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1.0 INTRODUCTION

Rancho Cabrillo is located in an unincorporated area of Maricopa County, Arizona within
portions of Sections 3 and 10, Township 4 North, Range 1 West, Gila and Salt River
Base and Meridian. It is bounded by Dysart Road to the east, Litchfield Road to the
west, Jomax Road to the north and the McMicken Dam/Trilby Wash flowage easement
to the south (see Figure 1). The offsite roadways that serve Rancho Cabrillo traverse
portions of Sections 1 and 2, T 4N, R1W.

The purpose of this drainage report is to provide the technical calculations for onsite and
offsite hydrologic and hydraulic designs for Rancho Cabrillo Phase 1. The Master
Drainage Report (Master Report) prepared by Stantec Consulting, Inc. in September
2001 (Reference 3) and the Addendum to the Master Drainage Report (Addendum
Report) prepared by WLB Group, Inc. in December 2, 2003 had been submitted to the
Maricopa County Flood Control District (FCDMC) and approved by the agency. The
drainage designs provided in this report have complied with the guideline and criteria
described in the Master Drainage Report and the Addendum Report.

2.0 HYDROLOGY

Drainage sub-areas (Exhibits A and B) are delineated on the drainage maps. Onsite
and offsite peak flow for the sub-areas were estimated using the Rational Method.
Estimated peak discharges of 2-, 5-, 10-, 25-, 50- and 100-year storm frequencies have
been calculated for the onsite and offsite areas and are provided in Appendix A.

Retention storage is provided for the onsite collector and arterial streets. The required
100-year, 2-hour volumes are included in Appendix B.

3.0 HYDRAULIC DESIGN

Pavement runoff will be conveyed in sheet flow into the proposed retention areas via
scuppers, catch basins and open ditches throughout the project site and offsite roads.
Pavement drainage design, including street capacity, scuppers and open ditches are
included in Appendices C through E, respectively.

Haestad Methods FlowMaster was used to design open ditches and check street
capacity. For arterial streets, it is required to maintain one dry lane of 12’ each direction
for traffic during a 10-year storm event. Calculations for street capacity are included in
Appendix C and open ditch design is in Appendix E.

Scupper or catch basin design is given in Appendix D.
Haestad Methods CulvertMaster was used to design cross culverts underneath collector

and arterial streets for onsite and offsite areas. The printouts are provided in Appendix
F.
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4.0 CONCLUSIONS

The hydrologic and hydraulic designs for onsite and offsite collector roads are included
in the appendices of this report. All analyses and designs for onsite and offsite drainage
infrastructures are in accordance with the FCDMC criteria. Onsite flows generated from
the 100-year, 2-hour storm event will be directed to and contained in onsite retention
facilities.

Arterial streets are designed to adequately convey the 10-year peak flow with one dry
lane open to ftraffic during the storm event.

5.0 REFERENCES

1. Master Drainage Report for Rancho Cabrillo, Stantec Consulting, Inc., revised
September 18, 2001.

2. Addendum to the Master Drainage Report for Rancho Cabrillo, The WLB Group,
Inc., December 2, 2002.

3. Drainage Design Manual for Maricopa County, Arizona, Volume | Hydrology and
Volume Il Hydraulics, Flood Control District of Maricopa County, January 1995.



APPENDIX A

HYDROLOGIC DATA SHEETS
a) Onsite
b) Offsite



A(a) Onsite



Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB

LOCATION DATA

Date

: 12-16-03

Location: LITCHFIELD RD & W. Yé4RUAG BLVD ( LP STR [0+6()

Project Name: RANCHO CABRILLO Subarea id: DAl

Drainage Area Cover:

DESIGN DATA

PAVEMENT

Drainage Area 2.29 acres

Watercourse Length 1300.0 feet

Top Elevation 100.0 feet

Bottom Elevation 88.8 feet

Slope .00860 feet/feet

Roughness Coefficient (Kb) .03775

10-Year, 6-Hour Rainfall 2.07 inches

Hydrological Summary Table
Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
(cfs) 5 7 8 11 14 16
0.800 0.800 0.800 0.880 0.950 0.950

(min) 13.1 6 10.8 9.9 5.4 8.9
(in/hr) 2.6 6 4.3 5.5 6.3 7.3




Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB

LOCATION DATA

Date: 12-16-03

Location: W:YEARUNG BLYVD (LP STA 20+05)

Project Name: RANCHO CABRILLO Subarea id: DA2

Drainage Area Cover: PAVEMENT

DESIGN DATA

Drainage Area

Watercourse Length

Top Elevation

Bottom Elevation

Slope

Roughness Coefficient (Kb)

10-Year, 6-Hour Rainfall

620.0
100.0
96.9
.00500
.04074

2.07

acres
feet
feet
feet

feet/feet

inches

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 2 2 3 4 5 6
C 0.800 0.800 0.800 0.880 0.950 0.950
Tc (min) 10.8 9.5 8.9 8.2 7.8 7.3
i (in/hr) 2.9 3.9 4.7 5.9 6.8 7.9




Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB Date: 12-16-03
LOCATION DATA

Location: W YearuwG BLVD (LP STA 22+95)

Project Name: RANCHO CABRILLO Subarea id: DA3

Drainage Area Cover: pavement
DESIGN DATA

Drainage Area 0.50 acres

Watercourse Length 370.0 feet

Top Elevation 100.0 feet

Bottom Elevation 97.8 feet

Slope .00581 feet/feet

Roughness Coefficient (Kb) .04188

10-Year, 6-Hour Rainfall 2.07 inches

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 1 2 2 3 4 4
c 0.800 0.800 0.800 0.880 0.950 0.950
Tc (min) 7.7 6.8 6.3 5.9 5.5 5.3
i (in/hr) 3.3 4.5 5.4 6.7 7.7 8.8




Flood Control District of Maricopa County

Hydrologic Design Manual Rational Method

Computed by: WLB GROUP Date: 1-28-04
LOCATION DATA
Location: \. YEARLING BLVD @ STA 39+/7 (N)
Project Name: RANCHO CABRILjLO Subarea id: DA 4A
Drainage Area Cover: PAVEMENT
DESIGN DATA
Drainage Area 1.33 acres
Watercourse Length 1270.0 feet
Top Elevation 100.0 feet
Bottom Elevation 93.7 feet
Slope .00500 feet/feet
Roughness Coefficient (Kb) .03923
10-Year, 6-Hour Rainfall 2.07 inches
Hydrological Summary Table
R
Parameter 2-Yr 5-yr | 10-Yr | 25-Yr | 50-Yr | 100-Yr
(cEs) 3 3 J 4 6 7 9
|
|
0.800 0.800 ?.800 0.880 0.950 0.950
1
|
(min) 16.3 14 .4 13.4 12.2 11.6 10.9
(in/hr) 2.4 3.3 3.9 5.1 5.8 6.7




Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB GROUP Date: 1-28-04
LOCATION DATA
Location: W.JEARUNG BLVD @ STA 39+ 17 (S)
Project Name: RANCHO CABRILLO Subarea id: . DA4E
Drainage Area Cover: PAVEMENT
DESIGN DATA
Drainage Area 0.45 acres
Watercourse Length 295.0 feet
Top Elevation 100.0 feet
Bottom Elevation 98.5 feet
Slope .00498 feet/feet
Roughness Coefficient (Kb) .04217
10-Year, 6-Hour Rainfall 2.07 inches
Hydrological Summary Table
Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 1 2 2 3 3 4
c 0.800 0.800 0.800 0.880 0.950 0.950
Tc (min) 7.1 6.3 5.9 5.5 5.2 5.0
i (in/hr) 3.4 4.6 5.5 6.8 7.9 9.0




Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB Date: 12-16-03
LOCATION DATA
Location: JOMAX RD (LP STA 19+51)
Project Name: RANCHO CABRILLO Subarea id: DAS
Drainage Area Cover: PAVEMENT
DESIGN DATA
Drainage Area 2.05 acres
Watercourse Length 950.0 feet
Top Elevation 100.0 feet
Bottom Elevation 95.3 feet
Slope .00500 feet/feet
Roughness Coefficient (Kb) .03805
10-Year, 6-Hour Rainfall 2.07 inches
Hydrological Summary Table
Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cts) 4 6 7 10 12 14
C 0.800 0.800 0.800 0.880 0.950 0.950
Tc (min) 13.4 11.8 11.0 10.1 9.6 9.0
i (in/hr) 2.6 3.6 4.3 5.5 6.3 7.3




Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB Date: 12-16-03
LOCATION DATA
Location: JOMAX RD (LP STA 26+15)
Project Name: RANCHO CABRILLO Subarea id: DA6
Drainage Area Cover: PAVEMENT
DESIGN DATA
Drainage Area 1.07 acres
Watercourse Length 460.0 feet
Top Elevation 100.0 feet
Bottom Elevation 90.8 feet
Slope .02000 feet/feet
Roughness Coefficient (Kb) .03982
10-Year, 6-Hour Rainfall 2.07 inches
Hydrological Summary Table
Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 3 4 5 7 8 S
C 0.800 0.800 0.800 0.880 0.950 0.950
Tc (min) 5.4 5.0 5.0 5.0 5.0 5.0
i (in/hr) 3.8 5.0 5.9 7.0 8.0 9.0




Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB Date: 12-16-03
LOCATION DATA
Location: DYSART RD (LP STA 49+45)
Project Name: RANCHO CABRILLO Subarea id: DA7
Drainage Area Cover: PAVEMENT
DESIGN DATA
Drainage Area 2.95 acres
Watercourse Length 1600.0 feet
Top Elevation 100.0 feet
Bottom Elevation 82.9 feet
Slope .01070 feet/feet
Roughness Coefficient (Kb) .03707
10-Year, 6-Hour Rainfall 2.07 inches
Hydrological Summary Table
Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 6 8 10 14 18 20
C 0.800 0.800 0.800 0.880 0.950 0.950
Tc (min) 13.6 12.0 11.2 10.2 9.7 9.2
i (in/hr) 2.6 3.6 4.3 5.5 6.3 7.2




Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB Date: 12-16-03
LOCATION DATA
Location: DYSART RD (LP STA 21+18)
Project Name: RANCHO CABRILLO Subarea id: DAS8
Drainage Area Cover: PAVEMENT
DESIGN DATA
Drainage Area 4.36 acres
Watercourse Length 2400.0 feet
Top Elevation 100.0 feet
Bottom Elevation 80.6 feet
Slope .00810 feet/feet
Roughness Coefficient (Kb) .03601
10-Year, 6-Hour Rainfall 2.07 inches
Hydrological Summary Table
Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 8 11 13 18 23 26
C 0.800 0.800 0.800 0.880 0.950 0.950
Tc (min) 19.0 16.7 15.6 14.2 13.4 12.7
i (in/hr) 2.2 3.0 3.7 4.7 5.5 6.3




Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB

LOCATION DATA

Date

Location: EL GRANADA BLVD (LP STA 39+25)

Project Name: RANCHO CABRILLO Subarea id: DA9

: 12-16-03

Drainage Area Cover: PAVEMENT
DESIGN DATA
Drainage Area 5.62 acres
Watercourse Length 2600.0 feet
Top Elevation 100.0 feet
Bottom Elevation 80.2 feet
Slope .00760 feet/feet
Roughness Coefficient (Kb) .03532
10-Year, 6-Hour Rainfall 2.07 inches
Hydrological Summary Table
Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 10 13 16 23 28 33
C 0.800 0.800 0.800 0.880 0.950 0.950
Tc (min) 20.2 17.8 16.6 15.1 14.2 13.5
i (in/hr) 2.1 3.0 3.5 4.6 5.3 6.2




Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB

LOCATION DATA

Date:

Location: EL GRANADA BLVD (LP STA 26+50)

Project Name: RANCHO CABRILLO Subarea id: DA10 or DAIOA

12-16-03

Drainage Area Cover: PAVEMENT
DESIGN DATA
Drainage Area 1.23 acres
Watercourse Length 700.0 feet
Top Elevation 100.0 feet
Bottom Elevation 96.5 feet
Slope .00500 feet/feet
Roughness Coefficient (Kb) .03944
10-Year, 6-Hour Rainfall 2.07 inches
Hydrological Summary Table
Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 3 4 5 6 8 9
C 0.800 0.800 0.800 0.880 0.950 0.950
Tc (min) 11.4 10.1 9.4 8.6 8.2 7.7
i (in/hr) 2.8 3.9 4.6 5.9 6.7 7.7




Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB Date: 1-16-04
LOCATION DATA
Location: W RANGE MULE DR
Project Name: RANCHO CABRILLO Subarea id: DA 11 OR DA [Z
Drainage Area Cover: PAVEMENT

DESIGN DATA

Drainage Area 0.79 acres
Watercourse Length 700.0 feet

Top Elevation 100.0 feet
Bottom Elevation 96.4 feet
Slope .00510 feet/feet
Roughness Coefficient (Kb) .04064

10-Year, 6-Hour Rainfall , 2.07 inches

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 2 2 3 4 5 | 6
C 0.800 0.800 0.800 0.880 0.950 0.950
Tc (min) 11.5 10.2 9.5 8.7 8.2 7.8
i (in/hr) 2.8 3.8 4.6 5.8 6.7 7.7




Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB Date: 12-16-03
LOCATION DATA |
Location: NW OF EL GRANADA BLVD & HAPPY VALLEY RD
Project Name: RANCHO CABRILLO Subarea id: DAl3
Drainage Area Cover: PAVEMENT

DESIGN DATA

Drainage Area 1.04 acres
Watercourse Length 1050.0 feet

Top Elevation 100.0 feet
Bottom Elevation 94 .5 feet
Slope .00520 feet/feet
Roughness Coefficient (Kb) .03989

10-Year, 6-Hour Rainfall 2.07 inches

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 2 3 3 5 6 7
C 0.800 0.800 0.800 0.880 0.950 0.950
Tc (min) 14.4 12.7 11.9 10.8 10.3 9.7
i (in/hr) 2.5 3.5 4.1 5.3 6.1 7.1




Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB GROUP Date: 1-20-04
LOCATION DATA

Location: HAPPY VALLEY RD TO BASIN 3

Project Name: RANCHO CABRILLO Subarea id: DAl4

Drainage Area Cover: PAVEMENT
DESIGN DATA

Drainage Area 4.43 acres

Watercourse Length 2700.0 feet

Top Elevation 100.0 feet

Bottom Elevation 86.3 feet

Slope .00507 feet/feet

Roughness Coefficient (Kb) .03596

10-Year, 6-Hour Rainfall 2.07 inches

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 7 9 11 16 20 24
C 0.800 0.800 0.800 0.880 0.950 0.950
Tc (min) 24 .8 21.7 20.0 18.3 17.2 16.2
i (in/hr) 1.8 2.6 3.2 4.1 4.9 5.7




Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB GROUP Date: 1-20-04

LOCATION DATA

Location: HAPPY VALLEY RD - DISCHARGE TO SOUTH
Project Name: RANCHO CABRILLO Subarea id: DA1lS
Drainage Area Cover: PAVEMENT

DESIGN DATA

Drainage Area 3.65 acres
Watercourse Length 1870.0 feet

Top Elevation 100.0 feet
Bottom Elevation 90.7 feet
Slope .00497 feet/feet
Roughness Coefficient (Kb) .03649

10-Year, 6-Hour Rainfall 2.07 inches
Hydrological Summary Table
Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 6 9 10 15 19 22
C 0.800 0.800 0.800 0.880 0.950 0.950
Tc (min) 19.8 17.4 16.3 14.8 14.0 13.2
i (in/hr) 2.1 3.0 3.6 4.6 5.4 6.2




Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB GROUP Date: 1-20-04
LOCATION DATA
Location: N DYSART RD TO BASIN 3
Project Name: RANCHO CABRILLO Subarea id: DAl6
Drainage Area Cover: PAVEMENT
DESIGN DATA
Drainage Area 1.34 acres
Watercourse Length 900.0 feet
Top Elevation 100.0 feet
Bottom Elevation 93.6 feet
Slope .00710 feet/feet
Roughness Coefficient (Kb) .03921
10-Year, 6-Hour Rainfall 2.07 inches
Hydrological Summary Table
Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q . (cfs) 3 4 5 7 8 10
c 0.800 0.800 0.800 0.880 0.950 0.950
Tc (min) 11.6 10.2 9.6 8.7 8.3 7.9
i (in/hr) 2.8 3.8 4.6 5.8 6.7 7.7




A(b) Offsite



Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB GROUP Date: 1-29-04
LOCATION DATA

Location: HAPPY VALLEY RD @ STA 60+00

Project Name: RANCHO CABRILLO Subarea id: Al

Drainage Area Cover: PAVEMENT

DESIGN DATA

Drainage Area 2.97 acres
Watercourse Length 500.0 feet

Top Elevation 100.0 feet
Bottom Elevation 97.5 feet
Slope .00500 feet/feet
Roughness Coefficient (Kb) .03705

10-Year, 6-Hour Rainfall 2.07 inches

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 7 10 12 17 21 24
C 0.800 0.800 0.800 0.880 0.950 0.950
Tc (min) 9.0 7.9 7.4 6.8 6.5 6.1
i (in/hr) 3.1 4.3 5.1 6.3 7.3 8.4
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

- Computed by: WLB GROUP Date: 1-29-04
LOCATION DATA

Location: HAPPY VALLEY ROAD @ STA 71+81

Project Name: RANCHO CABRILLO Subarea id: A2

Drainage Area Cover: PAVEMENT

DESIGN DATA

Drainage Area 2.71 acres

Watercourse Length 681.0 feet

Top Elevation 100.0 feet

Bottom Elevation 96.6 feet

Slope .00499 feet/feet

Roughness Coefficient (Kb) .03730

10-Year, 6-Hour Rainfall 2.07 inches

Hydrological Summary Table
Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 6 9 10 14 18 20
C 0.800 0.800 0.800 0.880 0.950 0.950
Tc (min) 10.8 9.6 9.0 8.2 7.8 7.4
i (in/hr) 2.8 3.9 4.7 5.9 6.8 7.9
0 ruha
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB GROUP Date: 1-29-04
LOCATION DATA
Location: HAPPY VALLEY RD @ STA 79+00
Project Name: RANCHO CABRILLO Subarea id: A3
Drainage Area Cover: PAVEMENT
DESIGN DATA
Drainage Area 4.51 acres
Watercourse Length 1020.0 feet
Top Elevation 100.0 feet
Bottom Elevation 94.8 feet
Slope .00510 feet/feet
Roughness Coefficient (Kb) .03591
10-Year, 6-Hour Rainfall 2.07 inches
Hydrological Summary Table
Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q  (cfs) 9 13 15 22 27 31
C 0.800 0.800 0.800 0.880 0.950 0.950
Tc (min) 13.4 11.8 11.0 10.0 9.5 9.0
i (in/hr) 2.6 3.6 4.3 5.5 6.3 7.3
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB GROUP Date: 1-29-04
LOCATION DATA
Location: HAPPY VALLEY RD @ STA 97+87
Project Name: RANCHO CABRILLO Subarea id: A4
Drainage Area Cover: PAVEMENT
DESIGN DATA
Drainage Area 5.58 acres
Watercourse Length 992.0 feet
Top Elevation 100.0 feet
Bottom Elevation 95.1 feet
Slope .00497 feet/feet
Roughness Coefficient (Kb) .03534
10-Year, 6-Hour Rainfall .2.07 1inches
Hydrological Summary Table
Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 12 16 19 27 34 39
c 0.800 0.800 0.800 0.880 0.950 0.950
Tc (min) 13.1 11.6 10.9 9.9 9.4 8.9
i (in/hr) 2.6 3.6 4.3 5.5 6.3 7.3
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB GROUP
LOCATION DATA

Location: HAPPY VALLEY RD @ 110+00

Date: 05-14-04

Project Name: RANCHO CABRILLO Subarea id: AS

Drainage Area Cover: PAVEMENT

DESIGN DATA

Drainage Area ' 1.51
Watercourse Length 2590.0
Top Elevation 1326.2
Bottom Elevation 1325.3
Slope .00328
Roughness Coefficient (Kb) .03888
10-Year, 6-Hour Rainfall 2.07

acres
feet
feet
feet

feet/feet

inches

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q- (cfs) 4 5 6 9 11 13
C 0.800 0.800 0.800 0.880 0.950 0.950
Tc (min) 7.8 6.9 6.5 6.0 5.7 5.4
i (in/hr) 3.3 4.5 5.3 6.6 7.6 8.8
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB GROUP Date: 05-14-04
LOCATION DATA

Location: HAPPY VALLEY RD @ STA 115+80

Project Name: RANCHO CABRILLO Subarea id: A

Drainage Area Cover: PAVEMENT
DESIGN DATA

Drainage Area 1.94 acres

Watercourse Length 360.0 feet

Top Elevation 1326.6 feet
Bottom Elevation 1325.3 feet
Slope .00361 feet/feet
Roughness Coefficient (Kb) .03820

10-Year, 6-Hour Rainfall 2.07 inches

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-¥Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 5 7 8 11 14 16
C 0.800 0.800 0.800 0.880 0.950 0.950
Tc (min) 8.5 7.5 7.0 6.5 6.1 5.8
i (in/hr) 3.2 4.4 5.2 6.5 7.4 8.6

f@ﬁwkwea@&m%a%@m&ESz0fm@#6mm,mmemfbcécmmM9%

@,Qr 0:¥Sxg8 = 4‘4'(,#

Qe {mm waskbound = L-(4.4)= 2.2°¢fs (+h7s 15 o spaa (- Flpn ’f/“v-zM; ,S{NMH
2 Not Cause &n; {ane {H‘)Ditm)



Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB GROUP Date: 05-14-04
LOCATION DATA

Location: HAPPY VALLEY RD @ STA 123+00

Project Name: RANCHO CABRILLO Subarea id: A7

Drainage Area Cover: PAVEMENT

DESIGN DATA

Drainage Area 4.53 acres
Watercourse Length 1158.0 feet

Top Elevation 1331.4 feet
Bottom Elevation 1325.3 feet
Slope .00534 feet/feet
Roughness Coefficient (Kb) .03590

10-Year, 6-Hour Rainfall 2.07 inches

Hydrological Summary Table

Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) 9 13 15 21 26 31
C 0.800 0.800 0.800 0.880 0.950 0.950
Tc {min) 14.2 12.5 | 11.7 10.7 10.1 9.6
i V(in/hr) 2.5 3.5 4.2 5.4 6.2 7.1

Fov dry lane caleulatims, 76), a’l» runoff-Afrrm gast porfuns G C7 ot 5123400
LQn = 0. 76)(’5— = {I'(‘{' "fi

t IR A ./ 4 i. } ".
Qv Frae wesk biurd = S UM )e 57 ¢fx Cefecdiglam wdih)
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APPENDIX B

REQUIRED RETENTION VOLUMES
a) Onsite



RETENTION VOLUME CALCULATIONS FOR ONSITE COLLECTOR ROADWAYS
January 20, 2004 (file: H:\Al's Projects\Ranchocabrillo\offsite) -
WLB Project No. 202017A001

Basin Name Basin Contributing C P Required

Location Area (ac) (inch) Vol (ac-ft)
Basin #1 West of Dysart Rd 2.95 0.95 2.72 0.64
Basin #2 West of Dysart Rd 4.36 0.95 2.72 0.94
Basin #3 NW of Dysart Rd & Happy Valley Rd 5.77 0.95 272 1.24
Basin #4 W. Range Mule Dr & N. El Granada Bivd 1.23 0.95 272 0.26
Basin #5 NW of Happy Valley Rd & El Granada 1.04 0.95 2.72 0.22
Basin #6 South of W. Range Mule Dr 2.02 0.95 272 0.43
Subtotal 17.37 3.74

P is the rainfall depth for 100-year, 2-hour storm event in inches




APPENDIX C
STREET CAPACITY CALCULATIONS



Arterial Street Capacity - Dysart Rd (@ CP#7
Worksheet for Irregular Channel

Project Description

Project File h:\al'spr~1\rancho~1\roads.fm2
Worksheet Street Capacity '
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope

0.006400 ft/it ( Compral d-}m D)

Elevation range: 99.39 ft to 100.12 ft.

Flow is supercritical.

Jan 6, 2004

13:14:24

Haestad Methods, Inc.

None

37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Station (ft) Elevation (ft) Start Station End Station Roughness
-17.00 100.00 -17.00 48.00 0.015

11.00 99.89

11.50 99.89

11.50 99.39

48.00 100.12
Discharge 1000 s = Qo
Results
Witd. Mannings Coefficient 0.015
Water Surface Elevation 99.78 ft
Flow Area 3.80 ft?
Wetted Perimeter 19.89 ft
Top Width 19.50 ft
Depth 0.39 ft
Critical Water Elev. 99.79 ft
Critical Slope 0.005769 ft/ft . ,
Velocity 263 ft/s _ S =17 !
Velocity Head 0.11 ft %lane W(CQ‘E\ = 3p:5- 195 =17.0 > [2
Specific Energy 99.89 ft ( Ok )
.Froude Number 1.05
Full Flow Capacity 62.11 ft/s

FlowMaster v4.1c
Page 1 of 1



Cross Section for Dysart Rd
Cross Section for Irregular Channel

Project Description

Project File
Worksheet
Flow Element
Method
Solve For

h:\al'spr~1\rancho~1\roads.fm2
Street Capacity - ol
Irregular Channel

Manning's Formula

Water Elevation

Section Data

Witd. Mannings Coefficient 0.015

Channel Slope

0.006400 ft/ft

Water Surface Elevation 99.78 ft
Discharge

10.00 ft/s

Elevation (ft)

Jan 6, 2004
13:14:30

100.2

100.1

100.0

99.9

99.8

[ ﬂ

99.7

99.6

99.6

99.4

99.3

-20.0

-10.0 0.0 10.0 20.0
Station (ft)

None
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

30.0

(203) 755-1666

40.0

50.0

FlowMaster v4.1¢c
Page 1 of 1



Arterial Street Capacity - Dysart Rd @ CP 8
Worksheet for Irregular Channel

Project Description

Project File h:\al'spr~1\rancho~1\roads.fm2
Worksheet Street Capacity for Dysart Rd
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Roughness
0.015

(ok)

Channe! Slope 0.009800 ft/ft
Elevation range: 99.39 ft to 100.12 ft.
Station (ft) Elevation (ft) Start Station End Station
-17.00 100.00 -17.00 48.00
11.00 99.89
11.50 99.89
11.50 99.39
48.00 100.12
Discharge 13.00 ft/s
Results
Wid. Mannings Coefficient 0.015
Water Surface Elevation 99.79 ft
Flow Area 3.95 ft2
Wetted Perimeter 20.27 ft
Top Width 19.86 ft
Depth 0.40 ft
Critical Water Elev. 99.83 ft .
Critical Slope 0.005571 ft/ft f !
Velocity i 329  fus d"‘d La"e width = 36:S- 19.86- (bt 712
Velocity Head 0.17 ft
Specific Energy 99.96 ft
Froude Number 1.30
Full Flow Capacity 76.86 ft’/s

Flow is supercritical.

Jan 6, 2004

13:46:11

Haestad Methods, inc.

