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INTRODUCTION

ARIZONA TRADITIONS is a proposed master planned community encompassing

approximately 530 acres located in portions of Sections 34 and 35, T. 4 N., R. 2 W., G. & S.

R. B. & M., Maricopa County, Arizona.

The proposed development is located within the City of Surprise, Arizo~a.. The site is

bordered by the Union Hills alignment on the north, Bell Road on the south, the existing

Happy Trails development on the east, and the Beardsley Canal on the west. A small portion

of the community lies west of the canal, between the McMicken Dam and the canal. Refer

to pages 2 and 3 for the vicinity and site location maps, respectively.

Proposed land uses within ARIZONA TRADITIONS include: single family subdivisions,

an eighteen hole golf course and clubhouse encompassing 110 acres, a lake encompassing

approximately 2 acres, and open spaces throughout the site encompassing approximately 12

acres.

The natural drain~ge pattern of the site is to the southeast at an average slope of 0.6 percent.

The subject property does not lie within a flood hazard area and is indicated to lie within

Flood· Zone X as indicated on the F.I.R.M. for the City of Surprise, Map Numbers

- 04013CI140-F and 04013CI145-E, with effective dates of December 3, 1993 and

September 4, 1991, respectively. Refer to page 4 for the F.I.R.M. exhibit.
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DRAINAGE CONCEPTS

The purpose of this Master Drainage Study is to identify the current drainage patterns

associated with the site and provide in detail the required design for both offsite and onsite

drainage. The design concept for the site has been set forth in the master drainage report·

prepared by Greiner, Inc. entitled: "The Villages at Surprise Master Drainage Report",dated

December 30, 1994, with a revision date of June 8, 1995. The aforementioned report was

prepared for zoning purposes and was approved by the City of Surprise in May of 1995.

The subject development is designated as "Village I" in that report.

The City of Surprise has adopted the Drainage Design Manual for Maricopa County as its

design manual. Accordingly, all design parameters and calculations within this report will

conform to the Maricopa County Manual.

..

EXISTING DRAINAGE CONDITIONS AND OFFSITE DRAINAGE:

Runoff generated by areas south and east of the McMicken Dam drain to the site's north and

west property lines, respectively. These areas are designated as Areas "An and "B" on the

Offsite Drainage Map located in APPENDIX A. Currently runoff from Area "A" drains to

several depressed areas along the north property line. Runoff exceeding the capacity of the

depressed areas combines with runoff generated by the subject site and continues to flow

southeasterly across the subject site. Two detention basins exist along the east property line

of the .subject development. Runoff exceeding the capacity of the detention basins

overflows into the Happy Trails development located directly east of the subject site.

With the development of the site, offsite runoff generated by Area "A" will be intercepted

by a drainage channel along the north property line. The channel will continue along the

east property line to convey flows to the south. To remain consistent with the historic

drainage pattern, a portion of this offsite runoff will be diverted into the Happy Trails

development. The remainder of the offsite flows will be conveyed beneath Bell Road and

will continue to the south.

5
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The Greiner report indicates that a flow of 236 cfs is to be diverted into Happy Trails. This

flow was dictated by the Area Drainage Master Study (ADMS) prepared by WLB for the

Flood Control District of Maricopa County. The developer of the subject property has

consulted with the owners of the Happy Trails development to come up with an acceptable

plan for introducing these offsite flows into the Happy Trails Golf Course. This plan is

reflected in the offsite drainage design presented in this report.

Offsite runoff generated by Area "B" currently combines with runoff generated by the

portion of the site west of the Beardsley Canal and continues to the .$outheast. The

combined runoff ponds behind the Beardsley Canal. The ultimate outfall for this area is the

west bank of the canal.

With the development of the subject portion of the site, a reten~ion basin will be constructed

at the southwest corner of this area, adjacent to west property line. Offsite runoff generated

by Area "B" will be intercepted by a drainage channel along the west property line. The

channel will discharge to the retention basin. Should runoff exceed the capacity of the

basin, the runoff will spill over the bank of the Beardsley Canal and continue south within

the canal.

The offsite drainage areas and corresponding flows have been delineated and computed in

the Greiner rep~rt. This information will be extracted directly from that report. The

nomenclature for these areas will remain consistent with the Greiner report.

ONSITE DRAINAGE:

The general concept for onsite drainage is to collect and convey parcel runoff within streets,

storm drain, and drainage channels to retention/detention basins within the golf course. In

areas where the golf course is not accessible, basins will be graded within the open space

areas.

The IOO-year, 2-hour rainfall will be used to determine the retention requirement for the

site. The IOO-year, 6-hour rainfall will be used for all other drainage purposes. Weirs will

6
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be set on the retention/detention basins so that the retention requirement for the

corresponding drainage area is met, but flows in excess of the lOa-year, 2-hoUr storm will

be allowed to continue downstream. All basins will be drained by bleed lines within 36

hours. A standpipe and headgate will be located at the downstream end of each drainage

area to regulate the bleed lines.

Specifically, the site is divided into four major drainage basins, labelied"as AREAS 1

through 4 on the enclosed Master Drainage Map. The following discussion summarizes the

drainage details associated with each area.

AREA 1:

AREA 1 consists of the area which lies west of the Beardsley Canal. Runoff generated by

this area will be conveyed by streets and storm drain to two retention basins. The basins

will be sized to contain the 100 year, 2 hour storm event. Runoff exceeding the capacity of

Basin IBI will overflow to th"e street and continue to Basin IB2. Runoff exceeding the

capacity of Basin IB2 will overflow to the Beardsley Canal and continue south within the

canal.

AREA 2:

AREA 2 consists of the portion of the golf course located within the loop road (Holes 1-5,

and 10-15) and the area which drains to this portion of the golf course. Runoff generated by

this area will be conveyed by streets, storm drain, and drainage swales to the golf course.

This area of the golf course will provide the 100 year~ 4 hour re<tuired retention volume for
0, ~_.__ ._ ~--_ •• ,

AREA 2. Overflow from AREA 2 will discharge to AREA 4 via a box culvert located

beneath the loop road.

AREA 3:

AREA 3 consists of Holes 6, 7, and 8 of the golf course and the portion of the site which

drains to this portion of the course. This area of the course will provide the lOO"year, 2 hour

require9 retention volume for AREA 3. Runoff generated by this area will be conveyed by

7
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streets and drainage swales to the course. Overflow from this portion of the golf course will

be conveyed by storm drain to the drainage channel adjacent to Bell Road.

AREA 4:

AREA 4 consists of the clubhouse, Holes 16, 17, and 18 of the golf course, and the portion­

of the site which ultimately drains to this portion of the course. The retention requirement

for this area is provided in a combination of basins located along the east pr.operty line and a

basin located within Holes 16, 17, and 18. The portion of AREA 4 west of Citrus Road will

drain to a drainage channel paralleling Bell Road. The channel discharges to the basin

located within Holes 16, 17, and 18. The area east of the loop road and west of Happy

Trails will drain to a series of basins located along the east property line. Runoff exceeding

the capacity of an upstream basin will be conveyed by streets to the next downstream basin.

The furthestdownstream basin will overflow to Holes 16, 17, and 18. Overflow from this

basin will spill to the offsite drainage channel adjacent to the east property line. The

combined offsite and onsite flows will be conveyed beneath Bell Road and will continue to

the south.

The drainage patterns and outfalls for the various drainage areas outlined in this report are

based on preliminary land plans for the site. Preliminary grades have been established for

the entire development based on these land plans and are reflected in the calculations

contained in the report. In conjunction with development plans for each individual parcel, a

drainage report and a grading and drainage plan shall be submitted to the City of Surprise

for approval. Actual grades, drainage patterns, and drainage facilities required within each

parcel will be determined with the individual development plans. However, the drainage

patterns and grades shall remain in substantial conformance to the Master Drainage Plan.

A hydrologic model has been developed to analyze the ability of the golf course and basins

to retain/detain onsite runoff. The model is also utilized in sizing the outlet structures to

which the golf course and basins drain.

8
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This report also includes a preliminary design for the catch basins and storm drain which

will be required to remove runoff from the loop road. This design is based on preliminary

grades which have been established for the loop road. This preliminary design should be

re-evaluated when the actual design of the loop road is completed.

The design of streets within the development shall be based on flows calculated using the

Rational Method. Runoff coefficients shall be obtained ,from Table 3.2 ~n the Maricopa

County Hydrology Manual. Rainfall intensities shall be taken from Figure 3.2 in the

manual. Streets shall be designed to maintain the 10 year flow beneath. the top of cUrb

elevation, and the 100 year flow shall not exceed a depth of 0.67 inches above the

centerline.

All finished floors shall be designed to be a minimum of one foot above the adjacent high

water surface elevation or ultimate outfall elevation for the respective drainage area.

9
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HYDROLOGY

The Maricopa County Unit Hydrograph Procedure-1 (MCUHP1) Program is used to prepare

the input file for the HEC-l program. The following table summarizes the data required as

input to MCUHP1, and the source of the data if applicable. Figure and table numbers

correspond to information contained in the Maricopa County Hydrology Manual. Values

OFFSITE:

As mentioned previously, the results of the offsite hydrology will be extracted directly from

the Greiner report. The following table summarizes the peak offsite flows at the points of

concentration indicated on Offsite Drainage Map located in APPENDIX A. These flows are

also indicated on the enclosed Master Drainage Map.

17

19

93

64

87

176

189

120

394

Q\OO
(cfs)

I11F

lllD

111E

111A

111B

111C

104A

104B

C3-0Fl

DRAINAGE AREA NAME

ONSITE:

In order to remain consistent with the Greiner report, the 100 year, 6 hour post-development

onsite runoff is analyzed using the U.S. Army Corps of Engineers' HEC-l Computer

Program. The Clark Unit Hydrograph is used for runoff routing, the Green and Ampt

Infiltration Equation is used to estimate rainfall losses, and Kinematic Wave Routing is used

for channel routing. The enclosed Master Drainage Map outlines the boundaries of the

drainage system and the sub-basins within the system.
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INPUT TO MCUHPI

11

Calculation of stage verses storage verses discharge tables for the retention/detention basins

are contained in APPENDIX A. Details concerning the outlet structures to which the basins

discharge are contained in the HYDRAULICS section of this report.

extracted from the tables correspond to the proposed land use for each sub-basin. Copies of

the tables and figures, as well as summary tables for the information associated with

individual sub-basins are contained in APPENDIX A. A copy of the soils map for the site is

also included.

(from Figure 2.7.)

(Table 5.1- Type A)

(Table 4.1)

(Table 4.2 - Normal Condition)

(Table 4.2)

(Table 4.2)

(Table 4.2a)

= watershed resistance coefficient

=surface retention loss

=volumetric soil moisture deficit

=wetting front capillary suction

= hydraulic conductivity

= % effective impervious area

• Flow Path Length

• Slope

• kb

• IA

• DTHETA

• PSIF

• XKSAT

• RTIMP

DRAINAGE AREA INPUT

• Drainage Basin Area = 0.83 square miles

• 100-year, 6-hour point rainfall = 3.29 inches

INDIVIDUAL SUB-BASIN INPUT

• Basin Area

As previously mentioned, offsite runoff from the north will be intercepted and conveyed to

a channel paralleling the east property line. To incorporate this flow into the HEC-l model,

the hydrograph at Point C3-0Fl is extracted from the Greiner report and input directly into

the subject model. The Divert function is used at locations where this offsite runoff is to

enter the Happy Trails Development.
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The output for the HEC-I model is contained in APPENDIX A. The tables on the

following pages summarize the results of the model. Reference should be made to the

Master Drainage Map for the location and identification of the facilities and structures

listed.

12
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PEAK FLOW SUMMARY TABLE FOR ARIZONA TRADITIONS

_:: lit .:••.•! il~:'i: F~.~.•. c.•.••.:~.(.·.•'...s.•.•.•.~.••.,.,.•.:l •.•.,.'...,•.-.....•.".i . .•.••..••. ,..•.F.R.•.i.•.••.~..~..'.: .•.~.,~.·,•.•.•..s,•.•,.w).•.•...•.•..i...'..•.•.•.•.••..!l.~._iii ,(¢f.~) •••••••• < \ 'J _ ~
1A1 102 2G4 83 4R1 2

1BI 0 CP12 226 CP27 221

IA2 73 2A9 42 4R3 16

CPt 73 2R3 13 4A9 30 .

1B2 0 CP13 54 CP28 262

2At 30 2G5 35 CP29 262

2Bl 12 CP14 87 4A4 70

2A2 69 2AIO 34 4Bl 20

2A3 52 CP15 118 4A5 32

CP2 118 CP16 341 CP30 34

2Rl 6 2B5 41 4B2 15

2A4 52 CP17 41 4A6 67

CP3 176 3Al 41 CP31 67

2Gl 80 CP18 40 4B3 8

CP4 256 3A2 37 4A7 84

2B2 0 CP19 73 CP32 84

2G2 16 3A3 35 4B4 48

2B3 0 CP20 108 4A8 53 .

2G3 21 3A4 58 CP33 59.

2R2 6 3Gl 46 4G2 96

CP5 26 CP21 200 CP34 145

2B4 0 3B1 0 CP35 406

CP6 0 4A1 77 4B5 62·

2A5 38 CP22 77 C30F1 394

CP7 38 CP23 76 DIV1 30

2A6 32 4A2 45 CP36 364

CP8 68 CP24 121 DIV2 76

CP9 68 CP25 119 CP37 288 .

2A7 38 4A3 71 DIV3 126

CPlO 104 4G1 20 CP38 162

2A8 46 4R2 9 CP39 162

CPIl 150 CP26 219

13
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STRUCTUREIDISCHARGE SUMMARY

FOR

ARIZONA TRADITIONS
-;.:.;...;.;.:.:;:;:.:;:.:::.:::.:::::;:;:::::.:.:;:::::;;.;:;::.';:::::::'

IBI 1327.9 1330.7 2.8 0 N/A

182 1326.5 1328.8 2.3 0 N/A

2Bl 1323.0 1326.7 3.7 12 5' WEIR AT 1326.0

2B2 1312.0 1317.6 5.6 0 N/A

2B3 1316.0 1318.1 2.1 0 N/A

2B4 1312.0 1316.0 4.0 0 N/A

." TRIANGULAR WEIR
2B5 1306.0 1311.3 5.3 41 AT 1311.0

3Bl 1316.0 1319.1 3.1 0 N/A

4Bl 1311.0 1314.5 3.5 20 12' WEIR AT 1314.0

4B2 1306.8 1310.3 3.5 15 10' WEIR AT 1309.8

4B3 1303.8 1307.6 3.8 8 3' WEIR AT 1306.8

4B4 1301.5 1305.5 4.0 48 10' WEIR AT 1304.5

4B5 1300.0 1306.0 6.0 63 55' WEIR AT 1305.5

14
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LOOP ROAD DESIGN:

The 10 and 100 year peak flows for the drainage design of the loop road are calculated

using the Rational Method.

Q=ciA

where:

Q= peak runoff (cfs)

c = respective runoff coefficient

i = rainfall intensity (in/hr)

A = tributary area (acres)

A runoff coefficient of 0.95 will be used for the right-of-way area. This value was obtained

from Table 3.2 in the Maricopa County Hydrology Manual. Rainfall intensities are taken

from the I-D-F curves contained in Figure 3.2. Copies of these items are contained in

APPENDIXA.

The following table summarizes the peak flows at each point of concentration indicated on
.;. ~.

the Drainage Map. Street travel time is calculated by dividing the travel length by the

average velocity of flow. The velocity is calculated using Manning's Equation and the

pertinent street geometry and slope.

LOOP~OADPEAKFLOWS

2Rl 2.4 0.95 0.95 3.9 6.1 8.9 13.9

2R2 3.2 0.95 0.95 3.5 5.5 10.6 16.7

2R3 9.1 0.95 0.95 2.8 4.4 24.2 38.0

4Rl 3.3 0.95 0.95 4.6 7.2 14.4 22.6

4R3 0.8 0.95 0.95 5.9 9.0 4.5 6.8

15
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HYDRAULICS

WEIRS:

Rectangular shaped weirs have been used to regulate the discharges from the basins. The

locations 'and sizes of the weirs are indicated on the Structure/Discharge Summary Table on

Page 14. Detailed weir flow calculations are contained in APPENDIX B.

ROADWAY CULVERTS:

Culvert crossings required within the project are indicated on the enclosed Master Drainag~

Map. All culverts are sized to convey the peak fOO-year, 6-hour flows beneath the roadway.

In order to ensure that AREA 2 outfalls directly to AREA 4, the culvert crossing at CP17

has been designed to convey a peak flow of 255 cfs beneath the loop road. This is the

estimated flow generated by AREA 2 should back to back 100-year, 6-hour storms occur.

Culverts have been sized using the methods outlined in the Federal Highway Department's

HEC-5 Circular. Individual sizing calculations and the appropriate charts from the HEC-5

Circular are provided in APPENDIX B. The following table summarizes the culverts

required at the re'spective points of concentration.

LOCATION Q100 (cfs) CULVERT SIZE

CP2 118 (3) 30 inch pipes

CP8 68 (3) 24 inch pipes

CP10 104 (4) 30 inch pipes

CP17 255 8 x 3 box culvert

CP19 73 (2) 30 inch pipes

CP22 77 (3) 24 inch pipes

CP26 219 (5) 38 x 24 elliptical pipes

CP39 161 (3) 36 inch pipes

STREETS:

Streets within the parcels shall be designed to carry the 10 year event at or below the top of

curb elevation. Catch basins and storm drain will be used to convey flows exceeding a 6

inch top of curb elevation. The 100 year event shall not exceed a depth of 0.67 feet above

the centerline.

16
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GOLF CART PATH CROSSINGS:

In several locations within the golf course, the cart path crosses a designated drainage way.

In some locations the path has been dipped and (2) 18 inch corrugated metal pipes have

been placed at the flowline of the drainage way to allow low flows to continue through.

Triangular shaped weirs are used to simulate the dipping of the cart path. Box culverts are

used in locations where the cart path crosses immediately downstream of a concentrated

discharge draining directly from a developed area. This design is used to al~ow runoff to

reach the course without backing up into the adjacent development. Detailed weir flow and

culvert calculations associated with the golf cart crossings are contained in. APPENDIX "B.

It should be noted that the minimal elevation differences between water surfaces causes the

weirs to operate in a submerged condition, and the pipes to operate in an outlet control

condition. These conditions have been factored in to the crossing designs.

CHANNELS:

Channels on the interior of the development are designed' using the 100 year, 6 hour peak

flows and analyzed using Manning's Equation and the appropriate channel geometry and

slope: Summary sheets for Manning's Equation are contained in APPENDIX B. It should

be noted that the ultimate design for channels located ori the interior of the site will be

prepared with improvement plans for the parcels that are affected by the channels.

Channels on the perimeter of the site are designed using the 100-year, 6-hour peak flows

and are analyzed using the U.S. Army Corps !?f Engineers' HEC-2 Water Surface Profiles

Program. Channel locations and designations are indicated on the Master Drainage Map.

The east bank of the East Drainage Channel will be dipped in three locations to allow

runoff to enter the Happy Trails golf course. Weirs located at Points CP36, CP37, and

CP38 will discharge30, 76, and 126 cfs, respectively to Happy Trails. The Split Flow

Option in the HEC-2 Program is used to model the side flow weirs. The Input/Output for

each of the HEC-2 Models is contained in APPENDIX B. Channel stationing is indicated

on the Master Drainage Map.

The tables on the following pages summarize the various channel designs within the project.

17
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CHANNEL DESIGN SUMMARY TABLE

CHANNEL BOTTOM
MANNING'S SLOPE WIDTH SIDE WIDTH QCt\PAClTY QDESIGN

LOCATION SHAPE LINING "N" (ft/ft) (ft) SLOPES (ft) (cfs) (cfs)

CP2 to CP3 vee grass 0.025 0.0020 30 3 to 1 0 267 118

v2A5 to CP8 vee grass 0.025 0.0035 24 3 to 1 0 259 68

rep8 to CPI0 vee grass 0.025 0.0035 24 3 to 1 0 259 104

IV3A1 to CP19 vee grass 0.025 0.0020 24 3 to 1 0 195 73

4B4 to 4B5 trapezoid grass 0.025 0.0022 35 3 to 1 10 65 59

,

North Prop. Line

Sta. 100 to 1565 trapezoid loose rock 0.030 0.0017 50 3 to 1 Max 22 436 394

Sta. 1565 to 2925 trapezoid loose rock 0.030 0.0025 40 3 to 1 Max 22 397 224

Sta. 2925 to 4125 trapezoid loose rock 0.030 0.0030 30 3 to 1 Max 12 274 104

East Prop. Line

Sta. 195 to 1940 trapezoid loose rock 0.030 0.0019 38 3 to 1 Max 8 505 162

Sta. 1940 to 2310 trapezoid loose rock 0.030 0.0019 38 3 to 1 Max 8 505 288

Sta. 2310 to 2770 trapezoid loose rock 0.030 0.0030 38 3 to 1 Max 8 389 288

Sta. 2770 to 3610 trapezoid loose rock 0.030 0.0030 38 3 to 1 Max 12 397 364

Sta. 3610 to 3810 trapezoid loose rock 0.030 0.0052 38 3 to 1 Max 12 523 364

Sta. 3810 to 5615 trapezoid loose rock 0.030 0.0052 38 3 to 1 Max 12 644 394

18
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CHANNEL DESIGN SUMMARY TABLE (con't.)

CHANNEL BOTTOM
MANNING'S SLOPE WIDTH SIDE WIDTH QCAPACI1Y QDESIGN

LOCATION SHAPE LINING "N" (ft/ft) (ft) SLOPES (ft) (cfs) (cfs)

South Prop. Line
, ...

Sta. 100 to 580 trapezoid loose rock 0.030 0.0060 34 3 to 1 Max 10 470 219

Sta. 580 to 1350 trapezoid loose rock 0.030 0.0060 34 3 to 1 Max 10 413 121

Sta. 1350 to 2500 trapezoid loose rock 0.030 0.0060 32 3 to 1 Max 8 413 77

West Prop. Line

Sta. 100 to 400 vee loose rock 0~030 0.0025· 24 3 to 1 0 85* 176

Sta. 400 to 700 vee loose rock 0.030 0.0025 24 3 to 1 0 85* 93

Sta. 700 to 900 vee loose rock 0.030 0.0037 24 3 to 1 0 221 93

Sta. 900 to 1400 vee loose rock ·0.030 0.0011 24 3 to 1 0 120 93

Sta. 1400 to 1900 vee loose rock 0.030 0.0017 24 3 to 1 0 70 34

*See HEC-2 plots for these sections.
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LOOP ROAD DESIGN:

The depths of flow within the street at locations 2R2 and 4Rl are calculated using

Manning's Equation with n = 0.015 and the pertinent street geometry and slope. The loop

road section is 33 feet in width to the face of curbs with a 0.41 foot crown and vertical (6

inch) curb. The depths at the remaining locations are dictated by the ponding depth at the

catch basin inlet opening. The following table summarizes the depth of flow at each point

of concentration indicated on the Master Drainage Map. Depths are meas~ed in feet from

the gutter.

DEPTHS ON THE LOOP ROAD

2Rl 8.9 13.9 6" SUMP 0.38 0.50

2R2 10.6 16.7 6" .0050 032 038

2R3 24.2 38.0 6" SUMP 0.44 0.60

4Rl 14.4 22.6 6" .0060 035 0.41

4R3 4.5 6.8 6" SUMP 034 0.45

Inlet opening sizes are determined using the methods outlined in the Federal Highway

Departments HEC-12 Circular, March 1984. Reduction factors are applied to the theoretical

capacities based on Table 3.2 in the Maricopa County Hydraulics Manual.' Inlet sizing

calculations and a copy of Table 3.2 are contained in APPENDIX B.

