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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.4N.,R.2W,, G. & S.
R. B. & M., Maricopa County, Arizona.

The proposed development is located within the City of Surprise, Arizoﬁa._ 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 drainage 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.ILR.M. for the City of Surprise, Map Numbers

- 04013C1140-F and 04013C1145-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

Decernber 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 "A" 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
drainqge 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.




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 southeast. 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 retention basin will be constructed
at the southwest corner of this area, adjacent to west property line. Offsite runoff generated
by Area "B" will be interceptedﬁby a drainage channel alémg 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 report. 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 cbncépt for onsite drainage is to collect and convey parcel runoff within streets,
storni 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

arcas.

The 100-year, 2-hour rainfall will Be used to determine the retention requirement for the

site. The 100-year, 6-hour rainfall will be used for all other drainage purposes. Weirs will
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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 100-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, labelled 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 1B1 will overflow to the stroet and continue to Basin 1B2. Runoff exceeding the
capacity of Basin 1B2 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 i:he 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, 2 hour required retention volume for
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 100-year, 2 hour

required retention volume for AREA 3. Runoff generated by this area will be conveyed by
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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 prbpc;‘ty line and a
basin located within Holes 16, 17, and 18. The portion of AREA 4 west of (iitrus 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 furthest downstream 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.




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 _deéign of streets within the development éhall be based on flows calculated using the
Rationél Method. Runoff coefficients shall be obtained from Table 32 in the Maricopa
Couxity 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.
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HYDROLOGY

FESITE:
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.

DRAINAGE AREA NAME (%f?)
111A 1 19

111B 17

111C 87

111D 64

111E 93
11F - . - 176

104A 120

104B 189

- C3-OF1 394

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-1 Computer
Program. The Clark Unit Hydrograph is used for runoff routing, the Green and Ampt
Inﬁltraﬁpn Equation is used to estimate rainfall losses, and Kinematic Wave Routing is used
for chamnel routing. The enclosed Master Drainage Map outlines the boundaries of the

drainage system and the sub-basins within the system.

The Maricopa County Unit Hydrograph Procedure-1 (MCUHP1) Program is used to pr;epare
the input file for the HEC-1 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
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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.

INPUT TO MCUHP1
DRAINAGE AREA INPUT

¢ Drainage Basin Area = 0.83 square miles

¢ 100-year, 6-hour point rainfall = 3.29 inches (from Figure 2.7.)

INDIVIDUAL SUB-BASIN INPUT

* Basin Area

¢ Flow Path Length

¢ Slope | “ |

* k, = watershéd reéiétance coefficient  (Table 5.1- Type A)

v IA = surface retention loss (Table 4.1)

¢ DTHETA = volumetric soil moisture deficit ~ (Table 4.2 - Normal Condition)
¢ PSIF = wetting front capillary suction (Table 4.2)

¢ XKSAT = hydraulic conductivity (Table 4.2)

¢ RTIMP = % effective impervious area (Table 4.2a)

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. |

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-1 n&odel,
the hydrograph at Point C3-OF1 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-1 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.
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PEAK FLOW SUMMARY TABLE FOR ARIZONA TRADITIONS

83

1A1 102 4R1 2
1Bl 0 CP12 226 CP27 221
1A2 73 2A9 42 4R3 16 .
CP1 73 2R3 13 4A9 30
1B2 0 CP13 54 CP28 262
2A1 30 2G5 35 CP29 262
2B1 12 CP14 87 4A4 70
2A2 69 2A10 34 4B1 20
2A3 52 CP15 118 4AS 32
CP2 118 CP16 341 CP30 34
2R1 6 2B5 41 4B2 15
2A4 52 CP17 41 4A6 67
CP3 176 3A1 41 CP31 67
2G1 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 4B5S 62
2AS 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
CP10 104 4G1 20 CP38 162
2A8 46 4R2 9 CP39 162
CP11 150 CP26 219
13




STRUCTURE/DISCHARGE SUMMARY

FOR
ARIZONA TRADITIONS

1B1 1327.9 1330.7 | 28 0 | N/A
1B2 | 13265 | 13288 | 23 0 | N/A
2B1 1323.0 13267 | 3.7 12 5' WEIR AT 1326.0
2B2 1312.0 1317.6 5.6 0 N/A
2B3 1316.0 13i8.1 | 21 | 0 | | N/A
2B4 1312.0 1316.6 4.0 0 | N/A

‘ TRIANGULAR WEIR
2B5 13060 1311.3 53 41 AT 1311.0
3B1 1316.0 1319.1 3.1 0 N/A
4B1 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 13076 | 3.8 8 3' WEIR AT 1306.8
4B4 1301.5 1305.5 4.0 48 10' WEIR AT 1304.5
4B5 1300.0 13060 | 6.0 63 55' WEIR AT 1305.5

14




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)
¢ = 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 tablg 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-ROAD PEAK FLOWS

15




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 CUL VERTS:

Culvert crossings required within the project are indicated on the enclosed Master Drainage
Map. All culverts are sized to convey the peak 100-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 respective points of concentration.

LOCATION Q,00 (cfS) CULVERT SIZE
CP2 118 ‘ (3) 30 inch pipes
CpP8 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 7 (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 allow 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 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 on 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 usfng the 100-year, 6-hour peak flows
and are analyzed using the U.S. Army Corps of 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 discharge 30, 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




CHANNEL DESIGN SUMMARY TABLE

CHANNEL BOTTOM
MANNING'S| SLOPE | WIDTH| SIDE WIDTH | Qcapacrry | Qpesion
LOCATION SHAPE | LINING "N" (fr/ft) (ft) SLOPES (ft) (cfs) (cfs)
CP2 to CP3 vee grass 0.025 0.0020 30 3tol 0 267 118
v 2AS to CP8 vee grass 0.025 0.0035 24 3to 1 0 259 68
+CP8 to CP10 vee grass 0.025 0.0035 24 3tol -0 259 104
Z?’Al to CP19 vee grass 0.025 0.0020 24 3to1 0 195 73
4B4 to 4B5  |trapezoid grass 0.025 0.0022 35 3tol 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 3to 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
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CHANNEL DESIGN SUMMARY TABLE (con't.)

CHANNEL BOTTOM
1 = MANNING'S| SLOPE | WIDTH| SIDE WIDTH | Qcapacrry | Qoesion
LOCATION SHAPE | LINING "N" (fuft) (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 3to 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 3to 1 0 8s5* 176
Sta. 400 to 700 vee loose rock 0.030 0.0025 24 3to1 0 85* 93
Sta. 700 to 900 vee |loose rock 0.030 0.0037 24 3to1 0 221 93
Sta. 900 to 1400 vee looserock | - 0.030 0.0011 24 3to 1 0 120 93
Sta. 1400 to 1900 vee |loose rock 0.030 0.0017 - 24 3tol 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 4R1 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 measqred in feet from

the gutter.

DEPTHS ON THE LOOP ROAD

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:
V, = 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 100-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 "Cc"
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 1B1 and 1B2, respectively.