None
37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v4.1c
Page 1 of 1



Cross Section for DysartRd (@ Cf 8
Cross Section for Irregular Channel

Project Description

Project File
Worksheet
Flow Element
Method

Solve For

h:\al'spr~1\rancho~1\roads.fm2
Street Capacity for Dysart Rd
Irregular Channel

Manning's Formula

Water Elevation

Section Data

Wid. Mannings Coefficient 0.015

Channel Slope

0.009800 fi/ft

Water Surface Elevation 99.79 ft
Discharge

13.00 ft*/s

Elevation (ft)

Jan 6, 2004
13:46:16

100.2

100.1

100.0

99.9

99.8

99.7

99.6

99.5

99.4

99.3

-20.0

-10.0 0.0 10.0 20.0 30.0
Station (ft)

None
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

40.0

50.0

FlowMaster v4.1c
Page 1 of 1



Happy Valley Rd @ Dysart Rd
Worksheet for Irregular Channel

Project Description

Project File h:\al'spr~1\rancho~1\roads.fm2
Worksheet - Street Capacity for Happy Valley Rd
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope 0.005000 ft/ft

Elevation range: 99.39 ft to 100.04 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness
-14.00 100.00 -14.00 44.00 0.015

11.00 99.89

11.50 99.89

11.50 99.39

44.00 100.04
Discharge 11.00 ft/s
Results
Witd. Mannings Coefficient 0.015
Water Surface Elevation 99.81 ft
Flow Area 448 ft2 N
Wetted Perimeter 21.60 ft D l@m WM = 235 - A7
Top Width 21147 ft I’%— ; /
Depth 042  ft =2 /2 (ek)
Critical Water Elev. 99.80 ft
Critica! Slope 0.005696 ft/ft
Velocity 245 ft/s
Velocity Head 0.09 ft
Specific Energy 99.91 ft
Froude Number 0.94
Full Flow Capacity 33.44 ft*/s
Flow is subcritical.

Feb 2, 2004 None FlowMaster v4.1c
08:30:08 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Happy Valley Rd @ Dysart Rd
Cross Section for Irregular Channel

Project Description
Project File h:\al'spr~1\rancho~1\roads.fm2
Worksheet Street Capacity for Happy Valley Rd

Flow Element

Irregular Channel

Method Manning's Formula
Solve For Water Elevation
Section Data
Witd. Mannings Coefficient 0.015
Channel Slope 0.005000 f/ft
Water Surface Elevation 99.81 ft
Discharge 11.00 ft*/s
100.1
/
\ /
\\
99.9 ~
= /
99.8 = //
€
; /
2 997
© /
>
o
w /
99.6 /
99.5 /Z
99.4 ,/
99.3
-15.0 -10.0 -5.0 0.0 50 100 150 20.0 250 30.0 350 40.0 45.0
Station (ft)
Feb 2, 2004 None

08:30:54

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v4.1c
Page 1 of 1



N. El Granada Blvd-10-yr Street Capacity @ CP¢

Worksheet for Irregular Channel u/&”cu,g
Project Description
Project File h:\al'spr~1\rancho~1\roads.fm2
Worksheet N. El Granada Blvd - Street Capacity
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.007600 f/ft
Elevation range: 51.16 ft to 51.76 ft.
Station (ft) Elevation (ft) Start Station End Station
0.00 51.76 0.00 80.00
5.00 51.75

14.00 51.66

14.50 51.66

14.50 51.16

40.00 51.67

65.50 51.16

65.50 51.66

66.00 51.66

75.00 51.75

80.00 51.76
Discharge 16.00 ft3/s
Results
Witd. Mannings Coefficient 0.015
Water Surface Elevation 51.51 ft
Flow Area 6.03 ft2
Wetted Perimeter 35.43 ft
Top Width 3473 ft
Depth 0.35 ft
Critical Water Elev. 51.52 ft
Critical Slope 0.005943 ft/ft
Velocity 2.65 ft/s
Velocity Head 0.11 ft
Specific Energy 51.62 ft
Froude Number 1.12
Full Flow Capacity 60.96 ft’ls
Flow is supercritical.
Flow is divided.

None

Apr 29, 2004

16:07:57

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Roughness
0.015

FlowMaster v4.1c
Page 1 of 1



Cross Section-10yr street capacity
Cross Section for Irregular Channel

Project Description

Project File h:\al'spr~1\rancho~1\roads.fm2
Worksheet N. El Granada Blvd - Street Capacity
Flow Element Irregutar Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Witd. Mannings Coefficient 0.015

Channel Slope 0.007600 ft/ft
Water Surface Elevation 51.51 ft
Discharge 16.00 ft*/s

51.6

||4

||q

a

[6)]
T~
/

Elevation (ft)
3]
-
a

51.3
7

0.0 10.0 20.0 30.0 40.0 50.0
Station (ft)

Apr 29, 2004 None

15:08:18

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

60.0

(203) 755-1666

70.0

80.0

FlowMaster v4.1c
Page 1 of 1



Happy Valley Rd @ Sta 79+00
Worksheet for Irregular Channel

Project Description

Project File h:\al'spr~1\rancho~1\roads.fm2
Worksheet Street Capacity for Happy Valley Rd
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.005100 fi/ft
Elevation range: 99.39 ft to 100.04 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
-14.00 100.00 -14.00 44.00 0.015
11.00 99.89
11.50 99.89
11.50 99.39
44.00 100.04
Discharge 5.00 ft*/s
Results
Witd. Mannings Coefficient 0.015 .
Water Surface Elevation 99.70 ft T _ /<,
Flow Area 246 9% lons. wacdify = 32:5 - 15:64
Wetted Perimeter 16.01 ft = /6.8 ’ >/2 f (0K)
Top Width 15.69 ft
Depth 0.31 ft
Critical Water Elev. 99.69 ft
Critical Slope 0.006327 ft/ft
Velocity - 2.03 ft/s
Velocity Head 0.06 ft
Specific Energy 99.77 ft
Froude Number 0.90
Full Flow Capacity 33.78 ft¥/s

Flow is subcritical.

Feb 2, 2004 None

08:56:20

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v4.1c
Page 1 of 1



Happy Valley Rd @ Sta 79+00
Cross Section for lIrregular Channel

Project Description

Project File h:\al'spr~1\rancho~1\roads.fm2
Worksheet Street Capacity for Happy Valley Rd
Flow Element Irreguiar Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Witd. Mannings Coefficient 0.015

Channel Slope

0.005100 ft/ft

Water Surface Elevation 99.70 ft

Discharge

5.00 ft¥/s

100.1

100.0&

99.9

99.8

99.7

Elevation (ft)

AN

99.6

99.5

/

99.4

4

99.3

Feb 2, 2004
08:56:39

Station (ft)

None

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

-16.0 -10.0 -50 0.0 50 10.0 150 200 250 30.0 35.0 40.0 45.0

FlowMaster v4.1c
Page 1 of 1



Happy Valley Rd @ Sta 97+87
Worksheet for Irregular Channel

Project Description

Flow is supercritical.

Feb 2, 2004 None
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1

08:57:33

Project File h:\al'spr~1\rancho~1\roads.fm2
Worksheet Street Capacity for Happy Valley Rd
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.007400 fu/ft
Elevation range: 99.39 ft to 100.04 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
-14.00 100.00 -14.00 44.00 0.015
11.00 99.89
11.50 99.89
11.50 99.39
44.00 100.04
Discharge 510 ft¥/s
Results
. Witd. Mannings Coefficient 0.015
Water Surface Elevation 99.68 ft
Flow Area 217 ft2 - -
Wetted Perimeter 15.04 ft 6(7/1# /M,L (ADM = 32 "/9/‘ 7¢
Top Width 14.74 ft _ / ey
Depth 0.29 ft = /7.8 >la (oK)
Critical Water Elev. 99.69 ft
Critical Slope 0.006311 ft/ft
Velocity - 235 ft/s
Velocity Head 0.09 ft
Specific Energy 99.77 ft
Froude Number 1.08
Full Flow Capacity 40.69 ft*/s

FlowMaster v4.1c



Happy Valley Rd @ Sta 97+87
Cross Section for Irregular Channel

Project Description

Project File h:\al'spr~1\rancho~1\roads.fm2
Worksheet Street Capacity for Happy Valley Rd
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Section Data
Wid. Mannings Coefficient 0.015
Channel Slope 0.007400 ft/ft
Water Surface Elevation . 99.68 ft
Discharge 5.10 ft*/s

100.1 -

100.0 G\ //)

\
\
B N /
99.9

/
' /
[/
/
/

Elevation (ft)
l q
N

99.3
-156.0 -10.0 -50 0.0 50 100 150 20.0 250 30.0 350 40.0 450
Station (ft)
Feb 2, 2004 None ’ FlowMaster v4.1c

08:57:46 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Happy Valley Rd @ Sta 123+00
Worksheet for Irregular Channel

Project Description

Project File h:\al'spr~1\rancho~1\roads.fm2
Worksheet Street Capacity for Happy Valley Rd
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope

0.005300 ft/ft
Elevation range: 99.39 ft to 100.04 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness

-14.00 100.00 -14.00 44.00 0.015

11.00 99.89

11.50 99.89

11.50 99.39

44.00 100.04
Discharge - 5.70 ft¥/s
Results (L /34’)6 &_&Ittﬁd)ﬁﬂf;f
Witd. Mannings Coefficient 0.015 %‘ '
Water Surface Elevation 99.72 ft , ? / /
Flow Area 2.68 ft2 z 3,;?«§—- /4"5(0 = /é"/{/ P /«52_-0
Wetted Perimeter 16.69 ft (of<)
Top Width 16.36 ft
Depth 0.33 ft
Critical Water Elev. 99.71 ft
Critical Slope 0.006218 fu/ft
Velocity 213 ft/s
Velocity Head 0.07 ft
Specific Energy 99.79 ft
Froude Number 0.93
Full Flow Capacity 34.43 ft/s
Flow is subcritical.

May 17, 2004 None FlowMaster v4.1c
09:37:32 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Happy Valley Rd @ Sta 123+00
Cross Section for Irregular Channel

Project Description

Project File h:al'spr~1\rancho~1\roads.fm2
Worksheet Street Capacity for Happy Valley Rd
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wtd. Mannings Coefficient 0.015

Channel Slope 0.005300 ft/ft
Water Surface Elevation 99.72 ft
Discharge 5.70 ft*ls
100.1
100.0 o=

\ /
99.9 e~ /
99.8 //
g /
<V
c
9 99.7 | 7
5 /
> .
9
99.6
99.5 //
99.4 ,/
99.3
-15.0 -10.0 -50 00 50 10.0 150 20.0 250 30.0 350 40.0 45.0
Station (ft)
May 17, 2004 None

09:37:56

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 - -

FlowMaster v4.1c
Page 1 of 1



APPENDIX D

SCUPPER/CATCH BASIN DESIGN
a) Onsite
b) Offsite



D(a) Onsite



SCUPPER/CATCH BASIN DESIGN CALCULATIONS

. — Onkle
Project Name: Rancho Cabyrillo - Offsite Roadways )
Name of Scupper or Curb Opening Catch Basin: Litchfield Rd & W, YerruUnNG RD
At Concentration Point No.: CP1 (LP STA 10+61)
10-year peak flow to scupper or catch basin = Q10 = 8 cfs
Formula used for Sump type of scupper or catch basin:
Q10 =Cw (L + 1.8 x W) d*.5 x Reduction Factor
where Cw = 2.3

L = length of opening UNKNOWN Feet

W = width of depression 1.5 Feet

d = flow depth 0.5 Feet

Reduction Factor 0.8

L = Q10/(Cw x Reduction Factor x Flow Depth #1.5) - 1.8 x W
= 9.6 FEET

Therefore, use the following scupper or curb opening catch basin:

INSTALL CONCRETE SCUPPER PER MAG STANDARD DETAIL 206 WITH A MINIMUM OPENING LENGTH = 10°




SCUPPER/CATCH BASIN DESIGN CALCULATIONS

\

Onsile
Project Name: Rancho Cabrillo - Offsite Roadways
Name of Scupper or Curb Opening Catch Basin: LW, TERRLNG Rp
At Concentration Point No.: CP2 (LP STA 20+05)
10-year peak flow to scupper or catch basin = Q10 = 3 cfs
Formula used for Sump type of scupper or catch basin:
Q10 = Cw (L + 1.8 x W) d*1.5 x Reduction Factor
where Cw = 23

L = length of opening UNKNOWN Feet

W = width of depression 15 Feet

d = flow depth 0.5 Feet

o
=]

Reduction Factor

L = Q10/(Cw x Reduction Factor x Flow Depth #1.5) - 1.8 x W
= 1.9 FEET

Therefore, use the following scupper or curb opening catch basin:

INSTALL CONCRETE SCUPPER PER MAG STANDARD DETAIL 206 WITH A MINIMUM OPENING LENGTH = 2'




SCUPPER/CATCH BASIN DESIGN CALCULATIONS

Dnsd
Project Name: Rancho Cabrillo - Qffsite Roadways
Name of Scupper or Curb Opening Catch Basin: W YearLING KD
At Concentration Point No.: CP3 (LP STA 22+95)
10-year peak flow to scupper or catch basin = Q10 = 2 cfs
Formula used for Sump type of scupper or catch basin:
Q10 =Cw (L + 1.8 x W) d*1.5 x Reduction Factor
where Cw = 2.3

L = length of opening UNKNOWN Feet

W = width of depression 1.5 Feet

d = flow depth 0.5 Feet

(=)
(=]

Reduction Factor

L = Q10/(Cw x Reduction Factor x Flow Depth #1.5) - 1.8 x W
= 0.4 FEET

Therefore, use the following scupper or curb opening catch basin:

INSTALL CONCRETE SCUPPER PER MAG STANDARD DETAIL 206 WITH A MINIMUM OPENING LENGTH=1'



SCUPPER/CATCH BASIN DESIGN CALCULATIONS

Project Name: Rancho Cabrillo - Onsite Roadways

Name of Scupper or Curb Opening Catch Basin: W. YERRNG RD @ Sta 39+/7N
At Concentration Point No.: CP4A

10-year peak flow to scupper or catch basin = Q10 = 4 cfs

Formula used for Sump type of scupper or catch basin:

Q10 = Cw (L + 1.8 x W) d*1.5 x Reduction Factor

where Cw = 2.3
L = length of opening UNKNOWN Feet
W = width of depression 1.5 Feet
d = flow depth 0.5 Feet

o
[~}

Reduction Factor

L = Q10/(Cw x Reduction Factor x Flow Depth #1.5) - 1.8 x W
= 34 FEET
Therefore, use the following for scuppers:

