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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 DamlTrilby 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.

1
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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 traffic 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 I Hydrology and
Volume II Hydraulics, Flood Control District of Maricopa County, January 1995.
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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 Date: 12-16-03

LOCATION DATA

Location: LITCHFIELD RD & W· Y€AW}/ft BLVD ( LP JTR /O+{,( )

Project Name: RANCHO CABRILLO Subarea id: DA1

Drainage Area Cover: PAVEMENT

DESIGN DATA

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

Q (cfs) 5 7 8 11 14 16

C 0.800 0.800 0.800 0.880 0.950 0.950

Tc (min) 13.1 11. 6 10.8 9.9 9.4 8.9

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

LOCATION DATA

Location: W~ '(pAR-UHf? BLVD (LP STA 20+05)

Date: 12-16-03

Project Name: RANCHO CABRILLO Subarea id: DA2

Drainage Area Cover: PAVEMENT

DESIGN DATA

Drainage Area 0.76 acres

Watercourse Length 620.0 feet

Top Elevation 100.0 feet

Bottom Elevation 96.9 feet

Slope .00500 feet/feet

Roughness Coefficient (Kb) .04074

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) 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: ~~ YEARUNtr' 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
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Flood Control Distri~t of
Hydrologic Design Manual

Maricopa County
Rational Method

(;:.

DA4A

Date: 1-28-04

2.07 inches

93.7 feet

100.0 feet

Watercourse Length

Drainage Area

Top Elevation

Bottom Elevation

Slope

I
Location: '}..J.YkA~U1ftr BLVD @ STA 39+17 (N)

I
Project Name: RANCHO CABRILLO Subarea id:

I
Drainage Area Cover: PAVEMENT

•

I 1.33 acres

I 1270.0 feet
I

•

I .00500 feet/feet
I

Roughness Coefficient (Kb) I .03923

I
Hydrological Summary Table

I--------------------------
I

10-Year, 6-Hour Rainfall

Computed by: WLB GROUP

LOCATION DATA

DESIGN DATA

I

Parameter 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
I

Q (cfs) 3 3 4 6 7 9

I
I
I

C 0.800 0.800 0.800 0.880 0.950 0.950
I
I

Tc (min) 16.3 14.4 13.4 12.2 11. 6 10.9

i (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

LOCATION DATA

Location: W. Y~P.UNe, BLVD @ STA 39+ /7 (S)

Date: 1-28-04
"...,
''',.
" , ,

,- .

Project Name: RANCHO CABRILLO Subarea id:

Drainage Area Cover: PAVEMENT

DESIGN DATA

DA45

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

LOCATION DATA

Location: JOMAX RD (LP STA 19+51)

Date: 12-16-03

Project Name: RANCHO CABRILLO Subarea id: DA5

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 (cfs) 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

LOCATION DATA

Location: JOMAX RD (LP STA 26+15)

Date: 12-16-03

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 9

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

LOCATION DATA

Location: DYSART RD (LP STA 49+45)

Date: 12-16-03

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

LOCATION DATA

Location: DYSART RD (LP STA 21+18)

Date: 12-16-03

Project Name: RANCHO CABRILLO Subarea id: DA8

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

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

Date: 12-16-03

Project Name: RANCHO CABRILLO Subarea id: DA9

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: 12-16-03

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

Project Name: RANCHO CABRILLO Subarea id: DA10 rrr J)AloA

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

LOCATION DATA

Location: W RANGE MULE DR

Date: 1-16-04

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

LOCATION DATA

Date: 12-16-03

Location: NW OF EL GRANADA BLVD & HAPPY VALLEY RD

project Name: RANCHO CABRILLO Subarea id: DA13

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

LOCATION DATA

Location: HAPPY VALLEY RD TO BASIN 3

Date: 1-20-04

Project Name: RANCHO CABRILLO Subarea id: DA14

Drainage Area Cover: PAVEMENT

DE:SIGN 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

LOCATION DATA

Date: 1-20-04

Location: HAPPY VALLEY RD - DISCHARGE TO SOUTH

Project Name: RANCHO CABRILLO Subarea id: DA15

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

LOCATION DATA

Location: N DYSART RD TO BASIN 3

Date: 1-20-04

Project Name: RANCHO CABRILLO Subarea id: DA16

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
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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 @ STA 60+00

Date: 1-29-04

Project Name: RANCHO CABRILLO Subarea id: A1

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



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
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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

/7i dry-/tlIU. ulw.fcdzrJU>/ o/~. 1:~;;9Z- x 107Ji:= ~7/oAF J1f.P.e~f~ CPC3
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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 inches

Hydrological Summary Table
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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

1 (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: A5

Drainage Area Cover: PAVEMENT

DESIGN DATA

Drainage Area 1. 51 acres

Watercourse Length 290.0 feet

Top Elevation 1326.2 feet

Bottom Elevation 1325.3 feet

Slope .00328 feet/feet

Roughness Coefficient (Kb) .03888

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) 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

l (in/hr) 3.3 4.5 5.3 6.6 7.6 8.8

Dr1 L.11"!. Cv.-1okiaFm5.1 ().fjJrDx 57? of (Ulllff ('.q)v::r(;·"_1 .;J;'C.;7 fo CS 0J .);A//o..fOO

{Y/o = tJ· c;Zx b;:: 3A;;.. ~fs . .
1I 1''-'''''1,f''J,.t:)"",., .. ",I. -.J-.! ~,Cl::i)'" 1,7/ ,Jr
{X/O j'''''' ,V'v' ,v.,~· ...,.A -;z. \ ." 7.. , -, (..,oJ'"



Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB GROUP

LOCATION DATA

Location: HAPPY VALLEY RD @ STA 115+80

Date: 05-14-04

", .~ cfs l this) '$ 0.. SW\o (({raw tha-f Sf'\ o~~(j
Vlot CcttLH dn; [OJ\! pl'Oplt.I\i\)

\i

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

fJ-r Dn.! /aJ7e e.ttfwf'afzIDH QtJpr9':': 5S-~ o( runoff C<rt1";:.: .tJ71M" ~cvJf hJ C, Q57A /!S-tl'o
~/..,.. ' -/11;· / ..;

(QI~" 0, \S'x 8::c- 4,4-(...fs
&'0 fml'll LVM~b()Vhd = -j;:( 4.4)""



Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB GROUP

LOCATION DATA

Location: HAPPY VALLEY RD @ STA 123+00

Date: 05-14-04

Project Name: RANCHO CABRILLO Subarea id: A1
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 (in/hr) 2.5 3.5 4.2 5.4 6.2 7.1



APPENDIX B

REQUIRED RETENTION VOLUMES
a) Onsite



RETENTION VOLUME CALCULATIONS FOR ONSITE COLLECTOR ROADWAYS
January 20,2004 (file: H:\AI'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 2.72 1.24
Basin #4 W. Range Mule Dr & N. EI Granada Blvd 1.23 0.95 2.72 0.26
Basin #5 NW of Happy Valley Rd & EI Granada 1.04 0.95 2.72 0.22
Basin #6 South ofW. Range Mule Dr 2.02 0.95 2.72 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 (iJ Cf:#t 7
Worksheet for Irregular Channel

Project Description

Project File
Worksheet
Flow Element
Method
Solve For

Input Data

h:\aI'spr-1 \rancho-1 \roads.fm2
Street Capacity
Irregular Channel
Manning's Formula
Water Elevation

Channel Slope 0.006400 ftIft
Elevation range: 99.39 ft to 100.12 ft.

Station (ft) Elevation (ft)
-17.00 100.00
11.00 99.89
11.50 99.89
11.50 99.39
48.00 100.12

Discharge 10.00 ft3/s

Results

Start Station
-17.00

End Station
48.00

Roughness
0.015

Wtd. Mannings Coefficient
Water Surface Elevation
Flow Area
Wetted Perimeter
Top Width
Depth
Critical Water Elev.
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Full Flow Capacity
Flow is supercritical.

0.015
99.78 ft

3.80 ft2
19.89 ft
19.50 ft
0.39 ft

99.79 ft
0.005769 ftIft
2.63 ftls
0.11 ft

99.89 ft
1.05

62.11 fP/s

Jan 6, 2004
13:14:24

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

FlowMaster v4.1 c
Page 1 of 1



Cross Section for Dysart Rd
Cross Section for Irregular Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Section Data

h:\aI'spr-1 \rancho-1 \roads.fm2
Street Capacity .

Irregular Channel
Manning's Formula
Water Elevation

Wtd. Mannings Coefficient
Channel Slope
Water Surface Elevation
Discharge

0.015
0.006400 ftIft

99.78 ft
10.00 tr/s

100.2

100.1

100.0

99.9

2
'-' 99.8
c
o
:;:;
III
>
(1) 99.7
W

99.6

99.5

99.4

jJ

~ /
~----
~

V
r------. /- /

'7 /
- 1/

/
/

V
/

/
99.3

-20.0 -10.0 0.0 10.0
Station

20.0
(ft)

30.0 40.0 50.0

Jan 6,2004
13:14:30

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

FlowMaster v4.1 c
Page 1 of 1



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

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

h:\aI'spr-1\rancho-1\roads.fm2
Street Capacity for Dysart Rd
Irregular Channel
Manning's Formula
Water Elevation

Channel Slope 0.009800 ftIft
Elevation range: 99.39 ft to 100.12 ft.

Station (ft) Elevation (ft)
-17.00 100.00

11.00 99.89
11.50 99.89
11.50 99.39
48.00 100.12

Discharge 13.00 frls

Results

Start Station
-17.00

End Station
48.00

Roughness
0.015

Wtd. Mannings Coefficient
Water Surface Elevation
Flow Area
Wetted Perimeter
Top Width
Depth
Critical Water Elev.
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Full Flow Capacity
Flow is supercritical.

0.015
99.79 ft

3.95 ft2
20.27 ft
19.86 ft
0.40 ft

99.83 ft
0.005571 ftIft
3.29 ft/s
0.17 ft

99.96 ft
1.30

76.86 W/s

3fo,c;- {~.8~ =lb.'Y.>(2'
(oK.)

Jan 6,2004
13:46:11

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

FlowMaster v4.1c
Page 1 of 1



Cross Section for DysartRd ~ uP B
Cross Section for Irregular Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Section Data

h:\a\'spr-1 \rancho-1 \roads.fm2
Street Capacity for Dysart Rd
Irregular Channel
Manning's Formula
Water Elevation

Wtd. Mannings Coefficient
Channel Slope
Water Surface Elevation
Discharge

0.015
0.009800 tuft

99.79 ft
13.00 fP/s

100.2

100.1

100.0

99.9

2
........ 99.8

c
o
+::ro
>
(l) 99.7
W

99.6

99.5

99.4

1>

~ I
~----r----..- V

r----. /
l-

I
-= /

/
I

/
/

I
99.3

-20.0 -10.0 0.0 10.0 20.0
Station (ft)

30.0 40.0 50.0

Jan 6,2004
13:46:16

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

FlowMaster v4.1 c
Page 1 of 1



Happy Valley Rd @ Dysart Rd
Worksheet for Irregular Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

h:\aI'spr-1\rancho-1 \roads.fm2
Street Capacity for Happy Valley Rd
Irregular Channel
Manning's Formula
Water Elevation

Channel Slope 0.005000 ftlft
Elevation range: 99.39 ft to 100.04 ft.

Station (ft) Elevation (ft)
-14.00 100.00
11.00 99.89
11.50 99.89
11.50 99.39
44.00 100.04

Discharge 11.00 W/s

Results

Start Station
-14.00

End Station
44.00

Roughness
0.015

Wtd. Mannings Coefficient
Water Surface Elevation
Flow Area
Wetted Perimeter
Top Width
Depth
Critical Water Elev.
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Full Flow Capacity
Flow is subcritical.

0.015
99.81 ft
4.48 ft2

21.60 ft
21.17 ft

0.42 ft
99.80 ft

0.005696 ftIft
2.45 ftIs
0.09 ft

99.91 ft
0.94

33.44 Wls

D1~(;JJJJPi ~~ii-~(·17

::: II.?, I ~ I:!.' {(JIG)

Feb 2,2004
08:30:08

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

FlowMaster v4.1 c
Page 1 of 1



Happy Valley Rd @ Dysart Rd
Cross Section for Irregular Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Section Data

h:\aI'spr-1 \rancho-1\roads.fm2
Street Capacity for Happy Valley Rd
Irregular Channel
Manning's Formula
Water Elevation

Wtd. Mannings Coefficient
Channel Slope
Water Surface Elevation
Discharge

0.015
0.005000 ft/ft

99.81 ft
11.00 ft3 /s

100.1

100.0

99.9

99.8

c
g 99.7
~

>
Q)

w
99.6

99.5

99.4

" /------........ V
~ '-.......... /......-.

