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Index Sheet

Drainage Area Map

TR-20 Computer Run

Composite Curve Number Calculations

Att-Kin Coefficient Calculations

Time of Concentration Calculations

DIVERT Calculations

Hydraulic Properties Graph

Hydraulic Properties Spreadsheet

Head LO$s Calculations

Catch Basin Calculations

12th Street Culvert Design

Grovers Avenue Channel Design

M~scellaneous Calculations

Hand Calculation Check of Spreadsheets

Structural Calculations

Index of Calculation Sheets

ID-1

DR-1

TR-1 thru TR-8

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

CtlMPo 6E\..U:> O~IYfZ" t~~,-.

TC-1 thru TC-5

AK-1 thru AK-18

CN-1

DV-1 thru DV-9

HG-1 thru HG-3

HP-1 thru HP-3

CH-1 thru CH-9

HL-1 thru HL-8

CB-1 thru CB-31

CV-1 thru CV-4

MC-1 thru MC-6

CK-1 thru CK-4

ST-1 thru ST-5
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t···············80-80 LIST OF INPUT DATA FOR TR-20 HYDROLOGY··················

I JOB TR-20 SUMMARY NOPLOTS
TITLE 000 CAMPOBELLO DRIVE LATERAL DATE: 5-10-94
TITLE 000 JOB NUMBER: 93041 FILENAME: CAMP05.DAT

I 5 RAINFL 1 .0208
8 O. .004 .008 .0130 .018
8 .022 .026 .031 .035 .04
8 .044 .048 .053 .057 .062

I 8 .066 .071 .075 .080 .093
8 .107 .120 .140 .170 .500
8 .830 .860 .880 .893 .907

I
8 .920 .924 .928 .933 .937
8 .942 .947 .951 .956 .960
8 .964 .969 .973 .978 .982
8 .987 .991 .995 1.00 1.00

I 9 ENDTBL
2 XSECTN 001 1.0
8 29.75 o. O.
8 ·30.50 1. .7

I 8 30.75 9.4 4.2
8 31.00 39.2 11.
8 31.25 83. 18.8

I
8 31.50 148. 30.9
8 31.75 248. 49.6

. 9 ENDTBL
2 XSECTN 002 1.0

I " 29.75 o. O.
30.00 2.0 1.6

8 30.25 7.8 4.2

I
8 30.50 17.8 7.6
8 30.75 33.3 12.0
8 31.00 53.8 17.1
8 31.25 81.5 23.2

I
8 31.50 115.6 30.1
8 31.75 127.8 42.5
9 ENDTBL
6 RUNOFF 1 002 6 .084 91. .15

I 6 REACH 3 004 6 5 1400. .045 1.66
6 RUNOFF 1 004 7 .041 83. .35
6 ADDHYD 4 004 5 76

I
6 REACH 3 007 6 7 2100. .30 1.50
6 RUNOFF 1 003 3 .123 85. .54
6 REACH 3 007 3 5 2400. .30 1.50
6 ADDHYD 4 007 5 76

I 6 RUNOFF 1 007 5 .046 84. .48
6 ADDHYD 4 007 567
6 REACH 3 008 7 3 400. 7.84 1.25

I
I

****·················*80-80 LIST OF INPUT DATA (CONTINUED)···················*··

6 RUNOFF 1 001 6 .158 90. .39
REACH 3 005 6 5 1300. 7.06 1.25

I 6 RUNOFF 1 005 7 .088 84. .38
6 ADDHYD 4 005 5 76
6 DIVERT 6 001 612 1. 2.
6 REACH 3 008 1 5 1300. 5.97 1.25

I

T~-\



O*******************************END OF 80-80 LIST********************************

TR-2

84. .48

.82 1.47
84. .32

7.95 1.25

6.70 1.25
94. .28

9.17 1.25
89. .17

86. .37
.31 1.50
84. .42

.31 1.50
84. .69

.26 1.60
86. .41

.26 1.60
86~ .38

I
I
I
I
I
I
I
I
I
II
I

6 AODHYD 4 008
6 RUNOFF 1 008
6 ADDHYD 4 008
6 REACH 3 013

RUNOFF 1 013
o AODHYD 4 013
6 REACH 3 013
6 ADDHYD 4 013
6 REACH "3 014
6 RUNOFF 1 014
6 AODHYD 4 014
6 REACH 3 015
6 RUNOFF 1 015
6 ADDHYD 4 015
6 RUNOFF 1 006
6 REACH 3 009
6 RUNOFF 1 009
6 ADDHYD 4 009
6 REACH 3 010
6 RUNOFF 1 010
6 AODHYD 4 010
6 REACH 3 011
6 RUNOFF 1 011
6 ADDHYD 4 011
6 REACH 3 012
6 RUNOFF 1 012
6 ADDHYD 4 012

ENDATA
7 INCREM 6
7 COMPUT 7 002

ENDCMP 1
END JOB 2

356
7 .036

674
2 6 1600.

7 .045
675
4 6 1000.
567
7 5 650.

6 .060
567
7 5 650.

6 .024
5 63

5 .054
5 6 1850.

7 .061
6 75
5 7 1400.

6 .065
675
5 6 1800.

7 .065
675
5 6 1300.

7 .063
672

.08
012 4.04 24. 1 2 01 01

1000+-------·----------------+------------·-----------+--_·-··------7----------+

CROSS SECn ON 1 END AREA VS DISCHARGE

REFERENCE DISCHARGE END AREA
NO'S (CFS) (SQ.FT .) M

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

6. 4 39.20 11.00 1.43

5 83.00 18.80 1.41
+ + + 6 148.00 30.90 1.30

5. 7 248.00 49.60 1.22

I
I
I
I
I
I
I
I

TR20 XEQ"05-12-94 10:58
REV PC 09/83(.2)
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CAMPOBELLO DRIVE LATERAL
JOB NUMBER: 93041

DATE: 5-10-94
FILENAME: CAMP05.DAT

JOB 1 PASS
PAGE



1+-------------------2.---+------------------------+------------------------+
.1 1 10 100

LOG CROSS SECTION END AREA IN SQ. FT.
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10+ + 3.

4.

+ +

TI2.-3

LEGEND

+ = GRID REFERENCE
• = LOCATION OF PLOTTED VALUE
3 =REFERENCE NO. OF PLOTTED VALUE
X = MULTIPLE REFERENCE NUMBERS
B = BANKFULL RELATION SHOWN ON AXIS

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

CAMPOBELLO DRIVE LATERAL
JOB NUMBER: 93041

DATE: 5-10-94
FILENAME: CAMP05.DAT

JOB 1 PASS 1
PAGE 2

I
I
I
I
I
I
I

1000+------------------------------------+------------------------------------+

L
o
G

o
I
S

C

H

A
R

I
I

I
N

4.



I T12- 4

I
I

C
F

S

10+

3.

+ +

RECORD ID

RECORD ID

ANT. MOIST. COND= 2

LEGEND

.08 HOURS

FROM XSECTION 2

MAIN TIME INCREMENT =

TO XSECTION 12
RAIN DEPTH = 4.04 RAIN DURATION= 24.00 RAIN TABLE NO.= 1
STORM NO.= 1 MAIN TIME INCREMENT = .08 HOURS

2. + = GRID REFERENCE
• = LOCATION OF PLOTTED VALUE
3 = REFERENCE NO. OF PLOTTED VALUE
X = MULTIPLE REFERENCE NUMBERS
B = BANKFULL RELATION SHOWN ON AXIS

STARTING TIME = .00
ALTERNATE NO.= 1

1+---------------··-------------------+------------------------------------+
1 10 100

LOG CROSS SECTION END AREA IN SQ. FT.

*** WARNING REACH 8 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT ***

*** WARNING 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 ***

*** WARNING REACH 13 ATt-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT ***

*** WARNING REACH 13 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT ***

*** WARNING REACH 14 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT ****jo..

*** WARNING REACH 15 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT ***

EXECUTIVE CONTROL OPERATION COMPUT

EXECUTIVE CONTROL OPERATION INCREM
+

+

+

o

I
I
I

I

I

I

I

I

I

I
III *** WARNING REACH 12 ATT-KIN COEFF.(C) GREATER THAN 0.667, CONSIDER REDUCING MAIN TIME INCREMENT ***

I +

EXECUTIVE CONTROL OPERATION ENDCMP
COMPUTATIONS COMPLETED FOR PASS

RECORD ID

I
EXECUTIVE CONTROL OPERATION ENDJOB

1
1

f

RECORD ID

I IR20 XEQ 05-12-94 10:58
REV PC 09/83(.2)

CAMPOBELLO DRIVE LATERAL
JOB NUMBER: 93041

DATE: 5-10-94
FILENAME: CAMP05.DAT

JOB 1 SUMMARY
PAGE 3

I



I
Trz-5

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSrRUCTIO~S IN ry.E CR~E~ PERFORMED

I (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.)

I
.>cCTION/ STANDARD RAIN ANTEC MAIN PRECIPITATION PEAK DISCHARGE

STRUCTURE CONTROL DRAINAGE TABLE MOIST TIME -------.----------------- RUNOFF --------------------------------------
ID OPERATION AREA # COND INCREM BEGIN AMOUNT DURATION AMOUNT ELEVATION TIME RATE RATE

(SQ MI) (HR) (HR) (IN) (HR) (IN) (FT) (HR) (CFS) (CSM)

I ALTERNATE STORM
+

I XSECTION 2 RUNOFF .08 2 .08 .0 4.04 24.00 3.05 12.44 139.00 1654.8

XSECTION 4 REACH .08 2 .08 .0 4.04 24.00 3.03 12.70 129.76 1544.8

XSECTION 4 RUNOFF .04 2 .08 .0 4.04 24.00 2.31 12.49 53.40 1302.4

I
XSECTION 4 ADDHYD .13 2 .08 .0 4.04 24.00 2.79 12.55 175.94 1407.5

XSECTION 7 REACH .13 2 .08 .0 4.04 24.00 2.79 12.72 168.08 1344.6

XSECTION 3 RUNOFF .12 2 .08 .0 4.04 24.00 2.47 12.55 156.84 1275.2

I XSECTION 7 REACH .12 2 .08 .0 4.04 24.00 2.47 12.71 146.26 1189.1

XSECTION 7 ADDHYD .25 2 .08 .0 4.04 24.00 2.63 12.72 314.33 1267.5

XSECTION 7 RUNOFF .05 2 .08 .0 4.04 24.00 2.39 12.53 58.94 1281.2
XSECTION 7 ADDHYD .29 2 .08 .0 4.04 24.00 2.59 12.66 365.28 1242.5

I XSECTION 8 REACH .29 2 .08 .0 4.04 24.00 2.59 12.66 365.28 1242.5

XSECTION 1 RUNOFF .16 2 .08 .0 4.04 24.00 2.94 12.48 240.43 1521.7

I
XSECTION 5 REACH .16 2 .08 .0 4.04 24.00 2.94 12.48 240.43 1521.7

XSECTION 5 RUNOFF .09 2 .08 .0 4.04 24.00 2.39 12.50 116.44 1323.2

XSECTION 5 ADDHYD .25 2 .08 .0 4.04 24.00 2.74 12.49 356.73 1450.1

I vt::ECTION 1 DIVERT .25 2 .08 .0 4.04 24.00 1.27 31.71 12.49 231.00 939.0

':CTION 2 DIVERT .00 2 .08 .0 4.04 24.00 1.27 31.71 12.49 125.73 **********

XSECTION 8 REACH .25 2 .08 .0 4.04 24.00 1.27 12.49 231.00 939.0

XSECTION 8 ADDHYD .54 2 .08 .0 4.04 24.00 1.99 12.55 579.16 10n.5

I XSECTION 8 RUNOFF .04 2 .08 .0 4.04 24.00 2.39 12.53 46.12 1281.2

XSECTION 8 ADDHYD .58 1 2 .08 .0 4.04 24.00 2.02 12.55 625.23 1085.5

I
XSECTION 13 REACH .00 1 2 .08 .0 4.04 24.00 2.02 12.59 125.35 **********

XSECTION 13 RUNOFF .05 1- 2 .08 .0 4.04 24.00 2.39 12.48 60.82 1351.5

XSECTION 13 ADDHYD .05 1 2 .08 .0 4.04 24.00 10.42 12.50 185.11 4113.5

XSECTION 13 REACH .58 1 2 .08 .0 4.04 24.00 2.02 12.55 625.23 1085.5

I XSECTION 13 ADDHYD .62 2 .08 .0 4.04 24.00 2.62 12.54 810.16 1304.6

XSECTION 14 REACH .62 2 .08 .0 4.04 24.00 2.62 12.54 810.16 1304.6

I
XSECTION 14 RUNOFF .06 2 .08 .0 4.04 24.00 3.35 12.44 99.68 1661.4
XSECTION 14 ADDHYD .68 2 .08 .0 4.04 24.00 2.69 12.53 906.17 1330.6
XSECTION 15 REACH .68 2 .08 .0 4.04 24.00 2.69 12.53 906.17 1330.6

I
XSECTION 15 RUNOFF .02 2 .08 .0 4.04 24.00 2.86 12.44 38.02 1584.0

XSECTION 15 ADDHYD .71 2 .08 .0 4.04 24.00 2.69 12.52 935.47 1326.9

1

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

I
REV PC 09/83(.2) JOB NUMBER: 93041 FILENAME: CAMP05.DAT PAGE 4

I "uMMARY 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.)