INSTALL A CONCRETE SCUPPER PER MAG STANDARD DETAIL 206 WITH A MINIMUM OPENING
LENGTH OF 4'



SCUPPER/CATCH BASIN DESIGN CALCULATIONS

Project Name: Rancho Cabrillo - Onsite Roadways
Name of Scupper or Curb Opening Catch Basin: W.TERRUNG RD @ Sta 39+/7 S
At Concentration Point No.: CP.4B
10-year peak flow to scupper or catch basin = Q10 = 2 cfs
Formula used for Sump type of scupper or catch basin:
Q10 =Cw (L + 1.8 x W) d*1.5 x Reduction Factor
where Cw = 23

L = length of opening UNKNOWN Feet

W = width of depression 1.5 Feet

d = flow depth 0.5 Feet

(=]
[o-]

Reduction Factor

L = Q10/(Cw x Reduction Factor x Flow Depth #1.5) - 1.8 x W
= 04 FEET
Therefore, use the following for scuppers:

INSTALL A CONCRETE SCUPPER PER MAG STANDARD DETAIL 206 WITH A MINIMUM OPENING
LENGTHOF 1




SCUPPER/CATCH BASIN DESIGN CALCULATIONS

17
Project Name: Rancho Cabrillo - GHsite-Roadways
Name of Scupper or Curb Opening Catch Basin: Jomax Rd
At Concentration Point No.: CP5(LP STA 19+51)
10-year peak flow to scupper or catch basin = Q10 = 7 cfs
Formula used for Sump type of scupper or catch basin:
Q10 = Cw (L + 1.8 x W) d*1.5 x Reduction Factor
where Cw = 2.3
L = [ength of opening UNKNOWN Feet
W = width of depression 1.5 Feet
d = flow depth 0.5 Feet
Reduction Factor 0.8
L = Q10/(Cw x Reduction Factor x Flow Depth #1.5) - 1.8 x W

= 84 FEET

Therefore, use the following scupper or curb opening catch basin:

INSTALL CONCRETE SCUPPER PER MAG STANDARD DETAIL 206 WITH A MINIMUM OPENING LENGTH =9'




SCUPPER/CATCH BASIN DESIGN CALCULATIONS

~

Onscla
Project Name: Rancho Cabrillo - Qffsite Roadways
Name of Scupper or Curb Opening Catch Basin: Jomax Rd
At Concentration Point No.: CP6 (LP STA 26+15)
10-year peak flow to scupper or catch basin = Q10 = 5 cfs
Formula used for Sump type of scupper or catch basin:
Q10 = Cw (L + 1.8 x W) d*1.5 x Reduction Factor
where Cw = 2.3

L = length of opening UNKNOWN Feet

W = width of depression 1.5 Feet

d = flow depth 0.5 Feet

Reduction Factor 0.8

L = Q10/(Cw x Reduction Factor x Flow Depth #1.5) - 1.8 x W
= 5.0 FEET

Therefore, use the following scupper or curb opening catch basin:

INSTALL CONCRETE SCUPPER PER MAG STANDARD DETAIL 206 WITH A MINIMUM OPENING LENGTH = §'




SCUPPER/CATCH BASIN DESIGN CALCULATIONS

Qmsite
Project Name: Rancho Cabrillo - Qffsite Roadways
Name of Scupper or Curb Opening Catch Basin: Dysart Rd
At Concentration Point No.: CP7 (LP STA 49+45)
10-year peak flow to scupper or catch basin = Q10 = 10 cfs

Formula used for Sump type of scupper or catch basin:

Q10 =Cw (L + 1.8 x W) d*1.5 x Reduction Factor

where Cw = 2.3
L = length of opening UNKNOWN Feet
W = width of depression 1.5 Feet
d = flow depth 0.5 Feet
Reduction Factor 0.8

L = Q10/(Cw x Reduction Factor x Flow Depth #1.5) - 1.8 x W
= 12.7 FEET

Therefore, use the following scupper or curb opening catch basin:

INSTALL CONCRETE SCUPPER PER MAG STANDARD DETAIL 206 WITH A MINIMUM OPENING LENGTH = 13'




SCUPPER/CATCH BASIN DESIGN CALCULATIONS

Al

Project Name: Rancho Cabrillo - Offsite Roadways

Name of Scupper or Curb Opening Catch Basin: Dysart Rd

At Concentration Paint No.: CP8 (LP STA 21+18)
10-year peak flow to scupper or catch basin = Q10 = 13 cfs

Formula used for Sump type of scupper or catch basin:

Q10 =Cw (L + 1.8 x W) d*1.5 x Reduction Factor

where Cw = 2.3
L = length of opening UNKNOWN Feet
W = width of depression 1.5 Feet
d = flow depth 0.5 Feet
Reduction Factor 0.8

L = Q10/(Cw x Reduction Factor x Flow Depth #1.5) - 1.8 x W
= 17.3 FEET

Therefore, use the following scupper or curb opening catch basin:

INSTALL CONCRETE SCUPPER PER MAG STANDARD DETAIL 206 WITH A MINIMUM OPENING LENGTH = 18’




SCUPPER/CATCH BASIN DESIGN CALCULATIONS

Project Name: Rancho Cabirillo - Onsite Roadways
Name of Scupper or Curb Opening Catch Basin: El Granada Blvd Sta 39+25
At Concentration Point No.: CP9
10-year peak flow to scupper or catch basin = Q10 = 8 cfs
Formula used for Sump type of scupper or catch basin:
Q10 =Cw (L + 1.8 x W) d*.5 x Reduction Factor
where Cw = 2.3

L = length of opening UNKNOWN Feet

W = width of depression 1.5 Feet

d = flow depth 0.5 Feet

o
-]

Reduction Factor

L = Q10/(Cw x Reduction Factor x Fiow Depth #1.5) - 1.8 x W
= 9.6 FEET
Therefore, use the following for scuppers:

INSTALL 2 CONCRETE SCUPPERS PER MAG STANDARD DETAIL 206
EACH WITH A MINIMUM OPENING LENGTH OF 10




SCUPPER/CATCH BASIN DESIGN CALCULATIONS

-~

Project Name: Rancho Cabrillo - Sffsi Roadways
Name of Scupper or Curb Opening Catch Basin: El Granada Bivd
At Concentration Point No.: CP10 (LP STA 26+50)
10-year peak flow to scupper or catch basin = Q10 = 5 cfs
Formula used for Sump type of scupper or catch basin:
Q10 = Cw (L + 1.8 x W) d*1.5 x Reduction Factor
where Cw = 23

L = length of opening UNKNOWN Feet

W = width of depression 1.5 Feet

d = flow depth 0.5 Feet

Reduction Factor 0.8

L = Q10/(Cw x Reduction Factor x Flow Depth #1.5) - 1.8 x W
= 5.0 FEET

Therefore, use the following scupper or curb opening catch basin:

INSTALL CONCRETE SCUPPER PER MAG STANDARD DETAIL 206 WITH A MINIMUM OPENING LENGTH = &'




SCUPPER/CATCH BASIN DESIGN CALCULATIONS

Project Name: Rancho Cabirillo - Onsite Roadways

Name of Scupper or Curb Opening Catch Basin: N. El Granada Blvd Sta. 26+50
At Concentration Point No.: CP10A

10-year peak flow to scupper or catch basin =Q10 = 5 cfs

Formula used for Sump type of scupper or catch basin:

Q10 =Cw (L + 1.8 x W) d*1.5 x Reduction Factor

where Cw = 23
L = length of opening UNKNOWN-eet
W = width of depression 1.5 Feet
d = flow depth 0.5 Feet

o
(-}

Reduction Factor

L = Q10/(Cw x Reduction Factor x Flow Depth #1.5) - 1.8 x W
= 5.0 FEET

Therefore, use the following for scupper:

INSTALL CONCRETE SCUPPER PER MAG STANDARD DETAIL 206 WITH A MINIMUM OPENING LENGTH = 5*




SCUPPER/CATCH BASIN DESIGN CALCULATIONS

Project Name: Rancho Cabrillo - Onsite Roadways
Name of Scupper or Curb Opening Catch Basin: W. RANGE MULE DR Sta. 12+70
At Concentration Point No.: CP11 OR CP12

cfs

|

10-year peak flow to scupper or catch basin = Q10 =

Formula used for Sump type of scupper or catch basin:

Q10 = Cw (L + 1.8 x W) d*1.5 x Reduction Factor

where Cw = 23
L = length of opening UNKNOWN Feet
W = width of depression 1.5 Feet
d = flow depth 0.5 Feet

(=]
0

Reduction Factor

L = Q10/(Cw x Reduction Factor x Flow Depth #1.5) - 1.8 xW
= 1.9 FEET

Therefore, use the following for scupper:

INSTALL CONCRETE SCUPPER PER MAG STANDARD DETAIL 206 WITH A MINIMUM OPENING LENGTH = 2'



SCUPPER/CATCH BASIN DESIGN CALCULATIONS

Project Name: Rancho Cabrillo - gzﬂefﬁoadwa\@
Name of Scupper or Curb Opening Catch Basin: NW of E| Granada Blvd & Happy Valley Rd
At Concentration Point No.: CP13
10-year peak flow to scupper or catch basin = Q10 = 3 cfs
Formula used for Sump type of scupper or catch basin:
Q10 =Cw (L + 1.8 x W) d*1.5 x Reduction Factor
where Cw = 2.3
L. = length of opening UNKNOWN Feet
W = width of depression 1.5 Feet
d = flow depth 0.5 Feet
Reduction Factor 0.8

L = Q10/(Cw x Reduction Factor x Flow Depth #1.5) - 1.8 x W
= 1.9 FEET

Therefore, use the following scupper or curb opening catch basin:

INSTALL CONCRETE SCUPPER PER MAG STANDARD DETAIL 206 WITH A MINIMUM OPENING LENGTH = 2'




SCUPPER/CATCH BASIN DESIGN CALCULATIONS

Project Name: Rancho Cabirillo - Onsite Roadways

Name of Scupper or Curb Opening Catch Basin: Happy Valley Rd @ Sta 49+16
At Concentration Point No.: CP14

10-year peak flow to scupper or catch basin = Q10 = 1 cfs

Formula used for Sump type of scupper or catch basin:

Q10 =Cw (L + 1.8 x W) d*1.5 x Reduction Factor

where Cw = 2.3
L = length of opening UNKNOWN Feet
W = width of depression 1.5 Feet
d = flow depth 0.5 Feet

[=~]
(=]

Reduction Factor

L = Q10/(Cw x Reduction Factor x Flow Depth #1.5) - 1.8 x W
= 14.2 FEET

Therefore, use the following for scuppers:

INSTALL A CONCRETE SCUPPER PER MAG STANDARD DETAIL 206 WITH A MINIMUM OPENING
LENGTH OF 15’



SCUPPER/CATCH BASIN DESIGN CALCULATIONS

Project Name: Rancho Cabrillo - Onsite Roadways

Name of Scupper or Curb Opening Catch Basin: Happy Valley Rd @ Sta 49+16
At Concentration Point No.: CP15 (Discharge to the south)
10-year peak flow to scupper or catch basin = Q10 = 10 cfs

Formula used for Sump type of scupper or catch basin:

Q10 =Cw (L + 1.8 x W) d*1.5 x Reduction Factor

where Cw = 2.3
L = length of opening UNKNOWN Feet
W = width of depression 1.5 Feet
d = flow depth 0.5 Feet
Reduction Factor 0.8

L = Q10/(Cw x Reduction Factor x Flow Depth #1.5) - 1.8 x W
= 12.7 FEET

Therefore, use the following for scuppers:

INSTALL A CONCRETE SCUPPER PER MAG STANDARD DETAIL 206 WITH A MINIMUM OPENING
LENGTH OF 13’




SCUPPER/CATCH BASIN DESIGN CALCULATIONS

Project Name: Rancho Cabirillo - Onsite Roadways
Name of Scupper or Curb Opening Catch Basin: N. Dysart Rd to Basin 3
At Concentration Point No.: cP16
10-year peak flow to scupper or catch basin = Q10 = S cfs
Formula used for Sump type of scupper or catch basin:
Q10 =Cw (L + 1.8 x W) d*1.5 x Reduction Factor
where Cw = 2.3

L = length of opening UNKNOWN Feet

W = width of depression 1.5 Feet

d = flow depth 0.5 Feet

Reduction Factor 0.8

Q10/(Cw x Reduction Factor x Flow Depth #1.5) - 1.8 x W

—
nn

50 FEET

Therefore, use the following for scuppers:

INSTALL A CONCRETE SCUPPER PER MAG STANDARD DETAIL 206 WITH A MINIMUM OPENING
LENGTH OF &'




D(b) Offsite



SCUPPER/CATCH BASIN DESIGN CALCULATIONS

Project Name: Rancho Cabirillo - Offsite Roadways
Name of Scupper or Curb Opening Catch Basin: CB1 @ Happy Valley Road Sta. 79+00
At Concentration Point No.: c3
10-year peak flow to scupper or catch basin=Q10= - 7.5 cfs
Formula used for Sump type of scupper or catch basin:
Q10 = Cw (L + 1.8 x W) d*1.5 x Reduction Factor
where Cw = 2.3

L = length of opening UNKNOWN Feet

W = width of depression 1.5 Feet

d = flow depth 0.5 Feet

(=]
=]

Reduction Factor

L = Q10/(Cw x Reduction Factor x Flow Depth #1.5) - 1.8 x W
= 8.8 FEET

Therefore, use the following curb opening catch basin:
INSTALL 1- CATCH BASIN ON NORTH EDGE PER CITY OF PHOENIX STANDARD DETAIL P-1569, TYPE "M"