:- V
'<;;7 /,

V
/

/
/

/
/

/
/

99.3
-15.0 -10.0 -5.0 0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0

Station (ft)

Feb 2,2004
08:30:54

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

FlowMaster v4.1 c
Page 1 of 1



N. EI Granada Blvd-10-yr Street Capacity@ cpq
Worksheet for Irregular Channel "'I{,",-wb

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

h:\aI'spr-1\rancho-1\roads.fm2
N. EI Granada Blvd - Street Capacity
Irregular Channel
Manning's Formula
Water Elevation

Channel Slope 0.007600 ft/ft
Elevation range: 51.16 ft to 51.76 ft.

Station (ft)
0.00
5.00

14.00
14.50
14.50
40.00
65.50
65.50
66.00
75.00
80.00

Discharge

Results

Elevation (ft)
51.76
51.75
51.66
51.66
51.16
51.67
51.16
51.66
51.66
51.75
51.76
16.00 ft3/s

Start Station
0.00

End Station
80.00

Roughness
0.015

Wtd. Mannings Coefficient
Water Surface Elevation
Flow Area
Wetted Perimeter
Top Width
Depth
Critical Water Elev.
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Full Flow Capacity
Flow is supercritical.
Flow is divided.

0.015
51.51 ft
6.03 ft2

35.43 ft
34.73 ft
0.35 ft

51.52 ft
0.005943 ftIft
2.65 ftIs
0.11 ft

51.62 ft
1.12

60.96 ft3/S

Apr29,2004
15:07:57

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

FlowMaster v4.1c
Page 1 of 1



Cross Section-1 Oyr street capacity
Cross Section for Irregular Channel

Project Description

Project File
Worksheet
Flow Element
Method
Solve For

h:\aI'spr-1 \rancho-1 \roads.fm2
N. EI Granada Blvd - Street Capacity
Irregular Channel
Manning's Formula
Water Elevation

Section Data

Wtd. Mannings Coefficient
Channel Slope
Water Surface Elevation
Discharge

0.015
0.007600 tuft

51.51 ft
16.00 ft'/s

80.070.060.030.0 40.0 50.0
Station (ft)

20.010.0

(~ 1/'
~

/ 1\
/

"'7 / \ "'7

-
/ \

-

/ 1\
/ \

V \

/ 1\
V \

51.1
0.0

51.2

51.6

51.3

51.7

4? 51.5
'-'

c
o
:;:;
ro
>
(])
iij 51.4

Apr29,2004
15:08:18

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

FlowMaster v4.1 c
Page 1 of 1



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

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

h:\aI'spr-1 \rancho-1 \roads.fm2
Street Capacity for Happy Valley Rd
Irregular Channel
Manning's Formula
Water Elevation

Channel Slope 0.005100 tuft
Elevation range: 99.39 ft to 100.04 ft.

Station (ft) Elevation (ft)
-14.00 100.00
11.00 99.89
11.50 99.89
11.50 99.39
44.00 100.04

Discharge 5.00 fP/s

Results

Start Station
-14.00

End Station
44.00

Roughness
0.015

Wtd. Mannings Coefficient
Water Surface Elevation
Flow Area
Wetted Perimeter
Top Width
Depth
Critical Water Elev.
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Full Flow Capacity
Flow is subcritical.

0.015
99.70 ft
2.46 ft2

16.01 ft
15.69 ft
0.31 ft

99.69 ft
0.006327 tuft
2.03 tus
0.06 ft

99.77 ft
0.90

33.78 fP/s

Po!.PJu- I/J'~ := 3;(·S" - IS.(,7

=16.8' >1;;" (oK.)

Feb 2,2004
08:56:20

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

FlowMaster v4.1 c
Page 1 of 1



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

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Section Data

h:\aI'spr-1 \rancho-1 \roads.fm2
Street Capacity for Happy Valley Rd
Irregular Channel
Manning's Formula
Water Elevation

Wtd. Mannings Coefficient
Channel Slope
Water Surface Elevation
Discharge

0.015
0.005100 ftlft

99.70 ft
5.00 ft3/s

100.1

100.0

99.9

99.8

c
g 99.7
co
>
Q)

w
99.6

99.5

99.4

~ /
~-.......

------ V
---------- /-- l- V

/
V

"'- /
- V

/
/

/
/

/

99.3
-15.0 -10.0 -5.0 0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0

Station (ft)

Feb 2,2004
08:56:39

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

FlowMaster v4.1 c
Page 1 of 1



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

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

h:\aI'spr-1 \rancho-1 \roads.fm2
Street Capacity for Happy Valley Rd
Irregular Channel
Manning's Formula
Water Elevation

Channel Slope 0.007400 ft/ft
Elevation range: 99.39 ft to 100.04 ft.

Station (ft) Elevation (ft)
-14.00 100.00

11.00 99.89
11.50 99.89
11.50 99.39
44.00 100.04

Discharge 5.10 W/s

Results

Start Station
-14.00

End Station
44.00

Roughness
0.015

.Wtd. Mannings Coefficient
Water Surface Elevation
Flow Area
Wetted Perimeter
Top Width
Depth
Critical Water Elev.
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Full Flow Capacity
Flow is supercritical.

0.015
99.68 ft
2.17 ft2

15.04 ft
14.74 ft
0.29 ft

99.69 ft
0.006311 ft/ft
2.35 ft/s
0.09 ft

99.77 ft
1.08

40.69 W/s

civj IMtL (~JIh .~ 30<.r -ICf. 7tf
() ( ( v

=== / -;. 8 ? 1::1 (Or--)

Feb 2,2004
08:57:33

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

FlowMaster v4.1 c
Page 1 of 1



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

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Section Data

h:\aI'spr-1\rancho-1\roads.fm2
Street Capacity for Happy Valley Rd
Irregular Channel
Manning's Formula
Water Elevation

wtd. Mannings Coefficient
Channel Slope
Water Surface Elevation
Discharge

0.015
0.007400 ftIft

99.68 ft
5.10 W/s

100.1

100.0

99.9

99.8

c
:8 99.7
ca
>
Q)

w
99.6

99.5

99.4

~ /-----... /r---.---... /r-- - /
/

V
/

"7 /

-= /

/
/

/
/

/

99.3
-15.0 -10.0 -5.0 0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0

Station (ft)

Feb 2,2004
08:57:46

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

FlowMaster v4.1 c
Page 1 of 1



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

Project Description

Project File
Worksheet
Flow Element
Method
Solve For

Input Data

h:\al'spr-1 \rancho-1 \roads.fm2
Street Capacity for Happy Valley Rd
Irregular Channel
Manning's Formula
Water Elevation

Channel Slope 0.005300 fUft
Elevation range: 99.39 ft to 100.04 ft.

Station (ft) Elevation (ft)
-14.00 100.00
11.00 99.89
11.50 99.89
11.50 99.39
44.00 100.04

Discharge 5.70 ft3/s

Start Station
-14.00

End Station
44.00

Roughness
0.015

Results

Wtd. Mannings Coefficient
Water Surface Elevation
Flow Area
Wetted Perimeter
Top Width
Depth
Critical Water Elev.
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Full Flow Capacity
Flow is subcritical.

0.015
99.72 ft
2.68 ft2

16.69 ft
16.36 ft
0.33 ft

99.71 ft
0.006218 fUft
2.13 fUs
0.07 ft

99.79 ft
0.93

34.43 ft3/S

Citif 1011e CakJkltu~J

:; 3d'S- J~,3{p -= lb"tj'> /d.'O'
(0/( )

May 17, 2004
09:37:32

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

FlowMaster v4.1 c
Page 1 of 1



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

Project Description

Project File
Worksheet
Flow Element
Method
Solve For

Section Data

h:\al'spr-1 \rancho-1 \roads. fm2
Street Capacity for Happy Valley Rd
Irregular Channel
Manning's Formula
Water Elevation

Wtd. Mannings Coefficient
Channel Slope
Water Surface Elevation
Discharge

0.015
0.005300 ft/ft

99.72 ft
5.70 ft3/S

100.1

100.0

99.9

99.8

cg 99.7
co
>
ill
W

99.6

99.5

99.4

~ /
~

~ V---...r--- j-- ""- V
j

V
"" /
;; /

V
j

V
j

V
'j

99.3
-15.0 -10.0 -5.0 0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0

Station (ft)

May 17, 2004
09:37:56

None
Haestad Methods, Inc. 37 Brookside Road Waterb'ury, 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

OI1J"J:£
Project Name: Rancho Cabrillo - G#sUe Roadways
Name of Scupper or Curb Opening Catch Basin: Litchfield Rd & ·W.Y~UN~ l\D
At Concentration Point No.: CP1 (LP STA 10+61)

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 xW) dA1.5 x Reduction Factor

cfs

where Cw=
L = length of opening
W = width of depression
d = flow depth
Reduction Factor

2.3
UNKNOWN Feet

1.5 Feet
0.5 Feet
0.8

L = Q10/(Cw x Reduction Factor x Flow Depth A1.5) - 1.8 xW
= 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

OJl~~
Project Name: Rancho Cabrillo - ,Q#si.te Roadways
Name of Scupper or Curb Opening Catch Basin: : ,W,,'{ettUlNG RD
At Concentration Point No.: CP2 (LP STA 20+05)

1O-year peak flow to scupper or catch basin =010 =

Formula used for Sump type of scupper or catch basin:

010 =Cw (L + 1.8 xW) d/\1.5 x Reduction Factor

cfs

where Cw=
L = length of opening
W = width of depression
d = flow depth
Reduction Factor

2.3
UNKNOWN Feet

1.5 Feet
0.5 Feet
0.8

L =010/(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

OnsdL
Project Name: Rancho Cabrillo - Qftsite RoadW~s

Name of Scupper or Curb Opening Catch Basin: W':<'ElJ&I/Ilq: RD
At Concentration Point No.: CP3 (LP STA 22+95)

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

cfs

where Cw=
L = length of opening
W = width of depression
d = flow depth
Reduction Factor

2.3
UNKNOWN Feet

1.5 Feet
0.5 Feet
0.8

L = Q1 O/(Cw x Reduction Factor x Flow Depth A1.5) - 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 =l'



SCUPPER/CATCH BASIN DESIGN CALCULATIONS

Project Name: Rancho Cabrillo - Onsite Roadways
Name of Scupper or Curb Opening Catch Basin: W. YBf,*N6 M @ Sta 39+j7N
At Concentration Point No.: CP'4A

1a-year peak flow to scupper or catch basin = 01 a =

Formula used for Sump type of scupper or catch basin:

01 a = Cw (L + 1.8 x W) d"1.5 x Reduction Factor

cfs

whereCw=
L = length of opening
W = width of depression
d = flow depth
Reduction Factor

2.3
UNKNOWN Feet

1.5 Feet
0.5 Feet
0.8

L = 01 a/(Cw x Reduction Factor x Flow Depth "1.5) - 1.8 x W
= 3.4 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 Roadwavs
Name of Scupper or Curb Opening Catch Basin: .W, '(E1{/J,Ullq JW @ Sta 39+1-7 S
At Concentration Point No.: CP~.!I-8

1a-year peak flow to scupper or catch basin =01 a =

Formula used for Sump type of scupper or catch basin:

01 a =Cw (L + 1.8 x W) d/\1.5 x Reduction Factor

cfs

where Cw =
L = length of opening
W =width of depression
d =flow depth
Reduction Factor

2.3
UNKNOWN Feet

1.5 Feet
0.5 Feet
0.8

L = 01 a/(Cw x Reduction Factor x Flow Depth /\1.5) - 1.8 x W
= 0.4 FEET

Therefore, use the following for scuppers:

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

LENGTH OF l'



SCUPPER/CATCH BASIN DESIGN CALCULATIONS

~'cti
Project Name: Rancho Cabrillo - GUGite 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 = 010 =

Formula used for Sump type of scupper or catch basin:

I cfs

010 = Cw (L + 1.8 x W) d1\1.5 x Reduction Factor
where Cw=

L = length of opening
W = width of depression
d = flow depth
Reduction Factor

2.3
UNKNOWN Feet

1.5 Feet
0.5 Feet
0.8

L = 01 O/(Cw x Reduction Factor x Flow Depth 1\1.5) - 1.8 x W
= 8.1 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

19n~
Project Name: Rancho Cabrillo - 0ffS+te Roadwavs
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 = 010 =

Formula used for Sump type of scupper or catch basin:

010 = Cw (L + 1.8 x W) dA 1.5 x Reduction Factor

cfs

where Cw =
L = length of opening
W =width of depression
d = flow depth
Reduction Factor

2.3
UNKNOWN Feet

1.5 Feet
0.5 Feet
0.8

L =01 O/(Cw x Reduction Factor x Flow Depth J\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 = 5'