21




AREA 2: |
The retention requirement of AREA 2 is provided in Basins 2B1 through 2BS. Basin 2B1 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 of a:
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 3Bl is located

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

The retention requirement of AREA 4 is provided in basins 4B1 through 4BS. Basins 4B1
through 4B4 are located within areas 4Ad through 4A7, réspectivefy. Basin 4BS 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 ori tﬁe 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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30.46

1Al SF 0.69 4.87
1A2 SF 22.33 0.69 3.57
TOTAL 52.79 8.44)
SF = SINGLE FAMILY

RETENTION PROVIDED FOR DRAINAGE AREA 1+

2.10

3.00

6.30

1B1 1.77 2.43
1B2 1.72 2.28 2.00 3.00 6.00
' ~ |Total V, Areal 12.30
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RETENTION REQUIRED FOR DRAINAGE AREA 2

LUt (@€)  f e (ac-ft)- ...
2A1 SF 10.00 0.69 1.60
2A2 | SF 22.52 0.69 3.60
2A3 SF 13.74 0.69 2.20| -
204 SF 16.07 0.69 2.57
2A5 SF 10.93 0.69 - 1.75
2A6 SF 8.04 069 1.29
2A7 SF 10.19 0.69] 1.63}
2A8 SF 14.39 069 2.30
2A9 SF 11.96 0.69 1.91
2A10 SF 6.72 0.69 1.07
2G1 GC 24.40 0.31 1.75
2G2 GC 3.55 0.31 0.25
2G3 GC 4.71 0.31 0.34
2G4 - G6c | 3771 0.31 2.71
2G5 GC 8.41 0.31 0.60
2R1 1 ROAD 240 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

E
2B1 ' 1326.0 ~ 1.02
2B2 1318.0 17.15
2B3 : ©1320.0 1.92
2B4 1316.0 1.64
2BS 1311.0 15.75]
Total V, Area 2 , 37.48
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RETENTION REQUIRED FOR DRAINAGE AREA 3

| 3Al SF 9.90 0.69 1.49
3A2 SF 8.22 0.69 1.24
3A3 SF 8.37 0.69 1.34] -
3A4 SF 14.30 0.69] 2.15
3Gl GC 19.84 031 1.42

TOTAL 60.63 ' 7.64

SF = SINGLE FAMILY CG = GOLF COURSE
RETENTION PROVIDED FOR DRAINAGE AREA 3

3B1 1320.0 ' 15.58
TotalV, Area 4 15.58

RETENTION REQUIRED FOR DRAINAGE AREA 4

4A1 SF 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
4G1 GC 7.76 0.31 0.56
4G2 GC 25.89 0.31 1.86
4R1 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

4B1 1314.0 222
4B2 1309.8 1.68
4B3 1306.8 2.76
4B4 1304.5 3.03
4BS ' 1305.5 22.39

Total V, 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-1 routing. Should the grades in AREA 4 permit, Basins 4B1 through
4B4 could bleéd to the East Drainage Channel.. Should this be the case, an 8 inch line
would be sufficient to drain Basin 4B4. Bleed lines for basins 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
A’ A Basin Rate Head | Pipe Size | Capacity
Basin (ac-ft) (f) (hrs) (cfs) (ft) (in) (cfs)
2B1 1.02| 444311 36 03] 30 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
3B1 7.647 332,798 24 3.9 25 <12 5.5
4B1 222 96,703 36 0.7 3.0 3.0
4B2 3.90{ 169,884 36 1.3 3.0 3.0
4B3 6.66] 290,110 36 22 3.0 3.0
4B4 9.69| 422,096 36 33 3.0 12 6.0
4B5 65.611 2,857,972 24 33.2 5.5 30 48.0
27



TIMING AND RESPONSIBILITY

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 1:
Prior to the development of AREA 1, the West Drainage Channel shall be cdnstructed to

prevent offsite flows from entering the development.

AREA 2: |

The drainage channel adjacent to the loop road to which Areas 2A5, 2A6, and 2A7 drain
shall be constructed prior to the development of these areas. The culvert crossings in the
loop road at CP2 and CP10 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 3A1 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 4A1, 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

STORAGE CALCULATIONS FOR BASIN 1B1:

JOB NO: 931007

i
|
|
I AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME
l (ft) (ac) (ac) (ft) (ac-ft) - (ac-ft)
| I 1327.9 177
1.88 1.0 1.88 :
1328.9 1.99 ’ 1.88
l 2.10 1.0 2.10
1329.9 2.21 3.98
' 2.32 1.0 2.32
1330.9 2.43 6.30
i
i
|
l STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 1B1:
l  No discharge for 100-year, 6-hour storm.
STAGE DISCHARGE STORAGE
I (cfs) (ac-ft)
1327.9 0.0 0.00
I 1328.9 0.0 1.88
1329.9 0.0 3.98
I 1330.9 0.0 6.30
1
i
i




JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 1B2:

AVERAGE TOTAL
i ELEVATION AREA AREA DEPTH VOLUME  VOLUME
| (ft) (ac) (ac) (fY) (ac-ft) (ac-ft)
1326.5 1.58
1.72 1.0 1.72 ‘
1327.5 186 . 1.72
2.00 1.0 200
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




JOB NAME: ARIZONA TRADITIONS . JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 2B1:

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
. - . 038 1.0 : 0.38
1327.0 0.39 1.40

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




JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 2B2:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME  VOLUME
(ft) (ac) (ac) (fv) (ac-ft) (ac-ft)
1312.0 0.33
0.45 1.0 0.45
1313.0 0.56 0.45 §
118 1.0 118 ?
1314.0 1.80 1.63
2.33 1.0 2.33
1315.0 2.86 | 3.96
339 1.0 339
1316.0 3.92 7.35
4.41 10 4.41 -
1317.0 4.90 11.76
5.39 1.0 5.39
1318.0 588 17.15

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 2B2:

« 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 | 0.45
1314.0 0.0 1.63
1315.0 0.0 . 396
1316.0 0.0 7.35
1317.0 0.0 11.76
1318.0 0.0 17.15
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JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 2B3:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME  VOLUME
(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 1.0 039
1318.0 0.48 0.60
| 0.57 10 0.57
1319.0 0.66 , 1.17
0.75 1.0 0.75

1320.0 084 - ’ o 1.92

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 2B3:

» 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 10.60
1319.0 ' 0.0 1.17

1320.0 0.0 1.92




JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 2B4:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME
(ft) (ac) (ac) (f9 (ac-ft) (ac-ft)
1312.0 0.18
0.25 1.0 025 _
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 - 064 ) ' 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 v . 0.0 0.61
1315.0 0.0 1.08
1316.0 0.0 1.69




JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 2B5:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME
(ft) (ac) (ac) (f (ac-ft) (ac-ft)-
1306.0 1.02 _
1.42 1.0 1.42
1307.0 1.82 | . 142
‘ - 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
1310.0 430 . . . . 10.52
5.23 1.0 5.23
1311.0 6.16 1575
| 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




JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 3B1:

| AVERAGE | TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME
(ft) (ac) (ac) (ft) (ac-ft) . (ac-ft)
1316.0 1.94
, 2.42 1.0 2.42 _
1317.0 2.90 - 2.42
3.38 1.0 338
1318.0 3.86 5.80
\ 438 1.0 438
1319.0 4.89 10.18
5.41 1.0 5.41
1320.0 592 - - o 15.58

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 3B1:

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




JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 4B1:

' _ 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 0.77 142
0.80 1.0 0.80

1314.0 0.83 2.22
0.86 1.0 0.86

1315.0 0.89 o ) ' 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 0.0 142
1314.0 0.0 2.22
1315.0 38.4 3.08




JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 4B2:

| AVERAGE TOTAL
ELEVATION  AREA AREA DEPTH VOLUME  VOLUME
(ft) (ac) (ac) (f) (ac-ft) _(ac-ft)
1306.8 0.47
0.50 1.0 0.50 _
1307.8 0.53 k 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 3

1310.8 om0 ) . 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




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
1305.8 098 ' 1.72
1.04 1.0 1.04
1306.8 1.10 : 2.76
' - . 116 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
13048 0.0 0.80
1305.8 0.0 1.72
1306.8 0.0 2.76
1307.8 9.6 . 3.92




JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 4B4:

AVERAGE 4 TOTAL
ELEVATION AREA AREA DEPTH VOLUME  VOLUME
(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)
1301.5 0.80 |
0.87 1.0 087
1302.5 0.94 | 0.87
1.01 1.0 1.01
1303.5 1.08 1.88
| 1.15 1.0 1.15
1304.5 122 , N 3,03
1.29 1.0 1.29
1305.5 1.36 432

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 T 0.00
1302.5 0.0 0.87
1303.5 0.0 1.88
1304.5 0.0 3.03
1305.5 32.0 432




JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 4B5:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME  VOLUME
(f0) (ac) (ac) (ft) (ac-fY) (ac-ft)
1300.0 1.58 ,_
1.78 1.0 1.78
1301.0 1.98 o 178
2.46 1.0 2.46
1302.0 2.94 | 424
3.63 1.0 3.63
1303.0 432 787
5.01 1.0 5.01
1304.0 5.70 12.88
613 1.0 613
1305.0 6.56 19.01
6.77 1.0 6.77
13055 6.99 22.39
721 1.0 7.21
1306.0 7.42 26.00

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 o 26.00
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|
l Table 4.1 ?
Surface Retention Loss for Various Land Surfaces In Maricopa County |
’ .| Surface Retention
' Land-use and/or Surface Cover Loss IA, Inches
(1) (2)
Natural ‘
I ~ Desert and rangeland, flat slope 0.356
Hillslopes, Sonoran Desert : 0.15
Mountain, with vegetated surface - 0.25
' Developed (Residential and Commercial) o
Lawn and turf .. 0.20
' Desert landscape ' -~ 0.10.
l Pavement 0.05
Agricultural '
I Tilled fields and irrigated pasture "~ 0.50
Table 4.2 . ‘
' Green and Ampt Loss Rate Parameter Values for Bare Ground
Soll Texture XKSAT | PSIF | DTHETA'
‘ Classification |inches/hour| Inches Dry | Normal |Saturated
l (1) (2) 3 (8) (5) (6)
, loamy sand & sand 1.2 2.4 0.35 030. | 0
l sandy loam 0.40 43 | 035 | o025 0
| loam 025 | 35 035 | 0.25 0
silty loam 0.15 6.6 0.40 0.25 . 0
' silt 010 7.5 035. |0.15 0
sandy clay loam 0.06 8.6 0.25 0.15 . 0
l clay loam 0.04 8.2 025 | 0.5 0
silty clay loam 0.04 10.8 0.30 0.15 0
. sandy clay 0.02 9.4 0.20 0.10 0
l ' silty clay 0.02 11.5 0.20 | 0.10 0
: clay - 0.01 12.4 0.15 0.05 0
l ! Selection of DTHETA:
' Dry = Nonirrigated lands, such as desert and rangeland; i
Normal = lIrrigated lawn, turf, and permanent pasture,
l Saturated = Irrigated agricultural land.
. Tables extracted from Drainage Design Manual for Maricopa County, Volume 1: Hydrology,
I June 1992, revised 1995.




Unit Hydrograph Procedures

Table 5.1
Equation for Estimating Kp In the Tc Equatlon

Kb=miogA+b
Where A Is drainage area, In acres
Equation
Typlcal Parameters
Type Description Applications .m b -
A | Minimal roughness: Relatively smooth | Commercial/ -0.00625{ 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 elements that protrude Desertrangelands | |
from the surface/but the overall Undeveloped |
character of the surface-is relatively urban lands
uniform. Surface runoff is |
predominately 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 Marzcopa County, Volume 1: Hydrology,
June 1992, revised 1995.
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INPUT PARAMETERS FOR MCUHPI1

FLOW
BASIN | BASIN | PATH v SOIL

BASIN | AREA | AREA |LENGTH SLOPE | TEXTURE
ID. | (acres) |(sq.mi)| (mi) | Kb |(f/mi)| CLASS | IA |DTHETA| PSIF |XKSAT|RTIMP
3Al 9.90 0.016 0.191 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 8.20f 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 0.25 390! 0.325 30
3G1 19.84 0.031 0.31} 0.032 6.4 | Loam/Sandy Loam 0.05 0.25 3.90] 0.325 5
4A1 23.00 0.036 0.35| 0.031 217 Loam 0.25 0.25 3.501 0.250 30
4A2 13.36 0.021 0.28; 0.033 243 Loam 0.25 0.25 3.50f 0.250 30
4A3 2233]  003s|  039] 0032 244]  rom 02s| 025 350 o02s0] 30
4A4 19.44 0.030 0.27) 0.032 31.0| Loam/Sandy Loam 0.25 0.25 390 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 1944] 0030  024] 0032]  156|Lowmcaveyiam| 025]  025] 390 0325] 30
4A7 2598] 0041  041] 0031] 135] clayclyleam |  025]  0.10] 1030] 0025 30
4A8 12.24 0.019 0.20} 0.033 32.3] ClayLoam 0.25 0.15 8.20| 0.040 30
4A9 6.36 0.010 0.11y 0.035 27.3| Loam/Clay Loam 0.25 0.20 5.85] 0.145 50
4G1 7.76 0.012 - 034 0.034 35.2 Loam 0.15 0.25 3.501 0.250 S
462 2589]  0040]  032] 0031 186] ClayLomm 0.15] -0.15] -~ 820] 0.040 5
4R1 0.80 0.001 0.07| 0.041 14.2 Loam 0.05 0.25]  3.50{ 0.250 80
4R2 3300 0005|  023] 0037 217  Lom 00s] 02s] 350 o250 80
4R3 6.90 0.011 0.83] 0.035 200.0( Clay Loam 0.05 0.15 8.20] 0.040 80

\ 11| | | I N ___

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




Stage/Storage/Discharge
Calculations




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

1329.9 221 3.98
2.32 1.0 2.32

1330.9 2.43 6.30

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 1B1:

- No discharge for 100-year, 6-hour storm.