SINGLE WING L = 6' (TOTAL OPENING INCLUDING MAINTENANCE BASIN = 9').
USE 24" DISCHARGE PIPE FROM BASIN @ 0.2% TO OUTLET




SCUPPER/CATCH BASIN DESIGN CALCULATIONS

Project Name: Rancho Cabrillo - Offsite Roadways

Name of Scupper or Curb Opening Catch Basin: CB2 @ Happy Valley Road Sta. 97+87
At Concentration Point No.: C4

10-year peak flow to scupper or catch basin = Q10 = 9.5 cfs

Formula used for Sump type of scupper or catch basin:

Q10 =Cw (L + 1.8 x W) d*.5 x Reduction Factor

where Cw = 2.3
L = length of opening UNKNOWN Feet
W = width of depression 1.5 Feet
d = flow depth 0.5 Feet
Reduction Factor 0.8

L = Q10/(Cw x Reduction Factor x Flow Depth #1.5) - 1.8 x W
= 119 FEET

Therefore, use the following curb opening catch basin:
INSTALL 1- CATCH BASIN ON NORTH EDGE PER CITY OF PHOENIX STANDARD DETAIL P-1569, TYPE "M"

SINGLE WING L = 10" (TOTAL OPENING INCLUDING MAINTENANCE BASIN = 13").
USE 24" DISCHARGE PIPE FROM BASIN @ 0.2% TO OUTLET




SCUPPER/CATCH BASIN DESIGN CALCULATIONS

Project Name: Rancho Cabrillo - Offsite Roadways
Name of Scupper or Curb Opening Catch Basin: - . CB3_(HV Road Sta. 110+00)
At Concentration Point No.: [of]

cfs

1

10-year peak flow to scupper or catch basin = Q10 =

Formula used for Sump type of scupper or catch basin:

Q10 =Cw (L + 1.8 x W) d*1.5 x Reduction Factor

where Cw = 2.3
L = length of opening UNKNOWN Feet
W = width of depression 1.5 Feet
d = flow depth 0.5 Feet

o
o)

Reduction Factor

L = Q10/(Cw x Reduction Factor x Flow Depth #1.5) - 1.8 x W
= 1.9 FEET

Therefore, use the following curb opening catch basin:

INSTALL 1- CATCH BASIN ON NORTH EDGE PER MAG STANDARD DETAIL 530, TYPE "A"

WITH 3.5° CURB OPENING.
USE 24" DISCHARGE PIPE FROM BASIN @ 0.2% TO THE RETENTION BASIN IN COLDWATER RANCH
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SCUPPER/CATCH BASIN DESIGN CALCULATIONS

Project Name: Rancho Cabrillo - Offsite Roadways
Name of Scupper or Curb Opening Catch Basin: - CB4._ ( HV Road Sta. 115+80)
At Concentration Point No.: (o)
10-year peak flow to scupper or catch basin = Q10 = 4 cfs
Formula used for Sump type of scupper or catch basin:
Q10 =Cw (L + 1.8 x W) d*.5 x Reduction Factor
where Cw = 2.3
L = length of opening UNKNOWN Feet
W = width of depression 1.5 Feet
d = flow depth 0.5 Feet
0.8

Reduction Factor

L = Q10/(Cw x Reduction Factor x Flow Depth #1.5) - 1.8 x W
= - 3.4 FEET

Therefore, use the following curb opening catch basin:
INSTALL 1- CATCH BASIN ON NORTH EDGE PER MAG STANDARD DETAIL 530, TYPE "A"

WITH 3.5 CURB OPENING OR APPROVED EQUAL.
USE 24" DISCHARGE PIPE FROM BASIN @ 0.2% TO THE RETENTION BASIN IN COLDWATER RANCH
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SCUPPER/CATCH BASIN DESIGN CALCULATIONS

Project Name: Rancho Cabrillo - Offsite Roadways

Name of Scupper or Curb Opening Catch Basin: =~ =~ CB5__( HV Road Sta. 123+00)
At Concentration Point No.: - c7

10-year peak flow to scupper or catch basin = Q10 = 7.5 cfs

Formula used for Sump type of scupper or catch basin:

Q10 = Cw (L + 1.8 x W) d*1.5 x Reduction Factor

where Cw = 2.3
L = length of opening UNKNOWN Feet
W = width of depression 1.5 Feet
d = flow depth 0.5 Feet

o
o

Reduction Factor

L = Q10/(Cw x Reduction Factor x Flow Depth #1.5) - 1.8 x W
= 8.8 FEET

Therefore, use the following curb opening catch basin:
INSTALL 1- CATCH BASIN ON NORTH EDGE PER CITY OF PHOENIX STANDARD DETAIL 1569-1, TYPE "M"

SINGLE WING L. = 6' FOR A TOTAL CURB OPENING OF 9'.
USE 24" DISCHARGE PIPE FROM BASIN @ 0.2% TO THE RETENTION BASIN IN COLDWATER RANCH
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APPENDIX E

OPEN CHANNEL / DITCH DESIGN
a) Onsite



TABLE ">: RANCHO CABRILLO - SUMMARY OF DITCH/CHANNEL DESIGNS FOR OFFSITE FLOWS
January 2, 2004 (file: H:\Albert's Projects\Rancho Cabrillo)

Ditch No. Q100 Bottom Width Side Slopes- | Bottom Slope Flow Depth Outlet Velo.
(cts) (ft) (H:v) (fUft) (ft) {fps)
1 79 10 401 0.0010 1-.95 23
2 390 - 498 30 4t01 . 0.0020 3.80-4.50 2.2-40
3 861 40 4t01 0.0010 3.93 . 3.9
4A 38 3 4101 0.0058 1.37 3.3
48 157 5 4101 0.0060 2.32 4.7
4C 314 10 4to1 0.0060 2.70 56
5 15 + 3 4t01 0.0035 1.00 21
6 NOT USED WA NA NIA A NIA
7 NOT USED N/A N/A N/A N/A N/A
8A 35 K] 4to1 0.0050 1.36 3.04
8B 114 5 4101 0.0050 2.09 4.08
9 204 10 4101 0.0050 2.30 4.63
10A 53 5 4101 0.0050 1.46 3.34
108 162 10 4101 0.0050 1.98 4.28

Note: Refer to Appendix D for detailed design calculations.




Rancho Cabrillo Ditch 4A

Worksheet for Trapezoidal Channel

Project Description

Project File h:\al'spr~1\rancho~1\ranchcab.fm2
Worksheet Rancho Cabrillo Ditch 4A
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Channel Slope 0.005800 ft/ft
Left Side Slope 3.00 H:V
Right Side Slope 3.00 H:V
Bottom Width 3.00 ft
Discharge 38.00 ft¥/s
Results

Depth 1.47 ft

Flow Area - 1091 ft*
Wetted Perimeter 12.31 ft

Top Width 11.83 ft
Critical Depth 1.18 ft
Critical Slope 0.015083 ft/ft
Velocity 3.48 ft/'s
Velocity Head 0.19 ft
Specific Energy 1.66 ft
Froude Number 0.64

Flow is subcritical.

May 6, 2004

10:10:15

Haestad Methods, Inc.

None
37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v4.1c
Page 1 of 1



Cross Section for Ditch 4A
Cross Section for Trapezoidal Channel

Project Description

Project File h:\al'spr~1\rancho~1\ranchcab.fm2
Worksheet Rancho Cabrillo Ditch 4A

Flow Element Trapezoidal Channel

Method Manning's Formula .

Solve For Channel Depth

Section Data
Mannings Coefficient 0.030

Channel Slope 0.005800 fu/ft
Depth 1.47 ft
Left Side Slope 3.00 H:V
Right Side Slope 3.00 H:V
" Bottom Width 3.00 ft
Discharge 38.00 ft3/s
A4
1.47 ft
I
L—J 1
3.00 ft ' v
H 3.0
NTS
May 6, 2004 None ) FlowMaster v4.1c

10:30:29 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Rancho Cabrillo Ditch 4B
Worksheet for Trapezoidal Channel

Project Description

Project File hi\al'spr~1\rancho~1\ranchcab.fm2
Worksheet Rancho Cabrillo Ditch 4B
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Channel Slope 0.017400 fuft
Left Side Slope 3.00 H:V
Right Side Slope 3.00 H:V
Bottom Width 8.00 ft
Discharge 314.00 ft3/s
Results

Depth 2.37 ft

Flow Area 35.78 ft?

Wetted Perimeter 22.98 ft

Top Width 22.21 ft

Critical Depth 263 ft

Critical Slope 0.011392 fu/ft
Velocity 8.78 ft/s
Velocity Head 1.20 ft
Specific Energy 3.57 ft

Froude Number 1.22

Flow is supercritical.

May 6, 2004

09:55:31

None

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v4.1c
Page 1 of 1



Cross Section for Ditch 4B
Cross Section for Trapezoidal Channel

Project Description

Project File h:\al'spr~1\rancho~1\ranchcab.fm2
Worksheet Rancho Cabrillo Ditch 4B

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.030

Channel Slope 0.017400 ft/ft
Depth 2.37 ft
Left Side Slope 3.00 H:V
Right Side Slope 3.00 H:V
Bottom Width 8.00 ft
Discharge 314.00 ft*/s

2.37 1t
S A
[ #ll 1
8.00 ft \Y4 B
H 3.0
NTS
May 6, 2004 None . FlowMaster v4.1c

10:31:35 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Rancho Cabrillo Ditch 5

Worksheet for Trapezoidal Channel

Project Description

Project File hAal'spr~1\rancho~1\ranchcab.fm2
Worksheet Rancho Cabrillo Ditch 5
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Channel Slope 0.002600 f/ft
Left Side Slope 4.00 H:V
Right Side Slope 4.00 H:V
Bottom Width 3.00 ft
Discharge 15.00 ft¥/s
Results

Depth 1.07 ft

Flow Area 7.83 ft
Wetted Perimeter 11.85 ft

Top Width 11.59 ft
Critical Depth 0.68 ft
Critical Slope 0.017426 fi/ft
Velocity 1.92 ft/s
Velocity Head 0.06 ft
Specific Energy 1.13 ft
Froude Number 0.41

Flow is subcritical.

May 6, 2004

09:02:30

Haestad Methods, Inc.

None
37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v4.1c
Page 1 of 1



Cross Section for Ditch 5
Cross Section for Trapezoidal Channel

Project Description

Project File
Worksheet
Flow Element
Method

Solve For

h:\al'spr~1\rancho~1\ranchcab.fm2
Rancho Cabrillo Ditch §
Trapezoidal Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.030

Channel Slope 0.002600 ft/ft

Depth 1.07 ft

Left Side Slope 4.00 H:V

Right Side Slope 4.00 H:V

Bottom Width 3.00 ft

Discharge 15.00 ft3/s

Z
3.00 ft

May 6, 2004 None

10:32:31

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

1.07 ft

VIAN

H 4.0
NTS

FlowMaster v4.1c

(203) 755-1666 Page 1 of 1



Rancho Cabrillo Ditch #8A

Worksheet for Trapezoidal Channel

Project Description

Project File h:\al'spr~1\rancho~1\ranchcab.fm2
Worksheet Ditch #8A

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Channel Slope 0.005000 ft/ft
Left Side Slope 4.00 H:V
Right Side Slope 4.00 H:V
Bottom Width 3.00 ft
Discharge 35.00 ft*/s
Results

Depth 1.36 ft

Flow Area 11.51 ft?
Wetted Perimeter 14.24 ft

Top Width 13.90 ft
Critical Depth 1.05 ft
Critical Slope 0.015490 ft/it
Velocity 3.04 f/s
Velocity Head 0.14 ft
Specific Energy 1.51 ft
Froude Number 0.59

Flow is subcritical.

Jan 2,2004

11:14:01

Haestad Methods, Inc.

None
37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v4.1c
Page 1 of 1



Cross Section for Ditch #8A
Cross Section for Trapezoidal Channel

Project Description

Project File h:\al'spr~1\rancho~1\ranchcab.fm2
Worksheet Ditch #8A

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Section Data

Mannings Coefficient 0.030

Channel Slope 0.005000 ft/ft
Depth 1.36 ft
Left Side Slope 4.00 H:V
Right Side Slope 4.00 H:V
Bottom Width 3.00 ft
Discharge 35.00 ft*/s

1.36 ft
1
3.00 ft ’ V B
H 4.0
NTS
Jan 2, 2004 None ) FlowMaster v4.1c

11:14:39 Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Rancho Cabrillo Ditch #8B

Worksheet for Trapezoidal Channel

Project Description

Project File h:\al'spr~1\rancho~1\ranchcab.fm2
Worksheet Ditch #8B

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Channel Slope 0.005000 ft/ft
Left Side Slope 4.00 H:V
Right Side Slope 4.00 H:V
Bottom Width 5.00 ft
Discharge 114.00 ft*/s
Results

Depth 2.09 ft

Flow Area 27.95 ft?

Wetted Perimeter 22.25 ft

Top Width 21.73 ft

Critical Depth 1.67 ft

Critical Slope 0.013238 ft/t
Velocity 4.08 ft/s
Velocity Head 0.26 ft
Specific Energy 2.35 ft

Froude Number 0.63

Flow is subcritical.

Jan 2, 2004

11:16:11

Haestad Methods, Inc.

None
37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v4.1c
Page 1 of 1



Cross Section for Ditch #8B
Cross Section for Trapezoidal Channel

Project Description

Project File h:\al'spr~1\rancho~1\ranchcab.fm2
Worksheet Ditch #8B
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficient 0.030
Channel Slope 0.005000 ft/ft
Depth 2.09 ft
Left Side Slope 4.00 H:V
Right Side Slope 4.00 H:V
Bottom Width 5.00 ft
Discharge 114.00 ft*/s
z
2.09 ft
—_ v
L_—J 1
5.00 ft v\
H 4.0
NTS
Jan 2, 2004 None ) FlowMaster v4.1c

11:16:32 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Rancho Cabrillo Ditch #9

Worksheet for Trapezoidal Channel

Project Description

Project File h:\al'spr~1\rancho~1\ranchcab.fm2
Worksheet Ditch #9

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Channel Slope 0.005000 ft/ft
Left Side Slope 4.00 H:V
Right Side Siope 4.00 H:V
Bottom Width 10.00 ft
Discharge 204.00 ft¥/s
Results

Depth 2.30 ft

Flow Area 44.02 ft2
Wetted Perimeter 28.93 ft

Top Width 28.36 ft

Critical Depth 1.83 ft

Critical Slope 0.012353 ft/it
Velocity 4.63 fi/s
Velocity Head 0.33 ft
Specific Energy 2.63 ft

Froude Number
Flow is subcritical.