Hydraulic grade line calculations for the storm drain lines are also contained in APPENDIX

B. Reference should be made to the Master Drainage Map for location and indication of

each identification letter or number listed.
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RETENTION

The required retention volume for the subject property is calculated using the following

formula:

Where:

Vr = required retention volume (ac-ft)

P = 100 yr, 2 hr rainfall depth

A =contributing area (ac)

C =runoff coefficient

According to Figure 2.1 in the Maricopa County Hydrology Manual, the 1DO-year, 2-hour

rainfall depth is 2.78 inches. Runoff coefficients are obtained from Table 3.2 in the manual.

Copy of these figures are contained in APPENDIX C. The following table summarizes the

coefficients used for the various land uses within the site.

LAND USE "e"
Single Family Development 0.69

Golf Course 0.31

Club House 0.81

Roadway 0.95

Each drainage area acts as a separate system in regard to retention requirements. The

following discussion summarizes the retention characteristics of each area.

AREA 1:

The retention requirements of AREA 1 is provided in Basins IBI and IB2, respectively.
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AREA 2:

The retention requirement of AREA 2 is provided in Basins 2BI through 2B5. Basin 2BI is

located in Area 2A1. Basins 2B2 through 2B5 are located within Holes 1 through 5 and 10

through 15 of the golf course. Basin 2B1 does not provide the entire retention requirement

for area 2A1. Accordingly, a weir will be set on the basin to allow runoff in excess ora·

three foot depth to continue to the golf course, where the remainder of the retention

requirement is provided.

AREA 3:

The retention requirement of AREA 3 is provided in Basin 3B1. Basin 3Blis located

within Holes 6, 7, and 8 of the golf course.

AREA 4:

The retention requirement of AREA 4 is provided in basins 4BI through 4B5. Basins 4BI
. -'

through 4B4 are located within areas 4A4 through 4A7, respectively. Basin 4B5 is located

within Holes 16, 17, and 18 of the golf course. Basins 4B1 through 4B4 do not provide the

entire retention requirement for the areas which drain to them. Accordingly, weirs will be

set on the basins to allow runoff in excess of a three foot depth to continue downstream to

the golf course, where the remainder of the retention requirement is provided.

The tables on the following pages summarize the retention required and provided for each

area. Reference should be made to the Stage/Storage/Discharge Tables for the retention

volume provided calculations.
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6.00

4.87

3.57
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12.30

0.69

0.69

Total V Area 1

30.46

22.33

52.79

23

SF
SF

1.72 2.28 2.00
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1A2

1A1

RETENTION PROVIDED FOR DRAINAGE AREA 1·
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RETENTION REQUIRED FOR DRAINAGE,AREA 2
••...•. SUBLBASlN· I; LAND USE .;..... AREA ··C·, ., ... ;))).v/· ....

. .....' ...•. .. <.":;:::.":"::.:::.. ,.. -.'...........; ..:.:-.:::;.:::....:.:.:.:. ...
. .......::.....•.. (ac) ;··.••••..•• (;ac..ft).. .... . .

';;;" ; .....

2Al SF 10.00 0.69 1.60

2A2 SF 22.52 0.69 3.60

2A3 SF 13.74 0.69 2.20

2A4 SF 16.07 0.69 2.57

2A5 SF 10.93 0.69 1.75

2A6 SF 8.04 0.69 1.29

2A7 SF 10.19 0.69 1.63

2A8 SF 14.39 0.69
.,

2.30

2A9 SF 11.96 0.69 1.91

2AlO SF 6.72 0.69 1.07
201 OC 24.40 0.31 1.75

202 OC 3.55 0.31 0.25

203 OC 4.77 0.31 0.34

204 OC 37.71 - 0.31 2.71

205 OC 8.41 0.31 0.60

2Rl ROAD 2.40 0.95 0.53

2R2 ROAD 3.20 0.95 0.70

2R3 ROAD 7.40 0.95 1.63

TOTAL 216.40 28.43

SF - SINGLE FAMILY GC = GOLF COURSE

RETENTION PROVIDED FOR DRAINAGE AREA 2

!~!r~~~i5;;;,!5;ji~~.~', ".i;:.i·.,i~:: ;;X' ."'~
2B1 1326.0 1.02

2B2 1318.0 17.15

2B3 1320.0 1.92

2B4 1316.0 1.64

2B5 1311.0 15.75

Total Vp Area 2 37.48
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1.24

1.49

1.34 .

1.42

2.15

7.64

15.58

15.58

0.69

0.69

0.69

0.69

0.31

9.90

8.22

8.37

19.84

14.30

60.63

Total-\'p Area 4

SF
SF
SF
SF
oc

381

RETENTION PROVIDED FOR DRAINAGE AREA 3

..... ~..:
i··IJ?~~~WJQ~(ftl:

1320.0

3Al

TOTAL

3A3

3A2

3A4

301

-.:.:.;.:::;:::::;:::::::::::::::::::::::.: :::::::::::::::::::::;::;::::::::::::"
.:>:.:...<::::::;:;:.;.::;.:;:::.:::::::.:::::::;:::::;:::::::::::::;:::.;';':-:'"

SF =SINGLE FAMILY CG =GOLF COURSE

RETENTION REQUIRED FOR DRAINAGE AREA 3

.....US'Ullf> ·•· UA'S:mj )?

4Al SF 23.00 0.69 3.68

·4A2 SF 13.36 0.69 2.14

4A3 SF 22.33 0.69 3.57

4A4 SF 19.44 0.69 3.11

4A5 SF 9.35 0.69 1.49

4A6 SF 19.44 0.69 3.11

4A7 SF 25.98 0.69 4.15

4A8 SF 12.24 0.69 1.96

4A9 SF 6.36 0.69 1.19

401 oc 7.76 0.31 0.56

402 oc 25.89 0.31 1.86

4Rl ROAD 3.30 0.95 0.73

4R2 ROAD 6.90 0.95 1.52

4R3 ROAD 0.80 0.95 0.18

TOTAL 196.15 29.23

SF = SINGLE FAMILY GC = GOLF COURSE
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RETENTION PROVIDED FOR DRAINAGE AREA 4

4Bl 1314.0 2.22

4B2 1309.8 1.68

4B3 1306.8 2.76

4B4 1304.5 3.03

4B5 1305.5 22.39

Total Vp Area 4 32.08

It is proposed that drywells be used to drain the basins within AREA 1. Basins within

AREAS 2, 3, and 4 will be drained by bleed lines which will follow the same drainage

pattern as the HEC-l routing. Should the grades in AREA 4 permit, Basins 4Bl through

4B4 could bleed to the East Drainage Channel.. Should this be the case, an 8 inch line

would be sufficient to drain Bas.in 4B4. Bleed lines for ~asins within the parcels will be

sized to drain the basins within 36 hours. Bleed lines within the golf course will be sized to

drain the course within 24 hours. Subsequent bleed lines are sized to drain the entire

upstream volume required. Standpipes and headgates will be installed to regulate the bleed

lines. The table on the following page summarizes the estimated bleed line sizes required to

drain the site.
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BLEED LINE SIZING

Time to Required
Drain Drain Available Estimated Pipe

V Va Basin Rate Head Pipe Size Capacitya
Basin (ac-ft) (fe) (hrs) (cfs) (ft) (in) (cfs)

2Bl 1.02 44,431 36 0.3 3.0 8 3.0 .
2B2 13.89 605,048 24 7.0 5.0 -12 . 8.5

2B3 0.25 10,890 24 0.1 1.0 8 1.5
2B4 1.04 45,302 24 0.5 3.0 . 8 3.0
2B5 28.43 1,238,411 24 14.3 5.0 18 18.0
3Bl 7.64 332,798 24 3.9 2.5 . 12 5.5
4Bl 2.22 96,703 36 0.7 3.0 8 3.0
4B2 3.90 169,884 36 1.3 3.0 8 3.0
4B3 6.66 290,110 36 2.2 3.0 8 3.0
4B4 9.69 422,096 36 3.3 3.0 12 6.0
485 65.61 2,857,972 24 33.2 5.5 30 48.0
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TIMING AND RESPONSffiJLITY

The following is a synopsis of the drainage infrastructure necessary to the development of

each drainage area as indicated on the Master Drainage Map.

AREA I:

Prior to the development of AREA 1, the West Drainage Channel shall be co~structed to

prevent offsite flows from entering the development.

AREA 2:

The drainage channel adjacent to the loop road to which Areas 2AS. 2A6, and 2A7 drain

shall be constructed prior to the development of these areas. The culvert crossings in the

loop road at CP2 and CPlO shall be constructed prior to the development of the parcels

which drain to them. The culvert crossing at CP17 shall be constructed to provide the

outfall for AREA 2. The portion of the golf course to which this area drains shall be graded

prior to parcel development.

AREA 3:

Prior to the development of AREA 3. the drainage channel to which Areas 3Al and 3A2

drain and the culvert crossing at CP19 shall be constructed. The portion of the golf course

to which this area drains shall be graded prior to parcel development.

AREA 4:

Prior to the development of Area 4Al. 4A2 and 4A3 the South Drainage Channel and the

culvert crossing at CP26 shall be constructed. The portion of the golf course to which this

area drains shall be graded prior to parcel development.

Prior to the development of AREAS 2. 3, and 4 the North Drainage Channel. the East

Drainage Channel, and the culvert crossing beneath Bell Road shall be constructed to

intercept offsite flows from the north and route the flows to the appropriate outfalls.
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In the event that construction phasing does not coincide with the above outlined schedule,

temporary drainage measures should be put in place. The temporary facilities shall be

designed so as to not significantly alter the drainage patterns or outfalls set forth in the

Master Drainage Study.
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JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 1B1:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ac) (ac) (ft) (ac-ft) . (ac-ft)

1327.9 1.77

1.88 1.0 1.88

1328.9 1.99 1.88

2.10 1.0 2.10

1329.9 2.21 3.98

2.32 1.0 2.32

1330.9 2.43 6.30

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 1B1:
• No discharge for 1DO-year, 6-hour stann.

STAGE DISCHARGE STORAGE
(cfs) (ac-ft)

1327.9 0.0 0.00

1328.9 0.0 1.88

1329.9 0.0 3.98

1330.9 0.0 6.30
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JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 1B2:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

1326.5 1.58

1.72 1.0 1.72

1327.5 1.86 1.72

2.00 1.0 2.00

1328.5 2.14 3.72

2.28 1.0 2.28

1329.5 2.42 6.00

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 1B2:
• No discharge for laO-year, 6-hour storm.

STAGE DISCHARGE STORAGE
(cfs) (ac-ft)

1326.5 0.0 0.00

1327.5 0.0 1.72

1328.5 0.0 3.72

1329.5 0.0 6.00



STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 2B 1:
Discharge through 5 foot rectangular weir at elevation 1326.0.

STAGE DISCHARGE STORAGE
(efs) (ae-ft)

1323.0 0.0 0.00

1324.0 0.0 0.32

1325.0 0.0 0.66

1326.0 0.0 1.02

1327.0 16.0 1.40

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ae) (ae) (ft) (ae-ft) (ae-ft)

1323.0 0.31

0.32 1.0 0.32

1324.0 0.33 0.32

0.34 1.0 0.34

1325.0 0.35 0.66

0.36 1.0 0.36

1326.0 0.37 1.02

0.38 1.0 0.38

1327.0 0.39 1.40
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JOB NAME: ARIZONA TRADITIONS

STORAGE CALCULATIONS FOR BASIN 2B 1:

JOB NO: 931007



STAGE DISCHARGE STORAGE
(cfs) (ac-ft)

1312.0 0.0 0.00

1313.0 0.0 0.45

1314.0 0.0 1.63

1315.0 0.0 3.96

1316.0 0.0 7.35

1317.0 0.0 11.76

1318.0 0.0 17.15

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

1312.0 0.33

0.45 1.0 0·45

1313.0 0.56· 0.45

1.18 1.0 1.18

1314.0 1.80 1.63

2.33 1.0 2.33

1315.0 2.86 3.96

3.39 1.0 3.39

1316.0 3.92 7.35

4.41 1.0 4.41

1317.0 4.90 11.76

5.39 1.0 5.39

1318.0 5.88 17.15

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 2B2:. No discharge for 100-year, 6-hour storm event.

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

JOB NAME: ARIZONA TRADITIONS

STORAGE CALCULATIONS FOR BASIN 2B2:

JOB NO: 931007
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JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 2B3:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VO~UME

(ft) (ac) (ac) (ft) (ac~ft) (ac-ft)

1316.0 0.12

0.21 1.0 0.21

1317.0 0.30 0.21

0.39 1.0 0.39

1318.0 0.48 0.60

0.57 1.0 0.57

1319.0 0.66 1.17

0.75 1.0 0.75

1320.0 0.84 1.92

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 283:
• No discharge for 100-year, 6-hour storm event.

STAGE DISCHARGE STORAGE
(cfs) (ac-ft)

·1316.0 0.0 0.00

1317.0 0.0 0.21

1318.0 0.0 0.60

1319.0 0.0 1.17

1320.0 0.0 1.92
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JOBNAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 2B4:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ae) (ae) (ft) (ae-ft) (ac-ft)

1312.0 0.18

0.25 1.0 0.25

1313.0 0.32 0.25

0.36 1.0 . 0.36

1314.0 0.40 0.61

0.48 1.0 0.48

1315.0 0.56 1.09

0.60 ··1.0 0.60

1316.0 0.64 1.69

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 2B4:
No discharge for 100-year, 6-hour storm event.

STAGE DISCHARGE STORAGE
(efs) (ae-ft)

1312.0 0.0 0.00

1313.0 0.0 0.25

1314.0 0.0 0.61

1315.0 0.0 1.08

1316.0 0.0 1.69
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JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 2B5:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

1306.0 1.02

1.42 1.0 1.42

1307.0 1.82 1.42

2.21 1.0 2.21

1308.0 2.60 3.63

3.02 1.0 3.02

1309.0 3.44 6.65

3.87 1.0 3.87

1310.0 4.30 10.52

5.23 1.0 5.23

1311.0 6.16 15.75

7.08 1.0 7.08

1312.0 8.00 22.83

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 2B5:
Discharge through triangular weir at elevation 1311.0.

STAGE DISCHARGE STORAGE
(cfs) (ac-ft)

1306.0 0.0 0.00

1307.0 0.0 1.42

1308.0 0.0 3.63

1309.0 0.0 6.65

1310.0 0.0 10.52

1311.0 0.0 15.75

1312.0 140.0 22.83
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JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 3Bl:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VO~UME

(ft) (ac) (ac) (ft) (ac·Jt) (ac-ft)

1316.0 1.94

2.42 1.0 2.42

1317.0 2.90 2.42

3.38 1.0 3.38

1318.0 3.86 5.80

4.38 1.0 4.38

1319.0 4.89 10.18

5.41 1.0 5.41

1320.0 5.92 15.58

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 3Bl:
No discharge for 100-year, 6-hour storm event.

STAGE DISCHARGE STORAGE
(cfs) (ac-ft)

1316.0 0.0 0.00

1317.0 0.0 2.42

1318.0 0.0 5.80

1319.0 0.0 10.18

1320.0 0.0 15.58
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JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 4Bl:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

1311.0 0.65

0.68 1.0 0.68

1312.0 0.71 0.68

0.74 1.0 0.74

1313.0 0.77 1.42

0.80 1.0 0.80

1314.0 0.83 2.22

0.86 1.0 0.86

1315.0 0.89 3.08

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 4Bl:
Discharge through 12 foot rectangular weir at elevation 1314.0.

STAGE DISCHARGE STORAGE
(cfs) (ac-ft)

1311.0 0.0 0.00

1312.0 0.0 0.68

1313.0 0.0 1.42

1314.0 0.0 2.22

1315.0 38.4 3.08
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JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 4B2:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

1306.8 0.47

0.50 1.0 0.50

1307.8 0.53 0.50

0.56 1.0 0.56

1308.8 0.59 1.06

0.62 1.0 0.62

1309.8 0.65 1.68

0.68 1.0 0.68

1310.8 0.71 2.36

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 4B2:
Discharge through 10 foot rectangular weir at elevation 1309.8.

STAGE DISCHARGE STORAGE
(cfs) (ac-ft)

1306.8 0.0 0.00

1307.8 0.0 0.50

1308.8 0.0 I.Q6

1309.8 0.0 1.68

1310.8 32.0 2.36



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

JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 4B3:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

1303.8 0.74

0.80 1.0 0.80

1304.8 0.86 0.80

0.92 1.0 0.92

1305.8 0.98 1.72

1.04 1.0 1.04

1306.8 1.10 2.76

1.16 1.0 1.16

1307.8 1.22 3.92

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 4B3:
Discharge through 3 foot rectangular weir at elevation 1306.8.

STAGE DISCHARGE STORAGE
(cfs) (ac-ft)

1303.8 0.0 0.00

1304.8 0.0 0.80

1305.8 0.0 1.72

1306.8 0.0 2.76

1307.8 9.6 3.92



STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 4B4:
Discharge through 10 foot rectangular weir at elevation 1304.5.

STAGE DISCHARGE STORAGE
(cfs) (ac-ft)

1301.5 0.0 0.00

1302.5 0.0 0.87

1303.5 0.0 1.88

1304.5 0.0 3.03

1305.5 32.0 4.32

I
I
I'
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JOB NAME: ARIZONA,TRADITIONS

STORAGE CALCULATIONS FOR BASIN 4B4:

JOB NO: 931007



STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 4B5:
Discharge through 55 foot rectangular weir at elevation 1305.5.

STAGE DISCHARGE STORAGE
(cfs) (ac-ft)

1300.0 0.0 0.00

1301.0 0.0 1.78

1302.0 0.0 4.24

1303.0 0.0 7.87

1304.0 0.0 12.88

1305.0 0.0 19.01

1305.5 0.0 22.39

1306.0 63.0 26.00

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ac) (ac) (ft) (ac-ft) (ae-ft)

1300.0 1.58

1.78 1.0 1.78

1301.0 1.98 .1.78

2.46 1.0 2A6

1302.0 2.94 4.24

3.63 1.0 3.63

1303.0 4.32 7.87

5.01 1.0 5.01

1304.0 5.70 12.88

6.13 1.0 6.13

1305.0 6.56 19.01

6.77 1.0 6.77

1305.5 6.99 22.39

7.21 1.0 7.21

1306.0 7.42 26.00

I
I
I
I
I
I
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JOB NAME: ARIZONA TRADITIONS

STORAGE CALCULATIONS FOR BASIN 4B5:

JOB NO: 931007
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Table 4.1
Surface Retention loss for Various Land Surfaces In Maricopa County

Surface Retention
land-use and/or Surface Cover loss lA, Inches

(1 ) (2)
Natural

Desert and rangeland, flat slope 0.35
Hillslopes, Sonoran Desert 0.15
Mountain, with vegetated surface 0.25

Developed (Residential and Commercial)
Lawn and turf ., 0.20
Desert landscape 0.10,
Pavement 0.05

Agricultural
Tilled fields and irriqated pasture

..
0.50

Table 4.2
Green and Ampt loss Rate Parameter Values for Bare Ground

Soli Texture XKSAT PSIF DTHETA 1

Classification Inches/hour Inches Dry Normal Saturated
(1) (2) (3) .. (4) (5) (6)

loamy sand & sand 1.2 2.4 0.35 0.30. 0
sandy loam 0.40 4.3 0.35 0.25 0
loam 0.25 3.5 0.35 0.25 0
silty loam 0.15 6.6 0.40 0.25. 0
silt 0.10 7.5 0.35. 0.15 0
sandy clay loam 0.06 8.6 0.25 0.15 0
clay loam 0.04 8.2 0.25 0.15 0
silty clay loam 0.04 10.8 0.30 0.15 0
sandy clay 0.02 9.4 0.20 0.10 0
silty clay 0.02 11.5 0.20 0.10 0
clay 0.01 12.4 0.15 0.05 0

1 Selection of DTHETA:
Dry = Nonirrigated lands, such as desert and rangeland;

Normal = Irrigated lawn, turf, and permanent pasture;
Saturated = Irrigated agricultural land.

Tables extracted from Drainage Design Manual for Maricopa County, Volume 1: Hydrology,
June 1992, revised 1995.
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Unit Hydrograph Procedures

Table 5.1
Equation for estimating Kb In the Tc Equation

Kb= m logA+ b
Where A Is drainage area, In acres

Equation
Typical Parameters '

Type Description Applications m b ",

A Minimal roughness: Relatively smooth CommerciaJI -().00625 0.04
and/or well graded and uniform land industrial areas
surfaces. Surface runoff is sheet flow. Residential area . "

Parks and golf
courses

B Moderately low roughness: Land Agricultural fields -0.01375 0.08
surfaces have irregularly spaced Pastures
roughness eleme,nts that protrude Desert rangelands
from the surface.but the overall Undeveloped
character of the surface is relatively urban lands
uniform. SUrface'runoff is
predo~lnately sheet flow around the
roughness elements.

C Moderately high roughness: Land Hillslopes -0.025 0.15
surfaces that have significant large- to Brushy alluvial
medium-sized roughness elements fans
and/or poorly graded land surfaces Hilly rangeland
that cause the ,flow to be diverted Disturbed land,
around the roughness elements. mining, etc.
Surface runoff is sheet flow for short Forests with
distances draining Into meandering underbrush
drainage paths. ,

D Maximum roughness: Rough land Mountains -0.030 0.20
surfaces with torturous flow paths. Some wetlands
Surface runoff is concentrated in
numerous short flow paths that are
often oblique to the main flow
direction. .

Table extracted from Drainage Design Manual for Maricopa County, Volume 1: Hydrology,
June 1992, revised 1995.
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INPUT PARAMETERS FOR MCUHPI

FLOW
BASIN BASIN PATH SOIL

BASIN AREA AREA LENGTH SLOPE TEXTURE
1.0. (acres) (sq. mi.) (mi.) Kb (ft/mi.) CLASS IA DTHETA PSIF XKSAT RTIMP

3Al 9.90 0.016 0.19 0.034 18.5 Clay Loam 0.25 0.15 8.20 0.040 30

3A2 8.22 0.013 0.15 0.034 26.7 Clay Loam 0.25 0.15 8.20 0.040 30

3A3 8.37 0.013 0.13 0.034 15.1 Loam 0.25 0.25 3.50 0.250 30

3A4 14.30 0.022 0.17 0.033 21.1 Loam/Sandy Loam 0.25 0.25 3.90 0.325 30

3Gl 19.84 0.031 0.31 0.032 6.4 LoamlSandy Loam 0.05 0.25 3.90 0.325 5

4Al 23.00 0.036 0.35 0.031 21.7 Loam 0.25 0.25 3.50 0.250 30

4A2 13.36 0.021 0.28 0.033 24.3 Loam 0.25 0.25 3.50 0.250 30

4A3 22.33 0.035 0.39 0.032 24.4 Loam 0.25 0.25 3.50 0.250 30

4A4 19.44 0.030 0.27 0.032 31.0 Loam/Sandy Loam 0.25 0.25 3.90 0.325 30

4A5 9.35 0.015 0.21 0.034 21.6 Loam/Sandy Loam 0.25 0.25 3.90 0.325 30

4A6 19.44 0.030 0.24 0.032 15.6 Loam/Grav~l1y Loam 0.25 0.25 3.90 0.325 30

4A7 25.98 0.041 0.41 0.031 13.5 Clay/Qay Loam 0.25 0.10 10.30 0.025 30

4A8 12.24 0.019 0.20 0.033 32.3 Clay Loam 0.25 0.15 8.20 0.040 30

4A9 6.36 0.010 0.11 0.035 27.3 Loam/Clay Loam 0.25 0.20 5.85 0.145 50

4Gl 7.76 0.012 0.34 0.034 35.2 Loam 0.15 0.25 3.50 0.250 5

4G2 25.89 0.040 0.32 0.031 18.6 QayLoam 0.15 '0.15 8.20 0.040 5

4Rl 0.80 0.001 0.07 0.041 14.2 Loam 0.05 0.25 3.50 0.250 80

4R2 3.30 0.005 0.23 0.037 21.7 Loam 0.05 0.25 3.50 0.250 80

4R3 6.90 0.011 0.83 0.035 200.0 QayLoam 0.05 0.15 8.20 0.040 80

A = Single Family Development G =Golf Course R =Roadway
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JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 1B1:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ac) (ac) (ft) (ac-ft) . (ac-ft)

1327.9 1.77

1.88 1.0 1.88

1328.9 1.99 1.88

2.10 1.0 2.10

1329.9 2.21 3.98

2.32 1.0 2.32

1330.9 2.43 6.30

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 1B1:
• No discharge for 1DO-year, 6-hour storm.