I



I
T~-~

SECTION/ STANDARD RAIN ANTEC MAIN PRECIPITATION PEAK DISCHARGE
STRUCTURE CONTROL DRAINAGE TABLE MOIST TIME -----------~------~-_._-- RUNOFF

___________ • __ u ______ •• _____ ~ _____ ~ ____

I ID OPERATION AREA t# COND INCREM BEGIN AMOUNT DURATION AMOUNT ELEVATION TIME RATE RATE
(SQ MI) (HR) (HR) (IN) (HR) (IN) (FT) (HR) (CFS) (CSM)

I ALTERNATE STORM
+

XSECTION 6 RUNOFF .05 2 .08 .0 4.04 24.00 2.57 12.49 75.62 1400.3

I XSECTION 9 REACH .05 2 .08 .0 4.04 24.00 2.56 12.63 71.49 1324.0
XSECTION 9 RUNOFF .06 2 .08 .0 4.04 24.00 2.39 12.52 79.59 1304.8
XSECTION 9 ADDHYD .12 2 .08 .0 4.04 24.00 2.47 12.55 149.05 1296.1
XSECTION 10 REACH .12 2 .08 .0 4.04 24.00 2.47 12.67 144.93 1260.3

I XSECTION 10 RUNOFF .06 2 .08 .0 4.04 24.00 2.39 12.63 75.18 1156.7
XSECTION 10 ADDHYD .18 2 .08 .0 4.04 24.00 2.44 12.66 219.72 1220.7

I
XSECTION 11 REACH .18 2 .08 .0 4.04 24.00 2~43 12.78 215.56 1197.5
XSECTION 11 RUNOFF .06 2 .08 .0 4.04 24.00 2.57 12.50 89.50 1376.9
XSECTION 11 ADDHYD .25 2 .08 .0 4.04 24.00 2.47 12.63 283.25 1156.1

I·
XSECTION 12 REACH .25 2 .08 .0 4.04 24.00 2.46 12.73 281.18 1147.7

XSECTION 12 RUNOFF .06 2 .08 .0 4.04 24.00 2.57 12.49 87.65 1391.3
XSECTION . 12 ADDHYD .31 2 .08 .0 4.04 24.00 2.49 12.63 348.93 1132.9

1

I
I

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: CAMP05.DAT PAGE 5

I .4MARY 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

I
A QUESTION MARK(?) AFTER COEFF.(C) INDICATES PARAMETERS OUTSIDE ACCEPTABLE LIMITS, SEE PREVIOUS WARNINGS)

HYDROGRAPH INFORMATION ROUTING PARAMETERS PEAK
+

I
OUTFLOW+ VOLUME MAIN ITER- Q AND A PEAK S/Q ATT- TRAVEL TIME

+
XSEC REACH INFLOW OUTFLOW INTERV.AREA BASE- ABOVE TIME ATION EQUATION LENGTH RATIO lilPEAK KIN STOR- KINE-

+

I ID LENGTH PEAK TIME PEAK TIME PEAK TIME FLOW BASE INCR t# COEFF POWER FACTOR 0/1 (K) COEFF AGE MAlIC
(FT) (CFS) (HR) (CFS) (HR) (CFS) (HR) (CFS) (IN) (HR) (X) (M) (K*) (Q*) (SEC) (C) (HR) (HR)

I ALTERNATE STORM
+

.045

I
+ 4 1400 135 12.5 129 12.7 0 3.05 .08 1.66 .130 .958 m .31 .08 .22
+ 176 12.6

.300
+ 7 2100 176 12.6 168 12.7 0 2.79 .08 1.50 .077 .955 558 .41 .16 .16

I +
.300

+ 7 2400 157 12.6 146 12.7 0 2.47 .08 1.50 .103 .933 662 .36 .16 .19

I
+ 314 12.7

7.84
+ 8 400 365 12.6 365 12.6 0 2.59 .08 0 1.25 .001 1.000 19 1.00? .00 .00

I
7.06

+ 5 1300 240 12.5 240 12.5 0 2.94 .08 0 1.25 .008 1.000 73 1.007 .00 .00
+ 357 12.5

I





I
Tf4-S

o XSECTION 8 .58
+

I ALTERNATE 625.23
o XSECTION 9 .12

I
ALTERNATE 149.05

o XSECTION 10 .18
+

ALTERNATE 219.72

I o XSECTION 11 .25
+

ALTERNATE 283.25
o XSECTION 12 .31

I +
ALTERNATE 348.93

o XSECTION 13 .62

I
+

ALTERNATE 810.16
o XSECTION 14 .68
+

I ALTERNATE 906.17

(CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

I TR20 XEQ 05-12-94 10:58
REV PC 09/83(.2)

I
SUMMARY TABLE 3 - DISCHARGE

I ECTION/ DRAINAGE
STRUCTURE AREA

I
ID (SQ MI)

o XSECTION 15 .71
+

I
ALTERNATE

CAMPOBELLO DRIVE LATERAL
JOB NUMBER: 93041

STORM NUMBERS ••••••••••
1

935.47

DATE: 5-10-94
FILENAME: CAMP05.DAT

JOB 1 SUMMARY
PAGE 7

I
I
I
I
I
I
I

MAIN - UNEXPECTED RECORD FOUND(IGNORED) »>
1END OF 1 JOBS IN THIS RUN

«<



Composite Curve Number

,Campobello Drive Lateral
JVB 5/15/94

Area lActes\ • TvDe B Soil COver COmDlex

Sub Total Area C R1-8 R1-8 R2 R3 R4,R5 PAD Hillside ComDCslteCn

Area Acres •so. Miles Cn=92 ' Cn-84 Cn-82 Cn'"84 Cn=85 Cn=86 en=84 Cn=98 COmDt'd USE

1 101.0 0.158 19.9 31.8 49.3 90.20 90

2 54.0 0.084 9.0 8.4 9.0 27.8 91.18 91

3 80.0 0.125 1.5 12.1 8.2 0.3 52.9' 5.0 85.17 85

4 28.0 0.041 18.5 7.5 82.58 83

5 56.0 0.088 58.0 84.00 84

8 35.0 0.055 35.0 88.00 86.

7 29.7 0.048 29.7 84.00 84

8 23.1 0.038 23.1 84.00 84

9 40.0 0.063 12.5 22.5 5.0 84.25 84

10 40.0 0.063 22.8 12.0 5.4 84.00 84

11 ' 40.0 0.063 40.0 88.00 86

12 40.0 0.063 40.0 ' 88.00 86

13 28.8 0.045 28.8 84.00 84-
14 38.4 0.060 9.7 28.7 • -113.98 94

15 15.6 0.024 5.2 ,-. 5.2 5.2 88.87 89

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PROJEG1 ENGINEERING;
CONSULTANTS, lT9.-.
3130 N. 35th AVENUE, SUllE 1
PHOENIX, ARIZONA 85017

?AME~,;-:'E.i~'--DJ2IV~ LA.~RAL

cALc..uiATIONS

Sht: _,-;:C-=:..I..:N:s..---L.\ _
Job# 9~Q4..J...\__

By: JJ€;;

Date: ==S=~...=\o=~-=~==4====
Chkd: __~F;~j~~iL....:--;---

Date: _....aSIl::...:-~.;L,15=--_9L..4..L.-_
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PROJECT ENGINEERING CONSULTANTS, LTO.
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 0.1247 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 0.0080 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
12 1800 0.0083 1.31 0.38
13 1600 0.0094 1.39 0.32
14 2200 0.0636 2.20 0.28
15 1400 0.0657 2.30 0.17

Sheet: TG-I
By: -""""-""-KJS--

Date: 05/25/94

Chkd: JVB
Date: 05/25/94

Time of Concentration
Upland Method



I PROJECT ENGINEERING.
CONSULTANTS, LTO.

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

c,A-,v/PO ... ~.~. :I::?Ftve U-re1?AL Sht: rc.-2
I Job# 9304/

z/opese···· uWd In "me of COhO" ~1 trlal !OM By: /:::.. SHoe,

I
Date: J5" -10 - 94
Chkd:

Date:

I D~AIt"~e' Hrd;?At)II~ t:::&eVtcr'!ON

Afl'teA Lgl?Q-t-h Dt20p St-oF'"e
-I

I / ~oo 1120 1"'0 1442 0.07<94

I·
z /700 Ib10 "-0 1468 0.124"'7

~ 2800 /470 'TO 1442 0.0/00

I 4 14tJO \458 TO !4~~a O,OI4~

I ,- Iboo 1450 1'0 /432 o.oo'='~

~ 1750 /449 "TO /435 0,0080

I 7 ;z.IOO /438 10 /424- 0.0007

I t3 /55'0 /437 "to /422- 0.0097

I
'7 /8'!i0 /435 To /422 0,0070

10 1900 !420 1412- 0.00,4-'10

I /I 1800 . 141{O .,-0 140:; 0.00"

I rz. 1800 140~ 1't) 1394 o.ooe~

13 ·/fJOO 1432 TO \4\1 0.0094

I 14- 2200 155~ iO /4\b o.OcQ3~

I 15 /400 1S"04 TO 1412 o. O~S7

,...

I
I
I



/.22

0.77

1.23

1.2;

2.2.

.0.'89

/).V6. V

-

z,.o (1$0 %) /,45'

I. (

-

-

/.';' (5'0 'l. )

/.9 (5'0 /.)

/.7 (50 1.)

1,7 (50%)

1.8(:ro~ >­

1.9(~Ota )~

Ve-t..oc, ITIe<;. rQ!Z uP'LA-Nt> HerRoD
0/= es,/MATINer -rz* ·PPlJM PItT. a

PROJECT ENGINEERING.
CONSULTANTS, LTO.
3130 N. 35th AVENUE, SUITE 1

=~--.J PHOENIX, ARIZONA 85017

?4MPO.8etLo Dplve LATEi/ZAl-

L::12AINb6~ Ut7/VA-rep, )T12. fa""
A{2EA Su>pe OVfEU.N() Fww J V it

I 0.07'94 2.5(100 -X)

'2 0./2.47 .., .., 1'; /. ')
-;.:>. ,;... \" 00 ."

3 0.0100 .I/."} (5"0 %)

4 0.0/43 I. I (1001.)

5 0.0063 . t>.72 (5'0 %)

" t:?o080 0.81 (so %)

7 0.0067 C.73 (G'o %)

8 0.0097 0.89(100 % )

'7 0.0070 0.7$'(50 %)

/0 0.00"14 O.77{roOX)

/I 0.00/2 D.7" ( 5'0 %)

12 o.oc::J8~ 0.82.(5'0 %)

r!? .. 0.00'34 O.a7(5'O(~)

/4 o.O~3~ 2.2 (If}O ~ )

IS' O.O~57 2.3 (/00 (.)

....

Sht: TG-3
Job# 93041

vg/o~lltes· fog ?AU. OF T;. By: t:-. s'HOfZ.T
______________________ Date: ? - 10 - 94

Chkd: _

Date:
----'--'-----
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Sht: TC-4-------
Job#~~~....3:;..;:O_4~1 _
By: t <;/fOe',

--'""'---=:..:.-"-"'----

Date: _4'-----'1'-<9_---e9........4...L-__
- Chkd: --=.J=-,,;..,;;~~ _

Date: --=4J----='t.o"'---...:,.C!\.....:.~ _

y= 2.50 ~

:; /400 se-~s x ( / hr )

5/-00 s

3500 if­
2.50 +ps

'[)le~JnlkJe A2e'.p :::!!:" I

/1:: 31500 h·
5:: 0.0794 /PT

r.J'S/t1~ ..Ihe .:;;iope- In F/& a

- -

PROJECT ENGINEERING.
CONSULTANTS, LTD..

~~--.J. 3130 N. 35th AVENUE. SUITE 1
== PHOENIX. ARIZONA 85017

CAMPO .f3ss4.0 D-=e\"-"y'-lliolt'----"~~5oc.A=:C::::.JIL"'__ _
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Figure 8.

.. ,.J
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VELOCITY IN FEET PER IECOHO

Velocities tor upland method of estimating Tc
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-------------------
CROSS-SECTIONS USED FOR DETERMINING "X" & "m"

IN THE EQUATION Q=XAAm IN THE Att-Kin
ROUTING PROCEDURE

~. 1-;6
l · J'
TRAPEZOIDAL CHANNEL

.~•.u.

CONDUIT FLOW
(flow in storm drain)

area, A = B*D + Z*DII2

x= 1.49*8110.51 (n*BII(213»

m =log[ AII(5 I 3)*(1 1(1 + (2*D I 8)*(1 + ZII2)1I0.5))1I(2/3)] Ilog[ A]

x= 0.804*811(1 12)*DII(1 16) I n

m =5/4

».
1\•-



-------------------
CROSS-SECTIONS USED FOR DETERMINING "X" &"m"

IN THE EQUATION Q=XAAm IN THE Att-Kin
ROUTING PROCEDURE

~ .-0.00' nu_u1:- I
.,. 3

I. .-- J.-.,
STREET OVERFLOW

(flow in excess of curb capacity)

"" ..~h·u Zl ... J ....
CHANNEL FLOW

(man made channel)

~ --~ 1--.. ;6
l .-- J.-.

