTIDDD

FILE: BASING CULVERT HEADWATER ELEVATION (FT) DATE: 03-09-1994

DISCHARGE 1 2 3 4 3 &  ROADWRY
0 1369.24 84,00 0.00 0.00 0,00 0,00 1394.00
36 1389.26 0,00 0,00 0,00 0,00 0,00 139,22
60 1389.85 0.00 0,00 0,00 0.00 0,00 1394.34
90 1390.43 0.00 0.00 0,00 .00 0.00 1394.45

120 1390.93 0.00 0.00 .00 0,00 0,00 1394.54
150 1391.43 0.00 0,00 0,00 0.00 0,00 1394.62
180 1391.89 .00 0.00 .00 0,00 0,00 139471
210 1392.38 0.00 0,00 0,00 0.00 0,00 1394.78
240 1392.89 0.00 0.00 0.00 0.00 0.00  1374.83
700 1393.43 0.00 0,00 0,00 0.00 .00 1294.92
293 139391 0,00 0,00 0,00 0,00 0,00 1394.98
32139528 0.00 0,00 0.00 0.00 0,00 0.00

The above Q and HW are for a point above the roadway.
boDpRDDRREDIRDDDRRRDRDDDDDDRDEDEDRDDDEDDDRDDDRDIDRRTBDDDDUDRDDDRDRILDDDELDDDED

AVEWA




Z

DODEBDODBDEEDDDERDDDDDDDRDDRDDDDRDEDDIDDREDRDDEDDDDDDDDDDEDDDDDRDDDDDDODDIDDIDDD

PERFORMANCE CURVE FOR CULVERT # 1 -1 ( 8 BY 4 ) RCB

DBRRDIDDDDDEDRDDDDDDODDDDDRDDDDDDDRERDDDDDDDEDDDRDDDBDDDDDDDDRDDDDDEDDDEDIDD

BIS-

HEAD- IMLET  OQUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  QUTLET TAILWATER

FLOW
{cts)
BopopDn
0
0
&
9
120
150
180
210
240
270

293

ELEY. DEFTH DEPTH. TYPE DEPTH DEPTH VEL. DEFTH  VEL. DEFTH
() (%) (£t} <F&> (1) ($8)  (fps) (48} (dps) (4D)
DEDDDDRDRRIDDDDDDDRDDEODRDIDDDDRRDDIDDDDDRDDEDODDDBDDDPREEDDDDRDDDDPIDD
1389.24 0,00 1,16 O-NF 000 0,00 000 0,00 0,00 5.84
1389.26 1,12 1,18 1-51f 028 0.76 094 400 0.00 D.BA
1389.83 1.77 1,77 1-814 0.48 1.21  1.88 4.00 0.00 5.84

1390.43 2,35 2,35 (-8 .62 1,38 2.81 4.00 0.00 35.84
1390.95 2,87 2.87 {-8it 0,76 1.92 75 4.0 .00 G.84
1391.43  3.35 3.35 1-81f 0.88 2,20 469 400 000 3.84
1391.89 .81 3B 1-81F 099 251 5.63 400 0,00 3.84
1392,38 4,30 4,30 1-81f¢ L0978 6,36 400 0,00 .54

1392.89  4.81 481 1-S4f .20 7,30 4,00 0,00 5.984
1393.45 5.37 537 1-5814 .29 .9 8.4 400 0.00 5.84
1392.91  5.B3 5.83 1-544 1.37 .47 .16 400 0.00 5.B4

Lnd
«
Lasd)
9
4

DODDDDDDDDODDDDDDDDDDDDDDDDDDDEDDDDDDDIDDDDRDDDIDDIDDDDDDDDDDDDDDEDDDDDIDDIDDIDD

bpopRE.