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




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 10 1.72 _
1327.5 1.86 | . 1.72
| 2.00 1.0 2.00 S
1328.5 2.14 | 3.72
228 1.0 2.28 S
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 4 | 0.0 0.00
1327.5 0.0 1.72
1328.5 0.0 3.72
1329.5 0.0 6.00




JOB NAME: ARIZONA TRADITIONS | JOB NO: 931007
STORAGE CALCULATIONS FOR BASIN 2B1:

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
.. 038 1.0 . 038
1327.0 0.39 1.40

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




JOB NAME: ARIZONA TRADITIONS : JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 2B2:

| 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 1.0 339
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.

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




-l ..

JOB NAME: ARIZONA TRADITIONS

STORAGE CALCULATIONS FOR BASIN 2B3:

JOB NO: 931007

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME
(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 2B3:
« 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




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 1.0 036
1314.0 0.40 0.61
0.48 1.0 0.48 ‘
1315.0 0.56 1.09
| 0.60 -1.0 0.60
1316.0 064 : | 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




STORAGE CALCULATIONS FOR BASIN 2BS5:

JOB NAME: ARIZONA TRADITIONS JOB NO: 931007
|
|

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME
(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)
1306.0 1.02 o
1.42 1.0 1.42
13070 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
1310.0 430 - . : . = 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 00 15.75
13120 140.0 22.83




STORAGE CALCULATIONS FOR BASIN 3B1:

JOB NAME: ARIZONA TRADITIONS JOB NO: 931007
\
|
|
|
|

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH - VOLUME VOLUME
(ft) (ac) (ac) (fY) (ac-ft) (ac-ft)
1316.0 1.94
242 1.0 2.42 .
1317.0 2.90 . 2.42
3.38 1.0 - 338
1318.0 3.86 5.80
438 1.0 438
1319.0 4.89 10.18
5.41 1.0 5.41

1320.0 592 o ' ) o 15.58

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 3B1:

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




JOB NAME: ARIZONA TRADITIONS

STORAGE CALCULATIONS FOR BASIN 4B1:

JOB NO: 931007

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 1 0.83 222
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
1315.0 384 3.08




JOB NAME: ARIZONA TRADITIONS

STORAGE CALCULATIONS FOR BASIN 4B2:

JOB NO: 931007

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 o 0.0 0.50
1308.8 0.0 1.06
1309.8 0.0 1.68
1310.8 32.0 2.36




JOB NAME: ARIZONA TRADITIONS

STORAGE CALCULATIONS FOR BASIN 4B3:

JOB NO: 931007

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 L 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




JOB NAME: ARIZONA TRADITIONS

STORAGE CALCULATIONS FOR BASIN 4B4:

JOB NO: 931007

AVERAGE A TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME
(fv) (ac) (ac) (ft) (ac-ft) (ac-ft)
1301.5 0.80
0.87 1.0 0.87
1302.5 0.94 ' 0.87
1.01 1.0 1.01
1303.5 1.08 1.88
1.15 1.0 1.15
1304.5 1.22 ) 3.03
1.29 1.0 1.29
1305.5 1.36 432
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 32.0 432




JOB NAME: ARIZONA TRADITIONS JOB NO: 931007

STORAGE CALCULATIONS FOR BASIN 4BS5:

AVERAGE TOTAL
ELEVATION AREA AREA DEPTH VOLUME VOLUME
(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)
1300.0 1.58 ‘.
1.78 1.0 1.78
1301.0 1.98 . 1.78
2.46 1.0 246
1302.0 2.94 » 4.24
3.63 1.0 3.63
1303.0 4.32 7.87
5.01 1.0 5.01
1304.0 570 12.88
613 10 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 SR | 26.00

STAGE/STORAGE/DISCHARGE TABLE FOR BASIN 4BS5:

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 0.0 424
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




INPUT PARAMETERS FOR MCUHPI

A = Single Family Development

G = Golf Course

R = Roadway

FLOW
BASIN | BASIN | PATH SOIL
BASIN | AREA | AREA |LENGTH SLOPE | TEXTURE
L.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/ClayLoam 0.25 0.20] 5.85| 0.145 30
1A2 2233 0.035 031} 0.032 11.3] Loam/Clay Loam 0.25 0.20f 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| SandyLoam 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
2AS 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 0.20f 5.85| 0.145 30
2A10 6.72 0.011 0.09| 0.035 11.6]  ClayLoam 0.25 0.15] 8.20| 0.040 30
2G1 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{ 820} 0.040 5
2G3 477 0.008 0.13{ 0.037 62.0/  ClayLoam 0.15 0.15| 8.20f 0.040 5
2G4 37.71]  0.059 0.55| 0.030 10.9|Clay LoanvSandy Loam|  0.15 0.20] 625 -0.220 5
2GS 8.41 0.013 0.14] 0.034 14.1 Clay Loam 0.15 0.15{ 820} 0.040 5
2R1 2.40 0.004 0.23| 0.038 8.7 Loam 0.05 0.25{ 3.50f 0.250 80
2R2 3.20 0.005 0.36f 0.037 222 Loam 0.05 0.25{ 3.50f 0.250 8
2R3 740 0.012]  0.61] 0035  23.0 LoamSandyLoam | 0.05|  0.25] 3.90 0.325 80




INPUT PARAMETERS FOR MCUHPI

FLOW
BASIN | BASIN | PATH SOIL

BASIN | AREA | AREA |LENGTH SLOPE | TEXTURE |

ID. | (acres) | (sq.mi)| (mi) | Kb |(fymi)| CLASS | IA |DTHETA| PSIF |XKSAT|RTIMP
3A1 9.90|  0.016 0.19| 0.034| 18.5| ClayLoam 0.25 0.15 820 0.040 30
3A2 822  0.013 0.15| 0.034] 26.7] ClayLoam 0.25 0.15 820 0.040 30
3A3 837  0.013 0.13| 0.034] 151 Loam 0.25 0.25 3.50] 0.250 30
3A4 1430{  0.022 0170 0033  21.1|Loam/SandyLoam|  0.25 0.25 3.90| 0.325 30
3G1 19.84|  0.031 031 0.032 6.4|Loam/Sandy Loam|  0.05 0.25 390 0325 5
4A1 23.00]  0.036 03s5| 0031 217 rLomm 0.25 0.25 3.50| 0.250 30
4A2 13.36]  0.021 028] 0033 243|  Loam | 025 0.25 350, 0.250 30
4A3 2233 0.035 039 0032 244 Lo 0.25 0.25 350 0.250 30
4A4 19.44|  0.030 027| 0.032|  31.0|Loam/SandyLoam|  0.25 0.25 3.90| 0.325 30
4A5 9.35|  0.015 021] 0.034]  21.6|LoamvsandyLosm|  0.25 0.25 390 0.325 30
4A6 1944  0.030 0.24] 0.032|  15.6|LosmGavellylosm|  0.25 0.25 3.90| 0.325 30
4A7 2598  0.041 0.41] 0.031|  13.5| Clay/Clay Loam 025 0.10{  10.30{ 0.025 30
4A8 1224  0.019 0.20{ 0.033| 323 ClayLoam 0.25 0.15 820 0.040 30
4A9 636|  0.010 0.11] 0.035]  27.3| LoawClayLoam 0.25 0.20 5.85] 0.145 50
4G1 776|  0.012 034] 0034 352] Loam 0.15 0.25 3.50] 0.250