OVERLAND FLOW
(natural desert)

CY..~
CONDUIT FLOW

(flow in storm drain)

~
~
N



* Values are compared against TR - 20 output for reasonable similarity of routing flow rate.
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PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1

. Phoenix, Arizona 85017

Project: Campo Bello Drive Lateral

Job No. 93041

AREA 4
50% overland flow (L = 3500')

Slope, S = 0.0097 ftlft

Manning's n = 0.1
Bottom Width, B = 250 ft

Max. Depth, D = 0.6 ft
Side Slope, Z = 10 ftlft

Area = 154 ft"2
X= 0.037
m= 1.66

Q= 157.9 cfs *

50% street overflow

Slope, S = 0.0097 ftlft

Manning's n = 0.035
Bottom Width, B = 40 ft

Max. Depth, D = 1.5 ft
Side Slope, Z = 33.3 fVft

Area = 135 ft"2
X= 0.358
m = 1.50

Q = 552.1 cfs *

.AVERAGE X = 0.20
AVERAGE m = 1.58

ATT-KIN • 3/14/94

Sheet: A~-3
By: KJS

Date: 05/11/94

Chkd: JVB
Date: 05/11/94

Modified Attenuated-Kinematic
Routing Procedure



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

75% street overflow

AlT-KIN • 3f14J94

Job No. 93041

Sheet: ~~-4
By: KJS

Date: 05/11/94

Chkd: JVB
Date: 05/11194

Modified Attenuated-Kinematic
Routing Procedure

0.0067 ftIft
0.035

40 ft
1.5 ft

33.3 ftIft

Area = 154 ftA2
X= 0.031
m= 1.66

Q= 131.2 cfs *

Area = 135 ftA2
X= 0.298
m= 1.50

Q= 458.9 cfs *

AVERAGEX= 0.23
AVERAGEm= 1.54

Slope, S = 0.0067 ftIft
Manning's n = 0.1

Bottom Width, B = 250 fl

Max. Depth, D = 0.6 ft
Side Slope, Z = 10 ftIft

AREA 4
25% overland flow (L = 2400')

Slope, S =
Manning's n =

Bottom Width, B =
Max. Depth, D =
Side Slope, Z =

Project: Campo Bello Drive Lateral

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

. Phoenix, Arizona 85017

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



ATT-KIN • 3/14194

* Values are compared ag"ainst TR - 20 output for reasonable similarity of routing flow rate.
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PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Project: Campo Bello Drive Lateral

Job No. 93041

AREA 5
pipe flow

Slope, S = 0.0070 ftIft
Manning's n = 0.012

Pipe Diameter, D = 4 ft

Area = 12.57 ft"2

X= 7.06
m= 1.25

Q= 167.1 cfs *

Sheet: ~;..-.-.:::;5__
By: KJS

Date: 05/11/94

Chkd: JVB
Date: 05/11/94

Modified Attenuated-Kinematic
Routing Procedure



* Values are compared against TR - 20 output for reasonable similarity of routing flow rate.
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PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Project: Campo Bello Drive Lateral

Job No. 93041

AREA 7
pipe flow (L = 1300')

Slope, S = 0.005 ftlft

Manning's n = 0.012
Pipe Diameter, D = 4 ft

'Area = 12.57 ft"2

x= 5.97
m= 1.25

Q= 141.2 cfs *

pipe flow (L = 400')

Slope, S = 0.007 ftlft

Manning's n = 0.012
Pipe Diameter, D = 7.5 ft

Area = 44.18 ft"2

X= 7.84
m= 1.25

Q= 893.3 cfs *

ATT·KlN • 3114/94

Sheet: A'f:::.-((;'
By: KJS

Date: 05/11/94

Chkd: JVB
Date: 05/11194

Modified Attenuated-Kinematic
Routing Procedure



* Values are compared against TR - 20 output for reasonable similarity of routing flow rate.
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PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Project: Campo Bello Drive Lateral

Job No. 93041

AREA 8
pipe flow (L = 650')

Slope, S = 0.009 flIft
Manning's n = 0.012

Pipe Diameter, D = 9 ft

Area = 63.62 ftA2
X = 9.17
m = 1.25

Q = 1647.0 cfs *

AIT-KIN - 3114194

Sheet: A\-:::.-l
By: KJS

Date: 05/11/94

Chkd: JVB
Date: 05/11/94

Modified Attenuated-Kinematic
Routing Procedure



* Values are compared against TR - 20 output for reasonable similarity of routing flow rate.
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PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix,Arizona 85017

Project: Campo Bello Drive Lateral

Job No. 93041

AREA 9
25% overland flow

Slope, S = 0.007 ftlfl

Manning's n = 0.1
Bottom Width, B = 250 ft

Max. Depth, 0 = 0.6 ft

Side Slope, Z = 10 ftlft

Area = 154 ftA2
x= 0.031
m= 1.66

Q= 134.1 cfs *

75% street overflow

Slope, S = 0.007 ftlft

Manning's n = 0.035
Bottom Width, B = 40 ft

Max. Depth, D = 1.5 ft

Side Slope, Z = 33.3 ftlfl

Area = 135 ftA2
x= 0.305
m= 1.50

Q= 469.0 cfs *

AVERAGEX= 0.24
AVERAGEm= 1.54

AIT-KlN - 3114194

Sheet: A'f'.-e
By: KJS

Date: 05/11/94

Chkd: JVB
Date: 05/11194

Modified Attenuated-Kinematic
Routing Procedure



* Values are compared against TR - 20 output for reasonable similarity of routing flow rate.
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PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1

. Phoenix, Arizona 85017

Project: Campo Bello Drive Lateral

Job No. 93041

AREA 10
street overflow

Slope, S = 0.0072 ftlft
Manning's n = 0.035

Bottom Width, B = 40 ft

Max. Depth, D = 1.5 fl
Side Slope, Z = 33.3 ftlft

Area = 135 ft"2
x= 0.31
m= 1.50

Q= 475.7 cfs *

ATT-KlN • 3114194

Sheet: A\=;-q
By: KJS

Date: 05/11/94

Chkd: JVB
Date: 05/11/94

Modified Attenuated-Kinematic
Routing Procedure



AVERAGE X = 0.28
AVERAGE m = 1.55

* Values are compared against TR - 20 output for reasonable similarity of routing flow rate.
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PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1

~. Phoenix, Arizona 85017

Project: Campo Bello Drive Lateral

Job No. 93041

AREA 11
street overflow

Slope, S = 0.0069 ftlft

Manning's n = 0.035
Bottom Width, B = 40 ft

Max. Depth, D = 1.5 ft
Side Slope, Z = 33.3 ftlft

Area = 135 ft"2
X= 0.30
m = 1.50

Q = 465.6 cfs *

channel flow

Slope, S = 0.0069 ftlft

Manning's n = 0.035
Bottom Width, B = 50 .ft

Max. Depth, D = 1.5 ft
Side Slope, Z = . 10 ftlft

Area = 98 ft"2

X= 0.26
m= 1.60

Q= 392.9 cfs *

ATT-KIN • 3/141ll4

Sheet: A~-IO

By: KJS
Date: 05/11/94

Chkd: JVB
Date: 05/11/94

Modified Attenuated-Kinematic
Routing Procedure



* Values are compared against TR - 20 output for reasonable similarity of routing flow rate.
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PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Project: Campo Bello Drive Lateral

Job No. 93041

AREA 12
channel flow

Slope, S = 0.0069 ftIft

Manning's n = 0.035
Bottom Width, B = 50 ft

Max. Depth, 0 = 1.5 ft

Side Slope; Z = 10 ftlft

Area = 98 ft"2
X= 0.26
m= 1.60

Q= 392.9 cfs *

AIT-KlN - 3114194

Sheet: A~-II

By: KJS
Date: 05/11/94

Chkd: JVB
Date: 05/11/94

Modified Attenuated-Kinematic
Routing Procedure



AVERAGE X = 0.70
AVERAGE m = 1.47

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

75% channel flow

ATT·KlN • 3/14194

Q = 543.5 cfs *

Sheet: A\::-12
By: KJS

Date: 05/11/94

Chkd: JVB
Date: 05/11/94

Modified Attenuated-Kinematic
Routing Procedure

0.0094 ftlft

0.035
40 fl

1.5 ft

33.3 ftlft

0.0080 ftlft

0.035
10 ft

2 ft

5 ftlft

Area = 40 ftA2
X= 0.82
m= 1.47

Q= 182.9 cfs *

AREA 13
25% street overflow (L = 1600')

Area = 135 ftA2
X= 0.35
m = 1.50

Slope, S =
Manning's n =

Bottom Width, B =
Max. Depth, D =
Side Slope, Z =

Slope, S =
Manning's n =

Bottom Width, B =
Max. Depth, D =
Side Slope, Z =

Project: Campo Bello Drive Lateral

Job No. 93041

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

I
I
I
I
I
I
I·
I
I
I
I
I
I
I
I
I
I
I
I



* Values are compared against TR - 20 output for reasonable similarity of routing flow rate.
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PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1

-.-- Phoenix, Arizona 85017

Project: Campo Bello Drive Lateral

Job No. 93041

AREA 13
pipe flow (L = 1000')

Slope, S = 0.0072 ftIft

Manning's n = 0.012
Pipe Diameter, D = 7.5 ft

Area = 44.18 ftA2
X= 7.95
m = 1.25

Q = 905.9 cfs *

ATT-KIN - 3/14/94

Sheet: A~-I;

By: KJS
Date: 05/11/94

Chkd: JVB
Date: 05/11/94

Modified Attenuated-Kinematic
Routing Procedure



* Values are compared against TR - 20 output for reasonable similarity of routing flow rate.
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PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Project: Campo Bello Drive Lateral

Job No. 93041

AREA 14
pipe flow (L = 650')

Slope, S = 0.005 ftIft
Manning's n = 0.012

Pipe Diameter, D = 8 ft

Area = 50.27 ft"2
x= 6.70
m= 1.25

Q= 896.7 cfs *

ATT-KIN • 3/14194

Sheet: A~-\4

By: KJS
Date: 05/11/94

Chkd: JVB
Date: 05/11/94

Modified Attenuated-Kinematic
Routing Procedure
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Sht: Ai-;-/5
Job# 9304\

By: . t.. SHQ~T

Date: 4 - 19 -~
- Chkd: ..Jvg

Date: 4 - z..o -'14

B.... bo-C-eo "", w .c\~

D:. Ma')£ . derth
z= <;\de ~\ope

n ~ !'-1ahn\hCj~ coe~.
<; = c;\ope

1­
A:: 250 'tf o.~ + 10'" o.'=:,
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G,er - Di2Al~ ~ 4
. os
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PROJECT ENGINEERING.
CONSULTANTS, .LTO•

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

WMJ=O &a.LO ~\ve lLm?r2bL

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Sht: A~-/~

J obi C} 7;. 0 4 \
By: _~. s: 14 O'Z.'T'

Date: 4 - 19 - 94
- Chkd: ..Jvt!>

Date: .of, tA> -t1.9

l/eo4 _ r:5.CJ7x= 0.504 )( 0.005

0.012.

0.1$ V'-'
>< -: 0, B04 "c::, D

\J
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. PROJECT ENGINEERING.
CONSULTANTS, LTO..
3130 N. 35th AVENUE, SUllE 1
PHOENIX, ARIZONA 85017
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- PROJECT -ENGtNEERtNG.
CONSULTANTS, LTf);

~S...J 3130- N. 35th AVENUE, SUITE 1
I=: - PHOENIX, ARIZONA 85017

CAMeo -~n -tAz,~v.l!=:.e---..!ll.oo!!:.p:....!.m..:!l:s;:.!:tzP\~L._..,...-- _

Due -ro ~~ ncr ~ 6e"N8U'-U~ C--f2oSS-'£,Ec....TlONS weee- USED
-r~ bl:2.ebr AnD \'v\ c.oe~F~\~ CAN eE: cAU:VI.....c.--re1:) "\:':OQ... A\"..L.
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eEOMeT12..'t' .