*EEER

EREER

El. inlet face invert 1IB8.0B % El. outlet invert 1383.40 1
El, inlet throat invert 0,00 4t El. inlet crest .00 ¢
DppRORDPDDEDDDDLDDRDDDDEDIDDRRIRDDDDLDIDDIDRRIDDDDEDRIDDEDIDDRRDLDRIDODEDD

SITE DATA *#%%% CULVERT INVERT ##asssakiasiss

INLET STATION (FT} ‘ 2375.00
INLET ELEVATION (FT) 1368.08
QUTLET STATION FT) Z271.90
OUTLET ELEVATION (FD) 1383, 40
NUMBER OF BARRELS 1
SLOPE (V-FT/H-FT) 0, 0450
CULVERT LENETH ALONG SLOPE (FT) 10411

CULVERT DATA SUMMARY s3%%%%%RREEEEEFERRREARRE

BARREL SHAFE BOX
BARREL SPAN 8.00 FT
BARREL RISE 4,00 FT

BARREL MATERIAL CONCRETE

BARREL MANNING'S N 0.012

INLET TYPE CONVENT IONAL

IMLET EDGE AND WALL SGUARE EDBE (30-73 DEG. FLARE)
INLET DEPRESSION HONE

PRDDDDODDBOLEEDDPDDRDEDDDDDDDDDRDDDODIEDDDDREODDDDDDDDDDDDEDDDEDEDDDBDEDDEDDIDDD

cV-3%



DODDDDDDDDBDDDDDDDDEDDDDDDDDDIDDDDIDIDDDDDDDDIDDDDDIDDDDIDIDDDDLDDRDDIEDDDDDIDD

'ppBDBDDDDEDDDDDDDDDDDDDD TAILWATER DpDDODBDDDDDDDDBDDDDODDDDD
oDDDDDDDDDDDERIDDDDDDODDDDDDEDDDDDDDDDDDRDDODDDDDDDDDDDDRDRDDDDDIDRIRIDDDDDIDDGD
DDODIDDDDDIDDADDDODDDDDDDDDDDDDDEDDDDDDIDAGDDDDIDDDDDDDDDDDDDDDDDDDDDDREDDIRDDY

CONSTANT WATER SURFACE ELEVATION
1389.24

DODDDDDDDDLDRDDDDDDDIDDIDDDDDDDRDDDDDDEDDDIIRIDDDRIDDDDDDDIDDDDDDDDDDDDDODDDIDD
DDDDODDDDRODDIDDODDDDDDIDD ROADWAY OVERTOFFING DATA  DDDDDDDDDDODDDDDDRODDDDDDD
0DODDDDODDDODDRDDIDDDDDDDDDDDDDYEDDDDEDRDDDDDDDDDIDDODDDDDDDDDIDDDDDRIIDEDDDDD

ROADWAY SURFACE PAVED
EMBANKMENT TOF WIDTH (FT) 80.00
CREST LENGTH (FT) 100,00
OVERTOFFING CREST ELEVATION (FT) 1394.00

DDDORDDDDRDREDDDIDDDDDDDDDDDDRLDDDDDEDDEDDDDDDRDDRDDIDDDDDDIBRRDDDDDDDDRDDDIDD

cVv-4




PROJECT ENGINEERING: -
CONSULTANTS, LTD.
3130 N. 35th AVENUE, SUITE 1
PHOENIX, ARIZONA 85017

Hd

| ’T‘* o f

2.9'
S= Rco’ = d.0032& '/,ff

Q=285 cf < 993 ofs o
(7220 £un)

f

Fased on PEC Survey : o

Campe Belle orive Llaters/ sne: Me-i
: Jobk _ 4 204/
BY: _JVA2
Date: _5- 2o -94
Chkd: S .
Date: 5;z5f4{
Copacity of Exist. Lanodscaped Channel
South of Canodle Creek (/w7 Z
| L N
; DESIGH

FA.BE
BH{FT:= 2,74

: \ | He 88759
12! 4a' I SCFTAFTH= 4.8876
{ B

M= 0.235 = D6 Greund cover uy aceenst coblbles
Trees /O/tn*(d &opprew 25’ oc. ta. $.de.
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PROJECT ENGINEERING
CONSULTANTS, LTD.
3130 N. 35th AVENUE, SUITE 1
PHOENIX, ARIZONA 85017

Cavpo Beun Peae  Lemeesc | she: - MC-2
CreesTon 2 16T Sr. Job# 93041
e ' By: k. <soeT
Date: __ 2-24-94
Chkd: JIVH
* Date: ©-7244