4G2 25.89|  0.040 032 0031 18.6] ClayLoam 0.15{ -0.15| -~ 820 0.040

4R1 0.80]  0.001 007 0041 142] Lo 0.05 02s| = 350 0.250 80
4R2 330/  0.005 023| 0037 217 Lo 0.05 0.25 3.50] 0.250 80
4R3 690  0.011 0.83] 0.035| 200.0| ClayLoam 0.05 0.15]  820| 0.040 80

A = Single Family Development G =Golf Course R = Roadway
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HEC-1 _
Input/Output




O S LA AR LRI 2222 LR ER T L LT Y T SR,
. * * -
I ' FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS "
v SEPTEMBER 1990 * ' . HYDROLOGIC ENGINEERING CENTER "
VERSION 4.0 * * 609 SECOND STREET »
I * * DAVIS, CALIFORNIA 95616 =«
* RUN DATE 01/15/1996 TIME 15:23:44 * * . (916) 756-1104 »
* »* *
(2222232222 2222222222322 X22 2222222222227 %21 L2222 22 2222222222222 R Ty y ey ey

X CX 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 XXXXXXX  XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSBE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- 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

HEC-1 INPUT PAGE 1
LINE ....... DU 2.0, L FUUUU 4....... S.vrnnnn 6uvennnn r Z : PO 9...... 10
1 ID ARIZONA TRADITIONS, DECEMBER 1995
2 D '
3 IT s 300
4 10
5 KK 1Al
6 KM SUB-BASIN 1Al
7 KM  6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN
8 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
9 KM L= .34 Kb = .031 Adj. Slope = 10.9
10 BA .048
11 IN 15
12 KM  RAINFALL DEPTH OF 3.29 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
13 PB  3.256
14 KM THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN No. OF 1.27
15 PC .000 .008 .016 .025 .033 .041 .050 .058 .066 .075
16 pC .087 099 .119 .145 .226 .397 .796 .891 .923 .947
17 BC .959 .970 .981 .950  1.000
18 j7¢] .250 .200 5.850 .145 30.000
19 uc .292 .224
20 UA 0. . 5 16 30 65 77 84 ‘90 94 97
21 UA 100 '

*
n




22
23
24
25
26
27

28
29
30
a1
32
a3
34
5
36
37

a8
39
40

41
42
43
44
45
46

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

RB8238R

SSEERFRTER

KK

HC

KK

RS

sv

SQ
SE

SERERPEEEER

BB82RER

fEBPZEZTEER

1B1
ROUTE RUNOFF FROM 1Al THROUGH 1Bl
1 BELEV 1327.9
0 1.88 3.98 6.30
1} 0 0 0
1327.9 1328.9 1329.9 1330.9
1A2
SUB-BASIN 1A2
6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990 ’
L= .31 Kb = .032 Adj. Slope = 11.3
.035
.250 .200 5.850 .145 30.000
.279 .238 v
0 S 16 30 65 77 84 90 94
100 '
CP1
COMBINE 1Bl AND 1A2
2
1B2
ROUTE CPP¥ THROUGH 1B2
1 ELEV 1326.5
[+] 1.72 3.72 6.00
0 0 o - 0 -
1326.5 1327.5 1328.5 1329.5
HEC-1 INPUT
....... b S S Y T - P S CT T - JUs: P
2A1
SUB-BASIN 2Al
6 ~HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
L = .25 Kb = .034 Adj. Slope = 10.8
.016
.250 .250 3.500 .250 30.000
.262 .292
0 S 16 30 65 77 84 90 94
100 ’
2B1
ROUTE RUNQFF. FROM 2A1 THROUGH 2Bl
1 ELBV 1323.0
0 0.32 0.66 1.02 1.40
0 0 0 0 16.0
1323.0 1324.0 1325.0 1326.0 1327.0
2A2
SUB-BASIN 2A2
6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
L= .34 Kb = .032 Adj. Slope = 20.9
.035
.250 .250 4.300 .400 30.000
242 .218

97

97
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. 71 UA 0 5 16 30 65 77 84 90 94 97 )
l 72 vA 100
73 KK 2A3
74 KM  SUB-BASIN 2A3
‘ 75 KM  6-HOUR RAINFALL, PATTERN NO. 1.27 WAS 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
78 BA  .021
l 79 IG  .250  .250 3.500  .250 30.000
80 uc  .183  .146
81 UA ) 5 16 30 65 77 84 90 94 97
I 82 UA 100 ’
83 KK CP2
' 84 KM  COMBINE 2B1, 2A2, AND 2A3
8s HC 3
\ 86 - KK 2R1 .
l 87 KM  SUB-BASIN 2Rl
88 KM  6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN
89 KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
' 90 M L= .23 Kb = .038 Adj. Slope = 8.7
91 BA  .004
92 LG .050  .250 3.500  .250 80.000
93 uc  .279  .645
I 94 uA 0 5 16 30 65 7 84 90 94 97
95 uA 100 -

: HEC-1 INPUT PAGE 3
I LINE D....... 1., 200 3.0.... 4o ..., 5..iinn. 6uvrinnn T Buvennn. 9...... 10
I' 96 KK  2A4

97 KM  SUB-BASIN 2Ad

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 M L= .28 Kb = .032 Adj. Slope = 14.0

‘ 101 BA  .025

l 102 IG  .250  .250 3.500  .250 30.000
103 uc  .246 .23
104 UA ) 5 16 30 65 7 84 90 94 97
' 105 uA 100
106 KK  CP3
107 KM COMBINE CP2, 2Rl AND 2A4
l 108 HC 3
109 KK 261 _ -
' 110 KM  SUB-BASIN 2G1
11 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
113 KM L = .39 Kb = .032 Adj. Slope = 36.0
' 114 BA - .038
115 LG  .150  .200 5.850  .145 5.000
116 vc  .217  .223
I 117 uA 0 5 16 30 65 77 84 30 94 97
118 UA 100
l 119 KK  Cp4




120
121

122
123
124
125
126
127

128
129
130
131
132

134
135
136
137

138
139
140
141
142
143

LINE

144
145
146
147
148
149
150
151
152
153

154
155
156

164
168
166

167
168

$SEE3Z33 %

HC

KK
KM
RS
sv
sQ
SE

SS8EEFEEER

SSEEEEFEEEH

$

KK

HC

KK

COMBINE CP3 AND 2G1
2

2B2
ROUTE CP4 THROUGH 2B2
1 ELEV 1312.0
0 0.45 1.63 3.96 7.35 11.76 17.15
0 0 0 0 0 [] 0
1312.0 1313.0 1314.0 1315.0 1316.0 1317.0 1318.0