SCUPPER/CATCH BASIN DESIGN CALCULATIONS

~"d:t.-
Project Name: Rancho Cabrillo - Qits:ite Roadways
Name of Scupper or Curb Opening Catch Basin: Dysart Rd
At Concentration Point No.: CP7 (LP STA 49+45)

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

Formula used for Sump type of scupper or catch basin:

Q10 = Cw (L + 1.8 xW) d/\1.5 x Reduction Factor

cfs

where Cw=
L = length of opening
W = width of depression
d = flow depth
Reduction Factor

2.3
UNKNOWN Feet

1.5 Feet
0.5 Feet
0.8

L = Q1 O/(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

~
Project Name: Rancho Cabrillo -,of:fsite Roadways
Name of Scupper or Curb Opening Catch Basin: Dysart Rd
At Concentration Point No.: CP8 (LP STA 21+18)

1O-year peak flow to scupper or catch basin =Q1 0 =

Formula used for Sump type of scupper or catch basin:

Q10 =Cw (L + 1.8 xW) d"1.5 x Reduction Factor

cfs

where Cw =
L = length of opening
W =width of depression
d = flow depth
Reduction Factor

2.3
UNKNOWN Feet

1.5 Feet
0.5 Feet
0.8

L = Q1O/(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 Cabrillo - Onsite Roadways
Name of Scupper or Curb Opening Catch Basin: EI Granada Blvd Sta 39+25
At Concentration Point No.: CP9

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 xW) d"1.5 x Reduction Factor

cfs

where Cw =
L = length of opening
W = width of depression
d = flow depth
Reduction Factor

2.3
UNKNOWN Feet

1.5 Feet
0.5 Feet
0.8

L = Q10/(Cw x Reduction Factor x Flow Depth "1.5) - 1.8 xW
= 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 -,~ROadWayS
Name of Scupper or Curb Opening Catch Basin: EI Granada Blvd
At Concentration Point No.: CP10 (LP STA 26+50)

10-year peak flow to scupper or catch basin = 010 =

Formula used for Sump type of scupper or catch basin:

010 = Cw (L + 1.8 xW) d"1.5 x Reduction Factor

cfs

where Cw=
L = length of opening
W =width of depression
d = flow depth
Reduction Factor

2.3
UNKNOWN Feet

1.5 Feet
0.5 Feet
0.8

L = 01 O/(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 = 5'



SCUPPER/CATCH BASIN DESIGN CALCULATIONS

Project Name: Rancho Cabrillo - Onsite Roadways
Name of Scupper or Curb Opening Catch Basin: N. EI Granada Blvd Sta. 26+50
At Concentration Point No.: CP10A

1a-year peak flow to scupper or catch basin = Q1a =

Formula used for Sump type of scupper or catch basin:

§. cfs

Q1 a = Cw (L + 1.8 xW) d"1.5 x Reduction Factor
where Cw=

L = length of opening
W =width of depression
d = flow depth
Reduction Factor

2.3
UNKNowf'Feet

1.5 Feet
0.5 Feet
0.8

L = Q1 a/(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

1a-year peak flow to scupper or catch basin = Q1a =

Formula used for Sump type of scupper or catch basin:

Q1 a = Cw (L + 1.8 x W) d1\1.5 x Reduction Factor

cfs

where Cw=
L = length of opening
W =width of depression
d = flow depth
Reduction Factor

2.3
UNKNOWN Feet

1.5 Feet
0.5 Feet
0.8

L = Q1 a/(Cw x Reduction Factor x Flow Depth 1\1.5) - 1.8 x W
= 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 -~~OadWayS
Name of Scupper or Curb Opening Catch Basin: NW of EI Granada Blvd & Happy Valley Rd
At Concentration Point No.: CP13

1a-year peak flow to scupper or catch basin = 01 a =

Formula used for Sump type of scupper or catch basin:

01 a = Cw (L + 1.8 x W) d1\1.5 x Reduction Factor

cfs

where Cw=
L = length of opening
W = width of depression
d =flow depth
Reduction Factor

2.3
UNKNOWN Feet

1.5 Feet
0.5 Feet
0.8

L = 01 a/(Cw x Reduction Factor x Flow Depth 1\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 Cabrillo - Onsite Roadways
Name of Scupper or Curb Opening Catch Basin: Happv Valley Rd @ Sta 49+16
At Concentration Point No.: CP14

10-year peak flow to scupper or catch basin =010 =

Formula used for Sump type of scupper or catch basin:

11 cfs

010 = Cw (L + 1.8 x W) d"1.5 x Reduction Factor
where Cw=

L =length of opening
W = width of depression
d =flow depth
Reduction Factor

2.3
UNKNOWN Feet

1.5 Feet
0.5 Feet
0.8

L = 010/(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)

1O-year peak flow to scupper or catch basin =010 =

Formula used for Sump type of scupper or catch basin:

010 = Cw (L + 1.8 x W) d"1.5 x Reduction Factor

cfs

where Cw =
L = length of opening
W = width of depression
d = flow depth
Reduction Factor

2.3
UNKNOWN Feet

1.5 Feet
0.5 Feet
0.8

L = 010/(Cw x Reduction Factor x Flow Depth "1.5) - 1.8 xW
= 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 CALCULAliONS

Project Name: Rancho Cabrillo - 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 =010 =

Formula used for Sump type of scupper or catch basin:

Q10 = Cw (L + 1.8 x W) d1\1.5 x Reduction Factor

cfs

where Cw =
L = length of opening
W =width of depression
d =flow depth
Reduction Factor

2.3
UNKNOWN Feet

1.5 Feet
0.5 Feet
0.8

L = Q10/(Cw x Reduction Factor x Flow Depth 1\1.5) - 1.8 x W
= 5.0 FEET

Therefore, use the following for scuppers:

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

LENGTH OF 5'



D(b) Offsite



SCUPPER/CATCH BASIN DESIGN CALCULATIONS

Project Name: Rancho Cabrillo - 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 =

Formula used for Sump type of scupper or catch basin:

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

cfs

where Cw=
L =length of opening
W = width of depression
d =flow depth
Reduction Factor

~
UNKNOWN Feet

1.5 Feet
0.5 Feet
0.8

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 =010 =

Formula used for Sump type of scupper or catch basin:

010 = Cw (L + 1.8 x W) d/\1.5 x Reduction Factor

cfs

where Cw=
L =length of opening
W = width of depression
d =flow depth
Reduction Factor

2.3
UNKNOWN Feet

1.5 Feet
0.5 Feet
0.8

L = 010/(Cw x Reduction Factor x Flow Depth /\1.5) - 1.8 x W
= 11.9 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.: C5

10-year peak flow to scupper or catch basin =010 =

Formula used for Sump type of scupper or catch basin:

010 = Cw (L + 1.8 x W) d"1.5 x Reduction Factor

cfs

where Cw ==

L = length of opening
W =width of depression
d =flow depth
Reduction Factor

2.3
UNKNOWN Feet

1.5 Feet
0.5 Feet
0.8

L =01 O/(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

--;>N.



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.: C6

1O-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

cfs

where Cw =
L = length of opening
W =width of depression
d =flow depth
Reduction Factor

2.3
UNKNOWN Feet

1.5 Feet
0.5 Feet
0.8

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

_--:r "I



SCUPPER/CATCH BASIN DESIGN CALCULATIONS

Project Name: Rancho Cabrillo - Offsite Roadways
Name of Scupper or Curb Opening Catch Basin: CBS' (HV Road Sta. 123+00)
At Concentration Point No.: C7

1a-year peak flow to scupper or catch basin =01 a =

Formula used for Sump type of scupper or catch basin:

01 a = Cw (L + 1.8 xW) dA1.5 x Reduction Factor

cfs

where Cw =
L =length of opening
W =width of depression
d =flow depth
Reduction Factor

2.3
UNKNOWN Feet

1.5 Feet
0.5 Feet
0.8

L =01a/(Cw x Reduction Factor x Flow Depth A1.5) - 1.8 xW
= 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

---7;;;> N



APPENDIX E

OPEN CHANNEL I 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 Vela.
(cts) (ttl (H:V) (ft/tt) (tt) (tps)

1 79 10 4 to 1 0.0010 1.95 2.3

2 390 - 498 30 4 to 1 0,0020 3.80 -4.50 2.2 - 4.0

3 861 40 4 to 1 0.0010 3.93 3.9

4A 38 3 4 to 1 0.0058 1.37 3.3

46 157 5 4 to 1 0.0060 2.32 4.7

4C 314 10 4 to 1 0.0060 2.70 5.6

5 15 • 3 4 to 1 0.0035 1.00 2.1

6 NOT USED N/A N/A N/A NlA N/A
7 NOT USED N/A NlA N/A N/A N/A

8A 35 3 4 to 1 0.0050 1.36 3.04

86 114 5 4 to 1 0.0050 2.09 4.08

9 204 10 4 to 1 0.0050 2.30 4.63

lOA 53 5 4 to 1 0.0050 1.46 3.34

106 152 10 4 to 1 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
Worksheet
Flow Element
Method
Solve For

Input Data

h:\aI'spr-1 \rancho-1 \ranchcab.fm2
Rancho Cabrillo Ditch 4A
Trapezoidal Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is subcritical.

0.030
0.005800 fUft

3.00 H: V
3.00 H: V

3.00 ft
38.00 fP/s

1.47 ft
10.91 ft2
12.31 ft
11.83 ft

1.18 ft
0.015083 tuft
3.48 ftls
0.19 ft
1.66 ft
0.64

May 6,2004
10:10:15

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

FlowMaster v4.1 c
Page 1 of 1



Cross Section for Ditch 4A
Cross Section for Trapezoidal Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Section Data

h:\aI'spr-1 \rancho-1 \ranchcab.fm2
Rancho Cabrillo Ditch 4A
Trapezoidal Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Depth
Left Side Slope

Right Side Slope
. Bottom Width

Discharge

0.030
0.005800 ftIft
1.47 ft
3.00 H:V

3.00 H: V
3.00 ft

38.00 ft3/s

I.
3.00 ft

~I
~~

H 3.0
NTS

May 6,2004
10:30:29

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

FlowMaster v4.1 c
Page 1 of 1



Rancho Cabrillo Ditch 48
Worksheet for Trapezoidal Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

h:\aI'spr-1 \rancho-1 \ranchcab.fm2
Rancho Cabrillo Ditch 4B
Trapezoidal Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Left Side Slope
Right Side Slope

Bottom Width
Discharge

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is supercritical.

0.030
0.017400 fUft
3.00 H: V
3.00 H:V

8.00 ft
314.00 ft3/S

2.37 ft
35.78 ft2
22.98 ft
22.21 ft

2.63 ft
0.011392 fUft
8.78 fUs

1.20 ft
3.57 ft
1.22

May 6,2004
09:55:31

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

FlowMaster v4.1 c
Page 1 of 1



Cross Section for Ditch 48
Cross Section for Trapezoidal Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Section Data

h:\aI'spr-1 \rancho-1 \ranchcab. fm2
Rancho Cabrillo Ditch 4B
Trapezoidal Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Depth
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.030
0.017400 ftlft
2.37 ft
3.00 H: V
3.00 H: V
8.00 ft

314.00 fP/s

I.
8.00 ft

~I

2.37 ft

~~
H 3.0

NTS

May 6,2004
10:31 :35

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

FlowMaster v4.1c
Page 1 of 1



Rancho Cabrillo Ditch 5
Worksheet for Trapezoidal Channel

Project Description

Project File
Worksheet
Flow Element
Method
Solve For

Input Data

h:\aI'spr-1 \rancho-1 \ranchcab.fm2
Rancho Cabrillo Ditch 5
Trapezoidal Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Left Side Slope
Right Side Slope

Bottom Width
Discharge

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is subcritical.

0.030
0.002600 ft/ft
4.00 H:V
4.00 H: V

3.00 ft
15.00 fP/s

1.07 ft
7.83 ft2

11.85 ft
11.59 ft
0.68 ft
0.017426 fUft
1.92 fUs
0.06 ft
1.13 ft
0.41

May 6,2004
09:02:30

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

FlowMaster v4.1 c
Page 1 of 1



Cross Section for Ditch 5
Cross Section for Trapezoidal Channel

Project Description

Project File
Worksheet
Flow Element
Method
Solve For

Section Data

h:\aI'spr-1 \rancho-1 \ranchcab.fm2
Rancho Cabrillo Ditch 5
Trapezoidal Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Depth
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.030
0.002600 fUft
1.07 ft
4.00 H: V
4.00 H:V
3.00 ft

15.00 ft3/s

I~
3.00 ft

~I
~~

H 4.0
NTS

May 6,2004
10:32:31

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

FlowMaster v4.1 c
Page 1 of 1



Rancho Cabrillo Ditch #8A
Worksheet for Trapezoidal Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

h;\aI'spr-1 \rancho-1 \ranchcab.fm2
Ditch #8A
Trapezoidal Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

Results
Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is subcritical.