2\

P D
20 : »///
//
@ : /
| | |
8 . 1I I
24 e 28’ 40’
.
~ ~ m @ E
2 8 SR 3 9
S ® S 2 N
cl: 32 H’S/Z
HW.E. = 20.054
H= 20.0954-18.7171717° .84 ' |
B= 22383412 +3+28+40 7 105.39 B ATH 991824 * 5302
q- 2« (Lo2d)* = 776
Q- cL-B, = B11.5 s a: 45 s

awe. T 9.84%

H= 19.845-(877 = .05
= 12.02 +12+3+2% = 55.02

= ?w(l.o-;'sf/2 = 2,24

Q- éL"B’ 124.0 ces

' Rroap ~Cresten WEIR




| PROJECT ENGINEERING. ;- -
CONSULTANTS, LTD.

3130 N. 35th  AVENUE, SUITE 1
PHOENIX, ARIZONA 85017

M -4

£ pm ve Lateval Sht :
s Job# 304!
Duf‘ﬁér///% 1“6;‘ CMP Lonneetor FPlpes By: _HNB
Date: 9-15-9Y4Y
chkd: _ KJS
238 STEEL DRAINAGE AND HIGHWAY CONSTRUCTION PRODUCTS Date: q —~l S Q4—
Flgu
; CHART FOR ESTIMATING AVERAGE LIFE OF PLAIN GALVANIZED CULVERTS
100
- i %H oft Entw'/:ronment Normally
‘ P i reater than 7.
2 Thickness,in. | 0.052 | 0.064 | 0.079 | 0.109| 0.138) 0168 |  S728 T TR (o5 a4
® Gage B!l ! uw]iz) 0] s R= Minlmum Resistivity
[ ]
_(,‘?_mF Factor” 10 13 ] 16| 22] 28] 34
2 © *Multiply Years by Factor for the Various Metal thickness

‘pH of Environment Normally Less than 7.3
L Years = 27.58 [Log ,qR-L0g 14 (2160-2490 Log o pH) |

3

[]
[-

" Average Life—Years 0.052 in. Thick Galvaniz

o

S I ¥
1,000

Mlnlmum Resistivity (R) ohm em

- Fer @207%!/4/7/&/ ;?e,m»-f cdaFeo 8- 21- Q4
Spétdie ana ASSoc/ar‘es * 9402842¢A :

Fh= B.o.

ﬂ' = ’2805— 42/3 ohm.crm (M,,@,«ﬂ D¢7r¢.e Z Zorr'asu/e,nes‘:)
Apprs Average Life (//5 ga. )= g years | )
o | S