2G2
SUB-BASIN 2G2
6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN'
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
L= .09 Kb =-.037 Adj. Slope = 94.0

.005
.150 .150  8.200 .040  5.000
.083 .063
[+] ) 16 30 65 177 84 90 94 - 97
100
283
ROUTE 2G2 THROUGH BASIN 2B3
1 ELEV 1316.0
0 0.21 0.60 1.17 1.92
0 0 0 0 0
1316.0 1317.0 1318.0 1319.0 1320.0
- HEC-1 INPUT : -
...... DA SRS SUIIY SN SUUIDY SO SO BRI SO 1/
263
SUB-BASIN 263
6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
L= .13 Kb = .037 Adj. Slope = 62.0
.007
.150 .150  8.200 .040  5.000
.112 .104
0 5 16 30 65 77 84 90 94 97
100
2R2
SUB-BASIN 2R2
6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
L= .36 Kb = .037 Adj. Slope = 22.2
.005
.050 .250 3.500 .250 80.000
.254 732
() 5 16 30 65 77 84 20 94 97
100
cps
COMBINE 2G3 AND 2R2
2
284

ROUTE CP6 THROUGH BASIN 2B4
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169
170
171
172

173
174
175

176
177
178
179
180
181
182

184
185

186
187
188

LINB

189
190
191
192
193
194
195

197’

198

199
200
201

202
203
204

208
206
207
208
209
210
211
212
213
214

215
216

RS
sv
5Q
SE

KK

HC

FERER

uc

UA

-

SS§8E6EBZ58F8R

58 %

%8B

SSEREEEEREG

1 ELEV 1312.0

0 0.25 0.61 1.09 1.69

0 0 .0 0 0
1312.0 1313.0 1314.0 1315.0 1316.0

CPé
COMBINE 2B2, 2B3, AND 2B4
3

2AS5
SUB-BASIN 2AS

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

THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
L= .21 Kb = .034 Adj. Slope = 19.2
.017

.250 .250 3.500 .250 30.000
.200 .181
0 5 16 30 65 77 84
100
cpP7
ROUTE 2AS5 TO CP7
450 .004 .030 0 3
HEC-1 INPUT
...... . B S T T Y
2A6

SUB~BASIN 2A6

90

94

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

THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
L = .16 Kb = .034 Adj. Slope = 21.7
.013

.250  .250 3.900  .325 30.000
.167  .139
0 s 16 30 65 77 84
100
cps
COMBINE CP7 AND 2A6
2
cp9
ROUTE CP$ TO CP9
700 .004  .030 ) 3
2A7

SUB-BASIN 2A7

20

94

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

THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
L= .18 Kb = .034 Adj. Slope = 19.5
.016

.250 .250 3.900 .325 30.000
.183 .151
0 5 16 30 65 77 84
100
CP10

COMBINE 2A7 AND CP9

90

94

97

97

97
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-_—
| .
217 He 2
I ! 218 KK  2A8
o 219 KM  SUB-BASIN 2A8
220 KM 6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR. THIS BASIN
. ; 221 KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
i J 222 KM L= .24 Kb = .033 Adj. Slope = 21.1
223 BA .022 '
: 224 G .250 .250  4.300  .400 30.000
l l 225 uc  .208 .182
A~ 226 va 0 5 16 30 65 77 84 90 94 97
227 UA 100
l !
- 228 KK  CP11
229 KM  COMBINE 2A8 AND CP10
’ 230 HC 2
' HEC-1 INPUT PAGE 6
I : LINE ID....... 1....0.. 2....... - S 4....... S.iii... 6orrnn Teernnn. 8....... 9......10
231 KK 264
' { 232 KM  SUB-BASIN 2G4
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
: 235 KM L= .55 Kb = .030 Adj. Slope = 10.9
'. P 2136 BA  .059
L 237 LG .150  .200 6.250 - .220 - 5.000 y
__ 238 UC  .404  .421
l ' 239 vA 0 5 16 30 65 77 84 90 94 97
: 240 vA 100
! 241 KK CP12
l L 242 KM COMBINE 2G4 AND CP1l
243 HC 2
l i 244 KK 229
AR 245 KM  SUB-BASIN 2A9
246 KM 6-HOUR RAINFALL, PATTERN NO. 1,27 WAS USED TO FIND TC & R FOR THIS BASIN
l ! 247 KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
248 KM L= .22 Kb = .033 Adj. Slope = 11.5
' 249 BA  .019
/ 250 LG .250  .200 5.850  .145 30.000
|j 251 uc  .233  .210
' 252 vA 0 5 16 30 65 77 84 90 94 97
‘ 253 UA 100
. l : 254 KK 2R3
255 KM  SUB-BASIN 2R3
l 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
259 BA  .012 '
l 260 LG . .050  .250 3.900  .325 8§0.000
261 vc  .338 .928
_ 262 vA o s 16 30 65 77 84 920 94 97
l- 263 wn 100
264 KK  CP13,
l‘ 265 KM  COMBINE 2R3 AND 2A9




p———em

272
273
274
275
276

LINE

277
278
279

281 -

282
283
284
28§
286

288
289

290
291
292

293
294
295

296
297
298
299
300
301

302

* 303

304

305
306
307

309
310
311
312
313

e}
(2]

$S§8§E883338%&

IDp

5 8%

5586588833 %&

HC

53

#3828 2%

58 R

2
2G5
SUB-BASIN 2G5
6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
L= .14 Kb = .034 Adj. Slope = 14.1
.013
.150 .150  8.200 .040 5.000
.175 .132 . |
0 5 16 30 65 77 84 90 94 97
100 ‘ |
HEC-1 INPUT PAGE 7
....... R SRR PN DR T TN ST S ST
CP14
COMBINE CP13 AND 2G4 *
2
2A10
SUB-BASIN 2A10
6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
L= .09 Kb = .035 Aadj. Slope = 11.5
.011
.250 ~150 8.200 - .040 30.000 ‘ -
.150 .086
0 5 16 30 65 77 84 90 94 97
100
CP15
COMBINE 2A10 AND CP14
2
CP16
COMBINE CP12 AND CP15
2
2BS
ROUTE CP16 THROUGH BASIN 2BS
1 ELEV 1306.0
] 1.42 3.63 6.65 10.52 15.75 22.83
0 0 (] 0 0 0 140.0
1306.0 1307.0 1308.0 1309.0 1310.0 1311.0 1312.0
CcP17
COMBINE CP7 AND 2B4 )
2
3a1
SUB-BASIN 3A1
6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
L= .19 Kb = .034 Adj. Slope = 18.5
.016 ’
.250 .150  8.200 .040 30.000
.188 .161
0 s 16 30 65 77 84 90 94 97