STAGE DISCHARGE STORAGE
(cfs) (ac-ft)

1321.9 0.0 0.00

1328.9 0.0 1.88

1329.9 0.0 3.98

1330.9 0.0 6.30
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JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN IB2:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

1326.5 1.58

1.72 1.0 1.72

1327.5 1.86 1.72

2.00 1.0 2.00

1328.5 2.14 3.72

2.28 1.0 2.28

1329.5 2.42 6.00

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 1B2:
• No discharge for 100-year, 6-hour storm.

STAGE DISCHARGE STORAGE
(cfs) (ac-ft)

1326.5 0.0 0.00

1327.5 0.0 1.72

1328.5 0.0 3.72

1329.5 0.0 6.00



STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 2B1:
Discharge through 5 foot rectangular weir at elevation 1326.0.

STAGE DISCHARGE STORAGE
(cfs) (ac-ft)

1323.0 0.0 0.00

1324.0 0.0 0.32

1325.0 0.0 0.66

1326.0 0.0 1.02

1327.0 16.0 1.40

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

1323.0 0.31

0.32 1.0 0.32

1324.0 0.33 0.32

0.34 1.0 0.34

1325.0 0.35 0.66

0.36 1.0 0.36

1326.0 0.37 1.02

0.38 1.0 0.38

1327.0 0.39 1.40

I
I
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JOB NAME: ARIZONA TRADITIONS

STORAGE CALCULATIONS FOR BASIN 2B 1:

JOB NO: 931007



STAGE DISCHARGE STORAGE
(efs) (ae-ft)

1312.0 0.0 0.00

1313.0 0.0 0.45

1314.0 0.0 1.63

1315.0 0.0 3.96

1316.0 0.0 7.35

1317.0 0.0 11.76

1318.0 0.0 17.15

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ae) (ae) (ft) (ae-ft) (ae-ft)

1312.0 0.33

0.45 1.0 0·45

1313.0 0.56 0.45

1.18 1.0 1.18

1314.0 1.80 1.63

2.33 1.0 2.33

1315.0 2.86 3.96

3.39 La 3.39

1316.0 3.92 7.35

4.41 1.0 4.41

1317.0 4.90 11.76

5.39 1.0 5.39

1318.0 5.88 17.15

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 2B2:. No discharge for lOa-year, 6-hour storm event.

I
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JOB NAME: ARIZONA TRADITIONS

STORAGE CALCULATIONS FOR BASIN 2B2:

JOB NO: 931007
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JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 2B3:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOL,UME

(ft) (ae) (ae) (ft) (ae~ft) . (ae-ft)

1316.0 0.12

0.21 1.0 0.21

1317.0 0.30 0.21

0.39 1.0 0.39

1318.0 0.48 0.60

0.57 1.0 0.57

1319.0 0.66 1.17

0.75 1.0 0.75

1320.0 0.84 1.92

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 2B3:
• No discharge for 100-year, 6-hour storm event.

STAGE DISCHARGE STORAGE
(efs) (ae-ft)

1316.0 0.0 0.00

1317.0 0.0 0.21

1318.0 0.0 0.60

1319.0 0.0 1.17

1320.0 0.0 1.92
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JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 2B4:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

1312.0 0.18

0.25 1.0 0.25

1313.0 0.32 0.25

0.36 1.0 0.36

1314.0 0.40 0.61

0.48 1.0 0.48

1315.0 0.56 1.09

0.60 ··1.0 0.60

1316.0 0.64 1.69

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 2B4:
No discharge for 100-year, 6-hour storm event.

STAGE DISCHARGE STORAGE
(cfs) (ac-ft)

1312.0 0.0 0.00

1313.0 0.0 0.25

1314.0 0.0 0.61

1315.0 0.0 1.08

1316.0 0.0 1.69
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JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 2B5:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ae) (ae) (ft) (ae-ft) (ae-ft)

1306.0 1.02

1.42 1.0 1.42

1307.0 1.82 1.42

2.21 1.0 2.21

1308.0 2.60 3.63

3.02 1.0 3.02

1309.0 3.44 6.65

3.87 1.0 3.87

1310.0 4.30 10.52

5.23 1.0 5.23

1311.0 6.16 15.75

7.08 1.0 7.08

1312.0 8.00 22.83

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 2B5:
Discharge through triangular weir at elevation 1311.0.

STAGE DISCHARGE STORAGE
(cfs) (ac-ft)

1306.0 0.0 0.00

1307.0 0.0 1.42

1308.0 0.0 3.63

1309.0 0.0 6.65

1310.0 0.0 10.52

1311.0 0.0 15.75

1312.0 140.0 22.83
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JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 3Bl:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ae) (ae) (ft) (ac~ft) (ae-ft)

"

1316.0 1.94

2.42 1.0 2.42

1317.0 2.90 2.42

3.38 1.0 3.38
1318.0 3.86 5.80

4.38 1.0 4.38

1319.0 4.89 10.18

5.41 1.0 5.41

1320.0 5.92 15.58

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 3Bl:
No discharge for 1DO-year, 6-hour storm event.

STAGE DISCHARGE STORAGE
(efs) (ae-ft)

1316.0 0.0 0.00

1317.0 0.0 2.42

1318.0 0.0 5.80

1319.0 0.0 10.18

1320.0 0.0 15.58
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JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 4B 1:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

1311.0 0.65

0.68 1.0 0.68

1312.0 0.71 0.68

0.74 1.0 0.74

1313.0 0.77 1.42

0.80 1.0 0.80

1314.0 0.83 2.22

0.86 1.0 0.86

1315.0 0.89 3.08

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 4B1:
Discharge through 12 foot rectangular weir at elevation 1314.0.

STAGE DISCHARGE STORAGE
(cfs) (ac-ft)

1311.0 0.0 0.00

1312.0 0.0 0.68

1313.0 0.0 1.42

1314.0 0.0 2.22

1315.0 38.4 3.08
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JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 4B2:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

1306.8 0.47

0.50 1.0 0.50

1307.8 0.53 0.50

0.56 1.0 0.56

1308.8 0.59 1.06

0.62 1.0 0.62

1309.8 0.65 1.68

0.68 1.0 0.68

1310.8 0.71 2.36

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 4B2:
Discharge through 10 foot rectangular weir at elevation 1309.8.

STAGE DISCHARGE STORAGE
(cfs) (ac-ft)

1306.8 0.0 0.00

1307.8 0.0 0.50

1308.8 0.0 1.06

1309.8 0.0 1.68

1310.8 32.0 2.36
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JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 4B3:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLlJME VOLUME

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

1303.8 0.74

0.80 1.0 0.80

1304.8 0.86 0.80

0.92 1.0 0.92

1305.8 0.98 1.72

1.04 1.0 1.04

1306.8 1.10 2.76

1.16 1.0 1.16

1307.8 1.22 3.92

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 4B3:
Discharge through 3 foot rectangular weir at elevation 1306.8.

STAGE DISCHARGE STORAGE
(cfs) (ac-ft)

1303.8 0.0 0.00

1304.8 0.0 0.80

1305.8 0.0 1.72

1306.8 0.0 2.76

1307.8 9.6 3.92



STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 4B4:
Discharge through 10 foot rectangular weir at elevation 1304.5.

STAGE DISCHARGE STORAGE
(cfs) (ac-ft)

1301.5 0.0 0.00

1302.5 0.0 0.87

1303.5 0.0 1.88

1304.5 0.0 3.03

1305.5 32.0 4.32

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

JOB NAME: ARIZONA.TRADITIONS

STORAGE CALCULATIONS FOR BASIN 4B4:

JOB NO: 931007



I
I JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

I STORAGE CALCULATIONS FOR BASIN 4B5:

I AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME

I
(ft) (ac) (ac) (ft) (ac-ft) (ae-ft)

1300.0 1.58

I 1.78 1.0 1.78

1301.0 1.98 .1.78

I
2.46 1.0 2)46

1302.0 2.94 4.24

I
3.63 1.0 3.63

1303.0 4.32 7.87

5.01 1.0 5.01

I 1304.0 5.70 12.88

6.13 1.0 6.13

I 1305.0 6.56 19.01

6.77 1.0 6.77

I 1305.5 6.99 22.39

7.21 1.0 7.21

I 1306.0 7.42 26.00

I STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 4B5:
Discharge through 55 foot rectangular weir at elevation 1305.5.

I STAGE DISCHARGE STORAGE
(cfs) (ac-ft)

I
1300.0 0.0 0.00

1301.0 0.0 1.78

1302.0 0.0 4.24

I 1303.0 0.0 7.87

1304.0 0.0 12.88

I 1305.0 0.0 19.01

1305.5 0.0 22.39

I 1306.0 63.0 26.00

I



- - - - --------------
INPUT PARAMETERS FOR MCUHPI

-
FLOW

BASIN BASIN PATH SOIL
BASIN AREA AREA LENGTH SLOPE TEXTURE

J.D. (acres) (sq. mi.) (mi.) Kb (ft/mi.) CLASS IA DTHETA PSIF XKSAT RTIMP

1A1 30.46 0.048 0.34 0.031 10.9 Loam/Clay Loam 0.25 0.20 5.85 0.145 30

1A2 22.33 0.035 0.31 0.032 11.3 Loam/Clay Loam 0.25 0.20 5.85 0.145 30

2A1 10.00 0.016 0.25 0.034 10.8 Loam 0.25 0.25 3.50 0.250 30

2A2 22.52 0.035 0.34 0.032 20.9 Sandy Loam 0.25 0.25 4.30 0.400 30

2A3 13.74 0.021 0.21 0.033 23.8 Loam 0.25 0.25 3.50 0.250 30

2A4 16.07 0.025 0.28 0.032 14.0 Loam 0.25 0.25 3.50 0.250 30

2A5 10.93 0.017 0.21 0.034 19.2 Loam 0.25 0.25 3.50 0.250 30

2A6 8.04 0.013 0.16 0.034 21.7 Loam/Sandy Loam 0.25 0.25 3.90 0.325 30

2A7 10.19 0.016 0.18 0.034 19.5 Loam/Sandy Loam 0.25 0.25 3.90 0.325 30

2A8 14.39 0.022 0.24 0.033 21.1 Sandy Loam 0.25 0.25 4.30 0.400 30

2A9 11.96 0.019 0.22 0.033 11.5 Laom/Clay Loam 0.25 0.20 5.85 0.145 30

2A10 6.72 0.011 0.09 0.035 11.6 Clay Loam 0.25 0.15 8.20 0.040 30

2GI 24.40 0.033 0.39 0.032 36.0 Laom/Clay Loam 0.15 0.20 5.85 0.145 5

2G2 3.55 0.006 0.09 0.037 94.0 Clay Loam 0.15 0.15 8.20 0.040 5

2G3 4.77 0.008 0.13 0.037 62.0 Clay Loam 0.15 0.15 8.20 0.040 5

2G4 37.71 0.059 0.55 0.030 10.9 Clay Loam/Sandy Loam 0.15 6.20 6:25 ·0.220 5

2G5 8.41 0.013 0.14 0.034 14.1 Clay Loam 0.15 0.15 8.20 0.040 5

2R1 2.40 0.004 0.23 0.038 8.7 Loam 0.05 0.25 3.50 0.250 80

2R2 3.20 0.005 0.36 0.037 22.2 Loam 0.05 0.25 3.50 0.250 8

2R3 7.40 0.012 0.61 0.035 23.0 Loam/Sandy Loam 0.05 0.25 3.90 0.325 80

A = Single Family Development G =Golf Course R =Roadway



------------------
INPUT PARAMETERS FOR MCUHPI

FLOW
BASIN BASIN PATH SOIL

BASIN AREA AREA LENGTH SLOPE TEXTURE
LD. (acres) (sq. mi.) (mi.) Kb (ftlmi.) CLASS IA DTHETA PSIF XKSAT RTIMP

3Al 9.90 0.016 0.19 0.034 18.5 Clay Loam 0.25 0.15 8.20 0.040 30

3A2 8.22 0.013 0.15 0.034 26.7 Clay Loam 0.25 0.15 8.20 0.040 30

3A3 8.37 0.013 0.13 0.034 15.1 Loam 0.25 0.25 3.50 0.250 30

3A4 14.30 0.022 0.17 0.033 21.1 Loam/Sandy Loam 0.25 0.25 3.90 0.325 30

3Gl 19.84 0.031 0.31 0.032 6.4 Loam/Sandy Loam 0.05 0.25 3.90 0.325 5

4Al 23.00 0.036 0.35 0.031 21.7 Loam 0.25 0.25 3.50 0.250 30

4A2 13.36 0.021 0.28 0.033 24.3 Loam 0.25 0.25 3.50 0.250 30

4A3 22.33 0.035 0.39 0.032 24.4 Loam 0.25 0.25 3.50 0.250 30

4A4 19.44 0.030 0.27 0.032 31.0 Loam/Sandy Loam 0.25 0.25 3.90 0.325 30

4A5 9.35 0.015 0.21 0.034 21.6 Loam/Sandy Loam 0.25 0.25 3.90 0.325 30

4A6 19.44 0.030 0.24 0.032 15.6 Loam/Gravelly Loam 0.25 0.25 3.90 0.325 30

4A7 25.98 0.041 0.41 0.031 13.5 Clay/Clay Loam 0.25 0.10 10.30 0.025 30

4A8 12.24 0.019 0.20 0.033 32.3 Clay Loam 0.25 0.15 8.20 0.040 30

4A9 6.36 0.010 0.11 0.035 27.3 Loam/Clay Loam 0.25 0.20 5.85 0.145 50

4Gl 7.76 0.012 0.34 0.034 35.2 Loam 0.15 0.25 3.50 0.250 5

4G2 25.89 0.040 0.32 0.031 18.6 Clay Loam 0.15 '0.15 '8.20 0.040 5

4Rl 0.80 0.001 0.07 0.041 14.2 Loam 0.05 0.25 3.50 0.250 80

4R2 3.30 0.005 0.23 0.037 21.7 Loam 0.05 0.25 3.50 0.250 80

4R3 6.90 0.011 0.83 0.035 200.0 Clay Loam 0.05 0.15 8.20 0.040 80

-

A = Single Family Development G =Golf CoW'se R = Roadway





I
I
I .
I
I
I
I
I HEC-I
I Input/Output .
I
I
I
I
I
I
I
I
I
I



I
*****.***********************.*****.*.*•• *****.*********.*****.******•• ****.****

I: *

FLOOD HYDROGRAPH PACKAGE (HEC-1) *

SEPTEMBER 1990 *

VERSION 4.0 *

I. *

RUN DATE 01/15/1996 TIME 15:23:44 *

*II ****************************************

* *
* U. S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *
************.*****.**********.*.*******

I
I
I

x ·X XXXXXXX XXXXX X

X X X X X XX

X X X X X

XXXXXXX XXXX X XXXXX X

X X X X X

X X X X X X

X X XXXXXXX XXXXX XXX

I
I THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1Klf.

I
I

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR" HAVE CHANGED FROM THOSB USED WITH THE 1973-STYLE INPUT STRUCTtlRB.

THE DEFINITION OF -AMSKIC- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS: WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

I LINE

HEC-1 INPUT

10 1 .....•. 2 .....•. 3 .•.•••. 4 •.•.... 5 6 ....•.• 7 8 ...•... 9 .••••• 10

PAGE 1

3005

5

.959 .970 .981 .990 1.000

.250 .200 5.850 .145 30.000

.292 .224

O. 5 16 30 65 77 84 '90 94 97

100

ARIZONA TRADITIONS, DECEMBER 199510

10

IT

10

KIC lA1

KM SUB-BASIN lA1

KM 6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC " R FOR THIS BASIN

KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990

KM L. .34 Kb •. 031 Adj. Slope. 10.9

SA .048

IN 15

KM RAINFALL DEPTH OF 3.29 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD

PB 3.256

KM THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN No. OF 1.27

PC .000 .008 .016 .025 .033 .041 .050 .058 .066 .075

PC .087.099 .119 .145 .226 .397 .196 .891 .923 .941

PC

LG

UC

UA

UA

1

2

3

4

5

6

7

8

9

10

11

l:iI

13

14

15

16

17

18

19

20

21

I
I

I
I

I
I

I



I
I
I

22

23

24

25

26

27

KK 1B1

I<M ROUTE RUNOFF FROM 1A1 THROUGH 1B1

RS 1 ELEV 1327.9

SV 0 1.88 3.98 6.30

SQ 0 0 0 0

SE 1327.9 1328.9 1329.9 1330.9

KK 1A2

I<M SUB-BASIN 1A2

I<M 6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC " R FOR THIS BASIN

I<M THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990

I<M L - .31 Kb - .032 Adj. Slope - 11.3

BA .035

LG .250 .200 5.850 .145 30.000

UC .279 .238

UA 0 5 16 30 65 77 84 90 94 97

UA 100

I
I
I
I
I
I
I

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

KK CPl

I<M COMBINE 1B1 AND 1A2

HC 2

KK 1B2

I<M ROUTE CP1 THROUGH 1B2

RS 1 ELEV 1326.5

SV 0 1.72 3.72

SQ 0 0 0

SE 1326.5 1327.5 1328.5

6.00

o
1329.5

HEC-1 INPUT PAGE 2

I
I
I
I
I
I
I
I
I

LINE

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

ID..•.... 1 .••..•. 2 3 4 5 6 7 8 9..•... 10

KK 2A1

I<M SUB-BASIN 2A1

I<M 6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC " R FOR THIS BASIN

I<M THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990

I<M L - .25 Kb - .034 Adj. Slope - 10.8

SA .016

LG .250 .250 3.500 .250 30.000

UC .262 .292

UA 0 5 16 30 65 77 84 90 94 97

UA 100

KK 2B1

I<M ROUTE RUNOFF FROM 2A1 THROUGH 2B1

RS 1 ELEV 1323.0

SV 0 0.32 0.66 1.02 1.40

SQ 0 0 0 0 16.0

SE 1323.0 1324.0 1325.0 1326.0 1327.0

KK 2A2

I<M SUB-BASIN 2A2

I<M 6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC " R FOR THIS BASIN

I<M THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990

I<M L - .34 Kb - .032 Adj. Slope - 20.9

SA .035

LG .250 .250 4.300 .400 30.000

UC .242 .218



I
71 UA 0 5 16 30 65 77 84 90 94 97

I
72 UA 100

73 KK 2A3

I
74 KM SUB-BASIN 2A3

75 KM 6-HOUR RAINFALL, PATTERN NO. 1.27 HAS USED TO FIND TC &. R FOR THIS BASIN

76 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990

77 KM L • .21 Kb •. 033 Adj. Slope. 23.8

I 78 BA .021

79 LG .250 .250 3.500 .250 30.000

80 UC .183 .146

I
81 UA 0 5 16 30 65 77 84 90 94 97

82 UA 100

83 KK CP2 .•

I 84 KM COMBINE 2B1, 2A2, AND 2A3

85 HC 3

1\ 86 KK 2R1

87 I<M SUB-BASIN 2R1

88 KM 6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC &. R FOR THIS BASIN

I
89 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990

90 KM L • .23 Kb· .038 Adj. Slope. 8.7

91 BA .004

92 LG .050 .250 3.500 .250 80.000

I 93 UC .279 .645

94 UA 0 5 16 30 65 77 84 90 94 97

95 UA 100

I
HEC-1 INPUT PAGE 3

LINE ID....... 1. ...... 2 ....... 3.: ..... 4 ....... 5 ....... 6 ....... 7 ...•... 8 ....... 9 ...... 10

I 96 KK 2A4

97 I<M SUB-BASIN 2M

I 98 KM 6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC &. R FOR THIS BASIN

99 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990

100 I<M L • .28 Kb •. 032 Adj. Slope· 14.0

I
101 BA .025

102 LG .250 .250 3.500 .250 30.000

103 UC .246 .231

104 UA 0 5 16 30 65 77 84 90 94 97

I 105 UA 100

106 KK CP3

I
107 KM COMBINE CP2, 2Rl AND 2M

108 HC 3

109 KK 2Gl

I 110 KM SUB-BASIN 2Gl

111 KM 6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC &. R FOR THIS BASIN

112 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990

I 113 KM L • .39 Kb •. 032 Adj. Slope. 36.0

114 BA .038

115 LG .150 .200 5.850 .145 5.000

I
116 UC .217 .223

117 UA 0 5 16 30 65 77 84 90 94 97

118 UA 100

I 119 KK CP4



I
120 KM COMBINE CP3 AND 2G1

I
121 He 2

122 KK 2B2

123 KM ROUTE CP4 THROUGH 2B2

I 124 RS 1 ELEV 1312.0

125 SV 0 0.45 1.63 3.96 7.35 11.76 17.15

126 SO 0 0 0 0 0 0 0

I 127 SE 1312.0 1313.0 1314.0 1315.0 1316.0 1317.0 1318.0

128 KK 2G2

I
129 KM SUB-BASIN 2G2

130 KM 6-HOUR RAINFALL, PA'ITERN NO. 1. 27 WAS USED TO FIND TC & R FOR THIS BASIN

131 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990

132 KM L • .09 Kb .~.037 Adj. Slope. 94.0

I 133 SA .005

134 LG .150 .150 8.200 .040 5.000

135 UC .083 .063

I
136 UA 0 5 16 30 6S 77 84 90 94 97

137 UA 100

138 KK 2B3

I 139 KM ROUTE 2G2 THROUGH BASIN 2B3

140 RS 1 ELEV 1316.0

141 SV 0 0.21 0.60 1.17 1. 92

I 142 SO 0 0 0 0 0

143 SE 1316.0 1317.0 1318.0 1319.0 1320.0

HEC-1 INPUT PAGE 4

I LINE ID....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

I 144 KK 2G3

145 KM SUB-BASIN 2G3

146 KM 6-HOUR RAINFALL. PA'ITERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN

I
147 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990

148 KM L • .13 Kb •. 037 Adj. Slope· 62.0

149 SA .007

150 LG .150 .150 8.200 .040 5.000

I 151 UC .112 .104

152 UA 0 5 16 30 65 77 84 90 94 97

153 UA 100

I 154 KIC 2R2

155 KM SUB-BASIN 2R2

I
156 KM 6-HOUR RAINFALL, PA'ITERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN

157 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990

158 KM L • .36 Kb •. 037 Adj. Slope. 22.2

159 BA .005

I 160 LG .050 .250 3.500 .250 80.000

161 UC .254 .732

162 UA 0 5 16 30 65 77 84 90 94 97

I 163 UA 100

164 KK CP5

I
165 KM COMBINE 2G3 AND 2R2

166 He 2

167 KK 2B4

I 168 KM ROUTE CP6 THROUGH BASIN 2B4





I
217 HC 2

I 218 KK 2A8

219 KM SUB-BASIN 2A8

220 KM 6-HOUR RAINFALL, PATTERN NO. 1. 27 WAS USED TO FIND TC & R FOR THIS BASIN

I 221 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
222 KM L - .24 Kb - .033 Adj. Slope - 21.1
223 BA .022

I , 224 LG .250 .250 4.300 .400 30.000

L_ 225 UC .208 .182
226 UA 0 5 16 30 65 77 84 90 94 97

I,
227 UA 100

228 KK CPll

229 KM COMBINE 2A8 AND CP10 '.

I 230 HC 2

HEC-1 INPUT PAGE 6

I l
LINE 10....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6....... 7...•... 8 ....... 9. ;'.... 10

231 KK 204

I 232 KM SUB-BASIN 204
, 233 KM 6-HOUR RAINFALL. PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN' .