0.030
0.005000 ftlft
4.00 H:V
4.00 H:V
3.00 ft

35.00 ft3/s

1.36 ft
11.51 fe
14.24 ft
13.90 ft

1.05 ft
0.015490 ftIft
.3.04 ftIs
0.14 ft
1.51 ft
0.59

Jan 2,2004
11:14:01

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

FlowMaster v4.1 c
Page 1 of 1



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

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Section Data

h:\aI'spr-1\rancho-1\ranchcab.fm2
Ditch #8A
Trapezoidal Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Depth
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.030
0.005000 tuft
1.36 ft
4.00 H: V

4.00 H: V
3.00 ft

35.00 tr/s

3.00 ft
~I

~~
H 4.0
NTS

Jan 2, 2004
11:14:39

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

FlowMaster v4.1 c
Page 1 of 1



Rancho Cabrillo Ditch #88
Worksheet for Trapezoidal Channel

Project Description

Project File
Worksheet
Flow Element
Method
Solve For

Input Data

h:\aI'spr-1\rancho-1\ranchcab.fm2
Ditch #8B
Trapezoidal Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

Results
Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is subcritical.

0.030
0.005000 ftIft
4.00 H: V
4.00 H: V
5.00 ft

114.00 (PIs

2.09 ft
27.95 ft2
22.25 ft
21.73 ft

1.67 ft
0.013238 ftIft
4.08 ftIs
0.26 ft
2.35 ft
0.63

Jan 2,2004
11:16:11

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

FlowMaster v4.1c
Page 1 of 1



Cross Section for Ditch #88
Cross Section for Trapezoidal Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Section Data

h:\aI'spr-1 \rancho-1 \ranchcab.fm2
Ditch #8B
Trapezoidal Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Depth
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.030
0.005000 ftlft
2.09 ft
4.00 H:V
4.00 H:V
5.00 ft

114.00 ff'/s

5.00 ft ~~
H 4.0
NTS

Jan 2,2004
11 :16:32

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

FlowMaster v4.1 c
Page 1 of 1



Rancho Cabrillo Ditch #9
Worksheet for Trapezoidal Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

h;\aI'spr-1 \rancho-1 \ranchcab.fm2
Ditch #9
Trapezoidal Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

Results
Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is subcritical.

0.030
0.005000 ftIft
4.00 H: V
4.00 H: V

10.00 ft
204.00 trls

2.30 ft
44.02 ft2
28.93 ft
28.36 ft

1.83 ft
0.012353 ftIft
4.63 ftIs
0.33 ft
2.63 ft
0.66

Jan 2,2004
11 :17:57

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

FlowMaster v4.1 c
Page 1 of 1



Cross Section for ditch #9
Cross Section for Trapezoidal Channel

Project Description

Project File
Worksheet
Flow Element
Method
Solve For

Section Data

h:\aI'spr-1 \rancho-1 \ranchcab.fm2
Ditch #9
Trapezoidal Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Depth
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.030
0.005000 ftIft
2.30 ft
4.00 H: V
4.00 H:V

10.00 ft
204.00 ft3/s

I.
10.00 ft

2.30 ft

~~
H 4.0
NTS

Jan 2,2004
11:18:18

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

FlowMaster v4.1 c
Page 1 of 1



Rancho Cabrillo Ditch #10A
Worksheet for Trapezoidal Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

h:\aI'spr-1 \rancho-1 \ranchcab.fm2
Ditch #10A
Trapezoidal Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

Results
Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is subcritical.

0.030
0.005000 ftIft
4.00 H: V
4.00 H:V
5.00 ft

53.00 ft3/s

1.46 ft
15.88 ft2
17.06 ft
16.70 ft
1.13 ft
0.014728 ftIft
3.34 fUs
0.17 ft
1.64 ft
0.60

Jan 2,2004
11:20:06

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

FlowMaster v4.1 c
Page 1 of 1



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

Project Description

Project File
Worksheet
Flow Element
Method
Solve For

Section Data

h:\aI'spr-1 \rancho-1 \ranchcab.fm2
Ditch #10A
Trapezoidal Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Depth
Left Side Slope

Right Side Slope
Bottom Width
Discharge

0.030
0.005000 ftIft
1.46 ft
4.00 H:V

4.00 H:V
5.00 ft

53.00 ft3/s

5.00 ft
~I

~~
H 4.0
NTS

Jan 2,2004
11:20:24

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

FlowMaster v4.1 c
Page 1 of 1



Rancho Cabrillo Ditch #108
Worksheet for Trapezoidal Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

h:\aI'spr-1 \rancho-1 \ranchcab.fm2
ditch #10B
Trapezoidal Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

Results
Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is subcritical.

0.030
0.005000 ftIft
4.00 H: V
4.00 H: V

10.00 ft
152.00 fP/s

1.98 ft
35.55 ft2
26.35 ft
25.86 ft

1.56 ft
0.012897 ftIft
4.28 ftIs
0.28 ft
2.27 ft
0.64

Jan 2,2004
11:21:26

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

FlowMaster v4.1 c
Page 1 of 1



Cross Section for Ditch #108
Cross Section for Trapezoidal Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Section Data

h:\aI'spr-1 \rancho-1 \ranchcab.fm2
ditch #10B
Trapezoidal Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Depth
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.030
0.005000 fUft
1.98 ft
4.00 H:V
4.00 H:V

10.00 ft
152.00 tr/s

I.
10.00 ft

~I
~~

H 4.0
NTS

Jan 2,2004
11:21:44

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

FlowMaster v4.1 c
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)

Culvert No. Q100 Size Approx. Length Bottom Slope Inlet Invert Outlet Invert Headwater Headwater Outlet Vela.
(efs) (ft) (ftIft) Elev. (ft) Elev. (ft) Elev. (ft) Depth (ft) (fps)

I. FORONSITE
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'x4' CSC 112 0.0045 1352.00 1351.50 1355.46 3.46 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'x4' CBC 70 0.0034 1352.31 1352.07 1355.89 3.58 8.2

8 796 4 - 10'x4'CSC 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'x4' CBC 90 0.0056 1356.00 1355.50 1359.61 3.61 6.7

II. 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" x 22.5" 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

Allowable HW Elevation

Computed Headwater Elevation

Inlet Control HW Elev

Outlet Control HW Elev

Grades

Upstream Invert
Length

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

Section

Section Shape

Section Material

Section Size

Number Sections

Outlet Control Properties

Outlet Control HW Elev

Ke

Inlet Control Properties

1,364.00 ft
1,358.23 ft
1,358.14 ft
1,358.23 ft

1,355.24 ft
95.00 ft

S2

Steep

Supercritical

8.65 ftls

Box

Concrete

6x4ft
3

1,358.23 ft

0.50

Headwater Depthl Height

Discharge

Tailwater Elevation

Control Type

Downstream Invert

Constructed Slope

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

Mannings Coefficient

Span

Rise

Upstream Velocity Head

Entrance Loss

0.75
228.00 cfs

1,356.06 ft

Outlet Control

1,354.67 ft
0.006000 ftlft

1.47 ft

1.45 ft

1.71 ft

0.003757 ftlft

0.013
6.00 ft

4.00 ft

0.85 ft
0.43 ft

THE WLB GROUP,INC.
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Inlet Control HW Elev 1,358.14 ft

Inlet Type 90 and 15' wingwall flares

K 0.06100
M 0.75000
C 0.04000

Y 0.80000

Project Title: Rancho Cabrillo Offsite Cross Culvert 3
h:\al's projecls\ranchocabrillo\happyval.cvm
04/28/04 09:46:03 AM © Haestad Methods, Inc.

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

72.0 ft·

8

2
1

Project Engineer: The WLB Group- Albert Ma, P.E.
. CulvertMasler v1.0

Page 1 of 1



Culvert Calculator Report
Culvert #4

Solve For: Headwater Elevation

. ..
Culvert Summary

Allowable HW Elevation

Computed Headwater Elevation

Inlet Control HW Elev

Outlet Control HW Elev '

1,363.50 ft

1,355.46 ft
.1,355.36 ft

1,355.46 ft

Headwater Depth! Height

Discharge

Tailwater Elevation

Control Type

0.86

378.00 cfs

1,352.86 ft

Outlet Control

Grades

Upstream Invert
Length"

1,352.00 ft

112.00 ft

Downstream Invert

Constructed Slope

1,351.50 ft
0.004464 ftlft

Hydraulic Profile

Profile

SlopeType

Flow Regime

Velocity Downstream

S2

Steep

Supercritical

8.79 ftls

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

1.79 ft
1.79 ft

1.98 ft

0.003352 ftlft

Section

Section Shape

Section Material

Section Size

Number Sections

Box
Concrete

8x4ft

3

Mannings Coefficient

Span

Rise

0.013

8.00 ft

4.00 ft

Outlet Control Properties

Outlet Control HW Elev

Ke
1,355.46 ft

0.50

Upstream Velocity Head

Entrance Loss

0.99 ft

0.49 ft

Inlet Control Properties ..~. ,

Inlet Control HW Elev 1,355.36 ft

Inlet Type 90 and 15 0 wingwall flares

K 0.06100

M 0.75000

C 0.04000

Y 0.80000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

96.0 ft·

8

2
1

';;

Project Engineer: The WL8 Group- Albert Ma, P.E.
CulvertMaster v1.0

Page 1 of 1
THE WLB GROUP, INC.

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

Project Title: Rancho Cabrillo Otfsite Cross.Culvert 3
h:\al's projects\ranchocabrillo\happyval.cvm
04/28/04 09:51 :08 AM" © Haestad Methods, Inc.



Culvert Calculator Report
Culvert #7

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation

Computed Headwater Elevation
Inlet Control HW Elev

Outlet Control HW Elev

Grades

Upstream Invert

Length

HydraUlic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

Section

Section Shape

Section Material

Section Size

Number Sections

Outlet Control Properties

Outlet Control HW Elev

Ke

Inlet Control Properties

1,358.00 ft
1,355.89 ft
1,355.83 ft

1,355.89 ft

1,352.31 ft

70.00 ft

M2

Mild

Subcritical

8.15 ftIs

Box

Concrete

6x4ft

3

1,355.89 ft
0.50

Headwater Depthl Height

Discharge

Tailwater Elevation

Control Type

Downstream Invert

Constructed Slope

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

Mannings Coefficient

Span

Rise

Upstream Velocity Head

Entrance Loss

0.89

303.00 cfs
1,353.00 ft

Outlet Control

1,352.07 ft
0.003429 ftIft

2.07 ft
2.16 ft
2.07 ft

0.003888 ftIft

0.013

6.00 ft
4.00 ft

0.94 ft
0.47 ft

THE WLB GROUP,INC.
37 Brookside Road WaterbUry, CT 06708 USA (203) 755-1666

Inlet Control HW Elev 1,355.83 ft
Inlet Type 90 and 15 0 wingwall flares

K 0.06100

M 0.75000

C 0.04000

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.

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

72.0 ftz

8
2

1

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

Computed Headwater Elevation

Inlet Control HW Elev

Outlet Control HW Elev

1,347.00 ft

1,346.04 ft

1,345.94 ft

1,346.04 ft

Headwater Depth/ Height

Discharge

Tallwater Elevation

Control Type

1.01

796.00 cfs

1,344.00 ft

Outlet Control

Grades

.Upstream Invert

Length

1,342.00 ft

136.00 ft

Downstream Invert

Constructed Slope

1,341.42 ft

0.004265 ftIft

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

CompositeS1 S2

Steep

N/A

7.71 ftIs

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

2.58 ft

2.07 ft

2.31 ft

0.003091 ftIft

Section

Section Shape

Section Material

Section Size

Number Sections

Box

Concrete

10x4ft

4

Mannings Coefficient

Span

Rise

0.013

10.00 ft

4.00 ft

Outlet Control Properties

Outlet Control HW Elev

Ke
1,346.04 ft

0.50

Upstream Velocity Head

Entrance Loss

1.15ft

0.58 ft

Inlet Control Properties

Inlet Control HW Elev 1,345.94 ft

Inlet Type 90 and 15 • wingwall flares

K 0.06100

M 0.75000

C 0.04000

Y 0.80000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

160.0 ft2
8

2
1

Project Engineer: The WLB Group- Albert Ma, P.E.
CulvertMaster v1.0

Page 1 of 1
THE WLB GROUP,INC.

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

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.