0.66

Jan 2, 2004

11:17:57

Haestad Methods, Inc.

None
37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v4.1c
Page 1 of 1



Cross Section for ditch #9
Cross Section for Trapezoidal Channel

Project Description

Project File h:\al'spr~1\rancho~1\ranchcab.fm2
Worksheet Ditch #9

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Section Data

Mannings Coefficient 0.030

Channel Slope 0.005000 ft/ft
Depth 2.30 ft
Left Side Slope 4.00 H:V
Right Side Slope 4.00 H:V
Bottom Width 10.00 ft
Discharge 204.00 ft/s

2.30 ft
_Y
1
i bt}
10.00 ft \4 B
H 4.0
NTS
Jan 2, 2004 None ’ FlowMaster v4.1c

11:18:18 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Rancho Cabrillo Ditch #10A

Worksheet for Trapezoidal Channel

Project Description

Project File h:\al'spr~1\rancho~1\ranchcab.fm2
Worksheet Ditch #10A

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Channel Slope 0.005000 ft/ft
Left Side Slope 4.00 H:V
Right Side Slope 4.00 H:V
Bottom Width 5.00 ft
Discharge 53.00 ft*/s
Results

Depth 1.46 ft

Flow Area 15.88 ft?
Wetted Perimeter 17.06 ft

Top Width 16.70 ft
Critical Depth 1.13 ft
Critical Slope 0.014728 ft/ft
Velocity 3.34 ft/'s
Velocity Head 0.17 ft
Specific Energy 1.64 ft
Froude Number 0.60

Flow is subcritical.

Jan 2, 2004

11:20:06

Haestad Methods, Inc.

None
37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v4.1c
Page 1 of 1



Cross Section for Ditch #10A
Cross Section for Trapezoidal Channel

Project Description

Project File h:al'spr~1\rancho~1\ranchcab.fm2
Worksheet Ditch #10A
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficient 0.030
Channel Slope 0.005000 ft/ft
Depth 1.46 ft
Left Side Slope 4.00 H:V
Right Side Slope 4.00 H:V
Bottom Width 5.00 ft
Discharge 53.00 ft/s
Z
1.46 ft
— v
> 1
" 1
5.00 ft \4 B
H 4.0
NTS
Jan 2, 2004 None ) FlowMaster v4.1¢c

11:20:24 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Rancho Cabrillo Ditch #10B

Worksheet for Trapezoidal Channel

Project Description

Project File h:al'spr~1\rancho~1\ranchcab.fm2
Worksheet ditch #10B

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Channel Slope 0.005000 ft/ft
Left Side Slope 4.00 H:V
Right Side Slope 4.00 H:V
Bottom Width 10.00 ft
Discharge 152.00 ft/s
Results

Depth 1.98 ft

Flow Area 35.55 ft2

Wetted Perimeter 26.35 ft

Top Width 25.86 ft

Critical Depth 1.56 ft

Critical Slope 0.012897 ft/ft
Velocity 428 ft/s
Velocity Head 0.28 ft
Specific Energy 227 ft

Froude Number
Flow is subcritical.

0.64

Jan 2, 2004

11:21:26

Haestad Methods, Inc.

None
37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v4.1c
Page 1 of 1



Cross Section for Ditch #10B
Cross Section for Trapezoidal Channel

Project Description

Project File h:al'spr~1\rancho~1\ranchcab.fm2
Worksheet ditch #10B

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.030
Channel Slope 0.005000 f/ft
Depth 1.98 ft
Left Side Slope 4.00 H:V
Right Side Slope 4.00 H:V
Bottom Width 10.00 ft
Discharge 152.00 ft’/s
AV
1.98 ft
S A
. ] 1
I >
10.00 ft viN
H4.0
NTS
Jan 2, 2004 None ’ FlowMaster v4.1c

11:21:44 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



APPENDIX F

CULVERT DESIGN
a) Onsite
b) Offsite



TABLE 2: RANCHO CABRILLO - SUMMARY OF CROSS DRAINAGE CULVERTS FOR OFFSITE FLOWS
May 13, 2004 (file: H:\Albert's Projects\Rancho Cabrillo)

Inlet Invert

Culvert No. Q100 Size Approx. Length Bottom Slope Outlet Invert Headwater Headwater Outlet Velo.
(cfs) {ft) (ft/ft) Elev. (ft) Elev. (ft) Elev. (ft) Depth (ft) (fps)
. FOR ONSITE
1 228 3-6'x4' CBC 95 0.006 1355.24 1354.67 1358.23 2.99 8.7
2 NOT USED N/A N/A N/A N/A N/A N/A N/A N/A
3 NOT USED N/A N/A N/A N/A N/A N/A N/A N/A
4 378 3-8%4'CBC 112 0.0045 1352.00 1351.50 1355.46 346 8.8
5 NOT USED N/A N/A N/A N/A N/A N/A N/A N/A
6 NOT USED N/A N/A N/A N/A N/A N/A N/A N/A
7 303 3-6'%4'CBC 70 0.0034 1352.31 1352.07 1355.89 3.58 8.2
8 796 4-10'x4"CBC 136 0.0042 1342.00 1341.42 1345.08 4.04 7.7
9 485 3-10'x4'CBC 80 0.0031 1346.20 1346.00 1349.72 3.52 7.6
(Future)
10 NOT USED N/A N/A N/A N/A N/A N/A N/A N/A
11 303 3-6'%4' CBC 90 0.0056 1356.00 1355.50 1359.61 3.61 6.7
1l. FOR OFFSITE
Happy Valley Rd 4772 8-10'x8' CBC 255 0.0050 1311.00 1309.72 1319.40 8.40 10.3
@ Sta 86+80
Happy Valley Rd 212 6-36.25"x22.5" 129 0.0050 1319.25 1318.60 1323.44 4.19 8.0
@ Sta 60+00 Arch Pipes
Happy Valley Rd 28 2 -24" Pipes 121 0.0050 1318.57 1317.96 1322.72 4.15 4.5

@ Sta 71+81

Note: Refer to Appendix C for detailed culvert design.




F(a) Onsite



Culvert Calculator Report

Culvert #1

Solve For: Headwater Elevation
Culvert Summary v
Allowable HW Elevation 1,364.00 ft Headwater Depth/ Height 0.75
Computed Headwater Elevation 1,358.23 ft Discharge 228.00 cfs
Inlet Control HW Elev 1,358.14 ft Tailwater Elevation 1,356.06 ft
Outlet Control HW Elev 1,358.23 ft Control Type Outlet Control
Grades
Upstream Invert 1,355.24 ft Downstream Invert 1,354.67 ft
Length 95.00 ft Constructed Slope 0.006000 ft/ft
Hydraulic Profile
Profile S2 Depth, Downstream 1.47 ft
Slope Type Steep Normal Depth 1.45 ft
Flow Regime Supercritical Critical Depth 1.71 ft
Velocity Downstream 8.65 ft/s Critical Slope 0.003757 fu/ft
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 6.00 ft
Section Size 6x4ft Rise 4.00 ft
Number Sections 3
Qutlet Contro! Properties
QOutlet Control HW Elev 1,358.23 ft Upstream Velocity Head 0.85 ft
Ke 0.50 Entrance Loss 043 ft
Inlet Control Properties
inlet Control HW Elev 1,358.14 ft Flow Controf Unsubmerged
Inlet Type 90 and 15 ° wingwall flares Area Full 72.0 ft?
K 0.06100 HDS 5 Chart 8
M 0.75000 HDS 5 Scale 2
C 0.04000 Equation Form 1
Y 0.80000

Project Title: Rancho Cabrillo Offsite Cross Culvert 3
h:\al's projects\ranchocabrillo\happyval.cvm

04/28/04 09:46:03 AM

© Haestad Methods, Inc.

THE WLB GROUP,INC.

Project Engineer:. The WLB Group- Albert Ma, P.E.

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

CulvertMaster v1.0
Page 1 of 1



Culvert Calculator Report

Culvert #4

Solve For: Headwater Elevation
Culvert Suﬁ%mary
Allowable HW Elevation ) 1,363.50 ft Headwater Depth/ Height 0.86
Computed Headwater Elevation 1,355.46 ft Discharge 378.00 cfs
Iniet Control HW Elev .1,355.36 ft Tailwater Elevation 1,352.86 ft
Outlet Control HW Elev ~ 1,3565.46 ft Control Type * Outlet Control
Grades
Upstream Invert 1,352.00 ft Downstream Invert 1,351.50 ft
Length’ 112.00 ft Constructed Slope 0.004464 ft/ft
Hydraulic Profile ;

Profile 82 Depth, Downstream 1.79 ﬂ
Slope Type Steep Normal Depth 1.79 ft
Flow Regime Supercritical Ciritical Depth 1.98 ft
Velocity Downstream 8.79 ft/s Critical Slope 0.003352 ft/ft
Section -

- Section Shape .- Box Mannings Coefficient 0.013
Section Material Concrete Span 8.00 ft
Section Size 8x4ft Rise 4.00 ft
Number Sections 3
Outlet Control Properties
Outlet Control HW Elev 1,355.46 ft - Upstream Velocity Head 0.99 ft
Ke 0.50 Entrance Loss 0.49 ft
inlet Control Properties
Iniet Control HW Elev 1,355.36 #t Flow Control Unsubmerged
Inlet Type 90 and 15 ° wingwall flares Area Full 96.0 ft?
K 0.06100 HDS 5 Chart 8
M 0.75000 HDS 5 Scale 2
(o} 0.04000 Equation Form 1
Y 0.80000

Project Title: Rancho Cabrillo Offsite Cross_CuI\)ert 3
h:\al's projects\ranchocabrillo\happyval.cvm

04/28/04 09:51:08 AM

@ Haestad Methods, Inc.

THE WLB GROUP,INC.

37 Brookside Road Waterbury, CT 05708 USA (203) 755-1666

Project Engineer: The WLB Group- Albert Ma, P.E.

CulvertMaster v1.0
Page 1 of 1



Culvert Calculator Report

Culvert #7

Solve For: Headwater Elevation
Culvert Summary
Allowable HW Elevation 1,358.00 ft Headwater Depth/ Height 0.89
Computed Headwater Elevation 1,355.89 ft Discharge 303.00 cfs
Inlet Control HW Elev 1,355.83 # Tailwater Elevation 1,353.00 ft
Outlet Control HW Elev 1,355.89 ft Control Type Outlet Control
Grades
Upstream Invert 1,352.31 #ft Downstream Invert 1,352.07 ft
Length 70.00 ft Constructed Slope 0.003429 ft/ft
Hydraulic Profile
Profile M2 Depth, Downstream 2.07 ft
Slope Type Mild Normal Depth 216 ft
Flow Regime Subcritical Critical Depth 2.07 ft
Velocity Downstream 8.15 ft/s Critical Slope 0.003888 ft/ft
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 6.00 ft
Section Size 6x4ft Rise 4.00 ft
Number Sections 3
Outlet Control Properties
Qutlet Control HW Elev 1,355.89 ft Upstream Velocity Head 0.94 ft
Ke 0.50 Entrance Loss 0.47 ft
Inlet Control Properties
Inlet Control HW Elev 1,355.83 ft Flow Control Unsubmerged
Inlet Type 90 and 15 ° wingwall flares Area Full 72.0 f2
K 0.06100 HDS 5 Chart 8
M 0.75000 HDS 5 Scale 2
C 0.04000 Equation Form 1
Y 0.80000

Project Title: Rancho Cabrillo Offsite Cross Culvert 3
h:\al's projects\ranchocabrillo\happyval.cvm

04/28/04 10:50:24 AM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

THE WLB GROUP,INC.

Project Engineer: The WLB Group- Albert Ma, P.E.

CulvertMaster v1.0
Page 1 of 1



Culvert Calculator Report

Culvert #8

Solve For: Headwater Elevation
Culvert Summary
Allowable HW Elevation 1,347.00 ft Headwater Depth/ Height 1.01
Computed Headwater Elevation 1,346.04 ft Discharge 796.00 cfs
Inlet Control HW Elev 1,345.94 ft Tailwater Elevation 1,344.00 ft
Outlet Control HW Elev 1,346.04 ft Control Type Outlet Control
Grades
"Upstream Invert 1,342.00 ft Downstream Invert 1,341.42 ft
Length 136.00 ft Constructed Slope 0.004265 ft/ft
Hydraulic Profile
Profile CompositeS182 Depth, Downstream 2.58 ft
Slope Type Steep Normal Depth 2.07 ft
Flow Regime N/A Critical Depth 231 ft
Velocity Downstream 7.71 ft/s Ciritical Slope 0.003091 fu/ft
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 10.00 ft
Section Size 10x4ft Rise 4.00 ft
Number Sections 4
Qutlet Controt Properties
QOutlet Control HW Elev 1,346.04 ft Upstream Velocity Head 1.15 ft
Ke 0.50 Entrance Loss 0.58 ft
Inlet Control Properties
Inlet Control HW Elev 1,345.94 ft Flow Control Unsubmerged
Inlet Type 90 and 15 ° wingwall flares Area Full 160.0 fi*
K 0.06100 HDS 5 Chart 8
M 0.75000 HDS 5 Scale 2
C 0.04000 Equation Form 1
Y 0.80000

Project Title: Rancho Cabrillo Offsite Cross Culvert 3
h:\al's projects\ranchocabrillo\happyval.cvm

05/04/04 03:05:16 PM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

THE WLB GROUP,INC.