234 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990

I 235 KM L - .55 Kb - .030 Adj. Slope - 10.9

236 BA .059

237 LG .150 .200 6.250 .220 . 5.000

238 UC .404 .421

I' 239 UA 0 5 16 30 65 77 84 90 94 97
240 UA 100

Il 241 KK CP12

242 KM COMBINE 204 AND CP11
243 HC 2

I,! 244 KK 2A9

245 KM SUB-BASIN 2A9

246 KM 6-HOUR RAINFALL. PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASINI, 247 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
248 KM L - .22 Kb- .033 Adj. Slope - 11.5
249 BA .019

Ii 250 LG .250 .200 5.850 .145 30.000
251 UC .233 .210

252 UA 0 5 16 30 65 77 84 90 94 97

I
253 UA 100

254 KK 2R3

255 KM SUB-BASIN 2R3

Ii 256 KM 6-HOUR RAINFALL. PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN
257 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
258 KM L - .61 Kb - .035 Adj. Slope - 23.0

I 259 BA .012

260 LG .050 .250 3.900 .325 80.000

261 UC .338 .928

I
262 UA 0 5 16 30 65 77 84 90 94 97
263 UA 100

264 KK Cl'13.

I 265 KM COMBINE 2R3 AND 2A9



-
I

266 HC 2

I 267 KK 2G5

268 KM SUB-BASIN 2G5

269 KM 6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN

I 270 KM THIS BASIN USED RAINFALL REDUCfION FACfOR OF .990
271 KM L • .14 Kb •. 034 Adj. Slope. 14.1
272 SA .013

I 273 La .150 .150 8.200 .040 5.000
274 UC .175 .132

275 UA 0 5 16 30 65 77 84 90 94 97

I
276 UA 100

HEC-1 INPUT PAGB 7

LINE ID....... 1 ...... :2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9. :', ... ~O

I
277 KK CP14

I
278 KM COMBINE CP13 AND 2G4

279 HC 2

280 KK 2A10

I 281 KM SUB-BASIN 2A10

282 KM 6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN
283 KM THIS BASIN USED RAINFALL REDUCfION FACfOR OF .990

It 284 KM L • .09 Kb •. 035 Adj. Slope. 11. 6
285 SA .011

286 La .250 '.150 8.200 .040 30.000

I: 287 UC .150 .086

288 UA 0 5 16 30 65 77 84 90 94 97
289 UA 100

I, 290 KK CP15

291 KM COMBINE 2A10 AND CP14

292 HC 2

I 293 KK CP16

294 KM COMBINE CPl2 AND CP15

295 HC 2

I 296 KK 2B5

297 KM ROUTE CP16 THROOOH BASIN 2B5

I: 298 RS 1 ELEV 1306.0

299 SV 0 1.42 3.63 6.65 10.52 15.75 22.83
300 SQ 0 0 0 0 0 0 140.0

I.
301 S8 1306.0 1307.0 1308.0 1309.0 1310.0 1311. 0 1312.0

302 KK CP17

• 303 KM COMBINE CP7 AND 2B4

I 304 HC 2

305 KK 3A1

I 306 KM SUB-BASIN 3Al

307 KM 6-HOUR RAINFALL, PATTERN NO. 1. 27 WAS USED TO FIND TC & R FOR THIS BASIN
308 KM THIS BASIN USED RAINFALL REDUCfION FACTOR OF .990

I
309 KM L • .19 Kb •. 034 Adj. Slope = 18.5

310 BA .016

311 La .250 .150 8.200 .040 30.000

312 UC .188 .161

I 313 UA 0 5 16 30 65 77 84 90 94 97





I

ID 1 2 3 4 5 6 7 8 9 10

KX CP21

KM COMBINE CP20, 3A4. AND 3G1

HC 3

I
I
I

1

363

LINE

364

365

366

UA 100

HEC-l INPUT PAGE 9

15.58

o
1320.0

10.18

o
1319.0

KX 3B1

KM ROUTE CP21 THROUGH BASIN 3Bl

RS 1 ELEV. 1316.0

SV 0 2.42 5.80

SO 0 0 0

SE 1316.0 1317.0 1318.0

367

368

369

370

371

372I
Ii

I:
l

373

374

375

376

377

378

379

380

381

382

KK 4Al

KM SUB-BASIN 4Al

KM 6-HOUR RAINFALL, PA'M'ERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN

KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990

KM L •.35 Kb •. 031 Adj. Slope. 21.7

BA .036

LG .250 .250 3.500 .250 30. 000

UC .233 .211

UA 0 5 16 30 65 77 84 90 94 97
UA 100

I
383

384

385

KK CP22

KM COMBINE 3Bl AND 4Al

HC 2

9790 94

FOR THIS BASIN

3

84

8

7765

TRAP

30

.250 30.000

16

3.500.250

.212

5

4A2

SUB-BASIN 4A2

6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R

THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990

L •.28 Kb •. 033 Adj. Slope. 24.3

.021

.250

.208

o
100

CP24

COMBINE CP23 AND 4A2

2

XX CP23

KM ROUTE CP22 TO CP23

RX 700 .006 .030

XX

KM

KM

KM

KM

BA

LG

UC

UA

UA

KK

KM

He

386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

I:

I
I

I
I

I

ID 1 ....••. 2 .•.••.• 3 4 5 •...... 6 7 8 9 10

I
1

I

402

403

404

LINE

KK CP25

KM ROUTE CP24 TO CP25

RK 500 .006 .030 TRAP

HEC-l INPUT

10 3

PAGE 10

I 405 KK 4A3



I

97

97

94

94

90

90

84

84

FIND TC & R FOR THIS BASIN

.990

FIND TC & R FOR THIS BASIN

.990

77

77

65

65

5.000

30.000

30

30

.250

.250

16

16

3.500

3.500

.250

.243

5

.250

.348

5

SUB-BASIN 4A3

6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO

THIS BASIN USED RAINFALL REDUCTION FACTOR OF

L a .39 Kb a .032 Adj. Slope. 24.4

.035

.250

.242

o
100

4G1

SUB-BASIN 4G1

6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO

THIS BASIN USED RAINFALL REDUCTION FACTOR OF

L· .34 Kb •. 034 Adj. Slope. 35.2

.012

.150

.213

o
100

KM

KM

KM

KM

BA

LG

UC

UA

UA

UA

XX

KM

KM

KM

KM

BA

LG

UC

UA

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

I

I

I
I

I
I

I:
l

425

426

427

428

429

430

431

432

433

434

XX 4R2

KM SUB-BASIN 4R2

KM 6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN

KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990

KM L. .23 Kb •. 037 Adj. Slope. 21.7

BA .005

LG .050.250 3.500 .250 80.000

UC .204 .401

UA 0 5 16 30 65 77 84 90 94 97

UA 100

I
I
I
I

435

436

437

438

439

440

441

442

443

444

445

446

447

448

449

450

xx CP26

KM COMBINE CP25. 4A3, 4G1. AND 4R2

HC 4

XX 4R1

KM SUB-BASIN 4R1

KM 6-HOUR RAINFALL. PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN

KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990

KM L· .07 Kb •. 041 Adj. Slope. 14.2

BA .001

LG .050 .250 3.500 .250 80.000

UC .138 .250

UA 0 5 16 30 65 77 84 90 94 97

UA 100

xx CP27

KM COMBINE CP26 AND 4R1

HC 2

HEC-1 INPUT PAGE 11

I LINE 10..•.•.• 1. 2 ......• 3 4 ...•... 5 6 7 8 .. " •.. 9 10

I
I

451

452

453

454

455

XX 4R3

KM SUB-BASIN 4R3

KM 6 -HOUR RAINFALL, PATTERN NO. 1. 27 WAS USED TO FIND TC & R FOR THIS BASIN

KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990

KM L. .83 Kb •. 0.35 Adj. Slope. 200.0



I
456 BA .011

I
457 LG .050 .150 8.200 .040 80.000

458 UC .188 .650

459 UA 0 5 16 30 65 77 84 90 94 97

460 UA 100

I 461 KK 4A9

462 KM SUB-BASIN 4A9

I
463 KM 6-HOUR RAINFALL, PATTERN NO. 1. 27 WAS USED TO FIND TC & R FOR THIS BASIN

464 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990

465 KM L • .11 Kb •. 035 Adj. Slope. 27.3

I
466 BA . 010

,
467 LG .250 .200 5.850 .145 50.000

468 UC .129 .090

469 UA 0 5 16 30 65 77 84 90 94 '. 97

I 470 UA 100

471 KK CP28

I
472 KM COMBINE 4R1, 4A9, AND CP27

473 HC 3

474 KK CP29

I 475 KM COMBINE CP28 AND CP17

476 HC 2

I
477 KK 4A4

478 KM SUB-BASIN 4A4

479 KM 6-HOUR RAINFALL, PATTERN NO .. 1.27 WAS USED TO FIND TC & R FOR ·THIS BASIN

I
480 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990

481 KM L • .27 Kb •. 032 Adj. Slope - 31.0

482 BA . 030

483 LG .250 .250 3.900 .325 30.000

I 484 UC .192 .153

485 UA 0 5 16 30 65 77 84 90 94 97

486 UA 100

I 487 KK 4B1

488 KM ROUTE 4A4 THROUGH BASIN 4B1

489 RS 1 ELEV 1311. 0

I 490 SV 0 0.68 1.42 2.22 3.08

491 SQ 0 0 0 0 38.4

492 SE 1311. 0 1312.0 1313.0 1314.0 1315.0

11 493 KK 4A5

494 KM SUB-BASIN 4A5

I
'495 KM 6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN

496 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .99.0

497 KM L • .21 Kb - .034 Adj. Slope = 21.6

498 BA .015

I: HEC-1 INPUT PAGE 12

LINE ID••..... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 •...... 7 ....... 8 ....... 9 ...... 10

I 499 LG .250 .250 3.900 .325 30.000

500 UC .192 .186

I
501 UA 0 5 16 30 65 77 84 90 94 97

502 UA 100

503 KK CP30

Ii 504 KM COMBINE 4A5 AND 4B1



I

97949084

FIND TC & R FOR THIS BASIN

.990

7765

2.36

32.0

1310.8

30.000

30

.325

16

3.900.250

.163

5

2

4A6

SUB-BASIN 4A6

6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO

THIS BASIN USED RAINFALL REDUCTION FACTOR OF

L - .24 Kb = .032 Adj. Slope - 15.6

.030

.250

.221

o
100

HC

KK 4B2

KM ROUTE CP28 THROUGH BASIN 4B2

RS 1 ELEV 1306.8

SV 0 0.50 1.06 1.68

SO 0 0 0 0

SE 1306.8 1307.8 1308.8 1309.8

KK

KM

KM

KM

KM

BA

LG

UC

UA

UA

KK CP31

KM COMBINE 4B2 AND 4A6

HC 2

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

521

522

523

524

505

I

I

I
I
I
I

I

I " ....

I

525

526

527

528

529

530

KK 4B3

KM ROUTE CP29 THROUGH BASIN 4B3

RS 1 ELEV 1303.8

SV 0 0.80 1.72" 2.76

SO 0 0 0 0

SE 1303.8 1304.8 1305.8 1306.8

3.92

9.6

1307.8

531

532

533

534

535

536

537

538

539

540

KK 4A7

KM SUB-BASIN 4A7

KM 6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN

KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990

KM L - .41 Kb - .031 Adj. Slope. 13.5

BA .041

LG .250 .100 10.300 .025 30.000

UC .296 .290

UA 0 5 16 30 65 77 84 90 94 97

UA 100

11_
I

541

542

543

LINE

KK CP32

KM COMBINE 4A7 AND 4B3

HC 2

HEC-1 INPUT

ID••..... 1. 2 •...... 3 ....••. 4 5 6 7 ..•.•.• 8 •••..•. 9 •••.•. 10

PAGE 13

KK 4A8

KM SUB-BASIN 4A8

KM 6-HOUR RAINFALL, PATTERN NO. 1.27. WAS USED TO FIND TC & R FOR THIS BASIN

I
:'-

I
I
I

544

545

546

547

548

549

550

551

552

KK 4B4

KM ROUTE CP30 THROUGH BASIN 4B4

RS 1 ELEV 1302.0

SV 0 0.87 1.88 3.03

SO 0 0 0 0

SE 1302.0 1303.0 1304.0 1305.0

4.32

96

1306.0



I
I
I

553

554

555

556

557

558

559

KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990

KM L •. 20 Kb· .033 Adj. Slope. 32.3

BA .019

LG .250 .150 8.200 .040 30.000

UC .158 .126

UA 0 5 16 30 65 77 84

UA 100

90 94 97

560

561

562

KK CP33

KM COMBINE 4A8 AND 4B4

HC 2

KK CP34

KM COMBINE CP33 AND 4G2

HC 2

97949084

FIND TC « R FOR THIS BASIN

.990

7765

5.000

30

.040

16

8.200.150

.185

5

4G2

SUB-BASIN 4G2

6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO

THIS BASIN USED RAINFALL REDUCTION FACTOR OF

L. .32 Kb •. 031 Adj. Slope. 18.6

.040

.150

.233

o
100

KK

KM

KM

KM

KM

BA

LG

UC

UA

UA

563

564

565

566

567

568

569

570

571

572

573

574

575

It
I:

I
576

577

578

KK CP35

KM COMBINE CP34 AND CP29

HC 2

I:
579

580

581

582

583

584

KK 4B5

KM ROtrrE CP35 THROUGH BASIN 4B5

RS 1 ELEV 1300.0

SV 0 1.78 4.24 7.87

SO 0 0 0 0

SE 1300.0 1301.0 1302.0 1303.0

12.88

o
1304.0

19.01

o
1305.0

22.39

o
1305.5

26.00

63.0

1306.0

I
585

586

587

588

589

590

KK C30F1

KM INPtrr HYDROGRAPH FROM OFFSITE 104B USING

KM 01 CARDS WITH A TIME INCREMENT OF 15 MINtrrES. 0100 • 394 CFS

KM AT TIME TO PEAK OF 4-HOURS, 15-MINtrrES

KM

IN 15

HEC-1 INPtrr PAGE 14

LINE 10 1 2 3 4 5 6 7 8 ...•... 9 .•..•. 10

I'
591

592

593

01

01

01

o
o
9

o
o
3

o
o
1

o
o
o

o
10

o
181

o
394

o
177

o
65

o
24

I
594

595

596

597

598

KK CP36

KM DIVERT 30 CFS INTO HAPPY TRAILS

DT DIV1

01 0 394

DO 0 30

I
599

600

KK CP37

KM DIVERT 71 CFS INTO HAPPY TRAILS



1****************·****··········****··**··

I * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1)

* SEPTEMBER 1990 *
* VERSION 4.0 *

I * *
* RUN DATE 01/15/1996 TIME 15:23:44 *

* *

I *********.*.*************.*****.*********

I

**********~••******.*••***********.****

*
* U.S. ARMY CORPS OF ENGINEERS

* HYDROLOGIC ENGINEERING CENTER *
'609 SECOND STREET *

* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *
********•••**************************.*

I PLOT 0 PLOT CONTROL

QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA

NMIN 5 MINUTES IN COMPUTATION INTERVAL

!DATE 1 0 STARTING DATE

ITIME 0000 STARTING TIME

NQ 300 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 2 0 ENDING DATE

NDTIME 0055 ENDING TIME

ICENT 19 CENTURY MARK

I
I
I
I
I

4 10

ARIZONA TRADITIONS, DECEMBER 1995

OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

I
COMPUTATION INTERVAL

TOTAL TIME BASE

.08 HOURS

24.92 HOURS

LENGTH, ELEVATION FEET

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

I
I
I
I

ENGLISH UNITS

DRAINAGE AREA

PRECIPITATION DEPTH

FLOW

STORAGE VOLUME

SURFACE AREA

TEMPERATURE

SQUARE MILES

INCHES

CUBIC FEET PER SECOND

ACRE-FEET

ACRES

DEGREES FAHRENHEIT



I
I
I
I
I;

I
I'
I
Ii
I'
I
I
I
I
I

~

I
I

~

I
'1'

I

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE, STABILITY PROBLEMS MAY RESULT

U* FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*U FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

U* FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

U* FDKRUT WARNING TIME STEP .CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

U* FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

U* FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS HAY RESULT

U* FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

U* FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

U* FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

RUNOFF SUMMARY

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS. AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF

OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT

lAl 102. 4.08 12. 3. 3. .05

ROUTED TO

1Bl O. . 08 O. O. O. .05

1330.14 1.11

HYDROGRAPH AT

1A2 13. 4.08 9. 2. 2. .04

2 COMBINED AT







I
I

ROUTED TO

2B5 4l. 4.92 10. 3. 2. .18

1311. 29 4.92

I 2 COMBINED AT

CP17 4l. 4.92 10. 3. 2. .34

I
HYDROGRAPH AT

3A1 41. 4.00 4. 1. l. .02

ROUTED TO

I CP18 40. 4.08 4. l. I. .02

HYDROGRAPH AT

I 3A2 37. 4.00 4. l. l. .01

2 COMBINED AT

I
CP19 73. 4.08 8. 2. 2. .03

HYDROGRAPH AT

+ 3A3 35. 4.00 3. 1. I. .01

I 2 COMBINED AT

+ CP20 108. 4.00 11. 3. 3. .04

I HYDROGRAPH AT

+ 3A4 58. 4.00 5. l. 1. .02

I HYDROGRAPH AT

3G1 46. 4.17 6. l. I. .03

I 3 COMBINED AT

CP21 200. 4.00 22. 5. 5. .09

I
ROUTED TO

3B1 O. .08 O. O. O. .09

+ 1319.12 7.33

I HYDROGRAPH AT

4A1 77. 4.08 9. 2. 2. .04

I
2 COMBINED AT

CP22 77. 4.08 9. 2. 2. .13

I
ROUTED TO

CP23 76. 4.08 9. 2. 2. .13

HYDROGRAPH AT

'1 4A2 45. 4.08 5. I. I. .02

3 COMBINED AT

I
CP24 12I. 4.08 13. 3. 3. .15

ROUTED TO

+ CP25 119. 4.08 14. 3. 3. .15

I HYDROGRAPH AT

+ 4A3 71. 4.08 8. 2. 2. .04

I





1
ROUTED TO

I
+ 4B4 48. 4.50 9. 2. 2. .12

1305.50 4.50

HYDROGRAPH AT

I 4A8 53. 4.00 5. 1. 1. .02

2 COMBINED AT

I
CP33 59. 4.42 14. 4. 4. .13

HYDROGRAPH AT

+ 4G2 96. 4.08 11. 3. 3. .04

I 2 COMBINED AT

+ CP34 145. 4.00 25. 6. 6. .17'

1 2 COMBINED AT

+ CP35 406. 4.08 66. 17. 16. .74

I, ROUTED TO

485 63. 5.33 23. 6. 6. .74

+ 1306.00 5.33

I HYDROGRAPH AT

+ C30F1 394. 4.00 37. 10. 9. .04

I DIVERSION TO

+ DIVl 30. 4.00 3. 1. 1. .04

I HYDROGRAPH AT

CP36 364. 4.00 34. 9. 9. .04

I DIVERSION TO

DIV2 76. 4.00 7. 2. 2. .04

I
HYDROGRAPH AT

CP37 288. 4.00 27. 7. 7. .04

DIVERSION TO

I DIV3 126. 4.00 12. 3. 3. .04

HYDROGRAPH AT

I CP38 162. 4.00 15. 4. 4. .04

2 COMBINED AT

I
CP39 162. 4.00 38. 10. 9. .78

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING

(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

I' INTERPOLATED TO

COMPUTATION INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME

I
PEAK PEAK

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)

I, J
CP7 MANE .66 38.04 245.29 2.21 5.00 38.04 245.00 2.21

I CONTINUITY SUMMARY (AC-FT) - INFLOW- .1999E+01 EXCESS- .OOOOE+OO OUTFLOW- .2001E+01 BASIN STORAGE~ .8032E-09 PERCENT ERROR- -.1



I
I MANE .97 67.84 242.73 2.16 5.00 67.70 245.00 2.16

I CONTINUITY SUMMARY (AC-FT) - INFLOW- .3455E+01 EXCESS- .OOOOE+OO OUTFLOW- .3457E+01 BASIN STORAGE- .9532E-08 PERCENT ERROR- -.1

CONTINUITY SUMMARY (AC-FT) - INFLOW- .4232E+01 EXCESS- .OOOOE+OO OUTFLOW- .4236E+01 BASIN STORAGE- .4712E-07 PERCENT'ERROR- -.1

CONTINUITY SUMMARY (AC-FT) - INFLOW- .2233E+01 EXCESS- .OOOOE+OO OUTFLOW- .2238E+01 BASIN STORAGE- .3119E-07 PERCENT ERROR-

I
I
I

J

~P18

CP23

MANE

MANE

1.68

.77

40.67

76.94

243.53

246.66

2.62

.61

5.00

5.00

40.35

75.77

245.00

245.00

2.62

.61

-.2

CP25 MANE .53 120.15 245.89 .83 5.00 118.73 245.00 .83

I
I

CONTINUITY SUMMARY (AC-FT) - INFLOW- .6708E+01 EXCESS- .OOOOE+OO OUTFLOW- .6711E+01 BASIN STORAGE- .1582E-06 PERCENT ERROR- .0

II *** NORMAL END OF HBC-1 ***

I

I
I
I
I
I

I
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RECTANGULAR WEIR FLOW SUMMARY TABLE

The following table summarizes the stage verses discharge values for rectangular weirs with the designated widths. The following
equation was used to determine the discharge values:

Q = kJ2g LJf3/2 Where: Q=discharge (cfs)

k =0.40
g =32.2 ftJs2

L =width of weir (ft)
H =depth of flow over weir (ft)

1265.0 1517.9

1663.0 1995.3

2095.3 2514.4

2560.0 3072.0

3054.7 3665.6

3527.8 4293.3

4127.6 4953.1

4703.0 5643.6

1676.2

1330.2

1012.0

972.8 . 1024.0· 2048.0

343.9 362.0

480.7 506.0

631.9 665.1

796.2 838.1

1160.8 1221.9 2443.8

303.6 379.5 455.4

399.1 498.8 598.6

502.9 628.6 754.3

614.4 768.0 921.6

733.1 . 916.4 1099.7610.9

715.5 858.7 1073.3 1288.0 1359.5 1431.1 2762.2

825.5 990.6 1238.3 1485.9 1568.5 1651.0 3302.0

512.0

419.1

940.6 1128.7 1410.9 1693.1 1787.1 1881.2 3762.4

253.0

332.6

50.6 63.2 151.8 189.7 227.7

66.5 83.1 199.5 249.4 299.3

83.8 104.8 251.4 314.3 377.2

102.4 128.0 307.2 384.0 460.8

122.2 152.7 366.6 458.2 549.8

143.1 178.9 429.3 536.7 644.0

165.1 206.4 495.3 619.1 743.0

188.1 235.2 564.4 705.5 846.5

,

•.••...•• 4.5 5.7 13.6 17.0 20.4 22.6 27.2 33.9 40.7 43.0 45.3 90.6 113.2 135.8 'i\
12.8 16.0 38.4 48.0 57.6 64.0 76.8 96.0 115.2 121.6 128.0 256.0 320.0 384.0 " ;t', b
23.5 29.4 70.5 88.2 105.8 117.6 141.1 ·176.4 211.6 223.4 235.2 470.4 588.0 705.5 >() ('I ..

36.2 45.3 108.6 135.8 162.9 181.0 217.2 271.5 325.8 724.0 905.0 1086.1
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DATE:

r---~~~-:-:-:~-;-:--------------'------'~
PROJECT:AR/lONA TRAbIT/oN.:5 J C .DESIGNER: ,HAPI N

12!QS

HYDROLOGIC AND CHANNEL INFORMATION SKETCH

STATION: CP 2..