Culvert Calculator Report
Culvert #9 (fidurt)

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation

Computed Headwater Elevation

Inlet Control HW Elev

Outlet Control HW Elev

1,352.00 ft

1,349.72 ft

1,349.62 ft

1,349.72 ft

Headwater Depth/ Height

Discharge

Tailwater Elevation

Control Type

0.88

485.00 cfs

1,348.12 ft

Outlet Control

Grades

Upstream Invert

Length

1,346.20 ft

65.00 ft

Downstream Invert

Constructed Slope

1,346.00 ft

0.003077 ftlft

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

CompositeS1S2

Steep

N/A

7.63 ftls

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

2.12 ft

2.01 ft
2.01 ft

0.003062 ftlft

Section

Section Shape

Section Material

Section Size

Number Sections

Box

Concrete

10 x 4 ft
3

Mannings Coefficient

Span

Rise

0.013

10.00 ft

4.00 ft

Outlet Control Properties

Outlet Control HW Elev

Ke

1,349.72 ft

0.50

Upstream Velocity Head

Entrance loss

1.01 ft
0.50 ft

Inlet Control Properties

Inlet Control HW Elev 1,349.62 ft
Inlet Type 90 and 15 0 wingwall flares

K 0.06100

M 0.75000

C 0.04000

Y 0.80000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

120.0 ft2
8
2

1

Project Engineer. The WLB Group- Albert Ma, P.E.
. CulvertMaster v1.0

Page 1 of 1
THE WLB GROUP, INC.

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

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.



Culvert Calculator Report
Culvert #11

Solve For. Headwater Elevation

Culvert Summary

Allowable HW Elevation

Computed Headwater Elevation

Inlet Control HW Elev
Outlet Control HW Elev

1,360.00 ft

1,359.61 ft

1,359.51 ft

1,359.61 ft

Headwater Depth! Height

Discharge

Tailwater Elevation

Control Type

0.90

303.00 cfs

1,358.00 ft

Outlet Control

Grades

Upstream Invert

Length

1,356.00 ft

90.00 ft

Downstream Invert

Constructed Slope

1,355.50 ft

0.005556 ftIft

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

CompositeS1 S2

Steep

N/A

6.73 ftIs

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

2.50 ft
1.82 ft

2.07 ft

0.003888 ftIft

Section

Section Shape

Section Material

Section Size

Number Sections

Box

Concrete

6x4ft

3

Mannings Coefficient

Span

Rise

0.013

6.00 ft

4.00 ft

Outlet Control Properties

Outlet Control HW Elev

Ke
1,359.61 ft

0.50

Upstream Velocity Head

Entrance Loss

1.03 ft

0.52 ft

Inlet Control Properties

Inlet Control HW Elev 1,359.51 ft

Inlet Type 90 and 15 0 wingwall flares

K 0.06100

M 0.75000

C 0.04000

Y 0.80000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

N/A

72.0 ft2
8
2
1

Project Engineer: The WLB Group- Albert Ma. P.E.
. CulvertMaster v1.0

Page 1 of 1
THE WLB GROUP,INC.

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

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.



Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation

Computed Headwater Elevation

Inlet Control HW Elev

Outlet Control HW Elev

Grades

Upstream Invert

Length

Hydraulic Profile

13.00 ft
12.58 ft
12.57 ft
12.58 ft

10.00 ft
50.00 ft

Culvert Calculator Repo
Culvert for Ditch 8A

L Near- NfIJ WntN <D
PCVJcd'ID" ) 0

Headwater Depthl Height

Discharge
Tailwater Elevation

Control Type

Downstream Invert

Constructed Slope

1.29

35.00 cfs

10.80 ft
Outlet Control

9.75 ft

0.005000 ftIft

Profile

Slope Type
Flow Regime

Velocity Downstream

Section

Section Shape

Section Material

Section Size

Number Sections

Outlet Control Properties

Outlet Control HW Elev

Ke

Inlet Control Properties

Inlet Control HW Elev

Inlet Type

K

M

C
Y

M2

Mild

Subcritical

6.89 ftIs

Circular

Concrete

24 inch

2

12.58 ft

0.50

12.57 ft
Square edge w/headwall

0.00980

2.00000

0.03980

0.67000

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

Mannings Coefficient

Span

Rise

Upstream Velocity Head

Entrance Loss

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

1.51 ft
N/A ft

1.51 ft
0.007113 ftIft

0.013

2.00 ft
2.00 ft

0.58 ft

0.29 ft

Transition

6.3 ft·

1

1

1

THE WLB GROUP,INC.
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

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.

Project Engineer: The WlB Group- Albert Ma, P.E.
. CulvertMaster v1.0

Page 1 of 1



F(b) Offsite



ComponentCulvert-1

Culvert Summary

Culvert Designer/Analyzer Report
Rancho Cabrillo - Happy Valley Crossing

@ 57A.8!P-+7Q·71

itse 8-/O~ Ia3c

Hw =J3/7. 40 - ('$11.00

-=. 8.411'

Computed Headwater Elevation

Inlet Control HW Elev

Oullet Control HW Elev
Headwater Depthl Height

Grades

Upstream Invert

Length

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

Section

Section Shape

Section Material

Section Size

Number Sections

Oullet Control Properties

Oullet Control HW Elev

Ke

Inlet Control Properties

1,319.40 fl
1,319.19 fl
1,319.40 fl

1.05

1,311.00 fl
255.00 fl

CompositeS1S2

Steep

NIA

10.26 flIs

Box

Concrete

10 x 8 fl
8

1,319.40 fl
0.50

Discharge
Tailwater Elevation

Control Type

Downstream Invert

Constructed Slope

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

Mannings Coefficient

Span

Rise

Upstream Velocity Head

Entrance Loss

4,772.00 cfs

1,315.53 fl
Outlet Control

1,309.72 fl
0.005020 flIfl

5.81 fl
4.24 fl
4.80 fl

0.003581 flIfl

0.013

10.00 fl
8.00 fl

2.40 fl
1.20 fl

Inlet Control HW Elev 1,319.19 fl
Inlet Type 90 and 15 • wingwall flares

K 0.06100

M 0.75000

C 0.04000

Y 0.80000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

640.0 fl'
8

2
1

THE WLB GROUP,INC.
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Title: Rancho Cabrillo Offsite Cross Culvert 3
h:\al's projects\ranchocabrillo\happyval.cvm
05/13/04 12:55:53 PM © Haestad Methods, Inc.

Project Engineer: The WLB Group- Albert Ma, P.E.
. CulvertMaster v1.0

Page~
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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: Irregular Channel

Slope 0.007692 ftltt Mannings Coefficient 0.035

Roughness Segments

Start Station
(tt)

End Station
(tt)

Mannings Coefficient

0.00 375.00 0.035

Natural Channel Points

Station
(tt)

Elevation
(tt)

0.00

21.00

36.00

78.00

81.00

85.00

90.00

94.00

102.00

106.00

110.00

113.00

144.00

152.00

162.00

176.00

190.00

200.00

207.00

214.00

240.00

275.00

375.00

1,316.00

1,315.00

1,314.00

1,313.00

1,312.00

1,311.00

1,312.00

1,313.00

1,313.00

1,312.00

1,312.00

1,313.00

1,314.00

1,314.00

1,309.00

1,308.30

1,309.00

1,313.00

1,313.00

1,313.00

1,314.00

1,315.00

1,319.00

-* Ws5 seJuM Ja:fu. ar.e. ef,fcuile-J

~ fItL un~ »1Ilf.

Tailwater conditions for Design Storm.

Discharge

Velocity

4,772.00 cfs

6.83 ftls

Depth 7.23 ft

Name Description Discharge HWElev Velocity

Culvert-1

Weir

8-10 x 8 ft Box

Not Considered

4,772.00 cfs
N/A

1,319.40ft
N/A

10.26 ftls
N/A

Project Engineer: The WLB Group- Albert Ma, P.E.
CulvertMaster v1.0
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Performance Curves Report
Rancho Cabrillo - Happy Valley Crossing

Range Data:

Discharge

Minimum

2,000.00

Maximum

4,800.00

Increment

100.00 cfs

o HWElev

1318.5 -····················1····-················+·········· : -.-~ .

, "· ,, .· .· ,
1318.0 - - - ~ - ~ - - ~ -- ~ - - -

Performance Curves1319.5 ":" : : ; - .
, , . .
I • • •, ", ,., ..· ,.

1319.0 ~ +-- ..- - j + .
, • I ,

• I , ,· , . ,, , . ,, , ,, ,
, ,

c
o
:;:;
ro
>
(I)

UJ ...... "Q) ~ 1317.5 --.------.--------.--~----------------_._---~-_.. -.-.-- -.. -.---.-~--------------.-._-_._~--------------------- -- .. _---------.----.-

ro ::
~ :
-g 1317.0 - - ;................ . ~ .. -.. ---- ~ - ~ -.. - - .
(I) "

I

1316.5 - ~
, , ,

____ ••••• • ...... • • J __ •• , •• __ • •••• • •
, , ,, ,, ,, ,, ,. .

1316.0 ..... -.
. ,, . , ,

• _._. .-'. 0·••• .1. ••• •• __ J •• • .... • • _

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

5000.04500.04000.03500.0
Discharge

(cfs)

3000.02500.0
1315.5'------~----~----~----~----~---~

2000.0

Project Title: Rancho Cabrillo Offsite Cross Culvert 3
h:\al's projects\ranchocabrillo\happyval.cvm
05/13/04 12:57:48 PM © Haestad Methods, Inc.

Project Engineer: The WLB Group- Albert Ma, P.E.
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Cross Section
Cross Section for Irregular Channel

- UJ»W~~V~Rd
@ 5m 8t f-79i7{

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

untitled
channel at D.S. of Happy Valley Culvert
Irregular Channel
Manning's Formula
Water Elevation

Section Data
Wtd. Mannings Coefficient
Channel Slope
Water Surface Elevation
Discharge

0.035
0.007692 ftlft

1315.52 ft
4772.00 fP/s

400.0350.0300.0150.0 . 200.0 250.0
Station (ft)

100.050.0

0

0 V
/,...,...,.

1\ /,p.

\
;:

V
/0

"- / ~""r0
,

V
0

0 V

1320.

1318.

1316.

1312.

1310.

1308.
0.0

c
g 1314.
m
>
Q)

w

Nov 20,2003
15:30:52

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

FlowMaster v4.1 c
Page 1 of 1
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ComponentCulvert-1

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

j{uJ;: 13~3,44- I t, 11·~)

:= 4.1(
Culvert Summary

Computed Headwater Elevation
Inlet Control HW Elev
Outlet Control HW Elev

Headwater Depthl Height

1,323.44 ft
1,323.04 ft
1,323.44 ft

2.24

Discharge
Tailwater Elevation

Control Type

212.00 cfs
1,320.60 ft

Outlet Control

Grades

Upstream Invert

Length

1,319.25 ft

129.00 ft

Downstream Invert

Constructed Slope

1,318.60 ft

0.005039 ftIft

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

Pressure

N/A
N/A

7.99 ftIs

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

2.00 ft

N/A ft

1.60 ft

0.009453 ftIft

Section

Section Shape

Section Material

Section Size

Number Sections

Arch

Concrete

36.25 x 22.5 inch

6

Mannings Coefficient

Span

Rise

0.013

3.02 ft

1.88 ft

Outlet Control Properties

Outlet Control HW Elev

Ke

1,323.44 ft

0.50

Upstream Velocity Head

Entrance Loss

0.99 ft

0.50 ft

Inlet Control Properties

Inlet Control HW Elev

Inlet Type

K

M

C

Y

1,323.04 ft

Square edge w/headwall

0.00980

2.00000

0.03980

0.67000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

SUbmerged

26.5 ft·

o
o
1

Project Engineer: The WLB Group- Albert Ma, P.E.
CulvertMaster v1.0
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Performance Curves Report
HV - Offfsite Cross Culvert @ Sta 60+00

Range Data:

Discharge

Minimum

0.00

Maximum

400.00

Increment

10.00 cfs

Performance Curves
1332.0 ------. -- -- -----:-. -------- -- --- --:- -- ------- -------:- --- ----- --------:--- ---- --- -------:- ------ ----------:-- -------- -------:- ------------ ----:

• , t " •· . . . .· , . , ,. .
o HWElev

· "----------------;-----------------;-----------------:.----------------:-----------------:-----------------;-------------· . .. ... ,. .
1328.0

1330.0 --------- -- -----:- --------- ----- --~- ---- -- -- --- -- --~ ------- ----- ----~ --- ---- ------ --~-- ----- ---------~- ----- --------- -~- ----------

c
o

:;:;
ro
~ 1326.0 ---- ---- --- ----+ ------ -- --- ---- +- --- -- ---- --- -+-------------+----------- --- i-- -------------j- ---------- ---- -i- ---------------~
ill ,..... ::::::::
Qi E. 1 j 1
+J :::,

~ 1324.0 ---- -- -- ---- ---+ ------ ----- --- --!---- --- ------- ---!----- ---- ----- ---!---- -- -- -- -- --- ~- --- ---- ------- --;--- --- ---- ----- --j- -- -- -- ------ ----1
"0 : :ro : :
OJ : :
I : :

1322.0 ------------ ----i- ----- ----- --- -- -1- ---- -- --- ---- - : -------- ----- -- -. --- -- ---- -- --- -.- -------------- -.-- ---- ----- --- -- -- -- ---- ------ ---.