Project Engineer: The WLB Group- Albert Ma, P.E.

CulvertMaster v1.0
Page 1 of 1



Solve For: Headwater Elevation

Culvert Calculator Report

Culvert #9 ( Fufure.)

Culvert Summary

Allowable HW Elevation 1,352.00 ft Headwater Depth/ Height 0.88
Computed Headwater Elevation 1,349.72 ft Discharge 485.00 cfs
inlet Control HW Elev 1,349.62 ft Tailwater Elevation 1,348.12 ft
Outlet Control HW Elev 1,349.72 it Control Type Outlet Control
Grades

Upstream Invert 1,346.20 ft Downstream Invert 1,346.00 ft
Length 65.00 ft Constructed Slope 0.003077 fuft
Hydraulic Profile

Profile CompositeS1S2 Depth, Downstream 212 ft
Slope Type Steep Normal Depth 2.01 ft
Flow Regime N/A Critical Depth 2.01 ft
Velocity Downstream 7.63 ft/s Critical Slope 0.003062 ft/ft
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 10.00 ft
Section Size 10x4ft Rise 4.00 ft
Number Sections 3

Qutlet Control Properties

Outlet Contro!l HW Elev 1,349.72 ft Upstream Velocity Head 1.01 ft
Ke 0.50 Entrance Loss 0.50 ft
Inlet Control Properties

Inlet Control HW Elev 1,349.62 ft Flow Control Unsubmerged
Inlet Type 90 and 15 ° wingwall flares Area Full 120.0 ft2
K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 2

C 0.04000 Equation Form 1

Y 0.80000

Project Title: Rancho Cabrillo Offsite Cross Culvert 3
h:\al's projects\ranchocabrillo\happyval.cvm

04/06/04 09:16:56 AM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

THE WLB GROUP,INC.

Project Engineer: The WLB Group- Albert Ma, P.E.

CulvertMaster v1.0
Page 1 of 1



Culvert Calculator Report

Culvert #11

Solve For: Headwater Elevation
Culvert Summary
Allowable HW Elevation 1,360.00 ft Headwater Depth/ Height 0.90
Computed Headwater Elevation 1,359.61 ft Discharge 303.00 cfs
inlet Control HW Elev 1,359.51 ft Tailwater Elevation 1,358.00 ft
Outlet Control HW Elev 1,359.61 ft Control Type Outlet Control
Grades
Upstream invert 1,356.00 ft Downstream Invert 1,355.50 ft
Length 90.00 ft Constructed Slope 0.005556 ft/ft
Hydraulic Profile
Profile CompositeS152 Depth, Downstream 2.50 ft
Slope Type Steep Normal Depth 1.82 ft
Flow Regime N/A Critical Depth 2.07 ft
Velocity Downstream 6.73 fi/s Critical Slope 0.003888 ft/ft
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 6.00 ft
Section Size 6x4it Rise 4.00 ft
Number Sections 3
Qutlet Control Properties
Qutlet Control HW Elev 1,359.61 ft Upstream Velocity Head 1.03 ft
Ke 0.50 Entrance Loss 0.52 ft
Inlet Control Properties
intet Control HW Elev 1,359.51 ft Flow Control N/A
Inlet Type 90 and 15 ° wingwall flares Area Full 72.0 ft*
K 0.06100 HDS 5 Chart 8
M 0.75000 HDS & Scale 2
C 0.04000 Equation Form 1
Y 0.80000

Project Title: Rancho Cabrillo Offsite Cross Culvert 3
h:\al's projects\ranchocabrillo\happyval.cvm

05/14/04 09:38:03 AM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

THE WLB GROUP,INC.

Project Engineer: The leB Group- Albert Ma, P.E.

CulvertMaster v1.0
Page 1 of 1



Culvert Calculator Report™ <

Culvert for Ditch 8A
¢ Near NW (avnen

fop J,ﬂu.dwm]

-

118 . - "

\W:Mﬁ J’_——E;’;{w

. " £e

Solve For: Headwater Elevation Farcel"D" >
Culvert Summary
Allowable HW Elevation 13.00 ft Headwater Depth/ Height 1.29
Computed Headwater Elevation 12.58 ft Discharge 35.00
inlet Control HW Elev 12.57 ft Tailwater Elevation 10.80 ft
Outlet Control HW Elev 12.58 ft Control Type Outlet Control
Grades
Upstream Invert 10.00 ft Downstream Invert 9.75
Length 50.00 ft Constructed Slope 0.005000
Hydraulic Profile
Profile M2 Depth, Downstream 1.51 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 1.51 ft
Velocity Downstream 6.89 ft/s Critical Slope 0.007113
Section
Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 2.00
Section Size 24 inch Rise 2.00
Number Sections 2
Outlet Control Properties
Outlet Control HW Elev 12.58 ft Upstream Velocity Head 0.58
Ke 0.50 Entrance Loss 0.29
Inlet Control Properties
Inlet Control HW Elev 12.57 ft Flow Control Transition
Inlet Type Square edge w/headwall Area Fuli 6.3 ft*
K 0.00980 HDS 5 Chart 1
M 2.00000 HDS 5 Scale 1
C 0.03980 Equation Form 1
Y 0.67000

Project Title: Rancho Cabrillo Offsite Cross Culvert 3

h:\al's projects\ranchocabrillo\happyval.cvm
05/12/04 03:33:37 PM

© Haestad Methods, Inc.

THE WLB GROUP,INC.

Project Engineer: The WLB Group- Albert Ma, P.E.

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

CulvertMaster v1.0
Page 1 of 1



F(b) Offsite



Culvert Designer/Analyzer Report
Rancho Cabrillo - Happy Valley Crossing

@ 37A. 86b+79.71

1ise 8-10x8'cB¢

Hw =13(9.40-131l.00

Component:.Culvert-1 = 4, 4q'
Culvert Summary
Computed Headwater Elevation 1,319.40 ft Discharge 4,772.00 cfs
Inlet Control HW Elev 1,319.19 ft Tailwater Elevation 1,3156.53 ft
Outlet Control HW Elev 1,319.40 ft Control Type Outlet Control
Headwater Depth/ Height 1.05
Grades
Upstream Invert 1,311.00 ft Downstream Invert 1,309.72 ft
Length 255.00 ft Constructed Slope 0.005020 ft/ft
Hydraulic Profile
Profile CompositeS1S2 Depth, Downstream 5.81 ft
Slope Type Steep Norma! Depth 4.24 ft
Flow Regime N/A Critical Depth 4.80 ft
Velocity Downstream 10.26 ft/s Critical Slope 0.003581 ft/ft
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 10.00 ft
Section Size 10x8ft Rise 8.00 ft
Number Sections 8
Qutlet Control Properties
Outlet Control HW Elev 1,319.40 ft Upstream Velocity Head 2.40 ft
Ke 0.50 Entrance Loss 1.20 ft
Inlet Control Properties
Inlet Control HW Elev 1,319.19 ft Flow Control Unsubmerged
Inlet Type 90 and 15 ° wingwall flares Area Full 640.0 ft?
K 0.06100 HDS 5 Chart 8
M 0.75000 HDS 5 Scale 2
C 0.04000 Equation Form 1
Y 0.80000

Outlet veéeclhj:\(o.z(; fps.
Downshream vl&alz = (183 ﬁos%

Project Title: Rancho Cabrillo Offsite Cross Culvert 3
h:\al's projectsiranchocabrilio\happyval.cvm

05/13/04 12:55:53 PM

© Haestad Methods, Inc.

THE WLB GROUP,INC.

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: The WLB Group- Albert Ma, P.E.

CulvertMaster v1.0
Page 2of2
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Culvert Designer/Analyzer Report
Rancho Cabrillo - Happy Valley Crossing

Analysis Component

Storm Event Design Discharge 4,772.00 cfs
Peak Discharge Method: User-Specified

Design Discharge 4,772.00 cfs Check Discharge 4,772.00 cfs
Tailwater properties: {rregular Channel

Slope 0.007692 ft/ft Mannings Coefficient 0.035

Roughness Segments

Start Station  End Station

Mannings Coefficient

% Cross Sechon ddln are obBined

Y ()
0.00 375.00 0.035
Natural Channel Points
Station Elevation
(ft) (ft)
0.00 1,316.00
21.00 1,315.00
36.00 1,314.00
78.00 1,313.00
81.00 1,312.00
85.00 1,311.00
$0.00 1,312.00
94.00 1,313.00
102.00 1,313.00
106.00 1,312.00
110.00 1,312.00
113.00 1,313.00
144.00 1,314.00
152.00 1,314.00
162.00 1,309.00
176.00 1,308.30
190.00 1,309.00
200.00 1,313.00
207.00 1,313.00
214.00 1,313.00
240.00 1,314.00
275.00 1,315.00
375.00 1,319.00

Tailwater conditions for Design Storm.

Discharge 4,772.00 cfs Depth 7.23 ft
Velocity 6.83 ft/s
Name Description Discharge HW Elev Velocity
Culvert-1 8-10 x 8 ft Box 4,772.00 cfs 1,319.40 #t 10.26 ft/s
Weir Not Considered N/A N/A N/A

Project Title: Rancho Cabrillo Offsite Cross Culvert 3

h:\al's projects\ranchocabrillo\happyval.cvm THE WLB GROUP,INC.

05/13/04 12:55:53 PM

© Haestad

Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: The WLB Group- Albert Ma, P.E.

CulvertMaster v1.0
Page t-ef2

L/4



Performance Curves Report
Rancho Cabrillo - Happy Valley Crossing

Range Data:
Minimum - Maximum Increment
Discharge 2,000.00 4,800.00 100.00 cfs
Performance Curves
1319.5 O HWElev
1319.0
1318.5
c
Q
S 1318.0
>
o
UJ ~~
g E13175
@
3
c 1317.0
(V]
I
1316.5
1316.0
\ . . . . . .
1315.5
2000.0 2500.0 3000.0 3500.0 4000.0 4500.0 5000.0
Discharge
(cfs)
Project Title: Rancho Cabrillo Offsite Cross Culvert 3 Project Engineer: The WLB Group- Albert Ma, P.E.
h:\al's projectsi\ranchocabrillo\happyval.cvm THE WLB GROUP,INC. " CulvertMaster v1.0
05/13/04 12:57:48 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page +of+
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Cross Section
Cross Section for Irregular Channel

= Cudvedt undee Vallu £d
& 512 m7%

Project Description

Project File untitled

Worksheet channel at D.S. of Happy Valley Culvert
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Witd. Mannings Coefficient 0.035
Channel Slope 0.007692 ft/ft
Water Surface Elevation 1315.52 ft
Discharge 4772.00 ft¥/s
1320.0
1318.0
1316.0%
SV
=
€
c
o

1314.0 < —//
1312.0 V/— }

Elevat

1310.0
1308.0
0.0 50.0 100.0 150.0 - 200.0 250.0 300.0 350.0 400.0
Station (ft)
Nov 20, 2003 None : FlowMaster v4.1c
15:30:52 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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Component:Culvert-1

Culvert Designer/Analyzer Report
HV - Offfsite Cross Culvert @ Sta 60+00

HW=132344 - 1519.25

—

Culvert Summary

Computed Headwater Elevation 1,323.44 ft Discharge 212.00 cfs
Inlet Control HW Elev 1,323.04 ft Tailwater Elevation 1,320.60 ft
Qutlet Control HW Elev 1,323.44 ft Control Type Qutlet Control
Headwater Depth/ Height 2.24

Grades

Upstream Invert 1,319.25 ft Downstream Invert 1,318.60 ft
Length 129.00 ft Constructed Slope 0.005039 ft/ft
Hydraulic Profile

Profile Pressure Depth, Downstream 2.00 ft
Slope Type N/A Normal Depth N/A ft
Flow Regime N/A Critical Depth 1.60 ft
Velocity Downstream 7.99 ft/s Critical Slope 0.009453 ft/ft
Section

Section Shape Arch Mannings Coefficient 0.013
Section Material Concrete Span 3.02 ft
Section Size 36.25 x 22.5 inch Rise 1.88 ft
Number Sections 6

Qutlet Control Properties

Qutlet Control HW Elev 1,323.44 ft Upstream Velocity Head 0.99 ft
Ke 0.50 Entrance Loss 0.50 ft
Inlet Control Properties

Inlet Control HW Elev 1,323.04 ft Flow Control Submerged
Inlet Type Square edge w/headwall Area Full 26.5 ft?
K 0.00980 HDS 5 Chart 0

M 2.00000 HDS 5 Scale 0

C 0.03980 Equation Form 1

Y 0.67000

Project Title: Rancho Cabrillo Offsite Cross Culvert 3
h:\al's projects\ranchocabrillo\happyval.cvm

05/13/04 01:19:34 PM
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Performance Curves Report
HV - Offfsite Cross Culvert @ Sta 60+00

Range Data:
Minimum Maximum Increment
Discharge 0.00 400.00 10.00 cfs
Performance Curve
13320 oeemenenaeens e prnaeenaenees R A oo O HW Elev
1330.0
1328.0
o
.0
Lot
3
o 1326.0
UJ ~~
cE
©
z 1324.0
ko]
0]
[0}
I
1322.0
1320.0
a
1318.0 ' : - ' ' : - :
0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0
Discharge
(cfs)
Project Title: Rancho Cabrillo Offsite Cross Culvert 3 Project Engineer: The WLB Group- Albert Ma, P.E.
h:\al's projects\ranchocabrillo\happyval.cvm THE WLB GROUP,INC. ) CulvertMaster v1.0
05/13/04 01:19:51 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page t-ef-t+



Solve For: Headwater Elevation

Culvert Calculator Report

HV - Offsite Cross Culvert @ Sta 71+81

Culvert Summary

Allowable HW Elevation 1,322.75 ft Headwater Depth/ Height 1.15
Computed Headwater Elevation 1,320.87 ft Discharge 28.00 cfs
Inlet Control HW Elev 1,320.71 ft Tailwater Elevation 1,319.96 ft
Outlet Control HW Elev 1,320.87 ft Control Type Qutlet Control
Grades

Upstream Invert 1,318.57 ft Downstream Invert 1,317.96 ft
Length 121.00 ft Constructed Slope 0.005041 fuit
Hydraulic Profile

Profile M1 Depth, Downstream 2.00 ft
Slope Type Mild Normal Depth 1.44 ft
Flow Regime Subcritical Critical Depth 1.35 ft
Velocity Downstream 4.46 ft/s Critical Slope 0.006053 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 2.00 ft
Section Size 24 inch Rise 2.00 ft
Number Sections 2

Outlet Control Properties

Outlet Control HW Elev 1,320.87 ft Upstream Velocity Head 0.35 ft
Ke 0.50 Entrance Loss 0.18 ft
Inlet Control Properties

Inlet Control HW Elev 1,320.71 ft Flow Control Unsubmerged
Inlet Type Square edge w/headwall Area Full 6.3 ft*
K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

Cc 0.03980 Equation Form 1

Y 0.67000

Project Title; Rancho Cabrillo Offsite Cross Culvert 3
h:\al's projects\ranchocabrillo\happyval.cvm

05/13/04 01:30:05 PM

© Haestad Methods, Inc.