TW1 = ---
TW2 =---

EL.13_-;/?2.5 j ~
-Ir--

I
-- . 13;1,Q

AHW=~2 ~ _ t

-l- ---- - TW 2,'1
EL /317.6 . . so: I 0043 1 -r -
._' L - ...::lCL J3,J!, I

(
0

EL.J.QJJ I 0
I = OC:SIGN OISCHARGE • SAY 0 25 ) E T

O
2
= CHECK DISCHARGE. SAY Os OR OMAN S REAM VELOCITY =--

o 100 MAX. STREAM VELOCITY-Vl
I
I-'co

CbST COMMENTS

0.5 2 2.2. 2.35 28 2,Q o. 3~t.0 ~.0

SUMMARY a RECOMMENDATIONS:

USE 3 30
11 0 PI PES



-~~-~~~~_.--~---~~--

DESIGNER: J. CH A P1f,,1
DATE: /7/q5

r-----;:~~~=--:-------------,-----.O:".
PROJECT: ARflOrJA TRAbJT/ON5

COMMENTS

~~:;:-;:-~;:-HrE=-A.:.;O::-;V~'A:;-T:=E;.:R~::::C-::O=M~P~U::..T:.:A~T:.:J::.O~N ~ ~ ~ >-

SIZE INLET CONT. OUTLET CONTROL HW-H + ho -LSo ~ ~ ~g CbST

.!:i.Y!. HW Ke H de dc+O TW ho LSo HW ~ 5~o 2 0 >

o

~,7 24-'1 /,7 3,4

SKETCH
STATION: _C.....;P~8~_

EL./3ZO,4

0, = &<QC+6 _ TW, = A1=4,Z.L~~ -i
02 = TW2 = ! TWEL./3/b/Z . . [0: '0g55 . ~ T -

(

0 EL./3/foI.O
I = Or:SIGN DISCHARGE. SAY 0 25 ) MEAN STREAM VELOCITY =

O
2

= CHECK DISCHARGE SAY 0 OR 0 --
I 50 100 MAX. STREAM VELOCITY

CULVERT

DESCRIPTION

(E:NTRANCE TYPE) .

HYDROLOGIC AND CHANNEL INFORMATION

324
1'0

V1
I.....
co

SUMMARY a RECOMMENDATIONS:

USc 3 24
11 ¢ PIPES



.. - .. - ........ --... - .. - - - - ......-

\Jl
I
I-'
CO

~

PROJECT: AR/ZoNA- BAh/T/ON 5 DESIGNER:
J, CHAP/A)

DATE: 12/Q:S
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JOB NAME: ARIZONA TRADITIONS

TRIANG.ULAR WEIR FLOW SUMMARY TABLE

JOB NO. 931007

The following table summarizes the weir flow Over the golf cart path crossings. The following equation was used to determine the discharge values:

Q - (8/15) K (2g)-(1/2) tan (THETA/2) H Where: Q - discharge (cfa)
K - flow coefficient - 0.57
g - 32.2 ft/s-2
THETA - angle of weir opening
H - head (ft)

Due to the small difference in water surface elevations, the majority of the weirs operate under submerged flow. Reduction factors are applied to the
theoretical discharges based on Section 7 in the U.S. Department of Agriculture Soil Conservation Service Engineering Handbook - Section 5: Hydraulics.

Weir Water Width of Head Wate
Total Q Pipes Qpipe Pipe Inven Qweir % Adjusted Elevation THETA THETA H Surface EI. Weir Depth

Location (cfs) (cfs) (ft) (cfs) Reduction (cfs) (ttl (deg) (rad) (ft) (ft) (ftl (ftl h/H

PT 3A 216 (2) 18" 16 1313.4 200 15 235 1316.5 168 2.93 2.53 1319.03 50.51 5.63 0.44
PT 11A 150 (2) 12" 6 1311.6 144 20 180 ·1314 178 3.11 1.11. 1315.11 2~.13 3.51 0.55
PT 118 169 (21 18" 12 1309.0 157 40 262 1312 168 2.93 2.64 1314..64 52,70 5.64 0.69
PT 11C 188 (2) 18" 12 1308.1 176 45 320 1311 168 2.93 2.86 1313.86 57.12 5.76 0.71
PT 11D 207 (2) 18ft 12 1307.1 195 50 390 1310 168 2.93 3.09 1313.q9 61.82 5.99 0.73
CP12 226 (2) 18" 14 1305.8 212 50 424 ·1309 168 2.93 3.20 1312.~0 63.92 6.40 0.72
CP14 87 (2) 18" 6 1307.1 81 5 85 1310 168 2.93 1.68 1311.68 33.65 4.58 0.25
CP20 108 (2) 18" 18 1316.0 90 0 90 1319 168 2,93 1.72 1320.72. 34.39 4.72 0.06
Ip"'2"'lA 81 12\ 18" 13 1315.1 88 10 78 1318.4 188 2.93 1 60 1320.00 3206 4 90 0.44
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5.1-1

1 0 lieir Flow

1.5 Submerged Flow 0 When the......water surface elevation just down­
stream from a weir is higher than the crest e1evation, it is described
as submerged. It is not feasib1e to include here se1ected tormulas :tram.
the considerab1e number that have been deve10ped for submerged discharge.
The following general. results have been shown by investigations of sub­
merged veirs. Let R represent the upstream head on a weIr, and h, tlie
downstream heado'

5.7-2

The diacb.a,rges of sharp-crested :weirs are .subJect .to greater reduc­
tions at 10wer degrees ot submergence than is the case nth other types.
When the ratiO" h/B. reaches 0.; to 0.4, the discharge may be reduced by
5 to 10 percent; and tor h/B. ratios of' 0.6 to 0.7, reductions of' 20 to
40 percent may be expected.

:Broad-crested and agee weir discharges do not show appreciable re­
ductions until the ratio h/H reaches 2/;. For higher degrees of' submer­
gence the discharge is rapic1.ly reduced; and tor h/H values ot 0.75 to
0.85" reductions oZ 10 to 30 percent .should be recognized.

More caaplete 1n:f'ormation on the operation of' drop spillways under
submerged conditions is given in the drop spillway section.

Extracted from U.S. Department of Agriculture Soil Conservation Service Engineering
Handbook - Section 5: Hydraulics.
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PROJECT: /If/ZONA TR.A DITIO rJ.:5 DESIGNER: J, CHAPI~

DATE: 12/q5

HYDROLOGIC AND CHANNEL INFORMATION SKETCH CP34
Wf)~ ELEVATION = /3/fo.5 EL./8/q,O

STATION:

h ~ -0.44-- '" AHJ=5.bL ~31:bIf- 2.5 -

0 1 =2/(, cfs TW1 = --L ----- - Tw4,.3
Oz = TW2 = EL&d1 [0:_ l-r -

EL.JJJJ,3
J

( °I • IYc:SIGN DISCHARGE. SAY 025 ) MEAN STREAM VELOCITY =
02 = CHECK DISCHARGE. SAY 05 OR °o 100 MAX. STR EAM VELOCITY=

CULVERT HEADWATER COMPUTATION
0z

DESCRIPTION INLET CONT.
:::i ... >-

0 SIZE _OUTLET CONTROL HW- H + ho -LSo
oJ ~ wt:
~x

-'u COST

(WTRANCE TYPE) ~ dC+D
... 0 COMMENTS

HW Ke H de TW ho
... ::»-'

0
LSo HW ~ ow

2 u >

2- IP)" (/J 6 '~Il (, z· I,B 0,5 1.4- 1.0 1.6 4,3 4,3 (). I 6b 5,(c

C.H. -Pi:pe. ,
..

.,

..

.

SUMMARY a ·RECOMMENDATIONS:

10/'0.2- -P J P£5 -=- ./(0 t+s', "

2./0c-fS - {CL> ets 20D C2f'.j
.

- 0\f:Y UJ2Af'-

\J1
I

~
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PROJECT: ARI ZQt:JA TRAlJ /77Df'J S DESIGNER: J. CHAP'IN

DATE: 12!q5
;

HYDROLOGIC ANQ CHANNEL INFORMATION SKETCH
CP/I~" STATION:' ,

1314;0WEIr< e~v/rfi\C1:,N .::: EL. /3/5/1
..b....'b {, = /55 -t -;/ ~

/3/4,0J+ '. :: ,1-" I

ISOC+s

AHW- .3, '5
~°1 = TWI = --L ---- TW 3./-

EL.Wtp· '°2 = TW2 = s=
EL.131f.5f

.0_
L=_

-. (. 0 I • o-ESIGN DISCHARGE. SAY 025 ) MEAN STREAM VELOCITY =
O2 = CHECK DISCHARGE. SAY 050 OR 0100 MAX. STREAM VELOCITY=

HEADWATER COMPUTATION
\)

CULVERT
2: ... >-;:j

DESCRIPTION INLET CONT. OUTLET CONTROL HW=H + ho -LSo
.J ~ w!:

° SIZE ~x
.JO COST COMMENTS... 0

.!iY! de dc+D ... :>.J
(ENTRANCE TYPE) HW Ke H TW ho LSo HW ~ ow

D >2· u

2 /2."(/) PIPES 3 12" 1,2 1.2 0,5 0,5 (.5, 1·5 3.1 31 O,f 3.4 34
C·M -P,pe:

,.

"

.

SUMMARY a RECOMMENDATIONS: 2' /2"¢ p/Pt,S ~ e-fs:::: w€Jr /3/4-
150d!s i_

..

'0 c..f-s - /4-4- c:Fs OV{2/' Wei'"
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PROJECT: /112.1 ZONA- TRA Drr-/()IJ..s DESIGNER: J, CH /tPitV
DATE: IL/q5

i

HYDROLOGIC AND CHANNEL INFO RM ATION SKETCH
CP I J £3WEIR"""cLEVATON::. /3/2.0 STATION:

:,j'", ," "·A~·' EL.~,0
..h.... /. ~ ': 9

AHJ=S,k>L ~ 13;3';?tf = 2 .fa~ .' 0.(0

01 = .LG9 c-Fs TW1 = .l- ------ - - TW 4,9
EL.Ldo- .°2 = TW2 = s" EL./30k4 -LO -----=

( °I • O1:SIGN DISCHARGE. SAY 025 ) MEAN STREAM VELOCITY =
02 =CHECK DISCHARGE. SAY 0500RO.OO MAX. STREAM VELOCITY=

CULVERT HEADWATER COMPUTATION
Cl
z:

~>-:::i
DESCRIPTION ° SIZE INLET CONT. OUTLET CONTROL HW=H + ho -LSo

..J ): w!:::
gx ..JU

COST... 0 COMMENTS

(ENTRAlfCE TYPE) .!iY{ HW Ke H de dc+D TW ho LSo HW ~
;:)..J

0
ow

2· u >

2- J<g II (j) (a }K" L3S 2,0 d.S b.B 1,5 1,5 4-,1 14-,q 0./ 5b 5,0

..

-

.

SUMMARY a ·RECOMMENDATIONS:

2 16" .(/J PI PeS - /2 e:P5 ,

llaq cis - /3:f's = /5,7 cf.s ()ver UJe-I'r
.
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PROJECT: ARIZONA TRAh/T/()I\j 2> DESIGNER: J, tHAP/~
DATE: JZ!Q5

HYDROLOGIC AND CHANNEL INFORMATION SKETCH

WE/R.···ELEVATION, -: /31J,() STATION: CPIIC

.h- ~;;. O.7f

EL.l313/t>

/+
:;

AHJ=5.7 --L ~ ta
.
o

Z·

0. =(<g~ cfs - TW. ::: -*-- -----
°2 = TWZ = El./30/'" . [0:·

- TW 5.0

EL./30k]; -

( 0 I • D'ESIGN DISCHARGE. SAY 025 ) MEAN STREAM VELOCITY =
O2 = CHECK DISCHARGE. SAY 0SO OR 0 100 MAX. STR EAM VELOCITY-

CULVERT HEADWATER COMPUTATION
0
~

DESCRIPTION INLET CONT.
...I ... >-

0 SIZE OUTLET CONTROL HW- H + ho -LSo
...I 3: w!:
g x ..JU COST

lENTRAtlCE TYPE) 1iY!. Ke H de dc+D TW ho LSo HW
... 0 COMMENTS

HW
... ;:)...1

0 ~ 011.I

2· U
>

2. l'l II 0 to /2" {,O /,5 D,S O,~ 1,5, 1,5 6,0 5.D 0·1 5.7 ls:7
eM. PIpe .

..

.

, .

I

,

SUMMARY a ·RECOMMENDATIONS:
1<3" ¢ PIPES /z cfs2.. -_.

.'

1B8 cfs - /2cf5 17&; .cfS
. .

- ()vel.").'£;r

"-.co
C
""'\
co

Vl
I

E;;
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PROJECT: ARIzoNA TRADmOtJS J. ~RAPltJDESIGNER:

DATE: IZ/Cf5

HYDROLOGIC AND CHANNEL INFORMATION SKETCH
.. CP 110

EL. /3/3,0
STATION:

welf<. EL~VIfT/ON /310,0
i

--
-R- = 2.~ so O· 73 AHJ=~L ~ ;z.z.30···

01 =2()] tf5 TW1 = J ----- - TwS,2

°2 = TW2 = ~., S=
EL/30"k. ~ . LO:_

l-r -
EL./30t,ol

( 0 I =D"ESIGN DISCHARGE. SAY 025 )O2 =CHECK DISCHARGE. SAY 0 5 OR 0
MEAN STREAM VELOCITY =

° 100 MAX. STREAM VELOCITY-

CULVERT HEADWATER COMPUTATION
I:)
:z::

OESCR IPTION INLET CONT. OUTLET CONTROL
3 ... >-

0 SIZE HW-H + ho -LSo
.J 3: wt:
~ x ...IU COST

IWTRAliCE TYPE) liY! de+D
... 0 COMMENTS

HW Ke H de TW ho
... :;).J

0
LSo HW a ow

2· U >

2 /6''(1) 0 ttl" t,O 1.5 0.5 0,8 1,5 15 5.2 5.2. 0,\ S;C1 5,Q

C-N', P/PE .
,

.

.,

..

.
SUMMARY a ,RECOMMENDATIONS:

.
C. 18

11

(/J PIPES - 12.- c-Fs
Z07 cf'.s - /2 c-f6 /qS ofs over- W2A'r

0

-

V1
I

b>
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PROJECT: ARIZDNA tRAhfTDN0 J. CHit.? I f.JDESIGNER:

DATE: IZ/Q5

HYDROLOGIC AND CHANNEL INFORMATION

,

SKETCH

WEIR t'LEYitT/ON =: 130CJ .0 STATION: CP 12
EL. /2..2

h 2.3 .:: 0.72-
AHJ= 10,4-L ~H= 3.2-

11.3

01 = 2.Zh c-F5 TWI = t..l- ----- - TW 5'.0
°2 = TW2 = EL./30Ig- . to: . l-r -

EL.Boti
( 0 I • O,£SIGN DISCHARGE. SAY 025 )O2 = CHECK DISCHARGE. SAY 0 OR 0

MEAN STREAM VELOCITY =
50 100 MAX. STREAM VELOCITY=

CULVERT HEADWATER COMPUTATION
Cl
:z::

DESCRIPTION INLET CONT.
:i ... >-

0 SIZE OUTLET CONTROL HW-H + ho -LSo
oJ 3: 1aJ!::

~x
...IU COST

tEIHRAtiCE TYPE) .!iY! d,+D
... 0 COMMENTS

HW Ke H de TW ho
... :;)...1

D
LSo HYI a 01aJ

2· U >

2 16
11 0 7 J6' I, Z·· /.6 0,5 O,~ 1.5 1.6 5.<0 5.~ O· I b4 ~.4-

C,t1.+tce. ,
.1 . ..

.,

, .

:

SUMMARY a ·RECOMMENDATIONS:

2 " /4- ~+s
weir J3Qq

/8 0 -.p IPES - ..-
zZfo e:Fs - ./4- cf's c 2-'1~ c-P.s

. .
overw~r

Vl
I

~
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PROJECT: ARIZDtJA TRAhIT/DN5 DESIGNER:
J, ~HAPjA/

DATE: JZ/Q5

HYDROLOGIC AND CHANNEL INFORMATION SKETCH
.' CP /4

W~IR" £LEVAtf}t;!:IN -: /310, 0
STATION:

.lL (). 4- "," '":, EL./3//,7

A~~L~ ~/3/~.3 .H -::.' I, 7- If: ~'z.4

°1 = 87 cf's TW1 =- - Tw4,3

°2 = TW2 = EL./307/'· .. S=
LO=== EL.J;JIO+ -

( °I • O"ESIGN DISCHARGE. SAY 02.5 ) MEAN STREAM VELOCITY =
02 = CHECK DISCHARGE. SAY 0SO OR 0100 MAX. STREAM VELOCITY-

CULVERT HEADWATER COMPUTATION "z:

OESCR IPTION INLET CONT.
~ .->-

0 SIZE OUTLET CONTROL HW=H + ho -LSo
.J 3: wt:
~x

.JO COST

IWTRAIlCE TYPE) ..!iY!. dC+O
.-0 COMMENTS

HW Ke H de TW ho
.- ::>.J

0
LSo HW ~ ow

2· 0 >

2- ,e"r/J 3 /6 1/ r,l I,~ 0,5 O,f /.3 /.4 4,3 4.3 0.' r4,b 4,b

C.rY. -P;pes
..

.'

. .

SUMMARY a RECOMMENDATIONS:
J8"0 0 cf.:52. PIPES -

cis
:

87 c.ps- 0 .~ ~/·- OV2r ().eJr\,.; .;:
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PROJECT: Aff /ZONA TI2A DITJQrJ5 J. CHJ1P~rJDESIGNER:

DATE: /Z/qS
HYDROLOGIC AND CHANNEL INFORMATION SKETCH

.' CP20. STATION:

W€JA ELEVATION =- )3JQ,O EL. /3ZiJ,7

J:L ' I
AHJ=+?~ ~ /3~q.1- O/O~·H = I, '7 '

°1 = 10<Z. C{5 TWI = .l-. ----- - TW 3.2.
°2 = TW2 = EL. IE/riO- . [0: == EL./3/J qT

( 0 I • O1;SIGN DISCHARGE. SAY 025 ,. ) MEAN STREAM VELOCITY =
O2 = CHECK DISCHARGE. SAY 0 50 OR 0 MAX• STREAM VELOCITY=. 100

CULVERT HEADWATER COMPUTATION
~

z:

DESCRIPTION INLET CONT.
::i 1-)-

0 SIZE OUTLET CONTROL HW=H + ho -LSo
..I ~ w!::
~x

..IU COST

(ENTRANCE TYPE) .!iY! dC+D
1-0 COMMENTS

HW Ke H de TW ho
I- :::>..1

0
LSo HW ~ ow

2· U >

2/8'/0 g. 16 11 L3 2,0 0.5 I.~ /,3 1.4 S,2 3.2 0/ I 4,7 ~7

C·tt .:pii:£.. , ,
..

.

"

-
SUMMARY a RECOMMENDATIONS:

2 I~/I¢ PIPE.S -= ./8 d-FS.
~

/08 cfs -./8' e-P:s - 9oe-!5 over- UJelf"

Vl
I....
CO

- - - ---------1
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PROJECT: ARlZON4 tRADITIONS DESIGNER: J. CI-IAP ~I\j

DATE: 12/QS

HYDROLOGIC AND CHANNEL INFO RM ATION SKETCH

WEI R"· .eLEV1t7;lpf!') = 13/g'·4 STATION: C{JzoA
~:: ',". ~~ EL. /320,0

0,'
,

.ll.
,

0,4-4- AHS:nL ~ /3~q,/H-
_.

J'~ ;:::

°1 81 ~f5= TW1 = -l ---- TW 4, I
°2 = TW2 = ELL3/~1- .

S= 1 -r
LO=== EL./3/5: d

( °I • O'£SIGN DISCHARGE. SAY 025 ) MEAN STREAM VELOCITY =
02 = CHECK DI.SCHARGE. SAY 050 OR 0100 MAX. STREAM VELOCITY-

CULVERT HEADWATER COMPUTATION
\)
z

OESCR IPTlON INLET CONT.
=:; ... >-

° SIZE OUTLET CONTROL HW=H + ho -LSo
.J ~ I&.I!::
~x

.J(') CbST
(ENTRANCE TYPE) .!iY!. dC+D

... 0 COMMENTS

HW Ke H de TW ho
... ;:,.J

0
LSo HW a 01&.1

2 (,)
>

2.10"rj) b~5 1gil 1,0- LS 0.5 C,~ 1.2 1/35 4. I 4.1 o. J 10~ 14,q
C.M· P/j:)e ,

..

..

.'

.

SUMMARY a RECOMMENDATIONS: z.. /6 1'0 PIPES -= /3.cf's ..

81 c-F'5 -I,~2r5 06 c-Fs
' -

- over werr

------------ -
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PROJECT: A R/Z.ONA Tf<A[)/TION S o ,CHAP',!,}
DESIGNER:

DATE: IZ/qs

HYDROLOGIC AND CHANNEL

i

INFORMATION SKETCH
"

CP3..
EL. 132010

STATION:

f? ~
131Q. D

°1 = /7fo cfs TW1 =
AHW= 4.2 ~

t-.l.- ----- - Tw313
°2 = TW2 = EL./3/J:~ [0:

EL./3/J.;r -

( 0 I = Or;SIGN DISCHARGE. SAY 025 )O2 = CHECK DISCHARGE SAY 0 OR 0
MEAN STREAM VELOCITY =

• 50 100 MAX. STREAM VELOCITY

CULVERT HEADWATER COMPUTATION
\,)
2:

oESCR IPTION INLET CONT. OUTLET CONTROL
:J ... >-

0 SIZE HW- H + ho ~LSo
.J 3: t.Jt:
g :z: ...IU COST

IEIHi'lANCE TYPE) .!:!.Y! dC+D
\-0 COMMENTS

HW Ke H de TW ho
I- ;:)..J

0
LSo HW 2;. ot.J

2 . 0 >\,)

IOX3 BOX 170 \ ,I 3,~ os 6.9:,S 2,L llG 3,3 3.3 0·1 ~,65 ~.o.s

..

.'

,.

SUMMARY a ·RECOMMENDATIONS:

.U5£ /6 X:3' BOX -

V1
I.-.co

- - ----------------------------------------------- ------ _._--- -------_.-----------
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PROJECT: ARIZONA TRADITIONS DESIGNER: J, ~HAPJ·N

DATE: 12/q5

HYDROLOGIC AND CHANNEL INFORMATION SKETCH
.. CP / I-,

EL. /3/0> {
STATION:

AHJ=~-L ~13I;.1
°1 = /50 of's TW, = ~ ~- - TW 3,1
°2 = TW2 = J3Jz!/' - So= l--r -

EL._ I . L = 20 EL.J3/ZZ0 I
( 0 I = D-C:SIGN DISCHARGE. SA)' 025 )O

2
= CHECK DISCHARGE. SA)' 0 OR 0

MEAN STREAM VELOCITY =
50 100 MAX. STREAM VELOCITY

CULVERT HEADWATER COMPUTATION
Cl
z

DESCRIPTION INLET CONT. OUTLET CONTROL
::i ... >-

a SIZE HW-H + ho LSo
J 3: w!::
@ x ...10 COST

(c./HRANCE TYPE) HW dc+D
... 0 COMMENTS

HW Ke H de TW ho
... ::>...1

D
LSo HW 5 ow

2 0
>

43~¢ 37,5 30 1105 S,IS IO.S" 0;-]5 2,0 2,'S 3. I ~d 0. I. ~:75 j,7~

8 X3 BoX /50 3' /,2 3.b 0,5 /'0 2,L 2,0 ·S.I 3.1 0,1 ~,O ~.O
,

..

-
SUMMARY a RECOMMENDATIONS:

USE S/X I BoX3 -.