L EmMP > 0052




PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1

Phoenix, Arizona 85017 ;
Project :  Campo Bello Drive Lateral Rev: Sheet: ML - 5
ASTM C 76 - Wall B Chikd : LMM By: KJS
Date : 11/23/94 Date : 11/23/94
STATION] D Be H HiBc | Rsd P RsdP | Cc | Bcr2 W We | Wi Bf |Wctwi] BFD | F.S. |D0.01 | D0.01
TO Pipe I. D.|Pipe O. D.| Height of Projection From Soil Unit Wit. Bedding Round {Remarks
STATION (ft) (ft) Cover, (ft)] (ft/ft) |Assumed| Ratio | Graph | (ft*2) (lbs/tr3) | (Ibs/t) | (lbs/ft) | Factor | (Ibsift) {ft) (lbsHt/ft)l Up
16+40
16+52 9 10.67 7.3 0.68 0.7 1 0.7 0.78 [113.849 140 12474.91 285.6 1.90 [12770.5] 17.10 1.0 746.8 750
17+25 9 10.67 7.2 0.67 0.7 1 0.7 0.77 {113.849 140 12280.8] 301.5 1.90 [12582.3| 17.10 1.0 735.8 750
20+00 9 10.67 7.8 0.73 0.7 1 0.7 0.54 |113.849 140 8545.76| 268.9 1.80 |8814.64] 17.10 1.0 515.5 750
22+35 9 10.67 8.5 0.80 0.7 1 0.7 0.66 |113.849 140 10557.1] 2371 1.90 {10794.2] 17.10 1.0 631.2 750
23+29 9 10.67 8.5 0.80 0.7 1 0.7 0.66 [113.849 140 10557.1] 237.1 1.90 110794.2] 17.10 1.0 631.2 750
25+00 9 10.67 8.6 0.81 0.7 1 0.7 0.68 {113.849 140 10844.4| 233.1 1.90 |11077.5| 17.10 1.0 647.8 750
27+00 9 10.67 8.3 0.78 0.7 1 0.7 0.63 |113.849 140 9982.44! 245.6 1.90 10228 | 17.10 1.0 598.1 750
29+00 9 10.67 7.9 0.74 0.7 1 0.7 0.55 1113.849 140 8833.09| 264.0 1.80 |{9097.06| 17.10 1.0 532.0 750
30+80 9 10.67 9 0.84 0.7 1 0.7 0.75 [113.849 140 11993.8| 217.8 1.90 |12211.6] 17.10 1.0 714.1 750
31470 9 10.67 9.9 0.93 0.7 1 0.7 0.91 [113.849 140 14579.8] 188.4 1.90 [14768.3| 17.10 1.0 863.6 1000
33+00 9 10.67 10.6 0.99 0.7 0.5 0.35 1.16 [113.849 140 18461.2| 169.5 1.90 118630.7{ 17.10 1.0 1089.5 | 1250
34+20 ) 10.67 10.2 0.96 0.7 0.5 0.35 1.09 [113.849 140 17437.1| 180.0 1.90 |17617.1] 17.10 1.0 1030.2 | 1250
35+70 9 10.67 9.3 0.87 0.7 1 0.7 0.81 [113.849 140 12855.8] 207.3 1.90 [13063.1] 17.10 1.0 763.9 1000
38+00 9 10.67 7.8 0.73 0.7 1 0.7 0.54 1113.849 140 8545.76| 268.9 1.90 |8814.64| 17.10 1.0 516.5 750
40+00 9 10.67 7.8 0.73 0.7 1 0.7 0.54 1113.849 140 8545.76| 268.9 1.90 [8814.64} 17.10 1.0 515.5 750
41+80 9 10.67 7.8 0.73 0.7 1 0.7 0.54 [113.849 140 8545.76| 268.9 1.90 [8814.64{ 17.10 1.0 516.5 750
43+00 9 10.67 8.1 0.76 0.7 1 - 0.7 0.59 ]113.849 140 9407.77| 254.5 1.90 |9662.3| 17.10 1.0 565.0 750
45+00 2] 10.67 7.8 0.73 0.7 1 0.7 0.54 |113.849 140 8545.76| 268.9 1.90 }8814.64{ 17.10 1.0 515.5 750
47+00 9 10.67 7.2 0.67 0.7 1 0.7 0.77 (113.849 140 12280.8{ 301.5 1.80 [12582.3{ 17.10 1.0 735.8 750
48+45 9 10.67 7.3 0.68 0.7 1 0.7 0.78 |113.849 140 12474.9| 295.6 1.90 [12770.5! 17.10 1.0 746.8 750
48+57 8 9.5 7.3 0.77 0.7 1 0.7 0.89 90.25 140 11297 | 295.6 1.90 [11592.6] 15.20 1.0 762.7 1000
50+29 8 9.5 7.4 0.78 0.7 1 0.7 0.91 90.25 140 11476.1} 290.0 1.90 {11766.1] 15.20 1.0 774.1 1000
52+00 8 9.5 7.2 0.76 0.7 1 0.7 0.88 80.26 140 11118.6] 301.5 1.90 [11420.1] 15.20 1.0 751.3 1000
53+60 8 9.5 7.4 0.78 0.7 1 0.7 0.91 90.25 140 11476.11 290.0 1.90 [11766.1] 15.20 1.0 774.1 1000
56+00 8 9.5 7.3 0.77 0.7 1 0.7 0.89 90.25 140 11297 | 295.6 1.90 [11592.6{ 15.20 1.0 762.7 1000
58+00 8 9.5 7.4 0.78 0.7 1 0.7 0.91 90.25 140 11476.11 290.0 1.90 [11766.1] 15.20 1.0 774.1 1000
59+02 8 9.5 8.8 0.93 0.7 1 0.7 0.91 90.25 140 11520.8| 2256.2 1.90 11746 { 15.20 1.0 772.8 1000
59+14 7 8.33 8.9 1.07 0.7 1 0.7 1.19 }69.3889 140 115613.2] 221.5 1.90 [11734.7] 13.30 1.0 8823 | 1000
60+50 7 8.33 9 1.08 0.7 1 0.7 1.21 [69.3889- 140 11737.6| 217.8 1.90 {11955.3 13.30 1.0 898.9 1000
62+08 7 8.33 9.7 1.16 0.7 1 0.7 1.37 169.3889 140 13307.8] 194.4 1.90 [13502.2| 13.30 1.0 101521 1250
Notes :
Design Data (Provided by the City of Phoenix) * Change in D-Load due to Bf transition
Ku = 0.1924 F.8.=1.0
For H<=10 P=1.0 He/Bc = 1.7
For H> 10, P=0.5 He/Bc = 1.4




PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1

Phoenix, Arizona 85017
Project : Campo Bello Drive Lateral Rev: sheet: ML~ &
Connector Pipe D-Loads : Chkd : LMM By: KJS
Date : 11/23/94 Date : 11/23/94
D Bc H HiBc | Rsd P Rsd®P | Cc | Bcr2 W Wc Wi Bf |Wc+Wi] BFD | F.S. |D0.01] D001

Pipe 1. D.|Pipe O. D.|Height of Projection From Soil Unit Wt. Bedding Round |Remarks
STATION (ft) (ft) Cover, (ft)| (ft/ft) {Assumed| Ratio Graph | (ft\2) (lbs/ftr3) | (lbs/ft) | (Ibs/ft) | Factor | (lbs/ft) (ft) (Ibs/ft/ft Up
17405.00f 1.25 1.625 20 12.31 0.7 0.5 0.35 | 20.55 {2.64063 140 7596.61] 59.3 2.15 |7655.88| 2.69 1.0 28434 3000
17+10.00| 1.25 1.625 18 11.08 0.7 0.5 -0.35 18.44 |2.64063 140 6816.83] 71.1 1.90 |6887.92] 2.38 1.0 2900.2 | 3000
28+40.00 2 25 19 7.60 0.7 0.5 0.35 1248 | 625 140 10920.6] 64.8 1.90 [10985.3] 3.80 1.0 2890.9 | 3000
29+30.00 1.5 1.917 19 9.91 0.7 0.5 0.35 16.44 |3.67489 140 8459.06| 64.8 1.90 [8523.83] 2.85 1.0 2890.8 | 3000
30+90.00| 1.25 1.625 24 14.77 0.7 0.5 035 | 24.77 12.64063 140 9156.18] 43.0 2.15 [9199.19| 2.69 1.0 134183 | 3500
30+95.00| 1.25 1.625 21 12.92 0.7 0.5 0.35 21.60 |2.64063 140 7986.51{ 54.4 2.15 |8040.93]{ 2.69 1.0 2086.8 | 3000
32+50.00| 1.25 1.625 26 16.00 0.7 0.5 0.35 26.88 |2.64063 140 9935.97| 37.3 2.15 19973.24| 2.69 1.0 3706.6 | 3750
32+55.00] 1.25 1.625 24 14.77 0.7 0.5 0.35 | 24.77 |2.64063 140 9156.18] '43.0 2.15 |9199.19| 2.69 1.0 3418.3 | 3500
35+25.00f 1.25 1.625 24 14.77 0.7 0.5 0.35 | 24.77 |2.64063 140 9156.18| 43.0 2.15 [9199.19f 2.69 1.0 3418.3| 3500
35+30.00| 1.25 1.625 22 13.54 0.7 0.5 0.35 22.66 |2.64063 140 8376.4 | 50.2 2.15 [8426.56| 2.69 1.0 3130.56 | 3250
37+10.00| 1.25 1.625 22 13.54 0.7 0.5 0.35 | 22.66 {2.64063 140 8376.4| 50.2 2.15 |8426.56{ 2.69 1.0 3130.5{ 3250
37+15.001 1.25 1.625 20 12.31 0.7 0.5 0.35 20.55 |2.64063 140 7596.61| 59.3 2.15 17655.88| 2.69 1.0 2843.4 | 3000
49+04.64 4 4.833 20 4.14 0.7 0.5 0.35 6.55 [23.3579 140 21412 | 59.3 1.90 [21471.3] 7.60 1.0 2825.2 1 3000
49+74.00 4 4.833 17 3.52 0.7 0.5 0.35 5.48 123.3579 140 17933.2| 78.4 1.90 [18011.6] 7.60 1.0 123699 | 2500 -|3000*