Sht: _A::....:...!-~_-:...:...17...:--__
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I. Cross Section 1 .. I.. Cross SectIon 2 .. I
S =0.0135Yrt S=0.0080:lrt

n=0.025 n=0.035

SECTION 1
ElevatIon Area (S.F.) Wetted PerImeter
1429.75 0 0.00'
1430.00 0 0.00'
1430.25 0 0.00'
1430.50 0.67 7.58'
1430.75 4.16 22.72'
1431.00 11.04 ·29.69'.
1431.25 18.80 36.78'
1431.50 30.90 53.48'
1431.75 49.56 ' 80.47'

~
I
"l

~

~~;g
2~2
~~~• • "'i
:I:>(..j
~<.n~
~3:G1
ijJ:I:>~

iii rr,

~ ~ ~ m
~. ::e:

It)G1

1'\ Q)~8
OCb=<?::
~ .... ~

r-

~
Yl
r-

~

~

~rl

...J
I

.j~Q1g~
i t ':S • :t

N~:I
··11·1······.1
.\.\ ..!

'+"[')'+."1

.~ ....~jtlJ
L..!.m·1':+

.Lt.

i

i

•...1"..•-.•.._- ·'TH " .

,·+················:··1······;················1···

."j ....•... ··_····Y-····

i......

1···..

1 .

"· ..r~"·_·····_·· ·'T··..

SECTION 2
Elevatlon Area (S.F.) Wetted PerImeter
1429.75 0 0.00'
1430.00 1.56 8.75'
1430.25 4.17 12.23'
1430.50 7.63 15.71'
1430.75 1l.95 19.18'
1431.00 17.13 22.66'
1431.25 23.17 26.14'
1431.50 30.06 29.61'
1431.75 42.50 60.26'
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PROJECT ENGINEERING.
CONSULTANTS, LTD.
3130 N. 35th AVENUE, SUITE 1
PHOENIX, ARIZONA 85017

CAh1J'>oBe/I. t2r,V-l t.~-I.,,..,t Sht: DV-5
•
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O/~e.T t! I~t" W~ AnA UI(;,hi,~n By: . JVJJ
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PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Cross Section 1

Job No. 93041 Stage vs. Flow Rate

Chkd: ~JS

Date: 12-2 -q4

Sheet: I?v'-4-
By: JVB

Date: 4/28/94

100 150 200 250
Flow Rate

50

RAliNG CURVE
32

31.5

30 -----.--..------.---.--.-.----.,.--.-..--.....-.-.-.-.-----.---.-.-.-.-..-----..----.-.---.---

29.5 +------+--->-+------+----+-+---+----I

o

CD 31
C»

m30.5

Water Channel
Surface X-Slope Q V

Elev. Area Pwet cfs ftIs
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

",," '. _..

"

,,':-.

~

-.'--'-

--. ~

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

RATING1 • 3110194
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RATlNG1 • 3/10194

Job No. 93041

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

Stage vs. Flow Rate

Chkd: _---&::f:;)~S~__

Date: 5-2-q4
-~~....!.=..-

Sheet: D/.. c:;
B JVB-­y:_-;;..:..:::...--

Date: __4..:.:.;/2=..:8:.;./9;:..4.:...-_

RATING CURVE
32

31.5

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

29.5 -l--+---l--+--+--+--f---+--!--+--f----+--I---+---l

o 20 40 60 80 100 120 140
Flow Rate

G) 31
C)

m30.5

Water Channel
Surface X-Slope Q V

Elev. Area Pwet cfs ftls
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 15.7 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

.

,.. .

..:;~

-

Cross Section 2

Project: Campo Bello Drive Lateral
DIVERT @ 16th Way and Michigan

PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017
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. PROJECT- ENGINEERING
CONSUL.TANTS. LTO.
3130N. 35th AVENUE. SUITE 1
PHOENIX,ARIZONA 85017

UMPO:·;~Prztre UTe?AL

1h~~12-€" I ~[.,g- . .f.oJ~1 .flow
dl Vl. -r+~ 4.-+ Alt:1Qt!; I ~ :

-n,~ flow ...f~R,U -r~;~ hole- uJA-~ CO{"lSfflVAflVd1 CltlclJ/"fe-cl bi
us~ "f +t..e- 'O(2.!-fAC~ e-('I\JA~10"" •

~

~ = 3H % r=- Q~

I-I ~4'; 3.8 .0/2
':' 3"'~ "I
7 ;a if£

::;;:.

"The' ~d ,wuk 0+ .c-low dtVfli-S IOn [$ ~heu fhe- '£Xv; i-i ~1 ~J
2. '-I~~ -;,.~ ~.fc.~ ~A~fl/'S' Ai 16 H. ~.f. ;t~d Wn.-f.:JG" "BelIr!>
P~uvtt, mese ~ch btts/ns' ,1...Jn.~ ~~d M CAlcuIA-hV\ CJ
diUe1l-+"A flow dve fa --Ih[ .r~c-+ .Jbt4+ .flovJ wA-S ,~\J+e;4
d If2E.C....f~(~ oUeJe. .Jf,.~ft CAlch bMllA f' . '

AG]A'V\._.. -'.·.·COV'..s. ..~.v.. *ftve: CA-ICIJ/AI-/~Vl~ wEEr-done .In.' deleTl~/Vll~'j
+k. tlo~~. t-~4-0 +"e'f € CAlcJ bMltAS. -rbE sffLf!E"fS we-ef!
6n1i cOhs,dme;'! ,../0 be flor..v/itt-t J'vll J *' .Jt.e:' .h./fJ () { 'fire
1uHf:,~s I ,ttVld t'¥!':' b,4>tllS. W££E::.;K ~()Wtfdro J,~ <::-IOj<Jed
Aceolldll11 ./.0 ?rh1 1),( PhoEnIX Pu~'Jvr ~/A".,dA'Je,ls.

"'The-'Slr -Flows W1:,I2£ Z~ cPt;. I 8 cPS!~ 15~s~

7h6 ~ .JIOfJ? IhA~. 1,z4Ve/s, !hl2f1 {hF ;;oL>!J.,t72l1 F;121/0H 0+
;vp AREAS 9 tt!1d 10 !5 de-C2.fEfi>E'O by fAJO ROU..(-CS·, thE-
-h1Z'St- or VJh~c...h is- A / If It b .Poot- hole- 11'1 .Jhe bloc-I:.
wA-({ boAf2de7ZiVl9 bA-stV\ to ./.0 .I!/I€ ';Of.){L. .

WI-fIt, -f{,£ nlduA' <] c()Vldt -Jl~h~ . wAfer< flow w/JI .KCtJ/1I1vl.trlF
In A pool dfE/?ctkj .../t1. f/?OhtO+ -Inr- rzeli~+ hole fJ1 fh~
block wAif. Onc/!" -{Ius wAtelr!.- /C'I'EI RE'JJche-s A alepft,.
~.A-t20UVld I toot rt MA-tJ }tow -k fhe- v,x,s+ OVe-Je A

<;~'hAt I b~m .

Sht: OV... (p

Job# 9304J1- _
By: f:;.. <;'HOel'

_______________________ Date: ;;--4-94
Chkd: -JV~

Date: '!$ - v- 1 "I
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Flow into inlet, Q = 45.54 CFS

Operating as weir.

Flow used, Q = 22.77 CFS -> 50% Clogging Factor

Existing Catch Basin
Type IIMil

Sheet: DV-l
By: KJS

Date: 07/20/94

Chkd: JVB
Date: 07/20/94

Qa = 220 CFS Sump Cond
Length of curb opening = 20 FT
Height of curb opening = 0.5 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 = 0.46 FT

Project: Campo Bello Drive Lateral
16th St. & Campo Bello Dr. (West side of 16th)

PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017
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Q= O,B )' 0.54 >' /7,t:I _ 7-1 r
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o = 1.486 *A*R 2/3 *Sl/2
tot n

o = Otot
/I 2

~: =0.7 * (a+y)3/2 *[1- (1-*y/1
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PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Project: Campo Bello Drive Lateral
CAMPO 'E3eu..o ~NS!" f lb-ru <;.-r.

Job No. 93041

CL

141'3.40 I 14\~ .'"1/
/ I l4\-:S.~~ \

L.......:..-.---f--------...r
"'" 141~.40 \4\~.4J /

itS'

LOOKING EAST

QalLa = o. '3/

La = 17.9 :: '57.70·'31

ULa= '20 0,315:.
157.1

Q/Qa= 0,54

Sheet: -bV- 6
By: KJS

Date: 07/06/94

Chkd: JVB
Date: 07/07/94

~X~T".
Inlet Number =6.MPo -<;')\.t\"u

Inlet Type = H-I I L -:. IJ I

Street Slope = 0.00150

Water Elev = \41'7;, .~O

Area = So ZS
Wetted P = It? 4';.

Gutter Depth = o. 4"3
Qtot = N I A,
Qa =.-17.9 c+,o;



La = 2'5.2
=. ~8. I

O.~I

ULa= 37 - 0.::;;4-
~8. I

O/Oa= 0.15

0= o·e )( 0.,5 'l( '2.5,2 IS. \ ~k-
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PROJECT ENGINEERING CONSULTANTS, LTD~
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Project: Campo Bello Drive Lateral
CAMPO 'BelLo ~"JZ i \"'"T\-+ ST.

Job No. ;93041

CL

14\3.'10 I \ \4\"2,.Ql
/ I \41-;.~-; '\

L...-----(----..J
""" 141-:; .40 \4\S .4.] /

IB'

LOOKING EAST

QalLa= O.?!

Sheet: DV - CJ
-.....;;;...--:~~-

By: K;...;;J;...;:S~-

Date: 07/06/94-.....;..;..;...;;.....;..;...;...;.-

Chkd: J;;..;V;...;;B~-

Date: 07/07/94
-~~~-

\::,){\ST.

Inlet Number = UMR:> -No~"i-;'\
Inlet Type = H-Z, L -::. \7'

Street Slope = O.OOSO

Water Elev = _\~14.:...:1....:~:::_.~~~.0::::.-._

Area =__~!:::::/..!...~9-L...3<::--_
Wetted P =_--II,.:=::S:..:.,.-=?::....__

Gutter Depth =_----:::O...;..-=S~__

Otot = _..:....:N-f-,/...:;;A~_
r>

Oa = ZI? 2 ':':;..\-$
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Proie<:t: Campo Bello Drive Lateral

Flood Control District of Maricopa County

PROJECT ENGINEERING CONSULTANTS, LTD.

3130 N. 35th Avenue, Suite 1

Phoen~,Arizona 85017

CIRCULAR PIPE

Rev: _

Chkd: I.tJM

Date: 11/18/94

Sheet: HP·1

By: KJS

Date: 11/1l1194

Pipe Wall Cover Cover Slope Slope Add.

Station Dilll. Q Dia. Area Velocity Velocity Ground Invert Soffd Thick T/Pipe HGL EGL Over Over Hydro of Pipe SF ofHGL HL HL FlowIng
fft) fcfs) flU fsa-ft) ffllS) Head Elev Elev Elev fin) Elev Elev Elev Pipe HGL Head rift) rift) rift) (ft) (ft) Full?

1017.21 0 936 9 63.62 14.7 3.36 1394.30 1378.40 1387.40 10 1388.23 1389.35 1392.71 6.07 4.95 10.95

1087.90 70.69 936 9 63.62 14.7 3.36 1394.45 1378.44 1387.44 10 1388.27 1390.36 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 1394.45 1378.44 1387.44 10 1388.27 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 1395.93 6.89 2.83 13.89 0.0005 0.0048 0.0048 2.2094 Yes

1523.69 0 936 9 63.62 14.7 3.36 1395.40 1378.68 1387.68 10 1388.51 1392.57 1395.93 6.89 2.83 13.89 - - - - -
1624.75 101.06 936 9 63.62 14.7 3.36 1395.67 1378.73 1387.73 10 1388.56 1393.08 1396.44 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 1395.67 1378.73 1387.73 10 1388.56 1393.08 1396.44 7.11 2.59 14.35 - - - -
1725.56 101.06 936 9 63.62 14.7 3.36 1395.82 1378.78 1387.78 10 1388.61 1393.60 1396.96 7.21 2.22 14.82 0.0005 0.0048 0.0051 0.4838 0.03 Yes

1725.32 0 936 9 63.62 14.7 3.36 1395.82 1378.78 1387.78 10 1388.61 1393.60 1396.96 7.21 2.22 14.82 - - - - -
2230.00 504.68 936 9 63.62 14.7 3.36 1397.01 1379.03 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 1396.01 1399.37 8.15 1.00 16.98 - - - - -
2234.60 4.6 936 9 63.62 14.7 3.36 1397.02 1379.03 1388.03 10 1388.86 1396.03 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 1396.03 1399.40 8.16 0.99 17.00 - - - - -
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 8.43 0.32 17.94 0.0005 0.0048 0.0124 0.3751 0.6 Yes

Notes: n- 0.012

* When conduit is not flowing fUll, then soffd elevation assumed to be HGL elevation (ie: conservative).
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PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1

Phoenix, Arizona 85017

Prolect: Campo Bello Drive Lateral Rev: Sheet: HP-2

Flood COntrol District of Maricopa County Chkd: L»JI 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 TlPipe HGL EGL Over Over Hydro ot'Pipe SF ofHGL HL HL FIowlng
(ft\ (cfs\ (ft\ (Sd.ft\ (fos) Head Elev Elev Elev (in) Elev Elev Elev Pipe HGL Head rlft\ rift) rift) (ft) (ft) Full?

2329.22 0 936 9 63.62 14.7 3.36 1397.55 1379.07 1388.07 10 1388.90 1397.01 1400.37 8.65 0.54 17.94

2900.00 570.78 936 9 63.62 14.7 3.36 1401.83 1384.21 1393.21 10 1394.04 1399.74 1403.10 7.79 2.09 15.53 0.0090 0.0048 0.0048 2.7327 Yes