\J1
I
~co
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PROJECT: ARIZONA TI2A {J J770 N..s J, CHAPlfvDESIGNER:

DATE: 12/q5
HYDROLOGIC AND CHANNEL

;

INFORMATION SKETCH
.' CP /3

, . STATION:

f EL.~ ~f3J~7
°1 = 54cf5

AHW= 4, B
TW1 = -.L- ------- - Tw3Jo

°2 = TW2 =
EL. /3:)1.2 [0: == l-r -

El./3J2? / 1
( °I = OC:SIGN DISCHARGE. SAY 025 ) MEAN STREAM VELOCITY =

0, = CHECI< DISCHARGE. SAY ° OR 050 100 MAX. STREAM VELOCITY

CULVERT HEADWATER COMPUTATION
Cl
:I:

OESCR IPTION INLET CONT.
::i ... >-

0 SiZe: OUTLET CONTROL HW=H + ho -LSo
.J ~ w!:
~:t

.Jo COST

(ENTRANCE TYPE) HW dC+O
... 0 COMMENTS

HW Ke H de TW ho
... :::I.J

0
LSo HW a ow

2· 0
>

,-, ,...,"" II rI.. 1m c: ~ll 1'/ ? 1\ in t::::" fI('J II n, 11 I A I AI1"\1 J-'
'- .~ YJ e- ,-../ -'..., 1,(..:;.;; ..... 'v IV' ..J ,VII I ~'l I 1...,-' I IV'I r-r' I [t/I

GX3 f3D>( 5"4 3 0,1 2.\ 05 0,3 /.4- Z.z. 3/n ";. ~. D./ 3.B 3.~, .....

..

SUMMARY & RECOMMENDATIONS: I

USe ~x 3' a'OX

Vl
I
I-'co
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PROJECT.' Ae '=;"tJ/~ 'T!.jr' f--:' 1'\( 1·-_ _ . .L ; i ..... J J --.:

DATE:
J '" .i /"J'~

i / "" ...

HYDROLOGIC AND CHANNEL INFORMATION

TW1 = ---
TW2 =---

SKETCH
STATION~'P 3 A 4

( °I = Dr;SIGN DISCHARGE. SAY 0 25 ) MEAN STREAM VELOCITY =
02. = CHECK DISCHARGE. SAY Q OR ° ---50 100 MAX. STREAM VELOCITY-Vl

I
t-'
CO

CULVERT

DESCRIPTION

(WTRAIICE TYPE)

Q SIZE

HEADWATER COMPUTATION ~

INLET CONT. ::i ... )-OUTLET CONTROL HW=H + ho -LSo 5 3: 'j ~
~ d D 0: J: ... 0

o HW Ke H de ~ TW ho LSo HW § 5g
COST COMMENTS

29
/''. -,,...-,"..~'I /I:;. ". :..-., ,/\,~ I 5 /r:'.:J1! " ?. '.J -' , "~.. ..,.., '-- , r-:- I l-- ~.! ~,44.4

SUMMARY a RECOMMENDATIONS:
I ,I

(:;)(3
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PROJECT: ARrzor /1-; lR/i L! 1 I~)/ /~ j /1;"';;::" t,lf I
DESIGNER: L', , "

: r- I:::;:::
DATE:

/ / __I

HYDROLOGIC AND CHANNEL INFORMATION SKETCH
"

(1 ,/'; '1-'

- , STATION: ,--f---'/ I
EL 1=,/,7 q
.~(.

AHJ= "·4L ~
/ 3.:~:: ~~.' !)

°1 ? ,,- I '/"-1--<
I

= TW1 = --L- ------_. _._, '-. ~ _Y_ r;; /

-°2 = TWz = EL./] ::1,:::; s= "1 --r
TW " ·10

LO=-- j// 6- ~

( 0, :: OC:SIGN OISCHARGE • SAY °25 )
EL.~.j, -;-

MEAN STREAM VELOCITY =
02 = CHECK DISCHARGE. SAY 050 OR 0 100 MAX. STREAM VELOCITY

CULVERT HEADWATER COMPUTATION
C)

2:

DESCRIPTION INLET CONT.
:J ~>-

° SIZE OUTLET CONTROL HW= H + ho -LSo
J 3= tLJl;:
g J:

JU COST COMMENTS

tErHRAIiCE TYPE) .li.Y! dC+D
~o

HW Ke H de TW ho
~ ::>J

0
LSo HW 2: otLJ

2
0 >

I

U

'/'\ /
,..,1 /'r i ,-y' !.4 4,L 1'::2 r. (

Iv
_..

~:-;< .:j D5 ? '), 0, I 3,Q 4,2
I '- "-""

II .J
_..L, /,.. ~- . u:::J :-- I !

.-

SUMMARY a RECOMMENDATIONS:
I

USE //\ X
') BOX-<.

[-,: J
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CHART II

8URE.ou OF PU8llC ROADS JAN. 1963

HEAD FOR
STANDARD

C. M. PIPE CULVERTS
FLOWING FULL

n =0.024

I
I
I
I
I
I
I

I
I
I
I
I
I

1000

800

600

500

400

300

200

tJ)....
(,)

~
100 tJ)

UJ

80
:J:

<5 (,)- ~
UJ 60 z
C)
a:

0cr 50
:J:
(,) 40 a:tJ)

0-35 UJ
Cl ---- ...

30 UJ
:::I:
cr
Cl

20

10

8

6

5

4

3

2

w
Z
..J

120

108

96

84

72

66

60

54

48

42

36

33

24

21

18

15

12

£,~t
Opt 0-'

SU8MERGED OUTLET CULVERT FLOWING FULL
HW - H. !lo-LSo

for outl.t crown no' lubmtr9.d. compu'. HW by
m.thod. dtlCrib.d in Ih. d.'ign procedure

______ EXAMPLE

------ ----?JOO

500

.4

.5

.6

.8

LO

...
UJ 2
UJ....

:J: 3

Cl

~ 4
:J:

5

6

8

10

20

I
I
I

5-34
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CHART 8

··,:w ...._; ~ --~~~l~~-
~7""",,,QWiJ"" Slope So- ~

SUBMERGED OUTLET CULVERT FLOWING FULL
HW. H. ho-lSo

5000

3000

2000

4000

12XI2
For Gullet crown nol submeroed. compute HW' by .4

- 1000
method, dllcribed in the dllion procedurl

.5
800 10XIO 100~ .6

600
9X9 80 ~

I-
w 8X8 w .8

500 w 60 a:: (e-u. <l: 1.0
7X7 ::> +(;' ,

400 ~
50 0 '"It I-

(J) ~ w
X 40·Z "</ w

(/) 300 0 6X6 u.
u. a:J /1-
0 30 ~ A<

Z
W ~~z a:: 5X5 a:J - ~ 2

200 < _. -
,,0

".

a ::> a::
0 20 <l: 00 a

~ (J) oJ .... <
w u. ::> 00

w 3
CI 4X4 CI J::
a:: 0 z '1'......--;
<l: Z ~ /' 00 4
J:: 100 2 3.5X3.5 "!>~ "j
0 0
(/) (/) w .x .o~ 00 5
0 80 z 10 a:: /" .... 0-

w 3X3 u. /" 0
~ fJO 6

0 8 0
//60 <l: _----~.3-

2.5X2.5 w .-/ _E~!:!.- 8
50 6 a:: ---0.

40
__ _<l: 10

40-- 5'l.i-'l.
~i-

2X2 /4
30

\OJ 20
20 z

:::;

I
I

I

I

I

I
I

I

I

I

I
I
I
I
I

10

8

6

5

BUREAU OF PUBLIC ROADS JAN. 1963

HEAD FOR
CONCRETE BOX CULVERTS

FLOWING FULL
n =0.012

5-31

I
I



BUREAU OF PUBLIC ROADS JAN. 1963

-NOTE de CANNOT EXCEED 0

....,.....----..--
-------.-"

",..-

~
,

CRITICAL DEPTH -
./ I ,

./ RECTA" GULAR SE CTION

/"

CHART 15

50 60

300 350

40

250

5-38

20

150

10

100

./

./
V

Y
./"

/
1/

/
~

/
~

l/
V

CRITICAL DEPTH-, -
~ I

1/ RECTI\NGULAR SECTION

/ I I I

V bJ~

~

~ 8 IN FT.

~ Q IN C.F.S.

~ .. ' I~ 2
~

de = .315 (OJ,B)
I I I

5

4

4
50

o
o

16

15

14

t-=
l.L. 3

z
(,) 2

-0

13

12

t-= II
l.L.

~ 10
(,)

-0 9

8

7

6

5

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



I
I
I
I
I
I
I
I Channel Design
I
I
I
I
I
I
I
I
I
I
I



__-=~=- THE CALCULATED VALUES VALUES ENTERED __
FLOWRATE Q= 267.717 cfs 0

- 2'&7c{

01-12-1996

.025

.002

4.5

./.\P .2
'- J

60.75 sf

4.406864 fps

STREET

o - EXIT

BTM RIGHTSIDE SLOPE RUN .Z2= ? 3

I
I

2 - TRAPEZOID

J - TRIANGLE

I
II :NPUT SECTION NUMBER? 3

II ,ELECTED SECTION IS A TRIANGLE -- INPUT THE FOLLOWING

I ~LOWRATE Q= (Q=O MUST INPUT d)? 0

ROUGHNESS COEFF .. n= ? .025

I ;LOPE s= ? .002

DEPTH d= ? 4.5II lTM LEFTSIDE SLOPE RUN .. Zl= ? 3

I
SELECTED SECTION IS A TRIANGLE

I
II tOUGHNESS COEF.n= .025

II SLOPE S= .002 ft/ft

JEPTH D= 4.5 ft

I TELOCITY V=

AREA A=

II lETTED PERIM .. WP= 28.4605 ft

I ~YDR. RADIUS R= 2.134537 ft

lOP WIDTH T= 27 ft

II ~ROUDE NUMBER = 0

TO CONTINUE ENTER 0 FOR NEW SECTION ENTER 1 OR EXIT ENTER 2?

I
I
I



I
I lETTED PER1M .. WP=

HYDR. RADIUS R=

I ~OP WIDTH T=

28.4605 ft

2.134537 ft

27 ft

I ~ROUDE NUMBER ... = 0

;0 CONTINUE ENTER 0 FOR NEW SECTION ENTER 1 OR EXIT ENTER 2?

II ;ELECTED SECTION IS A TRIANGLE -- INPUT THE FOLLOWING

Qd"'5no 1/8d
d~3.4f+

01-12-1996

.025

SECTION IS A TRIANGLE

I ~LOWRATE Q= (Q=O MUST INPUT d)? 118

KOUGHNESS COEFF .. n= ? .025

I lLOPE s= ? .002

DEPTH d= ? 4.5I ~TM LEFTSIDE SLOPE RUN .. Zl= ? 3

BTM RIGHTSIDE SLOPE RUN .Z2= ? 3

I
SELECTED

·1 THE CALCULATED VALUES VALUES ENTERED---- ----FLOWRATE Q= 124.704 cfs 118

I ~OUGHNESS COEF. n= . 025

118LOPE .......... S: .002 ft/ft

3.378508 ftJEPTH .......... D-

I fELOCITY .......V= 3.640665 fps

AREA........... A= 34.25308 sf

IIETTED PERIM .. WP= 21.37072 ft

I~-IYDR. RADIUS ... R= 1.602804 ft

20.27405 ft:OP WIDTH ...... T=

.002

4.5

II~ROUDE NUMBER ... = 0

TO CONTINUE ENTER 0 FOR NEW SECTION ENTER 1 OR EXIT ENTER 2?

I
I
I



- TRIANGLE

- TRAPEZOID

I
I:
1\ - STREET

o - EXIT

I II :NPUT SECTION NUMBER? 3

?1\ ~~ --I () c: Ij (0

(QCL1I I /IC /T()

II,ELECTED SECTION IS A TRIANGLE -- INPUT THE FOLLOWING

12-12-1995

.0035

.025

4

SECTION IS A TRIANGLE
I

SELECTED

II THE CALCULATED VALUES VALUES ENTERED _
FLOWRATE Q= 258.6951 cfs 0

IItOUGHNESS COEF.n= .025

,LOPE S= .0035 ft/ft

IIJEPTH D= 4 ft

II~LOWRATE Q= (Q=O MUST INPUT d)? 0

KOUGHNESS COEFF .. n= ? .025

I ,LOPE s= ? .0035

DEPTH d= ? 4
1I1TM LEFTSIDE SLOPE RUN .. Zl= ? 3

BTM RIGHTSIDE SLOPE RUN .Z2= ? 3

ITELOCITY V=

AREA A=

IJETTED PERIM .. WP=

-IYDR. RADIUS R=

I:op WIDTH T=

5.389481 fps

48 sf

25.29822 ft

1. 897367 ft

24 ft

I ~ROUDE NUMBER ... = 0

TO CONTINUE ENTER 0 FOR NEW SECTION ENTER 1 OR EXIT ENTER 2?

I
I
I



CPI()

( UOl':,/S'/)

I
I VETTED PERIM .. WP= 17.6108 ft

HYDR. RADIUS R= 1.32081 ft

II ;OP WIDTH T= 16.70707 ft

I
F'ROUDE NUMBER = 0

;0 CONTINUE ENTER 0 FOR NEW SECTION ENTER 1 OR EXIT ENTER 2?

II;ELECTED SECTION IS A TRIANGLE -- INPUT THE FOLLOWING

II~LOWRATE Q= (Q=O MUST INPUT d)? 104

KOUGHNESS COEFF .. n= ? .025

I ;LOPE s= ? .0035

DEPTH d= ? 4
13TM LEFTSIDE SLOPE RUN .. Zl= ? 3

BTM RIGHTSIDE SLOPE RUN .Z2= ? 3

12-12-1995

.025

SECTION IS A TRIANGLE
I

SELECTED

I THE CALCULATED VALUES VALUES ENTERED _
FLOWRATE ... ~ ... Q= 106;7377 cfs 104

IItOUGHNESS COEF.n= .025

ISLOPE ......... . S= .0035 ft/ft

2.869512 ftJEPTH .......... D=

I TELOCITY....... V= 4.319459 fps

AREA...........A= 24.7109 sf

IVETTED PERIM .. WP= 18.15155 ft

~-IYDR. RADIUS ... R= 1. 361366 ft

I_,op WIDTH ...... T= 17.22007 ft

.0035

4

I ~ROUDE NUMBER ... = 0

TO CONTINUE ENTER 0 FOR NEW SECTION ENTER 1 OR EXIT ENTER 2?

I
I
I



I
I~

- TRAPEZOID

- TRIANGLE

3/-1 / -I (; (~\ () /1
(Or 11,)/]( IT '()

11 - STREET

o - EXIT

II :NPUT SECTION NUMBER? 3

II ,ELECTED SECTION IS A TRIANGLE -- INPUT THE FOLLOWING

(1' \ \

")

12-12-1995

.025

SECTION IS A TRIANGLE

II~LOWRATE Q= (Q=O MUST INPUT d)? 0

~OUGHNESS COEFF .. n= ? .025

I ,LOPE s= ? .002

DEPTH d= ? 4
IISTM LEFTSIDE SLOPE RUN .. Zl= ? 3

BTM RIGHTSIDE SLOPE RUN .Z2= ? 3

I
SELECTED

II THE CALCULATED VALUES VALUES ENTERED---- -----FLOWRATE Q= 195.5551 cfs 0

I tOUGHNESS COEF. n= . 025

IISLOPE S=

~EPTH 0=

.002 ft/ft

4 ft 4

.002

IITELOCITY V=

AREA A=

IIlETTED PERIM .. WP=

. :IYDR. RADIUS R=

I ~OP WIDTH T=

4.074065 fps

48 sf

25.29822 ft

1.897367 ft

24 ft

I'i'ROUDE NUMBER ... = 0

TO CONTINUE ENTER 0 FOR NEW SECTION ENTER 1 OR EXIT ENTER 2?

I
I
I



I
I lETTED PER1M .. WP= 25.29822 ft

J.
'/

HYDR. RADIUS R= 1.897367 ft

I ~OP WIDTH T= 24 ft

I
t:<'ROUDE NUMBER = 0

~O CONTINUE ENTER 0 FOR NEW SECTION ENTER 1 OR EXIT ENTER 2?

I ,ELECTED SECTION IS A TRIANGLE -- INPUT THE FOLLOWING

II~LOWRATE Q= (Q=O MUST INPUT d)? 73

ROUGHNESS COEFF .. n= ? .025

I ,LOPE s= ? .002

DEPTH d= ? 4II JTM LEFTSIDE SLOPE RUN .. Zl= ? 3

BTM RIGHTSIDE SLOPE RUN .Z2= ? 3

QC"'~lJn= 73e-fs

d ~ e,g +t·

12-12-1995

.025

I
SELECTED SECTION IS A TRIANGLE

I THE CALCULATED VALUES VALUES ENTERED _
PLOWRATE Q= 74.43436 cfs 73

II tOUGHNESS COEF.n= .025

I ,LOPE S=

JEPTH D=

.002 ft/ft

2.784012 ft

.002

4

IITELOCITY V=

~EA A=

11ETTED PER1M .. WP=

lYDR. RADIUS R=

I :OP WIDTH T=

3.20003 fps

23.26052 sf

17.6108 ft

1.32081 ft

16.70707 ft

I'ROUDE NUMBER ... = 0

ro CONTINUE ENTER 0 FOR NEW SECTION ENTER 1 OR EXIT ENTER 2?

I
I
I



THE FOLLOWING

. i r ,_'/I)

~ (I I'( " I,:, I) )

II;ELECTED SECTION IS A TRAPEZOID -- INPUT

I

(Q=O MUST INPUT d)? 59117LOWRATE Q=

ROUGHNESS COEFF .. n= ?

I ;LOPE s= ?

.025

.0022

,J-I,4f+

c;m:Jc) II'nen
01-12-1996

.025

I~OTTOM DEPTH db= ? 3.5

.OP DEPTH dt= ? 0

IIS0TTOM WIDTH bb= ? 10

BTM LEFTSIDE SLOPE RUN .. Zl= ? 3

I~TM RIGHTSIDE SLOPE RUN .Z2= ? 3

TOP LEFTSIDE SLOPE RUN . Z3= ? 0

I?Op RIGHTSIDE SLOPE RUN .Z4= ? 0
DEPTH .. (D=O FOR ITERATION) .. D= ?

IIfELECTED SECTION IS A TRAPEZOID

---=~-= THE CALCULATED VALUES VALUES ENTERED _
FLOWRATE Q= 58.94213 cfs 59

I tOUGHNESS COEF. n= . 025

o

.0022.0022 ft/ft

1.42 ft

2.910838 fps

20.2492 sf

18.98087 ft

1.066822 ft

18.52 ft

I::;LOPE S=

JEPTH D=

ITELOCITY V=

~EA •••.•••..•. A=

IlETTED PERIM .. WP=

11YDR. RADIUS R=

:OP WIDTH T=

I~ROUDE NUMBER = .4304729

~O CONTINUE ENTER 0 FOR NEW SECTION ENTER 1 OR EXIT ENTER 2?

I
I
I



I 4 B4- --t.)
../'" I~ "

I ;ELECTED SECTION IS A TRA~~~i~(')~i~

r
I' . r
I" _/

I I i)
INPUT THE FOLLOWING

(Q=O MUST INPUT d)? 0I ~LOWRATE Q=

KOUGHNESS COEFF .. n= ?

I ;LOPE s= ?

.025

.0022

I BOTTOM DEPTH db= ? 1.5

~OP DEPTH dt= ? 0

I ~OTTOM WIDTH bb= ? 10

dTM LEFTSIDE SLOPE RUN .. Zl= ? 3

I lTM RIGHTSIDE SLOPE RUN .Z2= ? 3

I TOP LEFTSIDE SLOPE RUN . Z3= ? 0

~OP RIGHTSIDE SLOPE RUN .Z4= ? 0I DEPTH 0 0 <D=O FOR ITERATION) .. D= ? 1.5

'--"?'~
. ./ "'"

U'., ~. ~. 'I'I /, r;" ( "f:- ::J··'l i.l (-)tIt' ", -;= ( ......._,~ .•.J -...

."fl.\
?.-

ID '
11',,(:)J

01~12-1996I SELECTED SECTION IS A TRAPEZOID

__- ---THE CALCULATED VALUES, VALUES ENTERED _I FLOWRATE Q= 65.24712 cfs 0

tOUGHNESS COEF.n= .025 .025

o FOR NEW SECTION ENTER 1 OR EXIT ENTER 2?

ISLOPE S=

~EPTH D=

I TELOCITY v=

II::::~~·~~~~~::~::
I HYDR. RADIUS R=

:OP WIDTH T=

1--i'ROUDE NUMBER =

CONTINUE ENTER

I
I

.0022 ft/ft

1. 5 ft

2.999868 fps

21.75 sf

19.48683 ft

1.116138 ft

19 ft

.4304729

.0022

1.5
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HEC-2 WATER SURFACE PROFILES
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Version 4.6.0; February 1991

•• ****••••••••••••••••**.**•• *•••••••••

•
u.s. ARMY CORPS OF ENGINEERS

HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET, SUITE 0

DAVIS, CALIFORNIA 95616-4687

(916) 756 -110408:50:49TIME08DEC95RUN DATEI
I
I
I
I

x X XXXXXXX XXXXX XXXXX

X X X X X X X

X X X X X

XXXXXXX XXXX X XXXXX XXXXX

X X X X X

X X X X X X

X X XXXXXXX XXXXX XXXXXXX

I
I
I
I

Offsite Drainage Channel
North Property Line

I
I
I
I
I
I
I
I



.****.**.*.************ •••********•••

***.*.*****.**********.********.**.*.

HEC-2 WATER SURFACE PROFILES

I
I
I
I
I

08DEC95

Version

08:50:49

4.6.0; February 1991

THIS RUN EXECUTED 080EC95

PAGE

08:50:49

1

NORTH PROPERTY LINE IS SET AS THE CONTROL LINE WITH A STATION OF 100

ARIZONA TRADITIONS JOB NO 931007

OFFSITE DRAINAGE CHANNEL NORTH PROPERTY LINE

NORTH CHANL ANLYS 100YR

1 394.0

0.030 0.030 0.030

100 4 50

1323.0 50 1318.0

1 224.0

1565 4 50

1325.0 50 1320.5

T1

I 2

3

I
I
I
I

J1

I T

NC

I 1

~R

I or
Xl

I-R

ICHECK

o

INQ

2

NINV

o

IOIR

o

100

66

100

66

STRT

o

METRIC

o

1318.0

1465

1320.5

HVINS

o

88

1465

88

Q

o

1322.0

1465

1324.0

WSEL

1320.95

100

100

FQ

o

10: 1

2925

_R 1327.0

I 1 4125

GR 1330.5

I
I
I

104.0

4

60

4

70

60

1323.9

70

1327.5

100

69

100

79

1360

1323.9

1200

1327.5

1360

91

1200

91

1360

1327.0

1200

1330.5

100

100



I
I

08DEC95 08:50:49 PAGE 2

SECNO DEPTH ewSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

I Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST

I
PROF 1

I
SECNO 100.000

I 100.000 2.95 1320.95 .00 1320.95 1321.24 .29 .00 .00 1323.00

394.0 .0 394.0 .0 .0 91. 9 .0 .0 .0 1322.00

.00 .00 4.29 .00 .000 .030 .000 .000 1318.00 56.56

I
. 002574 O. O. O. 0 0 0 .00 40.29 96.85

SECNO 1565.000

I 1565.000 2.93 1323.43 .00 .00 1323.52 .09 2.28 .00 1325.00

224.0 .0 224.0 .0 .0 94.6 .0 3.1 1.4 1324.00

.17 .00 2.37 .00 .000 .030 .000 .000 1320.50 55.57

I • 000807 1465. 1465. 1465 . 3 0 0 .00 42.48 98.06

I
'ECNO 2925.000

302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO .17

I 2925.000 1.12 1325.02 .00 .00 1325.23 .21

104.0 .0 104.0 .0 .0 28.2 .0

.27 .00 3.69 .00 .000 .030 .000

I
.005727 1360. 1360. 1360. 3 0 0

1. 71

5.1

.000

.00

.00

2.5

1323.90

28.48

1327.00

1327.00

65.76

94.24

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

,ECNO 4125.000

1302 WARNING: KRATIO = 1. 52

14125.000

104.0

.38

I
.002473

I
I
I
I

1. 90

.0

.00

1200.

1329.40

104.0

3.09

1200.

.00

.0

.00

1200.