I 314 UA 100
' 315 KK  CP18
316 KM  ROUTE 3Al TO cP18
317 RK 900  .002  .030 0 3
' : HEC-1 INPUT PAGE 8
' LINE ID....... oo..... 2., 3., 4., 5., 6uvunn., Tl 8....... 9...... 10

l 5 318 KK  3A2
319 KM  SUB-BASIN 3A2
l : 320 KM 6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN
321 KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
322 KM L= .15 Kb = .034 Adj. Slope =  26.7
323 BA  .013
l’ 324 LG .250  .150 8.200  .040 30.000
325 uc.  .150  .117
- 326 UA 0 5 16 30 65 77 84 90 94 " 97
.' 327 UA 100
328 KK  CP19
l 329 KM  COMBINE CP18 AND 3A2
i 130 HC 2
. 33 KK 3A3
l" 332 KM  SUB-BASIN 3A3
333 KM  6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC'& R FOR THIS BASIN
334 KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
.« 335 KM L= .13 Kb = .034 Adj. Slope = 15.1
336 BA  .013
. 337 LG .250  .250 3.500  .250 30.000
. 338 uc  .167  .118
339 UA 0 5 16 30 65 77 84 90 94 97
340 vA 100
l 341 KK CP20
342 KM  COMBINE CP19 AND 3A3
343 He 2
l , 344 KK 3A4
45 KM SUB-BASIN 3A4
' 346 KM  6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN
. 347 KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
348 KM L= .17 Kb = .033 Adj. Slope = 21.1
349 BA  .022
' 350 L6 .250  .250 3.900  .325 30.000
ot 351 vc  .171 - .an
352 vA 0 5 16 30 65 77 84 90 94 97 -
I 353 UA 100
354 KK 361
355 KM  SUB-BASIN 3G1
l 356 KM  6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN
357 KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
358 KM L= .31 Kb = .032 Adj. Slope = 6.4
. 359 BA  .031
360 LG .250  .250 3.900  .325 5.000
361 uc  .367  .345
l 362 UA o s 16 30 65 77 84 90 94 97




363

-

LINE

! 367
368

370
371
372

373
374
375
376
3
378
379
380
381
382

—_

383
384
385

387
388

389
390
391
392
393
394
39S
396
397
398

399
400
401

402
403
404

-

LINE

405

UA

ID

KK

HC

KK

RS

sV

SQ
SE

EP2FZ3§

uc

UA

UA

KK

HC

KK

RK

E58ZER

BA

uc

UA

KK

ROUTE CP21 THROUGH BASIN 3B1
1 ELEV. 1316.0
0 2.42 5.80 10.18 15.58
[ 0 [] 0 0
1316.0 1317.0 1318.0 1319.0 1320.0

4A1
SUB-BASIN 4Al

100
HEC-1 INPUT
...... B - N - S ST - AU S | )
CpP21
COMBINE CP20, 3A4, AND 3G1
3
3B1

.

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

THIS BASIN USED RAINFALL REDUCTION FACTOR OF
L = .35 Kb = .031 Adj. Slope = 21.7
.036

.250 .250  3.500 .250 30.000
.233 .211
0 5 16 30 65 77
100
cp22
' COMBINE 3B1 AND 4Al
2
cp23
ROUTE CP22 TO CP23
700 .006 .030 TRAP 8
4A2

SUB-BASIN 4A2

.990

84 90

94 97

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

THIS BASIN USED RAINFALL REDUCTION FACTOR OF
L= .28 Kb = .033 Adj. Slope = 24.3
.021

.250 .250 3.500 .250 30.000
.208 .212
o 5 16 30 65 77
100
Cp24 ,
COMBINE CP23 AND 4A2
2
cP2s
ROUTE CP24 TO CP25
500 .006 .030 TRAP 10
HEC-1 INPUT
..... : PRS- JANPY: JAURY SRR - SRR
43

.990

84 90
3
....... 7.......8

94 97

PAGE

PAGE 10
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406
407
408
409
410
411
412
413
414

415
416
417
418
419
420

422
423
424

425

427
428
429
430

432
433
434

435
436
437

438
439
440
441

443
444
445
446
447

448

449
450

LINE

451
452

454
455

KM  SUB-BASIN 4A3
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= .39 Kb = .032 Adj. Slope = 24.4
BA .035
LG .250 .250 3.500 .250 30.000
uc .242 .243
UA 0 5 16 30 65 77 84 90 94 97
UA 100
KK 4Gl
KM  SUB-BASIN 4G1
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 = .034 Adj. Slope = 35.2
BA .012 )
LG .150 .250 3.500 .250 5.000
uc .213 .348
UA 0 5 16 30 65 77 84 90 94 " 97
UA 100
KK  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
G .00 250 3.500 . .250 .80.000 : -
uc .204 .401
UA [ 5 16 30 65 77 84 90 94 97
UA 100
KK  CP26
KM  COMBINE CP25, 4A3, 4Gl, AND 4R2
HC 4
KK 4Rl
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
1G .050 .250 3.500 .250 80.000
uc .138 .250 -
UA 0 5 16 30 65 77 84 90 94 97
UA 100
KK  CP27
KM COMBINE CP26 AND 4R1
HC 2
HEC-1 INPUT
ID.......2.......2..... R BN 4.......5....... 6.oveunn. i R 8.......9......10
KK  4R3
KM  SUB-BASIN 4R3
KM  6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R POR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
KM L= .83 Kb = .035 Adj. Slope = 200.0
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l 456 BA  .011 ‘
457 LG .050  .150 8.200  .040 80.000
l 458 uc  .188  .650
459 uA 0 5 16 30 65 77 84 90 94 97
460 ua 100
l 461 KK  4A9
462 KM  SUB-BASIN 4A9
463 KM  6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN
l '; 464 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
{ 465 KM L= .11 Kb = .035 Adj. Slope = 27.3
466 BA  .010
l : 467 LG .250  .200 5.850  .145 50.000
468 uc  .129  .090 ,
469 vA 0 5 16 30 65 77 84 90 94 - 97
' 470 UA 100 -
‘ 471 KK = Cp28
472 KM COMBINE 4R1, 4A9, AND CP27
l : 473 HC 3
|
474 KK  CP29
l :- 475 KM COMBINE CP28 AND CP17
' 476 HC 2
477 KK 4Ad
. -“ 478 KM  SUB-BASIN 4A4
t 479 KM 6-HOUR RAINFALL, PATTERN NO.. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN
480 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
I 481 KM L = .27 Kb = .032 Adj. Slope = 31.0
3 482 BA  .030
‘ “ 483 16 .250  .250 3.900  .325 30.000
184 vc .192  .153
l | 485 vA 0 5 16 30 65 77 84 90 94 97
486 va 100
I ; 487 KK 4Bl
: 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 so 0 0 ) 0 38.4
492 SE 1311.0 1312.0 1313.0 1314.0 1315.0
l\
; 493 KK  4a5
l“ 494 KM  SUB-BASIN 4AS
"495 KM  6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN
l 496 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
497 KM L= .21 Kb = .034 Adj. Slope = 21.6
498 BA  .015 -
lg HEC-1 INPUT PAGE 12
L
LINE ID....... Tooen.., 2., ..... 3eean... 4., 5.iin.. 6.vnnnn. Teeinnn. Buuir... 9. ... 10
l 499 LG  .250  .250 3.900  .325 30.000
500 uc  .192  .186
501 A 0 5 16 30 65 77 84 30 34 97
.: 502 UA 100
503 KK Cp3g
l‘ 504 KM  COMBINE 4A5 AND 4B1