2900.00 0 936 9 63.62 14.7 3.36 1401.83 1384.21 1393.21 10 1394.04 1399.74 1403.10 7.79 2.09 15.53 -
3540.00 640 936 9 63.62 14.7 3.36 1408.94 1389.97 1398.97 10 1399.80 1402.81 1406.17 9.14 6.13 12.84 0.0090 0.0048 0.0048 3.0641 Yes

3540.00 0 906 9 63.62 14.2 3.15 1408.94 1389.97 1398.97 10 1399.80 1402.81 1405.96 9.14 6.13 12.84 - -
4180.00 640 906 9 63.62 14.2 3.15 1413.26 1395.73 1404.73 10 1405.56 1405.68 1408.83 7.70 7.58 9.95 0.0090 0.0045 0.0045 2.8709 Yes

4180.00 0 906 9 63.62 14.2 3.15 1413.26 1395.73 1404.73 10 1405.56 1405.68 1408.83 7.70 7.58 9.95

4840.00 660 906 9 63.62 14.2 3.15 1416.31 1399.03 1408.03 10 1408.86 1408.64 1411.79 7.45 7.67 9.61 0.0050 0.0045 0.0045 2.9606 Yas

4840.00 0 906 8 50.27 18.0 5.04 1416.31 1400.03 1408.03 9 1408.78 1408.86 1413.90 7.53 7.45 8.83 - - - - 0.22 -
4856.94 16.94 906 8 50.27 18.0 5.04 1416.39 1400.15 1408.15 9 1408.90 1409.00 1414.05 7.49 7.39 8.85 0.0070 0.0084 0.0084 0.1424 Yes

4856.65 0 906 8 50.27 18.0 5.04 1416.39 1400.15 1408.15 9 1408.90 1409.00 1414.05 7.49 7.39 8.85 - - - - -
4946.10 89.45 906 8 50.27 18.0 5.04 1416.84 1400.73 1408.73 9 1409.48 1410.20 1415.25 7.36 6.64 9.47 0.0070 0.0084 0.0134 0.7520 0.45 Yes

4943.50 0 906 8 50.27 18.0 5.04 1416.84 1400.73 1408.73 9 1409.48 1410.20 1415.25 7.36 6.64 9.47 - - - - -
5032.37 88.87 906 8 50.27 18.0 5.04 1417.10 1401.37 1409.37 9 1410.12 1411.40 1416.44 6.98 5.70 10.03 0.0070 0.0084 0.0135 0.7471 0.45 Yes

Notes: n- 0.012

* When conduit is not flowing full, then llOfflt elevation a&&umed to be HGL elevation (ie: conservative).
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PROJECT ENGINEERING CONSULTANTS, LTD.
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CIRCULAR PIPE

Rev: _

Chkd: LM\1

Date: 11/18/94

Sheet: HP-3

By: KJS

Date: 11/18194

Pipe Wall Cover Cover Slope Slope Add.

Station Disl. Q Dia. AIea Velocily Velocity Ground Invert SoIfd Thick TlPipe HGL EGL Over Over Hydro of Pipe SF ofHGL HL HL Flowing
(ft) (ets) (ft) (sa-ft) (fos) Head Elev Elev Elev (in) Elev Elev Elev Pioe HGL Head rift) rift) ( rift) (ft) (ft) Full?

5029.47 0 810 8 50.27 16.1 4.03 .1417.10 1401.37 1409.37 9 1410.12 1411.40 1415.43 6.98 5.7 10.03 - - - - - -
5045.00 15.53 810 8 50.27 16.1 4.03 1416.84 1401.47 1409.47 9 1410.22 1411.50 1415.54 6.62 5.34 10.03 0.0070 0.0067 0.0067 0.1044 Yes

5045.00 0 810 8 50.27 16.1 4.03 1416.84 1401.47 1409.47 9 1410.22 1411.50 1415.54 6.62 5.34 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

5360.00 0 810 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 - - - - -
5744.96 384.96 810 8 50.27 16.1 4.03 1420.90 1404.82 1412.82 9 1413.57 1416.21 1420.24 7.33 4.69 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 1420.24 7.33 4.69 11.39 - - - - -
5822.44 77.48 810 8 50.27 16.1 4.03 1421.00 1405.06 1413.06 9 1413.81 1416.81 1420.84 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 4.19 11.75 - - - - -
5896.09 73.72 810 8 50.27 16.1 4.03 1421.14 1405.28 1413.28 9 1414.03 1417.38 1421.42 7.11 3.76 12.10 0.0030 0.0067 0.0078 0.4954 0.08 YN

5896.00 0 810 8 50.27 16.1 4.03 1421.14 1405.28 1413.28 9 1414.03 1417.38 1421.42 7.11 3.76 12.10 - - - - -
5899.76 3.76 810 8 50.27 16.1 4.03 1422.45 1405.29 1413.29 9 1414.04 1417.41 1421.44 8.41 5.04 12.12 0.0030 0.0067 0.0067 0.0253 Y&S

5899.76 0 365 7 38.48 9.5 1.40 1422.45 1405.29 1412.29 8 1412.96 1417.49 1418.89 9.49 4.96 12.20 - - - - 0.08 --
6208.00 308.24 365 7 38.48 9.5 1.40 1423.72 1406.21 1413.21 8 1413.88 1418.35 1419.74 9.84 5.37 12.14 0.0030 0.0028 0.0028 0.8574 YV$

Noles: n. 0.012

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

-..

Capacity of a Trapezoidal Channel

Sheet: ~t.i"'3

By: KJS
Date: 08/03/94

Chkd: JVB
Date: 08/03/94

cfs
0.005 ftIft
0.025

4
2 ft
8 ft

A = 32.00 ftA2
P = 24.49 ft

Rh = 1.31 ft
V = 5.02 fps

Q-design =
S =
n =
z =
D =
b =

Q-cap > Q-design and acceptable velocity
for channel to be OK .

A = bD + z(DA2)
P = b + 20(1. + zA2)AO.5
Rh = AlP
V = 1.486/n(Rh)AO.667(S)AO.5
Q = VA

Job No. 93041

Project: Campo Bello Drive Lateral
II -th .,. ~Q-.re,?5 C~j>NN'EL

Diagram:

Design Equations:

Notes:

TRAP1 - 3111/94
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PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Dist to CL Elev P A

-55 25.24.
-23 23.97 21.31 '9.00
-19 23.83 4.00 3.66
-18 23.83 1.00 0.99
-18 23.33 0.50 0.00
0 23.87 18.01 21.87

21 23.55 21.00 23.21
21 24.05 0.50 0.00
22 24.05 1.00 0.77
26 24.12 4.00 2.92
36 28.38 1.77 0.57
52 27.42 0 0

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

73.10 62.97

Sheet: c.t4 - 4
By: KJS

Date: 07/12/94

Chkd: JVB
Date: 07/12/94

Irregular channel
Flow value from
Manning's Eqn.

n = 0.019

Cross Section

23~__-+-_I---+--_-+-----l

..00 -40 -20 0 20 40 60

29..------y--------,

28 -................................................. . .

27 . " .

26 .

Sta = 62+82

Slope = 0.0067WSE = 24.815

Project: Campo Bello Drive lateral

Job No. 93041

IRR • 4/28/94
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PROJECT ENGINEERING CONSULTANTS, LTO.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Dist to CL Elev P A

-38 24.56
-32 23.78 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 22.79 0.50 0.00
0 23.37 18.01 19.08

21 22.96 21.00 20.47

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

4020o

Sheet: C.U-!;S
By: KJS

Date: 07/15/94

Chkd: JVB
Date: 07/15/94

Irregular channel
Flow value from
Manning's Eqn.

-20

n = 0.019

Cross Section

24 •.•..•............•...•.•..•.•....•..•.................•...•.•.•...........-. ...

25 r----------r-----,

24..5 _.__ _._._._ _.._.- _._._._._ _._._.

22.5 -I--~--t-~-+-~-+-----I
-40

Sta = 61+73

Slope = 0.0046WSE = 24.14

Job No. 93041

Project: Campo Bello Drive Lateral

IRR • 4/28194
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PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Irregular channel
Flow value from
Manning's Eqn.

Sheet: CI-J-~

By: KJS
Date: 07/18/94

Chkd: JVB
Date: 07/18/94

n = 0.019

Cross Section

Q

24,-----,...----------,

23,5

21.5 -l---....--.-_-1-__--+-~_...--J

-40 -20 0 20 40 60 80

Sta = 59+73

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 22.41 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
21.5 22.42 0.50 0.00

22 22.46 0.50 0.15
26 22.53 4.00 0.98
76 22.99 22.83 2.40

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

WSE= 22.74

Job No. 93041

Project: Campo Bello Drive Lateral

IRR • 4/28194
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PROJECT ENGINEERING CONSULTANTS, LTO.
3130 N. 35th Avenue, Suite 1

_Phoenix, Arizona 85017

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 2.25

21 21.44 21.00 11.34
21 21.94 0.50 0.00

21.5 21.92 0.50 0.13
25.5 22.11 4.00 0.74
72 22.2 46.50 2.09

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

113.67 28.58
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Project: Campo Bello Drive Lateral

Job No. 93041

WSE= 22.2

IRR • 4/26194

Sta = 58+73

Slope = 0.0045

Sheet: C,J-i-7
By: KJS

Date: 07/12194

Chkd: JVB
Date: 07/12/94

Irregular channel
Flow value from
Manning's Eqn.

n = 0.019

Cross Section
23 ..-::---~-.------------,

22.8 _. -_ _._._._ _.__._ _.._._.-.-._ -._.-.
22.6 _.-. -_ _ _._._._.._.._ _._._-_ _..__._._._._ -.-.-.
22.4 _._._. .._.._.--._._._ _. .._._._._ __ -.-._.-.- _.._._._.

22.2 -·--:r:-----t---=====-
22 _.__.~...... _.__._ _.__ _._._.-.- -.-.-.

21.8 -_ _ _..__.- _..- . _ - _ -.-.-.-.- _ _._._.
21.6 ._._.__._.-.-. - -_. _._._.._.._ __._._._._.._._ -.-.-.

21.4 .j.....................-,.IL-...J.-..---l!---+_-+---l

-60 -40 ·20 0 20 40 60 80
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c§ h-=- 0.025

4g.S ++ Q h= o.o\S
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By: -"----=....::..:.::=-=----

Sht: CB-I----';.......::=:.-...:.-_--
Job# _c:::):-<-~=_=o_4...:.....!..1 _

~.~o\Z.,­

7-'20- 94
.Jye>
I 0-:\.0_~4

Date:
-<--~~--.f-~-_

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

Date: ---'-".;;---'-_--l.__

Catch Basin Methodology

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

~H eA~IN

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 dra'in 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' o.f .at. 5 ;;e~t was conservatively assumed. catch
basins were placed unt'il 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.

I=---:_~-.' -------------------- '=:-----:'- .
PROJECT, ENGINEERIN.~~- ,;jL,,~;,,-
CONSULTANTS. Um:i ',' .' .

I 3130 N. 35th AVENUE, SUITE 1
PHOENIX,. ARIZONA 85017 .
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* Catch basin is added to existing retention area, so there is no required capacity.

Inlet Inlet Req'd Provided Req'd Provided Conn. Pipe Flow
Station Position Type Depth Depth Capacity Capacity Dia. Capacity By

62+02.00 Rt N, 3 grates 4.92 5 116 55.2 36" 61.28 60.8
61+90.00 Rt N 3 grates 4.92 5 60.8 55.2 36" 60.78 5.6

60+40.00 Lt N, 1 grate 3.06 4 * 9.2 15" 16.64 0

60+18.00 Rt N 3 grates 4.92 5 156 55.2 36" 55.41 100.8
60+06.00 Rt N 3 orates 4.92 5 100.8 55.2 36" 55.23 45.6
59+94.00 Rt N, 3 grates 4.92 5 45.6 55.2 36" 54.87 0

59+70.00 Rt M-2 L=17' 3.92 4 93 13 18" 17.91 80
59+70.00 Lt M-2 L=17' 6.17 8 80 13 27" 31.77 67

59+20.00 Lt Stubout - - 231 150.5 48" 150.5 80.5
58+82.00 Lt N, 3 grates 3.32 8 80.5 55.2 30" 45.86 34.64
58+94.00 Lt N. 3 orates 3.32 8 34.64 55.2 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' 5.69 8 58.7 8.3 21" 23.97 50.4
54+10.00 Rt M-1 L=17' 3.75 4 50.4 9.3 15" 14.74 41.1
54+10.00 Lt M-1, L=17' 6.91 8 41.1 9.3 21" 25.79 31.8
51+40.00 Rt M-1, L=10' 2.8 4 31.8 5 15" 15.96 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 orates 6.81 8 125 130 48" 176.36 0
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summary of catch basins