.00

.0

.000

4

1329.55

33.7

.030

o

.15

.0

.000

o

4.32

5.9

.000

.00

.00

3.2

1327.50

23.42

1330.50

1330.50

73.29

96.71



I
I
I

08DEC95 08:50:49

THIS RUN EXECUTED 08DEC95

PAGE

08:50:50

3

~••• *.*•• **•••*.*.**•••••••• ** ••• *.**

IHEC-2 WATER SURFACE PROFILES

Verllion 4.6.0; February 1991

lit····································

I'OTE- ASTERISK (.) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

fORTH CHANL ANLYS 100YR

IUMMARY PRINTOUT TABLE 150

I SECNO XLCH ELTRD

100.000 .00 .00

I 1565.000 1465.00 .00

I 2925.000 1360.00 .00

4125.000 1200.00 .00

I
I
I
I
I
I
I
I
I

ELLC

.00

.00

.00

.00

ELMIN

1318.00

1320.50

1323.90

1327.50

Q

394.00

224.00

104.00

104.00

CWSEL

1320.95

1323.43

1325.02

1329.40

CRIlfS

.00

.00

.00

.00

EO

1321. 24

1323.52

1325.23

1329.55

10·KS

25.74

8·.07

57.27

24.73

VCH

4.29

2.37

3.69

3.09

AREA

91.88

94.57

28.18

33.70

.01K

77.66

78.84

13.74

20.91



I
I 08DEC95 08:50:49 PAGE 4

1565.000 224.00 1323.43

I 2925.000 104.00 1325.02

• 4125.000 104.00 1329.40

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

UMMARY PRINTOtrr TABLE 150

NORTH CHANL ANLYS 100YR

.00 40.29 .00

XLCH

1465.00

1200.00

1360.00

23.42

28.48

42.48.00

.00

.00

DIFKWS TOPWID

.00

2.48

1.58

4.39

DIFWSX

.00

.00

.00

.00

DIFWSPCWSEL

1320.95

Q

394.00

SECNO

100.000

I
I
I



I
I 08DEC95 08:50:49 PAGE 5

2925.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I SUMMARY OF ERRORS AND SPECIAL NOTES

I ARNING SECNO-

I'ARNING SECNO-

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

4125.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE



.....-----------------------------------------------------------------

NORTH CHANL ANLYS 100YR
Cross-section 100.000

100.0091.6783.337S.0066.67S8.33
1318-rr-"...,r-rr-rr"TTT"ilrry-rr-rt-rrrTI-rr,.,...T"IIr"lrr-r-rr.,..,.-T"""I'"""1r"""'I""T-r4-~,...,...,"""T""T_r_r_.,....,.....,__r_"I

S0.0e

1324

132S

1319

El323
1
e
u1322
a
t
il321
o
n

1320

Distance



-------------------
NORTH CHANL ANLYS 1geYR
Cross-section 1565.999

199.a991.6783.3375.9966.6758.33
1329t-r.,...,r,-r""-'"",,-""'-rr'-'-"""rrT-rrT"T'"rT""T-r-r,.,-.,...,--r-r-r-r-~"':""-r-rT-r-r-r-r-r.,-...,-r-,..-.-,......

59.ge

1326

1327

1321

El325
1
e
ul324
a
t
i1323
a
n

1322

Distance



- - - - - .- - - - - - - - - - - - - -
NORTH CHANL ANLVS 199VR
Cross-section 2925.909

19a.9a93.3386.6789.aa73.3366.67
1323.59-rr-"....,r-rr,-.,..-rrrrr-rr,..,'T""I1!IT,.,..lT"irrT,.,..'T"T""rrr-r-r"'T""T""-r-r"1~.,..,....,...;,-.r-r-r-r-r-r-.-.,....,....,,....,

69.ae

132&.59

1327.99

1324.99

Et326 991 .

e
U1325.59
a
t
il325.99
a
n
1324.59

Distance



-------------------
NORTH CHANL ANLVS 100VR
Cross-section 412S.000

. 10e .aa9s.e090.eeBs.e0Be.ee7S.00
1327.50-t-r.....T""T'l.,.,,-,........rn.,.,+-r-.....rTIi"T"T""T""'T".-r-rT"'1r-r-T-r-r-r-r-.,....,....h-r~..:.-.-,..........,....,....,.............,.....,.......-.--,

70.0a

1339.S0

132B.ee

1331.0a

U1329.se
a
t
i1329.0e
o
n
1328.S0

e

Et33e 00I .

Distance



HEC-2 WATER SURFACE PROFILES

Version 4.6.0; February 1991

, ...........................•...•...........

..•.....•..••...•••.•........•........•..•.•
U.S. ARMY CORPS OF ENGINEERS

HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET, SUITE D

DAVIS, CALIFORNIA 95616-4687

(9161 756-1104....................•............•.....

...............................•....•..

16:06:32TIME07DEC95RUN DATE

I

I
I

I
I
I
I
I

x X XXXXXXX XXXXX XXXXX

X X X X X X X

X X X X X

XXXXXXX XXX/. X XXXXX XXXXX

X X 1( X X

X X X X X X

X X XXXXXXX XXXXX XXXXXXX

I
I
I

Offsite Drainage Channel
East Property Lixie

I
I
I
I
I
I
I
I
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I
I

15JAN96 11:33:06

THIS RUN EXECUTED 15JAN96

PAGE

11:33:06

1

I
****************.**************.*****

HEC-2 WATER SURFACE PROFILES

********.****************•••******* ••

I
Version 4.6.0; February 1991

I
I

PLIT FLOW BEING PERFORMED

F SPLIT FLOW ANALYSIS

LEFT BANK BETWEEN SECTION 1940 AND 2030

2 1940

25 1305.0

2030 -1

65 1305.0

3.4

I~
LEFT BANK BETWEEN SECTION 2770 AND 2855

2 2770 2855 -1 3.4

••C 10 1307.9 75 1307.9

I W LEFT BANK BETWEEN SECTION 3810 AND 3895

KS 2 3810 3895 -1 3.4

I"'C 10 1311. 5 75 1311.5

I
I

I
I
I

I
I
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I

ARIZONA TRADITIONS JOB NO 931007

OFFSITE DRAINAGE CHANNEL EAST PROPERTY LINE

EAST CHANL ANLYSIS (100YR)

EAST PROPERTY LINE IS SET AS THE CONTROL LINE WITH A STATION OF 100

I HEADWATER DEPTH AT BELL ROAD CULVERT IS INPUT AS STARTING WATER SURFACE



I
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I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

0 OLOB OCH OROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I
PROF 1

I
13ECNO 195.000

195.000 4.80 1304.40 .00 1304.40 1304.44 ,04 .00 .00 1305.00

162.0 .0 162.0 .0 .0 102.4 .0 .0 .0 1305.00

.00 .00 1.58 .00 .000 .030 .000 .000 1299.60 131.67

I .000256 O. O. O. 0 0 0 .00 34.67 166.33

jil3ECNO 2310.000

101 HV CHANGED MORE THAN HVINS

1102 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO s .30

I 2310.000 2.63 1306.23 .00 .00 1306.90 .67 2.46 .00 1307.80

287.7 .0 287.7 .0 .0 43.8 .0 3.5 1.5 1308.60

.09 .00 6.57 .00 .000 .030 .000 .000 1303.60 135.61

I
.008829 2115. 2115. 2115. 4 0 0 .00 25.28 160.89

lECNO 2790.000

1.02 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO • 2.21

12790.000 3.35 1308.35 .00 .00 1308.54 .19 1.64 .00 1308.50

287.7 .0 287.7 .0 .0 81.8 .0 4.2 1.8 1308.50

.13 .00 3.52 .00 .000 .030 .000 .000 1305.00 130.57

.001800 480. 480. 480. 3 0 0 .00 36.86 167.43

I
lECNO 3610.000

13610.000 2.98 1310.48 .00 .00 1310.91 .44 2.37 .00 1311.00

364.1 .0 364.1 .0 .0 68.6 .0 5.7 2.5 1311.00

.17 .00 5.31 .00 .000 .030 .000 .000 1307.50 131.95

I
.004659 820. 820. 820. 2 0 0 .00 34.11 166.05

;ECNO 5615.000

15615.000 2.97 1320.97 .00 .00 1321.55 .58 10.64 .00 1322.00

394.0 .0 394.0 .0 .0 64.5 .0 8.7 4.0 1322.00

.26 .00 6.11 .00 .000 .030 .000 .000 1318.00 133.33

I .006028 2005. 2005. 2005. 0 0 0 .00 31.35 164.67

I
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I' rw LEFT BANK BETWEEN SECfION 1940 AND 2030

I
ASO
125.67

QCOMP

125.62

ERRAC

.04

TASO
125.67

TCO
125.62

TABER

.04

NITER

11

DSWS

1305.909

USWS

1305.987

DSSNO

1940.000

USSNO

2030.000

TW LEFT BANK BETWEEN SECfION 2770 AND 2855I
I

ASO

76.42

QCOMP

76.15

ERRAC

.35

TASO

202.09

TCQ

201.78

TABER

.15

NITER

11

DSWS

1308.260

USWS

1308.517

DSSNO .USSNO

2770.000 ·2855.000

TW LEFT BANK BETWEEN SECfION 3810 AND 3895

I
I
I
I
I
I
I
I
I
I
I

ASO
29.90

QCOMP

29.81

ERRAC

.30

TASO
231. 99

TCO
231. 59

TABER
.17

NITER

11

DSWS

1311.524

USWS

1311. 968

DSSNO

3810.000

USSNO

3895.000
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PROFILE FOR STREAM AST CHANL ANLYSIS (100YR

LOTTED POINTS (BY PRIORITY) E-ENERGY,W-WATER SURFACE,I-INVERT,C-CRITICAL W.S.,L-LEFT BANK,R-RIGHT BANK,M-LOWER END STA

LEVATION 1300. 1305. 1310. 1315. 1320. 1325. 1330. 1335. 1340. 1345.

SECNO CUMDIS

195.00 O. I EL

200. CI EL

400. e I WEI.

600. e I .ELR

800. C I .WELR

1000. e I .WELR

1200. C I ELR

1400. C I WE LR

1600. C I WE LR

1800. e I WE LR

2000. e I WE I. R

2310.00 2200. e I W EL R

2400. C I. WELR

2790.00 2600. e . I E

2800. C I E.

3000. e I E

3200. e I .E

3400. e I WE

3610.00 3600. e I WE

3800. e WE

4000. e I WE

4200. e I WE.,

4400. e I WEI.

4600. e I WEI.

4800. C I WEI.

5000. e I WEI.

5200. e I WE

5400. C I .WEL

5615.00 5600. e I WEI.
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Version 4.6.0; February 1991

III' .

,INOTE- ASTERISK (.) AT LEFT OF CROSS-SECfION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

I SECNO XLCH

I
195.000 .00

2310.000 2115.00

I' 2790.000 480.00

3610.000 820.00

- 5615.000 2005.00

I
I
I
I
I
I
I
I

ELTRD

.00

.00

.00

.00

.00

ELLC

.00

.00

.00

.00

.00

ELMIN

1299.60

1303.60

1305.00

1307.50

1318.00

o

162.01

287.68

287.68

364.10

394.00

CWSEL

1304.40

1306.23

1308.35

1310.48

1320.97

CRIWS

.00

.00

.00

.00

.00

EG

1304.44

1306.90

1308.54

1310.91

1321. 55

10'KS VCH AREA .01K

2.56 1.58 102.40 101.19

88.29 6.57 43.76 30.62

18.00 3.52 81. 77 67.81

46.59 5.31 68.61 53.34

60.28 6.11 64.52 50.75
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l
AST CHANL ANLYSIS (100YR

UMMARY PRINTOtrr TABLE 150

I
I'

SECNO

195.000

2310.000

2790.000

o CWSEL

162.01 1304.40

287.68 1306.23

287.68 1308.35

DIFWSP

.00

.00

.00

DIFWSX

.00

1. 83

2.12

DIFKWS TOPWID

.00 34.67

.00 25.28

.00 36.86

XLCH

.00

2115.00

480.00

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

3610.000

5615.000

364.10

394.00

1310.48

1320.97

.00

.00

2.13

10.49

.00

.00

34.11

31. 35

820.00

2005.00



SUMMARY OF ERRORS AND SPECIAL NOTES

I
I
I

'lSJAN96

ARNING SECNO-

11:33:06

2310.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

PAGE 7

',IfARNING SECNO-

I
t
,I
I
I
I
I
I
I'
I
I
I
I
I

2790.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
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AST CHANL ANLYSIS C199YR
Cross-section 195.999

1396

1395

E1394
1
e
u1393
a
t
i139Z
o
n

1391

1399 "

16B.99161.67155.33149.99142.67136.33
1299 t-rlr.,-,rrr--rrlrrr-rr-T-rTTI'T"""Irr-J-r-r"-'-Ir1'l'lrrr"-'-Ir"';""i'T'"T"":'-""""'rT""1I""T""T-'-'--r-T""'1

139.99

Distance



AST CHANL ANLYSIS (190YR
Cross-section 2310.900

1319

1389

E139B
I
e
u1397
a
t
i1396
o
n

1395

1394

16B.99161.67155.33149.90142.67136.33
1303"t"r""-rrr--rT",-""'-rn--rT-rr,.-r-rT'irrr-rr-rrrT'irr-r--rT,..,.-~r-r:.-r-T"""":"".,...,..-r-r-r--r-T"""""""""""

130.00

Distance



AST CHANL ANLVSIS (leeVR
Cross-section 2798.998

168.ge161.67155.33149.ee

Distance

142.67136.33
1395.99Tr""-"""'~"""TT'irr-r-rr,..,...m~'-'-"""r-r-T..,..,...,-,....r-r-r-r4-~T""T'"'1~-'-'-""""""',.....,...-r ..........................,.....,

139.99

13OO.8S

1300.58

13(0)5.58

e

Et397.5e
1

U13e7.ee
a
t
i13e6.59
a
n
13e6.e9

L.... _



AST CHANL ANLYSIS (199YR
Cross-section 3619.909

168.00161.67155~33149.99142.67136.33
1397.59j"rT""l1r-J1-r-r-r-rr-r-rITTT""rT"l-T-r-r-r...,--r-r-r-'-'-TT""1I'I-r-r-,.4-""""IIT..,...,....r,.-,.,..,...,..,....,...,...T""1"""T'""1

139.99

1319.59

1398.09

1311.99

Et319.99
1
e
U1399.59
a
t
i1399.99
a
n
1300.59

Distance



AST CHANL ANLYSIS (199YR
Cross-section 5615.999

1325

1324

168.00161.67155.33149.a9142.67136.33
1318;-'1Ir-r-r"""-T'T'irrr"T'T"IIn-r""T1T'T'iiTT"T'T"IIrr-r..,-4-"""'~-'-'-~~r-T""T-r-r-~

139.aa

1319

E1323
1
e
u1322
a
t
i1321
a
n

1329

Distance
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X

X

X
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X

XXXXX
x
X
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HEC-2 WATER SURFACE PROFILES

**•••••••••**********••••• *** •••*****

I
Version 4.6.0; February 1991

SOUfH PROPERTY LINE IS SET AS THE CONTROL LINE WITH A STATION OF 100

WATER SURFACE ELEVATIONS AT STA 100 AND STA 1800 CORRESPOND TO

HEADWATER DEPTH AT ADJACENT CULVERT

ARIZONA TRADITIONS JOB.NO 931007

ONSITE DRAINAGE CHANNEL SOUTH PROPERTY LINE

SOUTH CHANL ANLYS 100YR

1 121. 0

o

FO

100

100

WSEL

1310.30

Q

o

1311. 0

480

1312.4

88

o

480

88

HVINS

o

METRIC

1306.1

480

1309.0

o

STRT

100

78

100

78

o

IDIR

o

0.030

66

1306.1

66

1309.0

NINV

4

66

4

66

0.030

2

INO

1 219.0

o

0.030

100

1311. 0

580

1312.5

ICHECK

Tl

I .'2

'3

I
I
I
I

Jl

I'T

NC

I 1

",R

I .T

Xl

IR
I~~

1250

1315.9

I~ 1

1350

'(5 1

"'R 1317.9

I
I

4

66

77.0

4

1317 .2

68

66

1313.0

68

1313.2

100

78

100

80

670

1313.0

100

1313.2

670

88

100

88

670

1316.5

100

1317.5

100

100



I
I 13DEC95

I .1 2500

:R 1323.6

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

11:43:36

4

68

68

1320.3

100

80

1150

1320.3

1150

88

1150

1323.3 100

PAGE 2
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I
I

SECNO

Q

TIME

SLOPE

DEPTH

QLOB

VLOB

XLOBL

CWSEL

OCR

VCH

XLCH

CRIWS

QROB

VROB

XLOBR

WSELK

ALOB

XNL

ITRIAL

EG

ACH

XNCH

IDC

HV

AROB

XNR

ICONT

HL

VOL

WTN

CORAR

OLOSS

TWA

ELMIN

TOPWID

L-BANK ELEV

R-BANK ELEV

SSTA

ENDST

I
-PROF 1

I
I

·SECNO 100.000

100.000

219.0

.00

.000736

4.20

.0

.00

O.

1310.30

219.0

2.57

O.

.00

.0

.00

O.

1310.30

.0

.000

o

1310.40

85.2

.030

o

.10

.0

.000

o

.00

.0

.000

.00

.00

.0

1306.10

30.57

1311.00

1311.00

67.71

98.29

I
·SECNO 580.000

302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO • .19

I
I

580.000

121.0

.03

. 006399

1.69

.0

.00

480.

1310.69

121.0

4.50

480 .

.00

.0

.00

480.

.00

.0

.000

2

1311. 01

26.9

.030

o

.31

.0

.000

o

.60

.6

.000

.00

.00

.3

1309.00

21. 78

1312.50

1312.40

72.19

93.98

I
I

·SECNO 1250.000

1250.000

121.0

.07

.005586

1.73

.0

.00

670.

1314.73

121.0

4.22

670.

1314.38

.0

.00

670.

.00

.0

.000

17

1315.01

28.7

.030

15

.28

.0

.000

o

4.00

1.0

.000

.00

.00

.6

1313 .00

23.11

1315.90

1316.50

70.83

93.94

I, ·SECNO 1350.000

WATER ELaX5 CARDa 1317.200

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 4.13

I
I

1350.000

77.0

.10

. 000133

4.00

.0

.00

100.

1317.20

77.0

1.03

100 .

.00

.0

.00

100.

.00

.0

.000

o

1317.22

74.8

.030

o

.02

.0

.000

o

.06

1.2

.000

.00

.00

.7

1313.20

29.38

1317.90

1317.50

69.79

99.16

1323.60

1323.30

75.74

92.69

.00

1.3

1320.30

16.94

.51

2.3

.000

.00

.43

.0

.000

o

1321.90

14 .6

.030

14

.00

.0

.000

20

1321.47

.0

.00

1150.

SECNO 2500.000

685 20 TRIALS ATTEMPTED WSEL,CWSEL

3693 PROBABLE MINIMUM SPECIFIC ENERGY

'no CRITICAL DEPTH ASSUMED

2500.000 1.17 1321.47

77.0 .0 77.0

.16 .00 5.27

.014130 1150. 1150.

I
I

I

I



I
I
I

PROFILE FOR STREAM SOUTH CHANL ANLYS 100YR

LOTTED POINTS (BY PRIORITY) E-ENERGY,W-WATER SURFACE,I-INVERT,C-CRITICAL W.S.,L-LEFT BANK,R-RIGHT BANK,M-LOWER END STA

I LEVATION 1306.

SECNO CUMDIS

1308. 1310. 1312. 1314. 1316. 1318. 1320. 1322. 1324.

I 100.00 O. I .WE L

50. e I .WE L

100. e I .WE L

I 150. C I E L

200. e I WE RL

250. e I WE L

I
300. e I. WE L.

350. e . I W E L

400. e I WE RL

I
450. e I WE .RL

580.00 500. e I W E L

550. e I W E L

600. e I W E ML

I 650. e I. W E. ML

700. e I W.E LR

750. C 1 W E LR.

I
800. e 1 W E MLR

850. e 1 WE .LR

900. e 1 WE L R

950. e 1 WE L R

I 1000. e I. WE. L R

1050. e .1 WE L R

1100. e 1 .WE L R

I 1250.00 1150. 1 .C W E L. R

1200. e 1 WE MLR

1350.00 1250. e 1 WER L.

I
1300. e 1 WER L

1350. e 1. WE RL

1400. e WE.R L

1450. C 1 WE R L

I 1500. e 1 WE R L

1550. e 1 .WE RL

1600. e I WE R L

I
1650. e 1 WE R L.

1700. e 1. WE R L

1750. e .1 WE RL

1800. e 1 WE .R L

I 1850. e 1 WE R L

1900. e 1 WE. R L

1950. e 1 W E RL

I 2000.. e 1. W.E R L

2050. e W E R L.

2100. C I .W E R L

I
2150. C 1 WE RL

2200. C 1 W E .R L

2250. C I W E R L

2300. C I W E R L

I 2350. C 1. W E RL



I
2500.00 2400. .

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

. . . . . . .1 W E. R L . .
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I
.....................................

JII HEC-2 WATER SURFACE PROFILES

THIS RUN EXECUTED 13DEC95 11:43:36

Version 4.6.0; February 1991

iiOTE- ASTERISK (*, AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

I
SourH OIANL ANLYS 100YR

I :lM4ARY PRINTOlTI' TABLE 150

I SECNO XLCH ELTRD

100.000 .00 .00

I 580.000 480.00 .00

I
1250.000 670.00 .00

1350.000 100.00 .00

I 2500.000 1150.00 .00

I
I
I
I
I
I
I
I

ELLC

.00

.00

.00

.00

.00

ELMIN

1306.10

1309.00

1313.00

1313.20

1320.30

Q

219.00

121.00

121.00

77.00

77.00

CWSEL

1310.30

1310.69

1314.73

1317.20

1321. 47

CRIWS

.00

.00

1314.38

.00

1321. 47

EG

1310.40

1311. 01

1315.01

1317.22

1321.90

10*KS

7.36

63.99

55.86

1.33

141. 30

VCR AREA .01K

2.57 85.20 80.71

4.50 26.91 15.13

4.22 28.67 16.19

1. 03 74.75 66.83

5.27 14.61 6.48
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UMMARY PRINTOUT TABLE 150

SOUTH CHANL ANLYS 100YR

77.00 1321.47

.00 21. 78

.00

XLCH

100.00

480.00

670.00

1150.0016.94

29.38

.00 30.57

.00 23.11

.00

.00

DIFKWS TOPWID

.00

.39

2.47

4.04

4.27

DIFWSX

.00

.00

.00

.00

.00

DIFWSPCWSEL

1310.30

1314.73

1310.69

1317.20

o

71.00

219.00

121.00

121.00

SECNO

580.000

100.000

1250.000

1350.000

2500.000

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I SUMMARY OF ERRORS AND SPECIAL NOTES

I ARNING SECNO-

I
NOTE SECNO-

ARNING SECNO-

CAUTION SECNO-

I -AUTION SECNO-

AUTION SECNO-

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

580.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

1350.000 PROFILE- 1 WSEL BASED ON X5 CARD

1350.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

2500.000 PROFILE- 1 CRITICAL DEPTH ASSUMED

2500.000 PROFILE- 1 PROBABLE MINIMUM SPECIFIC ENERGY

2500.000 PROFILE- 1 20 TRIALS ATTEMPTED TO BALANCE WSEL



------~-~~~----~---

SOUTH CHANL ANLYS 199YR
Cross-section laa.aaa

1aa.ee94.33B8.67B3.aa77.3371.67
13a6t-n~l"--r-r1"""'-rrr'"lT"l~;=;=:j=r=r;:::r:;:=n=r;:::r::;=nr;.T'"TI':"-T"T"T~r-r-r,..,....,r-r--r-T'""I

66.aa

1312

1313

1397

E1311
1
e
u131a
a
t
il399
o
n

13GB

Distance



--------~---~------

SOUTH CHANL ANLYS 100YR
Cross-section S80.00a

10e.0091.3388.6783.aa77.3371.67
1309.00-r-rrrT'1'""TITTT'T""rp-rr-rr1~-rrrrr""-T"T""1-r-rT'T""rh--'-':'TlI-'-;-,-,...,r-r-r-r-r-r-r-T..,...-r-,

66.a0

1312.00

1312.50

1389.50

~311.S0

e
u1311.00
a
t
i1310.S0
o
n
1316.00

Distance



~-----~------------

SOUTH CHANL ANLVS 100VR

Cross-section 1250.000

1ee.0094.33B8.67B3.ea77.3371.67

1313.90-r-rr-r--rr'-'-r-rr"""'rrrrr.,.,-h-,rrr-rr,.-,-,na-rrTII~"'T'"'"1'""r-r-r....,..-r-T-T-~""""""'T""'"r"!""""T"""T"""'"

66.90

1316.00

1316.50

1313.50

~315.50

e
u1315.00
a
t
i1314.50
o
n
1314.09

Distance



-------------------1
SOUTH CHANL ANLVS 100VR
Cross-section 1350.000

100.0094.6789.3384.0078.6773.33
1313TrTTirrr.,.,,,-TII,..,...,...T"Tirrr.,.,,,.....rn"'TI.,...,-T""T""1...,..,.-,-.,...T"T""1~-.--.-~,....,.....,~...............-.-.--.