. .
1320.0 ----------------!- ---- --- --- ------1-- -- --. --- --- ----!- -------- ---_. ---1- ------ -- ----- ---i-- ------------- --:- -----_. --. --- ---1- --------- -------:· . , . . . .· . . . . . .

, • , I • • ,

, ,. "· .. ,· .· ,

400.0350.0300.0250.0200.0
Discharge

(cfs)

150.0100.050.0
1318.0'-----~---~---~--~---~---~-----"-------'

0.0

Project Title: Rancho Cabrillo Offsite Cross Culvert 3
h:\al's projects\ranchocabrilJo\happyvaLcvm
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Project Engineer: The WLB Group- Albert Ma, P.E.
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Culvert Calculator Report
HV - Offsite Cross Culvert @ Sta 71 +81

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation

Computed Headwater Elevation

Inlet Control HW Elev

Outlet Control HW Elev

1,322.75 ft

1,320.87 ft
1,320.71 ft
1,320.87 ft

Headwater Depth! Height

Discharge

Tailwater Elevation

Control Type

1.15

28.00 cfs

1,319.96 ft
Outlet Control

Grades

Upstream Invert

length

1,318.57 ft

121.00 ft

Downstream Invert

Constructed Slope

1,317.96 ft

0.005041 ftIft

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

M1

Mild

Subcritical

4.46 ftIs

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

2.00 ft

1.44 ft

1.35 ft
0.006053 ftIft

Section

Section Shape

Section Material

Section Size

Number Sections

Circular

Concrete

24 inch

2

Mannings Coefficient

Span

Rise

0.013

2.00 ft

2.00 ft

Outlet Control Properties

Outlet Control HW Elev

Ke

1,320.87 ft

0.50

Upstream Velocity Head

Entrance loss
0.35 ft
0.18 ft

Inlet Control Properties

Inlet Control HW Elev

Inlet Type

K

M

C
y

1,320.71 ft

Square edge w!headwall

0.00980

2.00000

0.03980

0.67000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

6.3 ft'
1

1

1

Project Engineer: The WLB Group- Albert Ma, P.E.
o CulvertMaster v1.0
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Performance Curves Report
HV - Offsite Cross Culvert @ Sta 71 +81

Range Data:

Discharge

Minimum

0.00

Maximum

60.00

Increment

5.00 cfs

o HWElev

55.0 60.050.0

Performance Curves

15.0 20.0 25.0 30.0 35.0 40.0 45.0
Discharge

(cfs)

10.05.0

1324.5 -------.-- -·-------·-'-·---------~-----------:-----·-·--r------- -r-------T·-------r-------·· -·----·---r-·-----·- -------.---;
. ".. ,,. "" , .1324.0 ---- .--. -. -.--. -... -';- ---- -- --- -~ --- --- .-.- ~-.- .-. -----:---.--' ---!. -- -- --.--:-------- ---;- ------ --- - ----- -- --. -;-----. ----- .. ---- ---:

, ,.. I ,

, " ,, , ,, , ., .
1323.5 ..... -- .. - ------ .--+-.-------~------.-.-~---.-. -- -- -~------ ---. j----- -- .. -~-.-- -.- ----~ ---.-- -- -. ----- -. -.. -~---. ------ .. ----- .---;

· , , " , , ,
, I ,. , • t
, , I. • , •
• , I I • ,

1323.0 -.----- -..... -------j-.--- -.. -. y ..-.. -- -j---- ------ -t---·-----·:---·------~·---· ·----·t-· -. ----.- -... ----.--:- ----- ---- -- ------ --j
, ,. ., ., .
, I. ,

1322.5 --.-.- .-.- -.-- .. ----~-.--- --- .. -~--.--.---- ~---- ------ -~---.--.---j----------~.----.--. -.~ .. -- .----- -. ---- --- -!-- -- ------- --- .-- ----~
, , ,, , ,

1322.0 --_.--._-- ---- .-----~----- -.-.--~.---------~------ .. ---~-. ---.----~.-.-------~. --- .------~-. ------- ------ .---+---~---_. - -------.--~· . , ", I , • I· ,.,· ,.', ".
, I , , • " , •______ . , ._,.._. ; --r----------,----------.,- --.-. ---r---------- .0 -----.- _.,----------- __ A ----- --,

, , I " , , 1
, , I •• , , •, . . " , . ,
I , • ,. , • ,

I • • ,. , , ,

I , • .' I • I

1321.0 -----.---- ----------'----------+-·------T---------~------·---' --------r--------r-------- ----------r--------- -------·--·i

1320.5 -------.-- -·---------:-----------:~---------1- --------1-----------1---·------1-·------·--1"- .------ .. --------·--i---------- - ·----·-----i

::::::......:L::'·11[1<
, ."" , .
, "'" , ,. ,.,., . .
I • I • • • ., • •

•• _ ••• - - _ .. - - - - - _ •• - - - - - - - - _. - p - ~ - - - - - _. - - P •••• - _ _ •• - - - - - - • - - - p - - - - - _ .. - - - - - - - - - - _ - - - - - - - - _. - - - - • - - - _. _.__ •• - • - - • - - • - _. _. - _. - ..

I "", I , •

I """ •
, " '" ., ,. ,., .
, " ,', I
• • I ••• I

1318.~--~'----'----'-'-----'-'--~--~'--~'--~'--~--~'--~--~
0.0

c
o

:;:;
C1l
>
Q)

w'"Qj ~ 1321.5...
C1l
~

"0
C1l
Q)

I
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PRO..E:CT NO.
202017-A-OOI

...." Of

2 10

I-+-+-+-+-Ig
iii
~
a;

0------c... ......... .-"

1-1100·782-5348..._-

J"

£P-IJ25.IO

65' AlIN.

Ja'

16'

PAVaENT SECTION
H.T.S.

0) ." ...SPHAl TIC TOP COURSC (C-3/.)
PeR &I"'G spcc. 32' &: 710

o IJ" ...GGR£GATC S"'SC COURSe
PeR &I"'G SPCC. 32' II: 710

SECTION D-D

38'

£IGHT ElARR£l. 8'X'O' CONCReTC 80X CUl~RT
8ARRel lCNGTH 255' S-0.5O%

65' AlIN.

HAPPY VALLEY ROAD STA 86+ 79. 71
N.T.S.

ROAD
== -

65' &lIN.

65' &lIN.

J"

P-IJ22.19

JI'

38'

38'

KEYMAP

16'

16'

SECTION A-A

38'

SECTION 8-8

2-2." RCP STOI/&I DRAIN

JI'

J"

38'

CP.1J22.75

65' &lIN.

3"

SCAle; ,"-JOG'

SECTION C-C

38'

65' &lIH.

65'II1H.

CP·,32U5

6-22.5"X36.25" ARCH RCP STOI/&I DRAIN

HAPPY VALLEY ROAD STA 71+80.86
N.T.S.

HAPPY VALLEY ROAD STA 78+98.97
N.T.S.

HAPPY VALLEY ROAD STA 60+00.00
N.T.S.

~

.'

111

&I'" TCH CXlSTlNG
APPRO)( IJ'9.50

INV 'JI9.25

&I'" TCH CXlSTlNG
...PPROX 1J20.50

&lARICOP'" £DGC
PeR &I...G SIO OCT
201, Tl'Pf: .... "

&lARlCOP'" COGC
PCR II...G SIO OCT
20', TYPC .,A"

65' &lIN.

65' WN.

38'

38'

38'

38'

HAPPY

N.T.S.

HAPPY VALLEY ROAD
TYPICAL SECTION

N. T.S.

HAPPY VALLEY ROAD
DECELERAnON SECTION

N.T.S.

65' &lIN.

65' &lIN.

RURAL PRINCIPAL ARTERIAL ROAD

RURAL PRINCIPAL ARTERIAL ROAD

ffi RURAL PRINCIPAL ARTERIAL ROAD
2 HAPPY VALLEY ROAD

TYPICAL SUPERELEVATED SECTION
N.T.S.

TYPICAL SECTIONS - HAPPY VALLEY ROAD

.- ASPHAlT O~R 'J•

...GGR£GA TC BASC COURS£

.- ...SPHAl T O~R IJ·

...GGRCGA TC BASC CouRSC



PRO.£CT NO.

202017-A-001

W:(J or

5 10

rm~~ 0: <> 000: 0...
>- ~
0: ~

s: ~ ~
lXI s: s: ~ -e
SlXICD-'O

~Hl'! ~

~~Q~
.,:~
.. 0

H-++-H~
iii
~
0:

2 £A

1600 Lf"

• £A

2 £A

5511 SY

ISO SY

o Lf"

o Sf"

o EA

o Lf"

o SY

o £A

o EA

o Lf"

o Lf"

77. Lf"

2 EA

o Lf"

o Lf"

INSTALL mlCK£NfD EDGE PER II.AG. STD.
OTt. 201, Tl'PE" ·A·.
INSTALL 30" HOPE STORlI DRAIN PIPE.

INSTALL CONe. HEADWALL PER U.AG. STD. OTt. SO'-4
AND TRASH RACK PER U.AG. STD. OTt. S02-2.

INSTALL 'B" HOPE STORU DRAIN PIP£.

O
..----MCIIU.,.lIIC ..... StIOCI

HIOO·782"5348
1UlC ..... u.-.

PAVWG QUANTITES
IT! SURIo£Y UARK£R

o 6" Io£RTlCAL "SINGLE· CIJR8

o AD.vST VALIo£ f"RAUE Ie CDIo£R

o AO.vST UH R'U Ie COIo£R

o ." AC ON IJ" ABC

§I RIP RAP (D:;o-IO·, THICKNESS-2.0')

@) 6" Io£RnCAL OJRS It GUTTER

@) CONCR£TE SlOCWALK

@) OJRS TERlIINA nON

@I 8-'0')(8' sox CULIlfRT

~ GROUT£O RIP RAP~"":INCX"~')

~ CA TCH SASIN (Tl'PE" 11- I)

§I CATCH SASIN (Tl'PE" H)

lEI 2.· HOP£ STQRU DRAIN

~ 2.· RGRCP STQRU DRAIN

~ 22.5")(36.25" ARCH RGRCP

~ CONCR£TE HEADWALL

§] 18· HOP£ STDRIl DRAIN

~ 30' HOP£ STDRU DRAIN

PAVNG CONSTRUCTION NOTES:

IT!
o
o
o
o
o
o
o
o
§I
@)
@)
@)

8
@I

1316

1320

1324

1324

65+0064+0063+00

0.50%

62+0061+00

PVI STA = 0+00
Pili HEV. I 23.99

A.D. 3: I. 7
K = 187. 9

60+00

.A.u.. .1.00. . . - "'. " " TA '65+00.00 ~
K =" 00:00 . 10 ~ Ql ""

.~ l!;, . E/P132572\

.. ~lo.I'

::: !~fV -",!~~3~

ENO TANGENT UNOUTI
BEGIN SUPER£L V.' RUNOf"f"
5TA 60+00.00
EIP 132419

~t-
1------F-----+--200' VCf------j

L W POINT HEY 132'.12
on"" CH _

0"
o~

8 !
+ ..
~ ~

l:ll;

59+0058+00

/(/0 0%

o.
0"
O~
0";-

+'"... .,

/

• EDGE OF PAVEAIENT
ctmVE TABLE

57+00

1320

1316

1316

1320

1324

1324

• BACK OF CLflB
ctmVE TABLE

INSTALL SURIo£Y UARK£R PER U.AG.
STD. OTt. 120-1, TYP£ ·A·.
INSTALL 6· Io£RnCAL "SINGLe" OJRS
PER U.AG. STD. OIL. 222, Tl'PE" "A·.

AD.vST VALIo£ f"RAJI£ Ie CDIo£R TO f"lNlSH GRADE
PER U.AG. STD. OIL. 270.
AD.vST UH RIU Ie CDIo£R TO f"INISH GRADf
PER U.AG. STD. OIL. 424.

CONSTRUCT CROlll<ED PAIo£UENT S£cnON. ®
CONSTRUCT CROlll<ED PAIo£U£NT S£cnON. @
CONSTRUCT PAIo£U£NT S£cnON. EB
CONSTRUCT SUP£RELEVATEO PAIo£U£NT S£cnON. ffi
CONSTRUCT ASPHALT PAIo£U£NT PER S£CnON
ON SHEET 2.
INSTALL RIP-RAP
D:;o-IO·, THlCKNESS-2.0·

CONSTRUCT 6· Io£RncAJ.. CURS ANO GUTTER
PER U.AG. STD. OIL. 220. TYPE ·A·.