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Catch Basins at Sta 49+80 is existing, therefore all data is not known or needed.

Inlet Inlet Req'd Provided Req'd Provided Conn. Pipe Flow
Station Position Type Depth Depth Capacity Capacity Dia. Capacity By

49+80.00 Rt M-1, l=10' ? ? 21.8 4.5 ? ? 17.3
49+80.00 It 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 It 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 It M-2, l=17' 4.21 8 103 10.8 15" 17.48 92.2

32+50.00 Rt M-2, l=17' 5.44 8 92.2 14 15" 17.04 78.2
32+55.00 It 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 It 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 It M-2, L=17' 3.08 7 10.2 6.6 15" 9.21 3.6
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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 1393.52 1396.13 23 15 5.38 1394.97 1.45 0.13 1.32 9.02

Lt 17+.10 6.6 1393.52 1396.13 14 15 5.38 1394.97 1.45 0.13 1.32 9.46

Rt 28+40 15.5 1399.45 1401.54 20 24 4.93 1400.38 0.93 0.11 0.82 19.37

Lt 29+30 .8.9 1399.93 1402.16 19 18 5.04 1401.00 1.07 0.12 0.95 11.51

Rt 30+90 11.5 1400.65 1404.93 20 15 9.37 1403.77 3.12 0.41 2.71 13.15

Lt 30+90 11.5 1400.65 1404.93 17 15 9.37 1403.77 3.12 0.41 2.71 13.36

Rt 32+50 14 1401.42 1407.45 19 15 11.41 1406.29 4.87 0.61 4.26 16.57

Lt 32+50 14 1401.42 1407.45 17 15 11.41 1406.29 4.87 0.61 4.26 16.75

Rt 35+30 10.8 1402.76 1408.87 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 37+10 12.1 1403.53 1409.55 19 15 9.86 1408.39 4.86 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 0.00 -1.16 -1.16 0.00 -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

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

Phoenix, Arizona 85017
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a Top of Pipe Hyd. Head Extra Req'd

Inlet Station in HGL Curb Length Dia. Velocity Freeboard Available Slope Loss Head Calc. Depth
Iposition lcfs) Elev. Elev. (ft.) (in.) Elev. Head S (+) a ofC.B.

Rt 59+70 13 - 1422.44 42 18 7.36 1421.28 3.60 0.0130 1.81 1.79 19.66 3.92

Lt 59+70 13 1417.68 1422.40 10 27 6.54 1419.47 1.79 0.0060 1.06 0.74 37.76 6.17

Rt 58+35 8.3 - 1421.83 42 15 6.76 1420.67 3.76 0.0141 1.66 2.10 13.55 3.48

Lt 58+35 8.3 1416.91 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 1418.5 4.54 0.0177 2.08 2.46 14.87 3.75

Lt 54+10 9.3 1413.96 1420.19 14 21 7.73 1416.42 2.46 0.0117 1.56 0.90 26.06 6.91

Rt 51+40 5 - 1418.37 42 15 4.07 1417.21 5.07 0.0051 0.60 4.47 16.07 2.80

Lt 51+40 5 1412.14 1418.49 14 15 8.15 1416.61 4.47 0.0204 1.83 2.64 17.44 4.68
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. Connector Pipe Design
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* 0.5' freeboard has been omitted due to constricting conditions caused from the 30" waterline

Top of Pipe

Inlet Station Q HGL Grate Length Dia. Velocity Freeboard Available Head Extra Calculated

Number (efs) Elev. Elev. (ft. ) (in.) Elev. Head Loss Head Q

1 * 62+02 55.2 1418.33 1421.15 71 36 7.81 1421.15 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 1417.88 1423.80 26 15 7.50 1423.30 5.42 0.26. 5.16 17.59

4* 60+18 55.2 1418.10 1420.18 71 36 7.81 1420.18 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 1417.75 1420.07 70 36 7.81 1420.07 2.32 0.28 2.04 64.12

7 58+82 40.25 1417.27 1420.00 8 30 8.20 1419.50 2.23 0.31 1.92 48.66

8 58+94 40.25 1417.36 1420.00 8 30 8.20 1419.50 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
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Project: Campo Bello Drive Lateral

Connector Pipe Sizing

Catch Basins in Sump

Notes:

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

Phoenix, Arizona 85017

Rev:----
Chkd: JVB

Date: 10/10/94

Sheet: .Q;-7
By: KJS

Date: 10/10/94



o = 1.486 *A*R 2/3 *S1l2
f:of: n

o = Of:of:
a 2

Oa =0.7 * (a+y)3/2 * [1- (1--L)5/1·
La a+y

( a )'/2 (a L )'"-+1 - -+1--
R = y . Y L"

"0" ( a )5/2 (a. )5/2-+1 --
Y Y

13'15",9"7
B.'2

Sheet: c.~ -8
By: KJS

Date: 07/06/94

Chkd: JVB
Date: 07/07/94

Water Elev =

Area =
----=~:....---

'"

Street Slope = --...::o::::..;.::...:O::::..;O=--;~6~_

Inlet Number = \, ..,",0 ::. ~ 1L-t.
Inlet Type = M - Z I L. ':' \7 I

Wetted P = 40.10

Gutter Depth = O. :;0

Qtot = \7. 2. cre:;. ~

Qa = 8. c:, c-C-s
~ ",dva) +'1"""-~ U< = I~ .S c:ks

(faoM c;.\1~~~'1 o~ e.B. o;;r..t.)

LOOKlNG NORTIi

O·2f

La =
B.b 4\ .0=0.2.1

ULa= ~7 - 0.'10
4\.0

QalLa =

Q/Qa = o. C)'=='

Job No. 93041

CL

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

Project: Campo Bello Drive Lateral
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PROJECT ENGINEERING CONSULTANTS, LTO.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017
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Project: Campo Bello Drive Lateral

Job No. 93041

CL

J~ I 1401.54·
/ I 1401. -;~ '\

L..--------(----....r
"'" \40 l .04. 140 \, 04 /

20' .

LOOKING EAST

Oa/La = D. '37

La =
27.~ - ,7;,.5-
o·~7

ULa= ??1
0.50=

1~.5

O/Oa = O,l t"

a = 0 . B '" O. -1\ y ZJ -'Z.;, -::

Sheet: C::::~-9

By: KJS
Date: 07/06/94

Chkd: JVB
Date: 07/07/94

Inlet Number = 2.8+40 \Zt.
Inlet Type = !1-'Z I L:: 17'

Street Slope = 0.00<02-

Water Elev = 1401,'54
Area = \4.2.

Wetted P = 4\ .0

Gutter Depth = 0.=5

Otot = ?'4.G:, h
Oa= 21."; cf.;.



CL

Sheet: CB- \0
By: KJS

Date: 07/06/94

Chkd: JVB
Date: 07/07/94

Water Elev =_1:...:.4.:...::0::...2:::.....:.•....:....1~=-_

Area = t?o
-----'~=---

Wetted P = '2,0 . S
---=---~--

Gutter Depth =_---.;:;o_•...:S~__

Qtot = _..:...N"':"'!l.-.=A:..--_

Qa = \"1. 9 ct..:;

Street Slope =~O:....:...::'oo~e=-==~~_

Inlet Number = ZCj 4- ;0 ~.

Inlet Type = M -I t L-:. \1'

2.0'20 1

LOOKING EAST

La =
17.g ::: 4~·4
o.~,

ULa= 20 = 0.4\
48.4

QalLa = 0.37

I I~OZ . llO
I 14o?.\~ \:

'----:....------f----...r
""" /40 I .10 140 I ,Co(P /

Job No.. 93041

Project: Campo Bello Drive Lateral

PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017
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Project: Campo Bello Drive Lateral

Sheet: GB - \\
By: KJS

Date: 07/06/94

Chkd: JVB
Date: 07/07/94

Job No. _9.;;;..3;...;0;...;4~1_

CL

Inlet Number = ~O-\o90'! ~~ Lt.
Inlet Type = ~1 ~ 2. , L= \J '

.... ....

LOOKING EAST

QalLa = 0.213

La =
~\."3> =
0·25

ULa=
-;7

12£5,2

Street Slope = 0.02 \ 4

Water Elev = 1':1 04 . 79
Area =_--:...10::....·.:.....6.:::-__

Wetted P = __4...;..=.O.:.....__"ll.....-_

Gutter Depth =_...;0::;...;....3~0~_

Qtot = <02. ~ C+$: ~

Qa = ~ \ .~ G:-h
ac.-tvaj .{1w ·~I G = ~4 . '2. of.:;

( -Hzo","" "SO\o'>'I""'A2~ at G.~. c).4.)

..20 1

\2.5. 'Z.

= 0.30

20'-....

Q/Qa= 0.40

Q= --



PROJECT ENGINEERING CONSULTANTS, LTD.
· .....130 N. 35th Avenue, Suite 1
,~noenix, Arizona 85017

Flow-by to next inlet =

I
I
I
I
I
I
I
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I
I
I
I
I
I
I

..

I
I

Project: Campo Bello Drive Lateral

Station 32+50 Rt & Lt

Qa = 20.8 CFS
S = 0.0116 '1FT
n = 0.015

x-Slope = 0.0305 '1FT
51. Width = 40 FT

z = 32.79
zln = 2185:79

Y = 0.50 FT
Spread = 16.40 FT

Dry Pvm1. = 3.59545

L= 37 FT
a= 2 IN

aly= 0.33
QalLa = 0.37

La = 56.30
ULa= 0.66

Q/Qa= 0.84
Q= . 14.03

Sheet: CB-I2.
By: KJS

Date: 07119/94

Chkd: JVB
Date: 07/19/94

Catch Basin Desig
Type "M"

Flow-by Cond

(Clogging factor = 0.8)

6.77 CFS



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

Flow-by to next inlet =

Station 35+30 Rt & Lt

Project: Campo Bello Drive lateral

.~

Sheet: CB-/~

By: KJS
Date: 07/19/94

Chkd: JVB
Date: 07/19/94

Flow-by Cond

Catch Basin Desig
Type"M"

2.63 CFS

(Clogging factor = 0.8)

FT
IN

37
2

0.33
0.37

36.33
1.02
1.00
10.77

l=
a=

aly=
Qalla =

la =
Ula=

Q/Qa=
Q=

Qa = 13.4 CFS
S = 0.0038 '1FT
n = 0.015

x-Slope = 0.027 '1FT
St. Width = 40 FT

z = 37.04
zln = 2469.14

y= 0.50 FT
Spread = 18.51 FT

Dry Pvmt. = 1.49384
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o = 1.486 *A*R 2/3 *Sl/2
tot n

o = Otot
4 2

~: =0.7 * (a+y)3/2 *[1- (l-afyr/1
( )

'/2 ( L rR = ;+1 - ;+1-z;:
0 4 ( a )5/2 (a )5/2-+1 -­y y

Chkd: _~J:..::V~B~_
Date: 07/07/94

---'--~-

Sheet: ?fP - /4
By: KJS
---='~~-

Date: _-=0~7/:...::;0..;:;.:;6/~94..:..-._

Water Elev = \40'1. 55
Area = \\ . ~

-_..:--~--

Wetted P = 4 \ . 0

Gutter Depth =_--=0;"..;.;....5:=:-..__

Otot = ~\. 3 GJ;s

Qa =_---:..:1s:....._l..:-::.:::::.:::::.:~:......:s~

Street Slope = 0.004-0

Inlet Number = ?7... \O~ ~1l+
Inlet Type = M-Z , L~ 11 '

)2. . I=

'Zo'

LOOKING EAST

CL

0'

QalLa = 0.37

0= 0.8 l' O.C1~ l( IS.,

ULa = _..-----:;~_...:7__ -::. O. BI
42.4

Q/Qa = O. 0~'

Job No. 93041

Project: Campo Bello Drive Lateral

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

Flow-by to next inlet =

Station 49+80 Rt

Project: Campo Bello Drive Lateral

Sheet: C8-/S'
By: KJS

Date: 07118/94

Chkd: JVB
Date: 07/18/94

Flow-by Cond

Catch Basin Desig
Type"M"

6.36 CFS.

(Clogging factor = 0.8)

FT
IN

13
2

0.42
0.29
38.23
0.34
0.52
4.54

L=
a=

a1y=
QalLa =

La =
ULa=

Q/Qa=
Q=

Qa = 10.9 CFS
S = 0.007 11FT
n = 0.015

x-Slope = 0.025 '1FT
St. Width = 40 FT

z = 40.00
zln = 2666.67

Y= 0.40 FT
Spread = 16.03 FT

Dry Pvmt. = 3.97381
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PROJECT ENGINEERING CONSULTANTS, LTO.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Flow-by to next inlet =

Station 49+80 It

Project: Campo Bello Drive lateral

Flow-by Cond

Chkd: JVB
Date: 07/18/94

Sheet: aB - I~

By: KJS
Date: 07/18/94

Catch Basin Desig
Type"M"

4.64 CFS

(Clogging factor = 0.8)

FT
IN

20
2

0.42
0.29

38.23
0.52
0.72
6.26

l=
a=

aly=
Qalla =

la =
Ula=

Q/Qa=
Q=

Qa = 10.9 CFS
S = 0.007 '1FT
n = 0.015

x-Slope = 0.025 '1FT
St. Width = 40 FT

z = 40.00
zln = 2666.67

Y= 0.40 FT
Spread = 16.03 FT

Dry Pvmt. = 3.97381
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I
I
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I