THE WLB GROUP,INC.
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Performance Curves Report
HV - Offsite Cross Culvert @ Sta 71+81

Range Data:

Minimum Maximum Increment
Discharge 0.00 60.00 5.00 cfs

1324.5 O HWElev
1324.0
1323.5
1323.0
1322.5
1322.0

1321.5

(ft)

1321.0

Headwater Elevation

1320.5

1320.0

1319.5

1319.0

1318. ' : : ‘ ’ ' : ' : ' : ‘
0.0 50 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0 55.0 60.0
Discharge
(cfs)

Project Title: Rancho Cabyrillo Offsite Cross Culvert 3 Project Engineer: The WLB Group- Albert Ma, P.E.
h:\al's projects\ranchocabrillo\happyval.cvm THE WLB GROUP,INC. ’ CulvertMaster v1.0
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PAVING CONSTRUCTION NOTES:

INSTALL SURVEY MARKER PER M.A.G.
STD. OTL. 120-1, TYPE “A"

INSTALL 6" VERTICAL "SINGLE® CURS
PER M.AG. STD. DTL. 222, TYPE “A".

ADJUST VALVE FRAME & COVER TO FINISH GRADE
PER M.AG. STD. DTL. 270.

ADJMJIST MH RiM & COVER TO FINISH GRADE
PER M.AG. SID. OTL. 424.

CONSTRUCT CROWNED PAVEMENT SECTION, @
CONSTRUCT CROWNED PAVEMENT SECTION. @
CONSTRUCT PAVEMENT SECTION, @

]

B

Gl

K]

8]

E

CONSTRUCT SUPERELEVATED PAVEMENT SECTION.
E CONSTRUCT ASPHALT PAVEMENT PER SECTION
ON SHEET 2.

INSTALL RIP-RAP

)

B

)

Dsg=10", THICKNESS=2.0"

CONSTRUCT 6° VERTICAL CURB AND_GUTTER
PER M.AG. STO. DIL 220, TYPE “A".
CONSTRUCT CONCRETE SIDEWALK

PER M.AG. STO. DIL 230, MDTH PER PLAN
CONSTRUCT 2.5' CURB & GUTTER TERMINATION
PER M.A.G. SID. OTL. 222.

CONSTRUCT SIDEWALK RAMP TYPE “A”

PER MCDOT DTL. 2031A.

CONSTRUCT 8 BARREL 10'x8° REINFORCED
CONCRETE BOX CULVERT AND WING WALLS PER
AD.O.T. STD. DILS. 8-02.10 AND 8~04.50,
BARREL LENGTH AS SHOWN ON PLANS.
INSTALL GROUTED RIP-RAP

Dsg=21", THICKNESS=3.5'

INSTALL PAVEMENT MARKERS FOR FIRE HYDRANT
PER M.AG. STD. DET. G-3212.

INSTALL _ BARRICADE PER M.A.G. STD. DTL. 130,
TYPE 8.

REMOVE EXISTING BARRICADE AND PAVEMENT
TERMINATION HEADER.

CONSTRUCT CROWNED PAVEMENT SECTION. @
B
5]

INSTALL 4°x6° CONCRETE PAVEMENT TERMINATION
HEADER PER OETAIL ON SHEET 3.

INSTALL TYPE “M—1° CATCH BASIN PER

C.O.P. SID. DTL. 1569—1 (MNG LENGTH PER PLAN)
INSTALL CATCH BASIN TYPE "H™ PER M.A.G STD,
DTS, 538, 539.
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N )
PAVING CONSTRUCTION NOTES:
3
(7] WNSTALL SURVEY MARKER PER M.AG. =
STD. OTL. 120~1, TYPE *
(2] AsmAu 6" VERTICAL smaE CURB,
PER M.AG. STD. OTL. 222, TYPE “A". g
ADLIST VALVE FRAME & COVER 1O FINISH GRADE 5
) AR DRAIN (E] =i s @ 2
ARIZONA STATE LAND - AQWST MH R & covm 70 FINISH GRADE < @
, _ PER M.A.G. STD. e «
8 SLOPE ESMT. UNSUBODIVDED . " b
3 { B _ , »\* 3 [3] cowsmruct crowned PAVEMENT stcnon.@
- ‘|
© B8 S PROPOS?’H/' ~ ~ [6] cowsmucr crowveD PAVEMENT SECTION. @ ¢
< e B S ~. < J
0 ™ < (%) [7) consmucr pavewenT secion. @
n - = [ < ~N
| /’ QLQEI - |8 B I WER
QE El\ ] e 3L < . QE CONSTRUCT SUPERELEVATED PAVEMENT SECTION. :2: §
by [4
< : : = [ SR A T B £ " : < CONSTRUCT ASPHALT PAVEMENT PER SECTION £ ¢
03:, koo M 66400 i 67100 ] = mfoo S 63400 7 70100 157 N 71300 i 77300 ! PYAR 05, E_I ON SHEET 2. gt 2
Qim e P Ha 7 7 w g $ g 7 78 . Q:tu INSTALL RIP-RAP g ¢ -2
N 1 ! — +— 2 <1 > Dsg=10", THICKNESS=2.0° T8 Qe
ol —u0 1] E’f ! o (o SIA 7145086 i [i7) CONSTRUCT &~ VERTCAL CURS AND GurrER o* & A8
S - 4 Y |3 ~7 2 = PER MA.G. STD. DTL. 220, TIPE “A". ¥ vn
< - < CONSTRUCT CONCRETE SIDEWALK 2..38
> - - ,° 5T0RM DRAIN 2, > PERMA.G. STD. DL 230, WDTH PER PLAN fEz0%
’ EASEMENT - CONSTRUCT 2.5° CURB & GUTTER TERMINATION 53,Ee
3‘. . - __ - — - - _.PROPOSED R/W _ . - -—‘————:f_ [13) SER5INE &, S5 L4
 -——m e —_—— e ————— - — / Q (/4] SONSIRUCT SOEWALK RAMP TYPE A 31828
< \_ &8 I xe < PER MCDOT DTL. 2031A. $.ey
R - % k= CONSTRUCT 8 BARREL 10°'x8" REINFORCED $8-.2
soee csur - s g ¥~ [o) et by el o o W e 5748
A — 3 8 mn
MARICOPA COUNTY ALOOD CONTROL DISTRCT 7 BARREL LENGTH AS SHOWN ON PLANS.
TRLBY WASH PROJECT . INSTALL_GROUTED RIP-RAP
h Dsg=21", THICKNESS=3.S'
[77) MSTALL PAVEMENT MARKERS FOR FIRE HYORANT
PER M.A.G. STD. DET. G-3212.
INSTALL _ BARRICADE PER MA.G. STO. DTL. 130,
TYPE 8"
REMOVE EXISTING BARRICADE AND PAVEMENT
TERMINATION MEADER.
[20] consmucT CROWNED PAVEMENT SECTION. @
@ INSTALL 4°x6" CONCRETE PAVEMENT TERMINATION
HEADER PER OETAIL ON SHEET 3.
[2) WSTALL TYPE “u~1" CATCH BASN PER
C.O.P. STD. DTL. 15691 (WNG LENGTH PER PLAN) .
3’{?"’532"503; BASIN TYPE "H PER M.A.C STD. (o y
GRAPHIC SCALE . =
) o . |24) wstaw 24" HOPE SToRM DRAIN PIPE. o ﬂ e}
40 0___20° 40 80 Nl
HIGH POINT ELEV = 1325.72 [25) wsTaLL 24° RoRCP STORM ORAIN. ;o
HIGH POINT STA = 65+00 1°=40" H & J
PV STA = 65+00 i i A F F l i/ A 1 / i ; 1 ‘, l 1 i O AD 1'm 4V INSTALL 22.57X36.25" ARCH RCP STORM DRAIN.
PV ELEV = 132597 CONTOUR INTERVAL = 11 [7) WSIALL CONC. HEADNALL PER MAG SO OTL Soi—¢ | [ )
i R I e IS (N I I I BETRR DR S R DI IR DA AND TRASH RACK PER M.A.G. STD. DIL.
K = e e e e [ e [ P A T
ST L INSTALL 18" HDPE STORM DRAIN PIPE.
-200 T e e P O N D A e A PO PR D R
s . @ INSTALL THICKENED EDGE PER M.AG. STD.
SIS b R T OTL. 201, TYPE “
+ 1o - 200" VO 9
] I I S— T — B R R — - LOW PONT ELev = 132281 PR L [30] wstaL 30° HOPE STORM ORAN PIPE.
N EEEEE T FERSRRON I IO S : PROPOSED | EDGE OF - - - 8. | [LOW|POINT STA = 11+80.86 58| e 08
o B I WX T3 Lo X o AN 1 ISR DD /;_PAVEMENILEH;“ “8ls: : VISTA=7';EOBS ol j Qg
- . €/P 1325.72 - - - - - . ol *0. . PVI.ELEV = 1322.56 SN mn =
1328 |..... N VTR RS i FEEREERETY S PN (S &Y ey = 52 R3IRR 1328 = e
CooiinipoHe EEv(e 132637 T[T T _rosoz- i) /.:::::::: R DR ¢ L S ‘f‘z"“":':'.'. BNEN B s ‘2 o
N HP STA & 64+8853 : i : : : T b ol -] PO N : : wEINE : o> =
Cioiiiih o PMISTAL= 65400 - S A R N DR U PR ) L ol b N PAVING QUANTITES
1324 o . PV ELEV|= 1326.59 . Lo . . . . . - i P P . o . - o.s50z) - 1324 (@]
RN BERSE AD .4 —0.90 s . (7] surver marker 0 el |x >
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PAVING CONSTRUCTION NOTES:

INSTALL SURVEY MARKER PER M.A.G.
STD. DOIL. 120-1, TYPE “A",

INSTALL 6" VERTICAL “SINGLE™ CURSB
PER M.AG. STD. DTL. 222, TYPE “A",

ADJUST VALVE FRAME & COVER TO FINISH GRADE
PER M.A.G. STD. DTL. 270.

ADJJST MH RIM & COVER YO FINISH GRADE
PER M.A.G. STD. DTL, 424.

CONSTRUCT CROWNED PAVEMENT SECTION, @
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CONSTRUCT PAVEMENT SECTION. @

J

CONSTRUCT SUPERELEVATED PAVEMENT SECTION,
CONSTRUCT ASPHALT PAVEMENT PER SECTION
ON SHEET 2.

("]

Phoenix

INSTALL RIP-RAP

D50=10", THICKNESS=2.0"

CONSTRUCT 6° VERTICAL CURB AND GUTTER
PER M.AG. STD. DTL. 220, TYPE "A"
CONSTRUCT CONCRETE SIDEWALK

PER M.A.G. STD. DTL. 230, WOTH PER PLAN
CONSTRUCT 2.5' CURS & GUTTER TERMINATION
PER M.AG. STD. DTL. 222.

CONSTRUCT SIDEWALK RAMP TYPE “A”

PER MCDOT DTL. 2031A.

CONSTRUCT 8 BARREL 10°x8° REINFORCED
CONCRETE BOX CULVERT AND WING WALLS PER
A0.0.T. STD. DILS. 8-02.10 AND B8-04.50,
BARREL LENGTH AS SHOWN ON PLANS.

INSTALL GROUTED RIP-RAP

Dsp=21", THICKNESS=3.5"

INSTALL PAVEMENT MARKERS FOR FIRE HYDRANT
PER M.A.G. STD. DET. G-3212.

INSTALL _ BARRICADE PER M.A.C. STO. DTL, 130,
TYPE 8",

Surveying
*» Urban Design

=
b

—  NIBISIZE
83300

ny Oe
Tueson ,

5

SEE SHEET 9

7

-~ -o

i
t

PH.(602) 279-1016

2¥60.00

-
~
-

0l
Gl
K]
[J
(=
(e
@
(]
(e
)
(=
(4
E)

333 E. Osborn, Suite 380, Phoenix,

85012

o
£
€
<
H
[
°
L
T
]
.
£
°
c
M

[N
/’/‘

-

N
\‘\
HbJOV&O

Londscape Archi
Offices locoted in:
ond Los Vegos, NV,

NVH
‘?gﬁ'ﬁ'ﬁo? 7Y
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REMOVE EXISTING BARRICADE AND PAVEMENT
TERMINATION HEADER,

CONSTRUCT CROWNED PAVEMENT SECTION, @
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INSTALL 30° HDPE STORM DRAIN PIPE.
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HEADER PER DETAIL ON SHEET 3.
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INSTALL CATCH BASIN TYPE “H" PER M.A.G STD.
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WATER CONSTRUCTION NOTES: B
. (1) WSTALL 16 PVC (C905, DRIB) WATER LINE.
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McMicken Outlet Wash Channel
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