CONSTRUCT CONCR£TE SlOCWALK
PER U.AG. STD. OIL. 230, ",om PER PLAN

CONSTRUCT 2.5' OJRB Ie GUTTER T£RII'NAnDN
PER U.AG. STD. OTt. 222.
CONSTRUCT S1D£WALK RAUP TYP£ ·A·
PER UcooT OTt. 20JIA
CONSTRUCT II IlARR£l 10'>8' R£Wf"ORC£O
CONCR£TE SOX CIJl.IlfRT AND IIING WALLS PER
AO.O. T. STD. OTts. B-02.10 AND S-04.SO,
BARREL L£NGm AS SHOiIN ON PLANS.

~ ~~~.,GRr:C:::::'"i~~

~ ~,l~.~~A1":tfNM~~~!.OR f"lRf HYDRANT

~ ~~AI;.~ •. SARRICADf PER U.AG. STD. OIL. 130,

[!!] 'il:~;::..tt:i',':t1fl::rCAD£ AND PAIo£UENT

§I CONSTRUCT CROlll<£D PAIo£U£NT S£cnON. ffi
@) ~I:~ ;;if~~[RJ,.T£S:;:~"INT TERlI'NAnON

~ ~~~f~~Tt~'~9~Tr..:et~~N~PER PLAN)

GRAPHIC SCALE §I ~~~AL;.:si"~.8AS1N TYP£ "H. PER II.A.G STD.

HIGH POINT £L£V - 1325.72 40' 0 20' 40' lEI INSTALL 24" HOP£ STORlI DRAIN PlP£.
HIGH PO/NT STA _ 65+00 80'

CURIo£ TABL£ OJRIo£ TABL£ Pili STA _ 65+00 r-~ , ~ INSTALL 24" RGRCP STORlI DRAIN.

OJRIo£ LENGTH RADIUS OELTA OJRIo£ L£NGm RADIUS OELTA HAPP Y VALLEY R0 AD Pili ELEV - 1325.97 .·.40' H
8C2 IUS7 1193.SO 6""'''· EPI 1J9.7B 1162.00 6'53"'· . A.D. _ -1.00 1'. 4' Y ~ INSTALL 22.S·XJ6.2S· ARCH RCP STDRU DRAIN.

~~B~CJ~~~,.~S~.'~3~12~06~.SO~~6~'5~3~"~2'.~;-=EP=2=='='=B.;9=2~1:2::JB=.:00=~6~'5:3:·3:2:·~~-r~~~~~I~~~~~~;;~rn;v:"";~m"TI~~-=;~~===-;~~_~:;~=~~;=_I~-r~~~~~rl~~~"'F====~K~-~20~0;.0~0~:::A./I.--;:;:r:~~~CO~H1O;U~R~INTER~~YA~L::.~Jl:L __~
L~;W;:;~/' ~;:~6;:'o6'".... 20 VC .,.....J Y ~

t..:...~~~-+"':"'~---200 -vc----+------l c; ~. EI
·pw .ST~ F: 60+0.0 00 "'" :; ~. ~
Pili ClEV 1323.'7 en



o '"
~ 0
c V>
o G)

PROLC! NO.
202017-A-OOI

$I<£[l or

6 10

TOO.0:<>0
iloO:I~

>-~
~~

:i s: .. ~ :
Bmt-,o

~B~
~~~~o~

H-+-+-H~
in
~
0:

o CA

1600 LF

2 CA

2 CA

5511 SY

ISO' SY

o LF

o SF

o CA

o Lr

o SY

o CA

o CA

o LF

242 LF

o LF

2 CA

o LF

o LF

0
__...._-­
}~~~

PA VWG QUANTITES

INSTALL CONe. HCADWALL PeR II.A.Go SID. 01L. 501-.
AND TRASH RACK PCR II.AGo STD. OlL, S02-2.

INSTALL IS" HOPe STaRli DRAIN APe.
INSTALL JH'CKCNCO coce PCR II.AG. SID.
OlL. 201, T'/PC ·A".

INSTALL 30" HOPe STORlI DRAIN PlPC.

IT! SURIlEY IIARKCR

!II 6" II£RnCAl. "SlNGl.C" CURB

o AD.AJST VAL 11£ FRAliC of< COlIER

8] AD.AJST AlH RIll d: COII£R

o ." AC ON IJ" ABC

[!£] RIP RAP(Oso-IO~ TlUCKNCSS.2.07

@] 6" IlERnCAl. CURB of< CUTTeR

§l CONCRCTe SlOCWALK

@I CURB TeRliINA nON

~ S-IO'lC8' sox CUL IlERT

~ GROUTeD RIP RAPI...·21·."""'.~.,

§] CATCH BASIN (Tl'PC II-I)

§ CA TCH SASIN (T'/PC H)

~ 2." HOPC STaRlI ORAlN

§ 2." RGRCP STaRli DRAIN

~ 22.5"X36.25" ARCH RGRCP

~ CONCRCTe HCADWALL

~ IS" HOPe STaRlI DRAlN

~ 30" HOPE: STaRlI ORAlN

PAVNG CONSTRUCTION NOTES:

IT!
!II
o
8]

o
o
o
o
o
[!£]
@]
§]
@I

8
@)

1320

1320

1328

1324

1324

1324

1328

g
of-

.::'

73+00

0.78%

O.SO%

------

------

72+00

STA 1+80.86

.
M.C,/pr J22.80 _

-------,~-~~

71+00

.,,,,

..

70+00

l

69+00

0.507.

------f----,---

P\f'STA -65+00
P~ ClCY .'J26.59

AD.· -0.90

HP CLCV .. IJ26.J7
HP STA. .64+88.5J

f/P lJ26.5. g :\l ., ... •
, .... .... r-'. r·"f"'~ ~o ;:;. ~

HP STA - 64+19.5J In -

__ !:~_S.l-'L;...€.;it.oQ __~ ~ __ .., __
PI'! £lCV 'J26.76 ...

A A~O._ - ,::.0~9,0

J V--200 VC-

STA 65+00. a
:.IC/p'J25. 7

LJ~~~~~~~ ~-~-- -:. ~~~ ~~L~~ ~~ _
CNO SuP£RI Cv. g ~ ~
_W/!JCC N ~ :i~

oo
+
.~.

1320

1320

1328

1324

1328

1324

I___-'-__---I-__-L .--L-__----"--__---l -'-__-L__---L L-.__----"--__---lL- L-__--l-__--L__---L__-.l

65+00 66+00 67+00 68+00

INSTALL SlJRlI£y IIARKCR PeR II.AGo
STD. 01L. 120-1, TYPC "A".
INSTALL 6" II£RnCAl. "SlNGLC" CURB
PeR II.AGo STD. 01L. 222. TYPe "A".
AO.AJST VALII£ f"RAliC of< COlIER TO FINISH GRADe
PeR II.A.Go STD. 01L. 210.

AO.AJST AlH Rill of< COlIER TO FINISH GRADe
PeR II.AGo STD. Oil. .2•.

CONSTRUCT CROWNCO PA II£IICNT sccnON. ffi
CONSTRUCT CROWNeD PAII£IICNT SCCnON. e1
CONSTRUCT PAII£IICNT SCClJON. ®
CONSTRUCT SUPCRCLCVATeO PAlI£lICNT sccnON. @
CONSTRUCT ASPHALT PAII£IICNT PeR sccnON
ON SHcer 2.
INSTALL RIP-RAP
0:50-10", JHICKNCSS-2.0'

CONSTRUCT 6· II£RnCAl. CURB AND CUTreR
PeR II.AGo STD. 01L. 220, T'/PC "A".
CONSTRUCT CONCRCTe SlDCWALK
PCR II.A.Go STD. Oil. 230, ",OJH PeR PLAN
CONSTRUCT 2.5' CURB of< CUTreR reRIi/NAnON
PeR II.AGo STD. Oil. 222.
CONSTRUCT SlOCWALK RAlIP TYPe "A·
PeR llCOOT Oil. 20JIA
CONSTRUCT S BARReL 10',S' RCINFORCCO
CONCReTe BOX CUl.IlERT AND ",NG WALLS PCR
AO.O. T. STD. 01LS. S-02.10 AND B-04.50.
/lAIIRCL LCNGJH AS SHOWN ON PlANs.

~ ~r..~~",~C:~~~J.';~

~ ~;"i;.~.~A1~~NJcr.~S~lOR nRC HYDRANT

~ f~AI;,~". /lAIIRlCAOC PeR AI.AGo STD. Oil. 130,

~ 'i[:,f;:At~'i:i'1J:~ AND PAllElICNT

~ CONSTRUCT CROWNeD PAII£IICNT SCCnDN. ffi
@l ~.:ti~ ~';roccg:~TeS:::~lIfNT TeRli/NAnON

§] ~~T~\J>~~~'~9c::-'t~~~NG'1::PeR PLAN}

§ ~Jl~AL~~.8ASIN TYPe ...." PeR IoI.A.G SID.

GRAPHIC SCALE40' 0 ZO' 40' 80' ~ INSTALL 2." HOPe STORlI DRAlN PlPC,

H~r;~t'::;~,c;~~ : ~~2;:O2 HAPP Y VALLEY R0 AD ·~"'~-~-~Ii-iil-51~".ii4;0~'~H~iiiiiiiiiiiii.;l! § INSTALL 2." RGRCP STORII DRAIN.

P~ STA _ 65+00 I"· 4' Y ~ INSTALL 22.5·X36.25" ARCH RCP STaRli DRAIN.

t- lr ~"7__P-I'!.....CdLlcCV_r--+'J,(J2,,5-.9-7-1 _,---___, 1----'----,----,----,----,----,------,-------,-----.-----.-- .-__.:CO:::IlTO~U:R:...::INTER::::.Y:..:A:::L-.:.~U1~~~-~

~2:0~O_O g-l, i
:g :.1 LOti POINT [LEV - 1322.81 . \0 Cl ~
~ ":" r ,PROPOSED EDGE ,OF :g LOW POINt stA ~: 1+80.86 ~ ~ ~
~~ j:,PAVfM[NTtEFT··:. g~: \of-STA-=71+0:86 .~ ':;~

~~:. ~iLtv:"'; i:~ .S6: .~ ~~
AD: -·I.w
K = 200.00



PRO.£CT NO.

202017-A-OOI

SH£[T or

8 10

rm

•
i"'''oolr2

>- ..
~~

t>: .. ~:
8 m ~., <)

~B~ ~~w~x.aQua 0>0

0..-·.._--e-,.. ... .-:._s

1-1100·782·5348...._-

PAvm QUANTITES
CD SlJRI<£Y ...ARKfR fA

0 6' I<£RTlCAL ·SlNGLf· CURB 1600 Lf"

III ADJVST VAlI<£ FR.....f '" CD>,£R 2 fA

0 ADJVST ...H R/... '" COI<£R J fA

III 4" "C ON IJ· ..BC 5511 SY

@) RIP RAP(~·'O·, THlCXNfSS-2.0) 0 SY

@) 6· VfRTlCAl CURB lit CUTTfR 0 LF

@] CONCRfTf SlOfWALK 0 SF

@) CURB TfRAAIN..TlON 0 fA

@] B-IO'XS' BOX CUL >,£RT 255 if

~ GROUT£O RIP RAPCDJo·ZI~.JNCX • .15' 200 SY

§I CATCH BASIN (TYP£: "'-1) 0 fA

§J CA TCH B"SIN (TYP£: H) 0 f ..

lEI 2'· HDPf STOR... ORAW 0 if

§ 2.· RGRCP STOR'" DRAW 0 Lf"

~ 22.5·XJ6.25· ARCH RGRCP 0 LF

~ CONCRfTf Hf..OWAlL 0 f ..

~ 'B· HOP£: STOR'" DRAIN 0 LF

§ JO. HOP( S TOR... ORAIN 16B LF

PAvm CONSTRUCTION NOTES:

CD
o
III
o
III
o
o
o
III
@)
@)
@]
@)

~
@)

1320

1320

1328

1320

1324

1324

1328

1324

AO. .-1.36
K·= 1'7.29

HP. nf = 1326.09
HP STA : BB+95.57

Pvr 51 "" 89+20
P\oI fLf 1326."

" , , , ,
" ", , , ,

'",

88+00 89+00

/
/

/
/

/
/

05 II:

0<1>

/

O.BJII:

--- ......
"

87+00

0.2111:

fIP 1

86+00

f 0 .TANGfNJ R
GRAOf
STA B6

ARIZONA STATE LMD
~

PiiOPOSrii"R/w-- - -

85+0084+00

TlNG GROUNO IGH T

83+00

I
I

'" ,,: ...............
"I'..... - ........" / --......... ...... ......
'/

I

51:;;
,t

I
j

J
I

I

82+00

;', I
! ..... ~I

I
I

I
I

I
I
J
I

" "

81+00

!:'
'"I

I
I

I
I

I
I

" I
" "'.... ". J

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

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

1320

1328

1320

1324

1328

1324

INSTALl. SlJRI<£Y ...ARKfR PfR .......G.
STD. Oll. 120-1, TVPf .....
INSTAlL 6· I<£RTlCAl ·51NGLf· alRB
P£:R ....AG. STD. OIL 222, TYP£: .....

../MJST VAlI<£ f"R.....f '" CDI<£R TO f"INISH GRAD(
PfR ....AG. STD. OIL 270.
ADJVST IIH R/... '" CDI<£R TO FW/SH GRAD(
P£:R ....AG. STD. OIL 424.

CONSTRUCT CROVINfO P"I<£"'fNT srCTlON. ffi
CONSIRUCT CROVINfO P..I<£...fNT srCTlON. EB
CONSIRUCT P.. I<£...fNT srCTlON. ®
CONSIRUCT SlJP£:RfUV..TfO P..>,£AAfNT srCTlON. EB
CONSIRUCT ASPHAl T P..I<£...fNT P£:R srCTlON
ON SHfrr 2.
'NSTALl. RIP-RAP
D.so-IO·, JI<ICXNfSS-2.0'
CONSIRUCT 6· I<£RTICAl CURB ANO CUTTfR
P£:R ....AG. STD. OIL 220, TYP£: .....
CONSIRUCT CONCRfTf 51DfW..LK
PfR ....AG. STD. 0 IL 2JO, lifO lH PfR PlAN
CONSIRUCT 2.5' CURB '" CUrrrR TfR...'NATlON
PfR .......G. STD. OIL 222.
CONSIRUCT SlDfW..LK RAAAP TYP£: ....
P£:R AACDOT Oll. 20JIA
CONSIRUCT B BARRa 10'J!' RfWf"ORCfO
CONCRf Tf BOX ClJl. >,£RT "NO WING WAlLS P£:R
".0.0. T. STD. 01lS. B-02.10 AN() B-04.50.
BARRfL LfNGTH "S SHOWN ON PLANS.

~ ~~;~.,GR:;C:~:::'J.~Af'

~ ~,J~.':...~1::':NJr~~S~VOR f"1R£ HYDRANT

§) ~~AI;,~•• BARRJCADf PfR ....AG. STD. OIL. IJO,

@) 'if:,J;;i..t~r:::r;,J:::mCADf AN() P.. I<£"'fNT

~ CONSIRUCT CROVINfD P..I<£...fNT srCTlON. EB
~ '::t::~ ~~"ac~.r~Tft:~"'.iNT TfR.../N..TlON

§I ~~~;US~~'~9~T~,rcs'JNG~PfR PLAN)

• BACK OF cu:lB • EDGE OF PAVEItIENT HP mv = IJ26.9J '2.il 1N01lSTSAl.~'~~9.BASIN TYP£: "H. P£:R .......C STD.,.., lOVE T'ABLE HP ST" = B9+51.BI GRAPHIC SCALE ~ J-. JJ

l~~~vuni~li~"ii~~~J~iCfA?i!!VEliT.I"IBlILE~~~ic-,__c-,J~~~l~~~1~__~~~~~~~~l~~~~~~~~~~ ~ ~ ,~u~P~\oI~ST~"=-~B~9+~2;Oj~:::~~~~~:~jlEl 'NSTAlL 24· HDPf STORlI DRAIN PIPf.

CUR>,£ T"81.f CUR>'£ TA81.f P\oI fLfV· IJ27.20 40' 0 20' 40' 80'

CUR>,£ LfNGlH RADIUS OCLTA CUR>,£ LfNGlH RAOIUS OfLTA HAPP Y VALLEY R0 AD l:: A;t.. ·'6-;';'2 r-..
M

·-I·_40' H ' § WSTAlL 24· RGRCP STORlI ORAW.

:~: :;.~ :~~~ ~::::::: ~:~ :;;:: ::~:: ~::B:::: §~ 200' VC 1'- 4' V ~ INSTAlL 22.5·XJ6.25" ARCH RCP STOR... OR"'N.

l:: §is CONTOUR INTERVAL - ilL ~ ~~:~"~"~~~A,,&:RS':o":~rf.~g!'2.50H

~ INSTAlL lB· HDPf STOR... ORAW PIPf.

~ ~i~";~)I,";~N!:•• focr PfR ....AG. SID.

§ INSTAlL JO. HDPf STORlI DRAIN PIPf.



HAPPY VALLEY ROAD

WA TER CONSTRUCTION NOTES:
o INSTALl. 16" PVC (C905, DR'S) WAI£R UN(.

(j) INSTALl. 16" DIICnu: IRON WA I£R UNE:.

o INSTALL 12" PVC (C900. DRIS) WA I£R LIN(.

<9 INSTALl. 16" • 16" CROSS.

(9 INSTALl. 16" • 16" 1£(.

@ INSTALL 16" • '2" 1£(.

o INSTALl. 12" • '2· 1£(.

@ INSTALL 16" • '2" CROss.

® INSTALL 11-1/4' HORtZONTAl fl(HO.

@ INSTALl. 22-1/2' HORtZONTAl BCHO.

@ INSTALl. 16" 45' DIP \'£"RnCAl. BCHO.

@ ':irJ.~'n.~6~~,.R(L(As( VAl\'£" PeR ""1l'C

@ ':irJ.~'n.~6;ge~ Tv:tc"'-c"-!R JlAC

@ ':irJ.~'n.~2;ge~ :::C"'-C,,-!R JlAC

@ INSTALl. 12" CAP AND Bl.OINOFF AsseJlBl. Y.

@ INSTAlL 16" CAP AND Bl.OINOFF ASS(JlBl. Y.

@ INSTALL 16" • S" 1£(.

@ INSTALL J2" SI£U $l((\'£".

@ ~;~"fID~~~ f!J~ST Bl.OCKINC PeR

® ~;~";'n/Ho~~T":"OCKINC PeR

@ ~;~"fID~c::.~JBS::OCKING peR

@ INSTAlL S" PVC (C9OD. DRIS) WA T(R UN(.

® INSTAlL s" CAP AND BlOWCliT ASS(Jl81. Y.

® ':irJ.~'n.~~r,-'f. ~.~R JlAC

@ INSTAlL 16" X '2" R(DIJC(R.

GRAPHIC SCAlE ® ~~~Gc::.T(":0 CONN(CT TO

40' 0 20' 40' BO'
~,..~_~_~_~_~;;~~~;;;;;;jl @INSTALLS·DIIcnL(IRONWAI£RLIN(.