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I
I
I



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

() = 1.486 *A*R2/3*Sl/2
tot n

Q = Qtot
a 2

~: = 0.7* (a+y)3/2 *[1- (1-*r/1
( )

'/2 ( L r.2.. = ~+1 - ~+1-L:
Qa ( a )5/2 (a )5/2-+1 -­yy

Qa/La = 0.30

La = /0·1 ::. 5~41o. "3>0

ULa=
13 0.-2.4--

t53./

Q/Qa= O.,?q

Q= 0·8 '" 0·:;9 )( \0· I -= 17.0 ~.c'S

Sheet: ~B- ~7
By: KJS

Date: 07/06/94

Chkd: JVB
Date: 07/07/94

Water Elev = \4\e. -:;5

Area =~-=O__•0:;;,.-_'__

Wetted P = 40 . 6
Gutter Depth = O. 4.'Z

Qlot = 3'2. •Z ~
Qa = \G::J .\ c:.k

Street Slope = O. 00~9

Inlet Number = :;1~40! ~lli
Inlet Type = H- \ I L-- \0 I

CL

LOOKING EAST

Job No. 93041

Project: Campo Bello Drive Lateral
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PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Q = 1.486 *A*R 2/3 *Sl/2
tot n

Q = Qtot
a 2

~: =0.7 * (a+y)3/2 *[1- (l-afyr/1
( )

'/2 ( L )'/2
.£. = ~+1 - ~+1-X;:
'Qa (a )5/2 (a)5/2-+1 --y y

La =
Zl.~ :: 78.4
O.~I

ULa=
'20

:: 0 .. "34-?B.4

Sheet: Gf3 -/5
By: KJS

Date: 07/06/94

Chkd: JVB
Date: 07/07/94

Water Elev = 14'2.0. "20

Area = _....:.\-=1.c.:.... .:::::::0__

Wetted P = _....:4~I.-=O==--__
Gutter Depth =__O=...:....'....::;S~__

Qtot = 43. '2. c:.fs

Qa = 21 ..co c.fs
~~--=---=.::-=---

Street Slope = o. oO~8

Inlet Number = ?4-t \0 ~ taf L-\­
Inlet Type = -11-1, L ~ Ii'

2.0'

QalLa = o. ~7

LOOKING EAST

Q/Qa = o. s;4

CL

14'20.ZG:, I '4 14Z0.1G?
/ I I ZO.lb \\

-,.",----T----...J
""" 141'),1~ 14lq .l~ /

·Zo'

Job No. 93041

Project: Campo Bello Drive Lateral
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Q = 1.486 *A *R 2/ 3 * Sl/2
tot n

Q = Q tot
., 2

~: =0.7 *(a+y)3/2 *[1-(1-~r/1

( }
'/2 ( L rR = ~+1 - ~+1-L;

Q., (a }5/2 (a}5/2-+1 --
y y'

"'::-13> - 19
KJS

07/06/94

/"""

\4 ."2 ,,-,+").

Sheet:
--"---'-"'-~~-

By:
-----~~-Date:
-~~~-

Chkd: _--=J~V;,...;;B~_
Date: 07/07/94

----'---,-----'--

,
Inlet Number = 58 4- ~5 ~ \ L-\-.

Inlet Type = M- \ I L:: \"1 1

Street Slope = o.oo-;Sc::j

Water Elev = --!.:14::J....:::1.:..t.I..:.,..=8:....4.:.-\_

Area = 11. 0----!.,;...;....;:;..---

Wetted P =__4;;.;...:..!:...;'0:::::-__

Gutter Depth =_--.=;0..:..• ..::;S:...-__

Qtot =

Qa=

""? ' •,-0

LOOKING EAST

20'

QalLa = 0·'37

La =
14.2

~B.4-
0.37 -

ULa= ZO =. O.Z:;Z
39.4

Q/Qa= 0.1; .

Q=

CL

1411.' I \4"1 ~'l 1421.64l...--------f ~, I 'S-
~ :4-2 I .'~4 \42!.;4-- /

Job No. 93041

Project: Campo Bello Drive Lateral

PROJECT ENGINEERING CONSULTANTS, LTO.
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

Project: Campo Bello Drive Lateral

Job No. 93041

CL

/a.21. .<l-Z I ~2 .4'2j7 I 14Z2.~2

~----------r----...r
"" 141.1 .qz. 142\.elZ /

20'

LOOKING EAST

OalLa = o. ~7

La =
17.~ :::. 47.0
0·3>7

ULa= ~:? 0.18-
47.~

O/Oa = t), qZ

Sheet: CB - 20
By: KJS

Date: 07/06/94

Chkd: JVB
Date: 07/07/94

+1A'
Inlet Number = ?~ +10" ~.I't ~ L;\-

Inlet Type = M"2, L:: \1 ~

Street Slope = O.004S

Water Elev = ----:\~4:..;;;2_='Z::.;.:....4~2=___

Area = 12.0----==-----
Wetted P = _-=4.!...2\~~-=O:,-,-__

Gutter Depth =_....::0:;,..;..• ..:::;5 _

Otot = 2'2.'2 r;;ts
Oa= 17.<2 ~
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PROJECT ENGINEERING.
CONSULTANTS. LTO.
3130 N. 35th AVENUE, SUllE 1
PHOENIX. ARIZONA 85017

CAMeQ::·~O· Dit!tVf! LATfi1PA l.. Sht: __<C_~:---_2--:/ _
" -"*i+;' Job# _~'7:....:~::;..o~4!....!1 _

C}(ekANATIOhl OF RIEFE$JZf2'NT CATCl-l- - 'E?bS!I'{ By: ~I==--=-.--,s.=~~O~~'T__
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PROJECT ENGINEERING
CONSULTANTS, LID.
3130 N. 35th AVENUE, SUITE 1
PHOENIX, ARIZONA 85017

04MPO . f3i#t!iliiiJ~ DPIve LIJ:i81ZAl Sht: CB-?2
Job# Q'3041

By : K· SJ4o~r
____________________ Date: 7 - ~ - 24

Chkd: -1V~

Date: I (;) ~ \0-~ 4

Inlek 1\'1 ~\Jmp co0c\\-hon '

Yo ~ f, 4 h ) ~Y'I\e+ ~te-s J).S .An O~-+~

Q = CMi>7 hL (2 gelo t S
= 0.<;'7 A[ 29 (eli. -lyzJrs
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PROJECT ENGINEERING;
CONStJtTANTS, lTD~
3130 N. 35th AVENUE, SUITE 1
PHOENIX. ARIZONA 85017

CP1p6~tf3_:'Pf2'ive ~7C12AI.. Sht: c.~ -Z~

Job# 9 ~ o4..L-1 _
G'{WW::':~ CIrr~AI &~/N CArKt"Y O/'&Vt.AnoNs By: t:::. S'~~T

_______________________ Date: 7- 7- '74
Chkd: .J y~
Date: I 0 ~ I (:) - <=1 4
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PROJECT ENGINEERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Project: Campo Bello Drive Lateral
grates in channel South of Grovers Ave.

Qa= CFS
Depth = 2 FT

Grate width = 2 '1FT
Grate length = 3.33 FT

Clear opening area = 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.

Sheet: (;B-24
By: KJS

Date: 08/03/94

Chkd: JVB
Date: 08/03/94

Catch Basin Design
Single Grate Capacity

Sump Condo



Grate operates mostly as an orifice.
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PROJECT ENGINEERING CONSULTANTS, LTD.
'3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017

Project: Campo Bello Drive Lateral

Station 60+40

Oa= CFS
Depth = 1 FT

Grate width = 2 '1FT
Grate length = 3.33 FT

Clear opening area = 4.84 SOFT
Is curb against grate? no

Perimeter = 10.66 FT

Flow into grate, 0 = 18.39 CFS

Adjusted flow by 50% = 9.19 CFS

Sheet: (;8-26'
By: KJS

Date: 07/20/94

Chkd: JVB
Date: 07/20/94

Catch Basin Design
Single Grate Capacity

Sump Condo



I
I
I
I
I
I
I
I
I

[I

I
I
I
I
I
I
I
I
I

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

Project: Campo Bello Drive Lateral

Station 58+82 & 58+94

Oa= CFS
Depth = 2 FT

Grate width = 2 11FT
Grate length = 3.33 FT

Clear opening area = 4.84 SOFT
Is curb against grate? no

Perimeter = 10.66 FT

Flow into grate, 0 = 36.78 CFS

Adjusted flow by 50% = 18.39 CFS

Grate operates as an orifice.

Sheet: c,s -ZtO
By: KJS

Date: 08/03/94

Chkd: JVB
Date: 08/03/94

Catch Basin Design
Single Grate Capacity

SumpCond.



Grate operates mostly as an orifice.

Flow into grate, 0 = 26.01 CFS

Adjusted flow by 50% = 13.00 CFS

Station 49+74

Sump Condo

Chkd: JVB
Date: 07/20/94

Sheet: ell -27
By: KJS

Date: 07/20/94

Catch Basin Design
Single Grate Capacity

'1FT
FT
SOFT

2
3.33
4.84
no

10.66 FT

Oa = CFS
Depth = 1.5 FT

Grate width =
Grate length =

Clear opening area =
Is curb against grate?

Perimeter =

Project: Campo Bello Drive Lateral

PROJECT ENGIN.EERING CONSULTANTS, LTD.
3130 N. 35th Avenue, Suite 1
Phoenix, Arizona 85017
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PROJECT ENGINEERING.
CONSULTANTS~ -LTO.----
3130 N. 35th AVENU~~ SUITE 1
PHOENIX. ARIZONA 85017
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, PROJECT ENGINEERING:
CONSULTANTS, LTO.
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

TRAP1 • 3111/94

125 cfs
0.01 '1ft
0.04

4
1.5 ft
35 ft

Sheet: ~tb- '7::>/
By: KJS

Date: 10/10/94

Chkd: JVB
Date: 10/10/94

A = 61.50 ftJ\2
P = 47.37 ft

Rh = 1.30 ft
V = 4.42 fps

Capacity of a Trapezoidal Channel

Q-design =
S =
n =
z =
o =
b =

Q-cap > Q-design and acceptable velocity
for channel to be OK.

b A.Zl
c-+-----~--+-- .~

A = bD + z(DJ\2)
P = b + 20(1 + zJ\2)J\0.5
Rh = AlP
V = 1.486/n(Rh)J\0.667(S)J\0.5
Q = VA

Project: Campo Bello Drive Lateral
16th and Grovers Channel

Diagram:

Job No. 93041

Design Equations:

Notes:
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-------------------
Figure 4.42

Culvert Design Fonn .
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Project: CAMPO 8eu..oc:;g,yeUrrer-zAL Station: CULVERT DESIGN FORM

Sheet of Designer/Dale: f:;:J$ / 5-4-94
,

RevlewerJDate: /

Hydrological Data ct-rr.ra i?C'C'sE" OF $IO£w'AI,...~

. n yElevation: f3c!4A '3 ,It .
J!l 0 Method: TI2Zo

E\,,:a93~ ..s::

~ 0 DraInage Area: o Stream Slope:

HW; _tLi ;- ::~--~-13 138~ 34~ 0 Channel Shape:
o Other:(/) 0 Routing: t v-;~....... '" e£WnaI Slream Bed :lW

Design AowsITallwater a:/3B8,oe ,ft~ L
R.I.,yeara Flow,cfs lW,ft . S "" So- FallilaElo: 1383.40. It

100 353-44 := 5.'74 S = 0,045
La = (04282

Flow Headwater calculations ...
Per Inlet Control OUtlet Control .!Ie

2;-Culvert Description: Total Barral -ClIO

Flow OIN HW~D HWj Fall Eliu lW dc dc+D ho lea H E4to ,g~~ --'8ell =-Material· Shape •Size· Entrance Q,cfa (1) (2) (3) (4) (5) 2 (6) (7) (8) B:z:w a:: Comments

8')(4' CcJN'.2J1I!'T'p. 8o't~O':..75· 269 2£3'1 1,4-(;, 5.84 0 'j93;j2 5-')4 ;.43 7,72 5.CJ4 0·4 2.2/ /31/.55 /393.92 '7,03

Technical FooJnotes: (4) Elhi =HWj + Eli (Invert of Inlet control section) (7) H =[1+ ke + (29n2L)/R1.33] v2J2g
(1) Use QlNB for box culverts. (5) TW based on downstream control or ftow depth in
(2) HWIID. HWID or HWf/D from design char1s channeL (8) ELho = ELo + H + ho
(3) FALl == HWi - <Elhd - ELsO; Fallis zero (6) he = TW or (de +D}12 (whichever is greater).

for culverts on grade.

Subscript l)eftnltJons: Comments, Discussion; CUlvert Barre! Selected:

:e,.~e L inlet control cJ. =(~)'/3 =(( ZB9/8 )"l. )"\ 3 4 3- I 4'a Size:. B l<

f. section
hd. =..Headwater o. OUtlet

~ 9 32·2 ' Shape: BoX
hj. Herin inlet sf. Streambed at

_ A. 9~ 4 Materta!: amc:I2~7e n: 0,013control cuJvert face Q: 239
he. Headwater in outlet lW. Tailw81er /z. - r: : Ib + B - :: /. 33 V:; A~32 ,. 9.03' Entrance: 30: 75° W/N6wAy."H~ttecontrol

(')

i

t\
<
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DDDDDDDOVVDDDDOVDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDVDVDVDDVOOODDOOOOOVOVDDOOOODVOOD
ODODDDODVDDDDDDVDDVDDDDDDD FHWA CULVERT ANALYSIS VVDDDDDDVDDDDDDVDDDDDDDDDD
DDDDDDDDDOODDODDODDDDDDDDD HY-8, VERSION 4.1 DDDDDDDDDDDVDDDDDVDDODDVDD
IDDDBODDDDDDODODODDDDDDDODDODDDBDDVDDDDDDDDDDDDDDDDODDDDDDDDDDDDDDDDDDDDDDDDDDD?
.3 C J SITE DATA.3 CUlVERT SHAPE, MATERIAL, INLET .3
J UCVDDDDDDDDDDDDODODDDODVDDDDEVDDDODDDDDDVVVDDDDDDOODDDODODDODOODDDDODDDDDDDD4
] L] INLET OUTLET CUlVERT.3 BAHRELS J
J VJ ELEV. ELEV. LENGTH J SHAPE SPAN RISE MANNING INLET J
J .3 (FTl (FTl (FTl .3 MATERIAL (FTl <FTI n TYPE .3