51+40.00;1 1.25 1.625 22 13.54 0.7 0.5 0.35 | 22.66 |2.64063 140 8376.4 | 50.2 2.15 |8426.56| 2.69 1.0 |3130.5( 3250
51+40.00| 1.25 1.625 12 7.38 0.7 0.5 0.35 12.11 [2.64063 140 4477.48| 139.4 1.90 [4616.83| 2.38 1.0 1943.9 | 2000
54+10.00] 1.75 2.208 20 9.06 0.7 0.5 0.35 14.98 |4.87526 140 10223.9] 59.3 216 110283.2( 3.77 1.0 | 27251 | 2750
54+10.00| 1.25 1.625 12 7.38 0.7 0.5 0.35 12.11 |2.64063 140 4477.48| 1394 1.90 [4616.83] 2.38 1.0 1943.9 1 2000
658+35.00{ 1.75 2.208 20 9.06 0.7 0.5 0.35 14.98 [4.87526 140 10223.9| 59.3 216 110283.2{ 3.77 1.0 [2725.1| 2750
58+35.00] 1.25 1.625 11 6.77 0.7 0.5 0.35 11.06 [2.64063 140 4087.59| 160.0 1.90 [4247.57] 2.38 1.0 1788.4 | 2000
58+82.00 25 3.083 18 5.84 0.7 0.5 0.35 9.46 [9.50489 140 12590.6] 71.1 1.90 |12661.6] 4.75 1.0 |2665.6] 2750
58+94.00¢f 2.5 3.083 18 5.84 0.7 0.5 0.35 9.46 {9.50489 140 12590.6{ 71.1 1.90 ([12661.6] 4.75 1.0 [26656( 2750
59+20.00 4 4.833 18 3.72 0.7 0.5 0.35 5.84 123.3579 140 19092.8] 71.1 1.90 [19163.9] 7.60 1.0 125216} 2750
59+70.00| 2.25 2.208 20 9.06 0.7 0.5 0.35 14.98 [4.87526 140 10223.9] 59.3 1.90 [10283.2| 4.28 1.0 2405.4 | 2500
59+70.00 1.5 1.917 7 3.65 0.7 1 0.7 7.99 |3.67489 140 4112.64{ 3137 1.90 (4426.29] 2.85 1.0 165311 1750
59+94.00 3 3.667 22 6.00 0.7 0.5 0.35 9.74 |[13.4469 140 18331.7] 50.2 216 118381.8| 6.48 1.0 |2835.4 ! 3000
60+06.00 3 3.667 22 6.00 0.7 0.5 0.35 9.74 113.4469 140 18331.7]{ 50.2 2.16 |18381.8] 6.48 1.0 128354} 3000
60+18.00 3 3.667 2 6.00 - 0.7 0.5 0.35 | 9.74 [13.4469 140 18331.7/ 50.2 2.16 /18381.8! 6.48 1.0 |28354] 3000
60+40.00] 1.25 1.625 22 13.54 0.7 0.5 0.35 | 22.66 [2.64063 140 8376.4 | 50.2 2.15 842656 2.69 1.0 131305 3250
61+90.00 3 3.667 22 6.00 0.7 0.5 0.35 9.74 |13.4469 140 18331.7] 50.2 2.16 |18381.8! 6.48 1.0 2835.4 | 3000
62+02.00 3 3.667 22 6.00 07 | 0.5 0.35 9.74 113.4469 140 18331.7] 50.2 2.16 |18381.8] 6.48 1.0 ]28354 ] 3000
Notes :

Design Data (Provided by the City of Phoenix) * Change in D-Load due to Bf transition

1 Ku = 0.1924 F.$.=1.0

For H<=10 P=10 He/Bc= 1.7

For H> 10, P=05 He/Bc = 1.4
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