~~~ ®~~~~nu:IRON~~~

CONTOUR INTERVAL. I'

. ,
~ ..... ~
",",0
<",on
0"''''

PRCl£CT NO.

202017-A-OOI

SI£[t cs

9 11

"j"-~et: :.11:

~ :>

~~):~w ..

~B~ ;:~
~~o~ "'0

0
..-....__..

c... .. IC ___

1-800-782·5348---

WA TER QUANTITES
o '6" PVC (C9Q.S, DRIS) WAI£R LIN(. J40 LF

(j) '6" DUCnL( IRON WA T(R UN(. 475 LF

o '2· PVC (C900, DRIS) WAI£R UN(. 0 LF

@ 16" AIR RU(AS( VAl\'£" I (A

@ 16" GAT( VAL\'£" I (A

@ 12" GAT( VAL\'£" 0 (A

@ INSTAlL 32" SI£U $l((\'£". 0 LF

@ B" PVC (C900, DRIS) WA I£R UNe. 7S LF

® S" GAT( VAl\'£" 1 eA

@ S" DucnLe IRON WAI£R LINe. 0 LF

® 12" DUCnLe IRON WAT(R UNe. 0 LF

1310

1306

1302

1318

1298

1314

1330

1322

1326

o-

89+00

........... , L. 1_ .

88+00

PROPOS 0 I'~~;;;; ;C'~Y I······ ...

V ·S'l\P
TOP· ,!io7.•s

INV '30 .12

/
/.

_ ~20 i. -16~OIPeWAT(~-·1 :._IL . ~
PROPOS(l 30" STORJIDR~Y

~

II

-

87+00

I I I I I I I / /
,·1 I I I I I IiI --- -" ..

~~ cac

86+00

I

._ f······

'S'LW ". '- . .r" f- -rOi 1J07,'S, Borrou.,... I9:,s2.O',JlIN. INV.IJIO.4S

tHv '306.12 .'- \I 152 LF,.WO/PWArtR

'9L£~16" OIl WAI£R----'"

85+00

i' " LF-16" DIP II' T(R

; i

i I

I . i

I

I--I-----+----+----f--.Ol~-+_---_t----+----+_-_j

i
....... -~._ .. ~.._.. t

o
"

M

LT 0.59;11:

84+00

....
~'lf;S

~~~.
;! ~:!
en ~u..........

L .0.59;11: ~I
4.0··"'" .

83+00

\. PROPoseo IS PVC S(Vf£R

-... -_.... _0.- --'" .....-
- \-:-'.,. ~-'- \~_. --

J40LF 16·PVCWAI£ - lIIIS SHeer

....................... -
­:-._-

82+00

---

LT-O.S'"

'"" MOPe :EO JI(DlAN'j CURB H

; i
i i

....{i.... - ....... '"
._.- -._i· ;

L:J'~";' ....- ... _

i.l

.t:l:~f~D Jl(DlA
J:: 11 C RB RIGHT

V) .... ;.;.
~ .,.,

81+00

iil ..
1'1\ IN~~I~;7.2
QH

1310

1306

1302

1318

1298

1330

1314

1322

1326



APPENDIX G

SCOUR AND EROSION SETBACK
CALCULATIONS



COMPUTATION DATA SHEET

. ;

...~ ~,1-- ~ .__,~.i ~.' '.'~_ ..
1 < .

Date -..£-~=-s..-I

_·~t.--+··-.....--+.......····~T-~+·-I ,. !
-+-+._-i·.. ·r--4-

~-~,··_·1········,·l~···'·1·,·,·~"",1"..,,·.··-

Prepared by

.....;--T--:···L--, __.l.L..,L_L .··-----'T---'·---t·
v~._!'--,.- -L_.-~ ,..~~.;...~ +.w_,_+ ~· _ ·.;...~'·.·h ' ~~',h_ .. ' ., •• ,,'A'_,'" : • '" ,~,•. ~ ~_ "., , ..~~~~_.;

;
._..,,'_. ···'r··~·

I I I i I

W
! I I.........L,~'i +.-YJ-. 1 J~-LJ...!' I, I I I :

e:L_IL&c~~- ,fIf!Ms: an;- ~iWfiJ?iJigT,_flJ.«1(i~JJ1LI;fbb~~~' ' -Ql?J4(' i
,."'1, 'II' .11 1 "I 1'1 ~ll .~><=ICJ
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i -', I"·-r-t-!-~-""It··-t-! ·]·"!r-+--e.+-r-;i-....-+....-l-- --'-!-- i-iTT I ! I I""
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"f ' I I ! : ' ' I ' ''/' I I I' :,' : i I~ I I I ! ! I~
-t-'I I : : '--~A~()h{;~t· L ~I--\::-'b.li~-' --,.~t:-;~-i--y! I l-+----t-

'._~ ~ ~ .~L4~ ....~ -T;~ lJrdtrL_t f-L(.Z¥i~..Y~~ "
I--i--+-,+:-rr1i~-mJMr'i:Kejr- tin'~-&tef 't--ldkiJ :·pj--tttf7i4!o't- :..kJ P~l-
,I , 1 ' ' I I I I L i '1 , ! I I , I7fY'F',
~ I, i'7-,-1·-fitl-~--T---I-··-~'-t- -1-----l--i·....T-~ 1----
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COMPUTATION DATA SHEET

SUbjectl1MJeJio &bi,{{6 - SC4£ir Depth dM.J (~@{fl~ Prepared by tdhY) Date_-=---:-L,.-
"5 e+h0.cl< 2-

;
••~ ......",,_ •••_.,.~-.-~ •••• ,.;,._~ <_ ••• _.'v......<.~,_.

~ j

···;-~,·~·_··-!··~,,~·t _.-.... . ,,-,..,., .



McMicken Outlet Wash Channel Plan: Imported Plan 01
RS = 3.879

1-<----.o7----~+0~.07_1

g
c:o
""~
Ql

ill

1310

1305

Legend

EGPF 1

WSPF1
•••••••••••--j,.•••••••_----

EG PF2 ,

I-----;~-~:-:-· ..·I
,

WSPF3
----;:+----

EG PF4

WSPF4

Ground

•Bank Sta

Encroachment

60005000 55004500

Station (ft)

40003500

I
i1295--r-'-'-.--,--,-,-,,--,r---;r---;--,,---,,~~----'--""T'--r,~,~,---r-,~-~-,---.----r~-~

3000
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