68.00

1319

1320

1314

~1318

e
u1317
a
t
i1316
a
n

1315

Distance



-------------------
SOUTH CHANL ANLYS 199YR
Cross-section 2590.099

1327

1326

E1325
1
e
u1324
a
t
i1323
o
n

1322

1321 ..

1a9.ee94.6789.3384.a978.6773.33
1329t-r~TT.._rTTirT"'TIT''T"IT''"I1'I"T.._r,.,..,rT"'T'''TI"T"T"''IIJ_"...,..,...,..,..,~..,...,...T_T_.....,...,._r_r_...........,...........,..

68.99

Distance
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I
I

Tl ARIZONA TRADITIONS JOB NO 931007

~ OFFSITE DRAINAGE CHANNEL WEST PROPERTY LINE

3 NEST CHANL ANLYS 100YR

I NEST PROPERTY LINE IS SET AS THE CONTROL LINE WITH A STATION OF 100

I
I Jl ICHECK INO NINV IDIR STRT METRIC HVINS 0 WSEL FO

0 2 0 0 -1 0 0 0 1333.0 0

I T 1 176.0

NC 0.030 0.030 0.030

I 1 100 4 76 94

",R 1333.9 76 1329.9 88 1332.0 94 1333.0 260

I
r 1 93.0

Xl 400 5 76 94 300 300 300

I -R 1333.7 76 1330.65 88 1332.2 94 1333.0 260 1334.0 380

I Xl 700

R 1335.4

I 1 900

R 1336.1

I T 1

Al 1400

I GR 1336.1

I

3

76

3

76

34.0

3

76

76

1331. 40

76

1332.13

76

1332.67

100

88

100

88

100

88

300

1335.2

200

1336.2

500

1336.8

300

100

200

100

500

100

300

200

500
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3

76

76

1333.5

100

88

400

1337.5

400

100

400
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

I 0 OLOB OCH OROB ALeB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I
-PROF 1

I
-SECNO 100.000

I 720 CRITICAL DEPTH ASSUMED

100.000 2.79 1332.69 1332.69 1333.00 1332.92 .23 .00 .00 1333.90

176.0 .0 105.0 71.0 .0 22.1 39.1 .0 .0 1332.00

I
.00 .00 4.76 1.82 .000 .030 .030 .000 1.329.90 79.64

• 005600 O. O. O. 0 8 0 .00 128.28 207.92

I SECNO 400.000

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.38

I 400.000 2.60 1333.25 .00 .00 1333.26 .01 .34 .00 1333.70

93.0 .0 25.5 67.5 .0 24.3 111.8 .7 1.2 1332.20

I
.11 .00 1.05 .60 .000 .030 .030 .000 1330.65 77.77

.000276 300. 300. 300. 5 0 0 .00 212.31 290.07

I SECNO 700.000

3301 HV CHANGED MORE THAN HVINS

I 685 20 TRIALS ATTEMPTED WSEL,CWSEL

.>693 PROBABLE MINIMUM SPECIFIC ENERGY

I
3720 CRITICAL DEPTH ASSUMED

700.000 2.23 1333.63 1333.63 .00 1334.20 .57 .25 .00 1335.40

93.0 .0 93.0 .0 .0 15.3 .0 1.2 2.0 1335.20

.13 .00 6.08 .00 .000 .030 .000 .000 1331.40 81.31

I .013945 300. 300. 300. 20 15 0 .00 13.72 95.04

II 'SECNO 900.000

KRATIO 2.16J302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

I 900.000 3.01 1335.14 .00 .00 1335.32 .18 1.12 .00 1336.10

93.0 .0 93.0 .0 .0 27.0 .0 1.3 2.0 1336.20

.14 .00 3.44 .00 .000 .030 .000 .000 1332.13 78.90

I .003000 200. 200. 200. 4 0 0 .00 17.97 96.87

I
I
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SECNO DEPTH C\'ISEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

I 0 OLOB OCR OROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLQB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORM TOPWID ENDST

I
'SECNO 1400.000

I
1400. 000 3.19 1335.86 .00 .00 1335.87 .02 .55 .00 1336.10

34.0 .0 34.0 .0 .0 32.6 .0 1.6 2.2 1336.80

.28 .00 1.04 .00 .000 .030 .000 .000 1332.67 76.84

.000254 500. 500. 500. 4 0 0 .00 20.42 97.27

I
.SECNO 1900.000

I 302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO .57

PAGE 4

1900.000 2.50 1336.00 .00

I 34.0 .0 34.0 .0

.35 .00 1.56 .00

• 000773 400 • 400. 400.

I
I
I
I
I
I
I
I
I
I
I

.00

.0

.000

2

1336.04

21.9

.030

o

.04

.0

.000

o

.16

1.9

. (lao

.00

.00

2.4

1333.50

17.49

1336.50

1337.50

78.00

95.50
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~ROFILE FOR STREAM WEST CHANL ANLYS 100YR

LOTTED POINTS (BY PRIORITY) E-ENERGY,W-WATER SURFACE,I-1NVERT,C-CRIT1CAL W.S.,L-LEFT BANK,R-RIGHT BANK,M-LOWER END STA

I LEVAT10N 1330. 1331. 1332. 1333. 1334. 1335. 1336. 1337. 1338. 1339.

SECNO CUMD1S

I 100.00 O. I .R W EM L

50. e1 .R W.EM L

100. e 1 R WE M L.

I 150. e 1 R .WE M L.

200. e 1 R E M L.

250. e I R E ML

I
400.00 300. e I R WE L

350. C I. R WE ML
400. e 1 R W E ML

I
450. e .1 W E ML

500. e I W E R ML.

550. e 1 W .E R M L

700.00 600. I W E R L

I 650. e 1 .W E R L

700. e 1. W E. ML

750. e W.E L

I
900.00 800. e 1 W E LR

850. e I W E L R

900. e I WE L R

950. e I WE L R

I 1000. e 1 WE L R

1050. e I WE L R

1100. e I E L R

I 1150. e I WE L R

1200. e I WE. L R

1250. e I E. L R

I
1400.00 1300. e I E L R.

1350. e 1. E L R

1400. e 1 E L .R

1450. e . I E L R

I 1500. e 1 WE L R

1550. e I WE L R

1600. e 1 .E L R

I
1650. e I .E L R

1900.00 1700. e I .E L R

I
I
I
I
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I
I

NOTE- ASTERISK (*1 AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

WEST CHANL ANLYS 100YR

UMMARY PRINTOUT TABLE 150

ELLC

.00

.00

.00

.00

.00

.00

ELMIN

1329.90

1330.65

1331.40

1332.13

1332.67

1333.50

Q CWSEL

176.00 1332.69

93.00 1333.25

93.00 1333.63

93.00 1335.14

34.00 1335.86

34.00 1336.00

CRIWS EG

1332.69 1332.92

.00 1333.26

1333.63 1334.20

.00 1335.32

.00 1335.87

.00 1336.04

10*KS

56.00

2.76

139.45

30.00

2.54

7.73

VCH AREA .01K

4.76 61.15 23.52

1.05 136.03 56.02

6.08 15.29 7.88

3.44 27.05 16.98

1. 04 32.57 21.34

1.56 21.85 12.23



I
I

13DEC95 14:05:05 PAGE 6

150

100.000 176.00 1332.69 .00 .00

400.000 93.00 1333.25 .00 .56

700.000 93.00 1333.63 .00 .38

900.000 93.00 1335.14 .00 1.51

1400.000 34.00 1335.86 .00 .72

1900.000 34.00 1336.00 .00 .14

I
I"

I
•

I
•

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

SECNO Q ewSEL DIFWSP DIFWSX DIFKWS

-.31

.00

.00

.00

.00

.00

TOPWID

128.28

212.31

13.72

17.97

20.42

17.49

XLCH

.00

300.00

300.00

200.00

500.00

400.00
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I SUMMARY OF ERRORS AND SPECIAL NOTES

I AtTrION SECNO- 100.000 PROFILE- 1 CRITICAL DEPTH ASSUMED

I
WARNING SECNO- 400.000 PROFILE- 1 CONVEYANCE CHANGE OtTrSIDE ACCEFTABLE RANGE

AtTrION SECNO- 700.000 PROFILE- 1 CRITICAL DEPTH ASSUMED

CAtTrION SECNO- 700.000 PROFILE- 1 PROBABLE MINIMUM SPECIFIC ENERGY

I AtTrION SECNO- 700.000 PROFILE- 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

WARNING SECNO-

I ARNING SECNO-

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

900.000 PROFILE- 1 CONVEYANCE CHANGE OtTrSIDE ACCEFTABLE RANGE

1900.000 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE



-------------------
WEST CHANL ANLYS 199YR
Cross-section 1a9.999

1336

1335

E1334
1
e
u1333
a
t
i1332
a
n

1331

133a

269.00229.33198.&7168.99137.33196.67
1329-r-r.,..,-T'"T'"1Il"1..,....,....,...,..rrr-r1..,...,....,-,-'T"T".,..,-T"T"ii'"I"T-r-r-r-r--r-T""~I""'"T"""I~~.......-r-......-,...,....,...........~..,.....,

76.99

Distance



-------------------
WEST CHANL ANLVS 190VR
Cross-section 488.888

388.88329.33278.61228.88177.33126.67

1338.sa+-r-rnl'""Tl.,..,.-,-,-"'II"rT""1.,..,.-,-,-"T"""I,..,.....,r-r-T.,.-r-r-r-~r-T"""T-r-r-'"T'"'"'1-T"""'l'-...............,...,.....,..:.......:,....,...~....,...,.....,....,..............-.

76.98

1333.50

1334.00

1331.88

Et333.e8
1
e
ul332.S8
a
t
il332.88
o
n
1331.58

Distance



-------------------
WEST CHANL ANLYS 189YR
Cross-section 788.888

laa .0096.aa92.8a88.8884.8888.88
133lTr.,.-TJ"T...,.,.IT,.,..T"Tlrrr-rTTI,..,..,rrr.,.,..,...,.-.,..,,..,..,.,....,.,...~-,-,.~-r-r-r-r-1..........-.-.-~

76.88

1337

1338

1332

El336
1
e
Ul335
a
t
il334
o
n

1333

Distance



.------~-------------------~-----------_._._--_._----_._-- - --- - -- -----------------------------
WEST CHANL ANLYS 100YR
Cross-section 909.000

199.0096.9092.0e88.0084.0080.00
1332t-rlllr'"'fl""TJr-n""'TT",.,...,r-n-"'T"T""..-r-n-1-r'TT"IIIn-T"""TIi~""""'T-,-,I""'"'r'T""""''''''''''''T"'T""'r""'I

76.00

1338

1339

1333

El337
1
e
Ul336
a
t
i1335
a
n

1334

Distance



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

WEST CHANL ANLYS 1aaYR
Cross-section 14aa.aaa

1339

1338

E1337
1
e
U1336
a
t
il335
o
n

1334

1333

1(:)(:).0096.(:)(:)92.a988.a0Bi.aa8a.aa
1332·t-r.,....rrrlT..,..,..TI""1rr-r"T'TT'TiiT"T....T"T",.,...,r-rT......~I""T"T......"T""T"""~-r-r:.,..,.....r-r"'lr-T"""T..,..................,...,

76.aa

Distance



-------------------
WEST CHANL ANLYS laaYR
Cross-section 19aa.aaa

lea.aa96.aa92.eaB8.aaB4.aaaa.aa
1333t-rrr-r-,-r.,..,.-rrr-rrrrr-rT"'TTT"Tirrr.,..,...T"Tir-rT.,..,...,....,,,..,...,..,..~-r-r.,..:,.r-T""'"I-r-r..,......,..-T""T"""T...,...,

76.aa

1339

134a

1334

El33B
1
e
Ul337
a
t
il336
a
n

1335

Distance
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I Loop Road Design
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JOB NAME: ARIZONA TRADITIONS

INLET SIZING· SUMP LOCATION

Inlet openings are determined using the methods outlined in the Federal Highway Departments HEC-12 Circular, March 1984.
The following equations are used to determine the interception capacity of depressed curb-opening inlets.

Curb Opening Egyation

Oi = Cw(L + 1.8W)d A 1.5

Where:
Oi = interception capacity of depressed curb-opening inlet (cfs)
Cw = 2.3 .
L = length of curb opening (ft)
W = lateral width of depression (ftl
d = depth at curb measured from the normal cross slope (ft)

JOB NO. 931007

A reduction factor is applied to the theoretical capacity according to Table 3.2 of the Drainage Design Manual for Maricopa County.

Catch Basin
Opening 010 0100 Reduction 010 0100 Design Design

Point Length Standard Detail d10 d100 Theoretical Theoretical Factor Actual Actual 010 0100
(ft) (ft) (ft) (cfs) (efs) (x .8) (cfs) (cfs) (cfs) (cfs)

2R1-N 8.0 MAG 532 0.38 0.50 5.8 8.7 0.8 4.6 7.0 4.5 7.0
2R1-S 8.0 MAG 532 0.38 0.50 5.8 8.7 0.8 4.6 7.0 4.5 7.0
2R3·E 20.0 C.O.P. P-1569, M-1, L=17' 0.44 0.60 15.2 24.3 0.8 12.2 19.4 12.1 19.0
2R3-W 20.0 C.O.P. P-1569, M-1, L=17' 0.44 0.60 15.2 24.3 0.8 12.2 19.4 12.1 19.0
4R3-N 3.5 MAG 530 0.34 0.45 2.8 4.3 0.8 2.3 3.4 2.3 3.4
4R3-S 3.5 MAG 530 0.34 0.45 2.8 4.3 0.8 2.3 3.4 2.3 3.4



I
FLOW-BY CATCH BASIN/SCUPPER CALCULATIONSI

JOB NAME: ARIZONA TRADITIONS JOB NO. 931007

I Flow-by catch basin/scupper selections are determined using the methods outlined in the Federal Highway Departments HEC-12 Circular. Marc
The following equations are used to determine the interception capacity of depressed curb opening inlets and grated inlets on grade.

Se Calculations

Efficiency Calculations

Curb Opening Length Equation

LT = KQ A0.42S AO.3(1/nSe)AO.6

Sx = cross slope of pavement
Sw = cross slope of gutter measured
from cross slope of pavement
a = gutter depression (in)
W = width of depressed gutter
Eo = ratio of frontal flow to total gutter flow
T = spread width (ft)
d =' depth of flow at gutter (ft)

Se = Sx + Sw'Eo

Sw = a/12W + Sx
Eo = determined from Chart 4

using WIT and Sw/Sx
T = d/Sx

E = efficiency of curb opening inlet shorter than required length

where:

E = 1 - (1 - LIlT)A1.8

Where:
LT = curb opening length 1ft)
K = 0.6
Q = gutter flow (efs)
S = longitudinal slope
n = Manning's roughness coefficient
Se = composite cross slope

I
I

I

I

I
Reduction factors are applied to the theoretical capacities according to Table 3.2 of the Drainage Design Manual for Maricopa County.

I
I
I
I
I
I
I
I

INPUT DATA

n = 0.0151 a I 2.001 lin)

Sx = 0.021 (ft/ft) Sw/Sx =1 6.561

W= 1.50 I(ft)

Clogging Catch Basin
Factor Curb Opening

Point Q10 d10 S WIT Eo LT LT X 1.25 Length Standard Detal' Qln Qby
(cfs) (ft) (ft/ft) (ft) (ft) (ft) (cfs) (cfs)

2R2-N 5.30 0.32 0.0050 0.094 0.38 16.2 20.3 23.0 C.O.P. P-1569, M-2, L=10 5.3 0.0
2R2-S 5.30 0.32 0.0050 0.094 0.38 16.2 20.3 23.0 C.O.P. P-1569, M-2, L= 10 5.3 0.0
4Rl-W 7.20 0.35 0.0060 0.086 0.34 20.4 25.5 23.0 C.O.P. P-1569, M-2, L= 10 7.1 0.1
R41-E 7.20 0.35 0.0060 0.086 0.34 20.4 25.5 23.0 C.O.P. P-1569, M-2, L= 10 7.1 0.1

Clogging Catch BasiA
Factor Curb Opening

Point 0100 d100 S WIT Eo LT LT X 1.25 Length Standard Detail Qln Qby
(cfs) (ft) (ft/ft) (ftl (ft) (ft) (cfs) (cfs)

2R2-N 8.40 0.38 0.0050 0.079 0.32 21.1 26.3 23.0 C.O.P. P-1569, M-2. L= 10 8.2 0.2
2R2-S 8.40 0.38 0.0050 0.079 0.32 21.1 26.3 23.0 C.O.P. P-1569, M-2, L= 10 8.2 0.2
4Rl-W 11.30 0.41 0.0060 0.073 0.30 25.8 32.3 23.0 C.O.P. P-1569, M-2, L= 10 10.1 1.2
R41-E 11.30 0.41 0.0060 0.073 0.30 25.8 32.3 23.0 C.O.P. P-1569, M-2, L= 10 10.1 1.2

I
I
I



Catch Basins
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3-16 September 1, 1992

Table 3.2
ReductIon Factors to Apply to Catch BasIns

(1) See Section 3.3.4.3, Combination Catch BaSins.
(2) Slotted drains are most effective for shallow sheet now conditions. With greater depths and Bows, a

different type of inlet should be used.

(3.3)

( )

0.6
L = 0.6Q 0.42 5 0.3 _I_

T lISx

CondlUoh Inlet Type Reduction Factor

Sump Curb Opening 0.80
Sump Grated 0.50
Sump Combination 0.65
Continuous Grade Curb Opening 0.80
Continuous Grade Longitudinal Bar Grate 0.75

Longitudinal Bar Grate with recessed
transverse bars 0.60

Continuous Grade Combination( I} Apply factors separately to grate and
curb opening

ShaDow Sheet FJowI~) Slotted Drains 0.80

3.3.4.1 Curb Opening Catch Basins

On-Grade: The length of curb opening catch basin required for total interception
of gutter flow on a pavement section with a straight cross slope is expressed as:

The allowable capacity of a catch basin should be determined by applying the
applicable factor from Table 3.2 to the theoretical cap~citycalculated in accordance
with the appropriate design charts.

The percentage of theoretical capacity allowed may be even lower when the catch
basin is likely to intercept large amounts of sediment or debris. For instance, the
first catch basin to a pipe network draining a high debris-yielding area may actually
accept only 20 percent of the theoretical capacity allowed becal;LSe of clogging.
Sediment traps should not be designed into the catch basin. Asediment trap formed
by lowering the floor of the catch basin below the elevation of the outlet pipe is
unnecessary and undesirable since there is too much turbulence for effective
trapping at design flow rates, and cleaning is costly. Catch basins should be self­
scouring, even under low-flow conditions.

3.3.4 Design Procedures
Figures3.9 to 3.19 (pages 3-24 to 3-34) are capacitycurves for standard catch basins.
When designing a nonstandard catch basin, use the equations and procdures out­
lined herein. The approval of the governing municipality should be obtained before
designing a nonstandard catch basin. The procedures and equations in this section
are adapted from the Federal Highway Administration Hydraulic Engineering
Circular No. 12 (HEC-12), Drainage of Highway Pavements (FHWA, 1984). Refer to
Section 3.1 for definitions of coefficients used in the following equations.
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STORM DRAIN HYDRAULIC GRADE LINE CHART Project: ARIZONA TRADITIONS

PIPE COLLAR
OUTLET PIPE PIPE FRCTN FRCTN FLOW INLET OUTLET BEND BEND SUM OF TOTAL INLET RIM

WS DIAM Q MNG'S LNGTH SLOPE LOSS VEL. V'2/2g LOSS LOSS ANGLE LOSS HD LOSS HD LOSS WS ELEVm J.1u1l. linl Wi!. :n:. J.1u1l. 11.tLf1l J.1u1l. i1RIl J.f.u1I. J.1u1l. J.1u1l. 1dlu.Il J.1u1l. J.1u1l. J.1u1l. J.1u1l. J.1u1l.

Storm Drain Une 1 Calculation. (10 Vear Event)

CB 2Rl-N CB 2Rl-S 1318.31 18 4.50 0.013 70 0.0018 0.13 2.55 0.10 0.03 0.04 0 0 0.06 0.19 1318.50 1322.00
CB 2Rl-S OUTLET 1318.00 18 8.90 0.013 10 0.0072 0.07 5.03 0.39 0.10 0.14 0 0 0.24 0.31 1318.31 1322.00

Storm Drain Line 2 Calculation. (100 Year Eventl

CB 2R2-S CB 2R2-N 1314.58 18 8.40 0.013 70 0.0064 0.45 4.75 0.35 0.09 0.12 0 0 0.21 0.66 1315.24 1316.20CB 2R2-N OUTLET 1313.50 18 16.70 0.013 10 0.0253 0.25 9.45 1.39 0.35 0.48 0 0 0.83 1.08 1314.58 1316.20

Storm Drain Line 3 Calculation. (10 Vear Event)

CB 2R3-E CB 2R3-W 1310.67 24 12.10 0.013 70 0.0029 0.20 3.85 0.23 0.06 0.08 0 0 0.14 0.34 1311.00 1312.50CB 2R3-W OUTLET 1310.00 24 24.20 0.013 10 0.0114 0.11 7.70 0.92 0.23 0.32 0 0 0.55 0.67 1310.67 1312.50

Storm Drain Line 4 Calculation. (100 Year Event)

CB 4Rl-W CB 4Rl-E 1309.56 18 11.30 0.013 72 0.0116 0.83 6.39 0.63 0.16 0.22 0 0 0.38 1.21 1310.78 1310.50CB 4Rl-E OUTLET 1307.30 18 22.60 0.013 16 0.0463 0.74 12.78 2.54 0.63 0.89 0 0 1.52 2.26 1309.56 1310.50

Storm Drain Line 5 Calculation. (10 Year Event)

CB 4R3-N CB 4R3-S 1307.42 15 2.30 0.013 70 0.0013 0.09 1.87 0.05 0.01 0.02 0 0 0.03 0.12 1307.55 1314.70CB 4R3-S OUTLET 1307.25 15 4.50 0.013 10 0.0049 0.05 3.67 0.21 0.05 0.07 0 0 0.13 0.17 1307.42 1314.70

-NOTE: Starting WS at OUTLET is the crown height of the pipe.
Inlet loss = 0.25 v· 2\2g Outlet loss = 0.35 v· 2/2g Pipe Collar Bend loss = K v' 2/2g
Sum of head loss = inlet + outlet + bend losses 90 degrees> K .. 0.70 60 degrees> K = 0.55 30 degrees > K = 0.28
Total head loss .. sum + friction loss 80 degrees > K = 0.66 50 degrees> K = 0.47 20 degrees> K = 0.16

70 degrees > K .. 0.61 40 degrees> K ... 0.38 15 degrees> K .. 0.10
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