.3 1 .31388.08 1383.40 104.11.3 1 RCB 8.00 4.1)0 .012 CONVENTIONAL]
.32.3.3 .3
.3 3J.3 .3
.3 4J.3 .]
J 5J:3 .3
3b3.3 .3
~DDDADDDDVDDDDDDVDDDDDDVVDDDDDDADDODVDVDVDOODODDDDDDDDOOOVDOODVVVDDOVOOVOOOODVOY

OOVOOOOOOODODOVOODDODVVDVODVDOOOVDDDVVODVDDDOODVVDDDDVDDVDDDVVDDDDDDDDDDDDDDDDDD
FILE: BASIN5 CULVERT HEADWATER ELEVATION iFT) DATE: 03-09-1994

DISCHARGE 1 2 3 4 5 6 ROADWAY
0 1389.24 0.01) 0.00 0.00 0.00 0.00 1394.00

30 1389.26 0.00 0.00 0.00 0.00 0.00 1394.22
60 1389.85 0.00 0.00 0.00 0.00 0.00 1394.34
90 1390.43 0.00 0.00 0.00 0.00 0.00 1394.45

120 1.390.95 0.00 0.00 0.00 0.00 0.00 1394.54
150 1391. 43 0.00 0.00 0.00 0.00 0.00 1394.62
180 1391.89 0.00 0.00 0.00 0.00 0.00 1394.71
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 1394.85
270 1393.45 0.00 0.00 0.00 0.00 0.00 1394.92
293 1393.91 0.00 0.00 0.00 0.00 0.00 1394.98
352 1395.28 0.00 0.00 0.00 0.00 0.00 0.00

The above Qand HW are for a point above the roadway.
DDDODDDDDDDDDDDDDODDDDDODDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CURRENT DATE: 05-05-1994
CURRENT TIME: 10:38:31

FILE DATE: 03-09-1994
FILE NAME: BASINS
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DDDDDDDODDDDDDDDDDDDDDDODDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
PERFORMANCE CURVE FOR CULVERT I 1 - 1 ( 8 BY 4 ) RCB

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDODDDDDDDDDDDDDDDDDDDDDDD
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
lcfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) Ifps) Ht)

DDVDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDODDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
o 1389.24 0.00 1.16 O-NF 0.00 0.00 0.00 0.00 0.00 5.84

30 1389.26 1.12 1.18 I-Slf 0.28 0.76 0.94 4.(") 0.00 5.84
60 1389.85 1.77 1.77 1-s1f 0.48 1.21 1.88 4.00 0.00 5.84
~) 1390.43 2.35 2.35 1-s1f 0.62 1.58 2.81 4.~) 0.00 5.84

120 1390.95 2.87 2.87 1-S1f 0.76 1.92 3.75 4.(ft) 0.00 5.84
150 1391.43 3.35 3.35 I-S1f 0.88 2.22 4.69 4.00 0.00 5.84
180 1391.89 3.81 3.81 1-S1+ 0.99 2.51 5.63 4.00 0.00 5.84
210 1392.38 4.30 4.30 l-Slf 1.09 2.78 6.56 4.00 0.00 5.84
240 1392.89 4.81 4.81 I-Slf 1.20 3.04 7.50 4.00 0.00 5.84
270 1393.45 5.37 5.37 1-51f 1.29 3.29 8.44 4.00 0.00 5.84
293 1393.91 5.83 5.83 1-S1f 1.37 3.47 9.16 4.~) 0.00 5.84

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
El. inlet face invert 138B.08 ft El. Qutlet invert 1383.40 ft
£1. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

***** SITE DATA ***** CULVERT INVERT **************
INLET. STATION (FT) 2375.00
INLET ELEVATION (FT) 138B.08
OUTLET STATION (FT) 2271.00
OUTLET ELEVATION 1FT) 1383.40
NUMBER OF BARRELS 1
SLOPE (V-FT/H-FT) 0.0450
CULVERT LENBTH ALONG SLOPE (FT) 104.11

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE BOX
BARREL SPAN 8.00 FT
BARREL RISE 4.00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WAl..L SQUARE EDGE (30-75 DEB. FLARE)
INLET DEPRESSION NONE

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD



3

CONSTANT WATER SURFACE ELEVATION
1389.24

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDVDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
DDDDDDDDDDDDDDDDDDDDDDDDDD ROADWAY OVERTOPPING DATA DDDDDDDDDDDDDDDDDDDDDDDDDD
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

?v-4

-..

PAVED
80.00

100.00
1394.00

ROADWAY SURFACE
EMBANKMENT TOP WIDTH (FTl
CREST LENGTH (FTl
OVERTOPPING CREST ELEVATION (FTl

DDPPDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDPDDDPDDDDDDDDDDDDDDDDDDDDDDDDDDDD
\DDDDDDDDDDDDDDDDDDDDDDDD TAILWATER DDDPDDDDDPDDDDDDPDDDDDDDDD

uDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
DDODDODDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
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DES I Gt-.J

Q(CFS)= 997.89
V(FPS)= 4.9'3

RREA<FT2)= 200.00
P-WEHFT>= 73.00
RH<FD= 2.74
H= e.K350
S<FT/FT>= 13.00.36

Sht: _M_c_-......1 _
Job# _q~~=t)=-=4.L_1 _

By: ~../=...;.\,/,_~~ _

Date: ----"2'~-~~-...:..=__q.L.:4:!:..___
Chkd: _=J:::;_$!....-~_......-_

Date: ---:'5:==-':...lo'Z..~~:='--""....L1-+1__
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PROJECT ENGINEERING:
CONSULTANTS. LTO.
3130 N. 35th AVENUE, SUITE 1
PHOENIX, ARIZONA 85017
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PROJECT ENGINEERING CONSULTANTS, LTO.

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

Project: Campo Bello Drive Lateral
ASTM C 76 - Wall B

Rev:
Chkd :--"""L"'"'M"""M:---
Date : 11123/94

Sheet: MG-S
By: KJS

Date : 11123194

STATION 0 Be H HlBe Rsd P Rsd*P Ce BcJl2 W We WI Bf We+WI Bf*D F. S. 00.01 00.01
TO Pipel.D. PipeO. D. Height of Projection From Soil Unit Wt. Bedding Round Remarb

STATION eft) eft) Cover (ft) (ftIft) Assumed Ratio Graph (ftII2) (lbslftI\3) (Ibslft) (Ibslft) Factor (lbsIft) (ft) I(lbsIftIft\ Up
16+40
16+52 9 10.67 7.3 0.68 0.7 1 0.7 0.78 113.849 140 12474.9 295.6 1.90 12nO.5 17.10 1.0 746.8 750
17+25 9 10.67 7.2 0.67 0.7 1 0.7 o.n 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 1.90 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 10557.1 237.1 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 10794.2 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 110n.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 0.55 113.849 140 8833.09 264.0 1.90 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
31+70 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 18630.7 17.10 1.0 1089.5 1250
34+20 9 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 0.54 113.849 140 8545.76 268.9 1.90 8814.64 17.10 1.0 515.5 750
40+00 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 1.0 515.5 750
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 1.0 515.5 750
43+00 9 10.67 8.1 0.76 0.7 1 0.7 0.59 113.849 140 9407.n 254.5 1.90 9662.3 17.10 1.0 565.0 750
45+00 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 1.0 515.5 750
47+00 9 10.67 7.2 0.67 0.7 1 0.7 o.n 113.849 140 12280.8 301.5 1.90 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 12nO.5 17.10 1.0 746.8 750
48+57 8 9.5 7.3 o.n 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 n4.1 1000
52+00 8 9.5 7.2 0.76 0.7 1 0.7 0.88 90.25 140 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 11476.1 290.0 1.90 11766.1 15.20 1.0 n4.1 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 11476.1 290.0 1.90 11766.1 15.20 1.0 n4.1 1000
59+02 8 9.5 8.8 0.93 0.7 1 0.7 0.91 90.25 140 11520.8 225.2 1.90 11746 15.20 1.0 n2.8 1000
59+14 7 8.33 8.9 1.07 0.7 1 0.7 1.19 69.3889 140 11513.2 221.5 1.90 11734.7 13.30 1.0 882.3 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 69.3889 140 13307.8 194.4 1.90 13502.2 13.30 1.0 1015.2 1250

.
Notes :

Design Data (Provided by the City of Phoenix)
Ku =0.1924 F. S. =1.0

For Hc"10 P =1.0 He/Be =1.7
For H> 10. P = 0.5 He/Be = 1.4

..
* Change in D-Load due to Bf transition



- _. - - - - - - - - - - - - - - - - -
PROJECT ENGINEERING CONSULTANTS, LTD.

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

Project: Campo Bello Drive Lateral
Connector Pipe D.Loads

Rev: _

Chkd: LMM
Date : 11123194

Sheet: MG-0
By; KJS

Date : 11123194

0 Be H H/Be Rsd P Rsd*P Ce Bel\2 W We WI Bf We+WI Bf*D F. S. 00.01 00.01
Pipe!. D. PipeO. D. Height of Projection From Soil Unit Wt. Bedding Round Remarks

STATION (ft) (ft) Cover (ft) (ftIft) Assumed Ratio Graph (ftI\2) (Ibs1ft1\3) (Ibslft) (Ibslft) Factor (Ibs1ft) (ft) /lbsIftIft\ Up

17+05.00 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 2843.4 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 2.5 19 7.60 0.7 0.5 0.35 12.48 6.25 140 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 2990.8 3000
30+90.00 1.25 1.625 24 14.n 0.7 0.5 0.35 24.n 2.64063 140 9156.18 43.0 2.15 9199.19 2.69 1.0 3418.3 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 2986.8 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 9973.24 2.69 1.0 3706.6 3750
32+55.00 1.25 1.625 24 14.n 0.7 0.5 0.35 24.n 2.64063 140 9156.18 '43.0 2.15 9199.19 2.69 1.0 3418.3 3500
35+25.00 1.25 1.625 24 14.n 0.7 0.5 0.35 24.n 2.64063 140 9156.18 43.0 2.15 9199.19 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 3130.5 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+15.00 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 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 3000
49+74.00 4 4.833 17 3.52 0.7 0.5 0.35 5.48 23.3579 140 17933.2 78.4 1.90 18011.6 7.60 1.0 2369.9 2500 3000*
51+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 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 44n.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 2.16 10283.2 3.n 1.0 2725.1 2750
54+10.00 1.25 1.625 12 7.38 0.7 0.5 0.35 12.11 2.64063 140 44n.48 139.4 1.90 4616.83 2.38 1.0 1943.9 2000
58+35.00 1.75 2.208 20 9.06 0.7 0.5 0.35 14.98 4.87526 140 10223.9 59.3 2.16 10283.2 3.n 1.0 2725.1 2750
58+35.00 1.25 1.625 11 6.n 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 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 2665.6 2750
58+94.00 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 2665.6 2750
59+20.00 4 4.833 18 3.72 0.7 0.5 0.35 5.84 23.3579 140 19092.8 71.1 1.90 19163.9 7.60 1.0 2521.6 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 4112.64 313.7 1.90 4426.29 2.85 1.0 1553.1 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 2.16 18381.8 6.48 1.0 2835.4 3000
60+06.00 3 3.667 22 6.00 0.7 0.5 0.35 9.74 13.4469 140 18331.7 50.2 2.16 18381.8 6.48 1.0 2835.4 3000
60+18.00 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
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 8426.56 2.69 1.0 3130.5 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 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

Notes:
Design Data (Provided by the City of Phoenix)

Ku = 0.1924 F. S. = 1.0
ForH-10 P=1.0 He/Be = 1.7
For H> 10. P = 0.5 He/Be = 1.4

* Change in D-Load due to Bf transition
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