505 HC 2 )
I . 506 KK  4B2 |
- 507 KM ROUTE CP28 THROUGH BASIN 4B2 ‘
508 RS 1 ELEV 1306.8 :
l 1 509 sv 0 0.50 1.06 1.68  2.36 |
: 510 sq 0 0 0 0 32.0 |
s11 SE 1306.8 1307.8 1308.8 1309.8 1310.8 ‘
|
l 512 KK 426
: 513 KM  SUB-BASIN 4A6
514 KM  6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN -
l : 515 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
. 516 KM L= .24 Kb = .032 Adj. Slope = 15.6
517 BA  .030
l : 518 6 .250 .250  3.900 .325  30.000
‘ 519 uc  .221  .163
B 520 UA 0 5 16 30 65 77 84 90 94 97
' 521 " uAa 100 "
- 522 KK  CP31
523 KM COMBINE 4B2 AND 4A6 .
' ! 524 HC 2
!
525 KK  4B3
i 526 KM ROUTE CP29 THROUGH BASIN 483
I 5 527 RS 1 ELEV 1303.8
to 528 sv 0 -0.80 1.72- 2.76°  3.92 -
529 sQ 0 0 0 0 9.6
l ', 530 SE 1303.8 1304.8 1305.8 1306.8 1307.8
o
531 KK  4A7 ,
l . 532 KM  SUB-BASIN 4A7
l _ 533 KM  6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN
534 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
l, | 535 KM L = .41 Kb = .031 Adj. Slope = 13.5
L 536 BA .041
} 537 LG .250 .100 10.300 .025 30.000
538 uc .29 .290
l 539 vA 0 5 16 30 65 77 84 90 94 97
— 540 UA 100
l P 541 KK  CP32
’ 542 KM COMBINE 4A7 AND 4B3
“ 543 HC 2
l B HEC-1 INPUT PAGE 13
— LINE ID....... 1ooaae. 2....... T 4., S.innn.. 6vrrnnn Teiinn 8.,  JURO 10
' :
i 544 KK  4B4 )
545 KM ROUTE CP30 THROUGH BASIN 4B4
: 546 RS 1 ELEV 1302.0
l : 547 sv 0 0.87 1.88  3.03  4.32
- 548 SQ 0 0 0 () 96
. . 549 SE 1302.0 1303.0 1304.0 1305.0 1306.0
- 550 KK  4A8
551 KM  SUB-BASIN 4A8
l i 552 KM  6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN
{




=

553
554
555
556
557

563
564
565
566
567
568
569
570
571
572

574
575

576
577
578

s79
580
581
582

589
$90

LINE

591
592
593

594
535
596
597

599
600

g7

BA

uc

UA

UA

KK

HC

KK

EPEEEE

uc

UA

UA

KK

HC

AR &

BER

sV
SQ
SE

22228 &

Ib

QI
QI
QI

82 3% &

KK

THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990
L = .20 Kb = .033 Adj. Slope = 32.3

.019
.250 .150 8.200 .040 30.000
.158 .126
0 5 16 30 65 77 84 90 94 97
100
CP33
COMBINE 4A8 AND 4B4
2
4G2

SUB-BASIN 4G2 ,
6-HOUR RAINFALL, PATTERN NO. 1.27 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990 -
L= .32 Kb = .031 Adj. Slope = 18.6
.040
.150 .150  8.200 .040  5.000
.233 .185
o s
100

16 30 65 77 84 90 94 97

CP34
COMBINE CP33 AND 4G2
2

CP35
COMBINE CP34 AND CP29
2

4B5S
ROUTE CP35 THROUGH BASIN 4BS
1 ELEV 1300.0
0 1.78 4.24 7.87 12.88 19.01 22.39 26.00
0 ] [] 0 0 0 0 63.0
1300.0 1301.0 1302.0 1303.0 1304.0 1305.0 1305.5 1306.0

C30F1

INPUT HYDROGRAPH FROM OFFSITE 104B USING

QI CARDS WITH A TIME INCREMENT OF 15 MINUTES. Q100 = 394 CFS
AT TIME TO PEAK OF 4-HOURS, 15-MINUTES

15
HEC-1 INPUT
..... [ NP S S PUPAY: S - S - R Y - DRI PO
0 0 0 0 0 0 0 0
0 0 0 10 181 394 177 65 24
3 1
CP36
DIVERT 30 CFS INTO HAPPY TRAILS
DIV1i
0 394
0 30
CP37

DIVERT 71 CFS INTO HAPPY TRAILS

PAGE 14




601 DT
602 DI
603 DQ
604 KK
605 KM
606 DT
607 DI
608 DQ
609 KK
610 KM
611 HC
612 zz

*

*  FLOOD HYDROGRAPH PACKAGE
T SEPTEMBER 1990
* VERSION 4.0

*

*

¢
{

ENGLISH UNITS
DRAINAGE AREA

TEMPERATURE

**# FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE.

DIV2
364
76
CP38
DIVERT 123 CFS INTQO HAPPY TRAILS
DIV3
] 288
0 126
CP39
COMBINE 4B5 AND CP38
2

liQQ.tt'tttt’ﬁtttt'ﬁt***tﬁﬁtiﬁtiii*itti&tf

*
(HBC-1)  *
*
*

*

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

*

1222222222222 2222222 iR 222222222 sl S]]

ARIZONA TRADITIONS, DECEMBER 1995

4 I0 OUTPUT CONTROL VARIABLES

IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 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

COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24.92 HOURS

SQUARE MILES

PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

DEGREES FAHRENHEIT

AN ERAAANRA RN A AR AR ART RN RN AI AR NS

w *
* U.S. ARMY CORPS OF ENGINEERS -
* HYDROLOGIC ENGINEERING CENTER *
* “609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 .
* L 2

HRAN TN RA AR AR C AR AR AR AARNRA ORISR

STABILITY PROBLEMS MAY RESULT




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

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

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

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

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

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

#+¢ FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

»
*
»

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

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

*#++ 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 )
; 1Al 102. 4.08 12. 3. 3. .05
ROUTED TO
1B1 0. .08 0. 0. 0. .05
+ 1330.74 7.17
HYDROGRAPH AT

- 1A2 73. 4.08 9. 2. 2. .04

2 COMBINED AT




ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

CP1-

1B2

2A1

2B1

2A2

2A3

CP2

2R1

2A4

cp3

2G1

CP4

2B2

2G2

2B3

2G3

2R2

CPS

2B4

73. 4.08
0 .08
30. 4.08
12. 4.50
69. 4.08
52. 4.00
118. 4.08
6 4.17
52. 4.08
176. 4.08
80, 4.08
256. 4.08
0. .08
16. 4.00
0 .08
21. 4.00
6. 4.17
26. 4.00
0 .08

14.

21.

30.

2 .08
0. .08
1 .02
0 .02

2. .04
1 .0?
3. .07
0. .00
1 .03
S. .10
2 .04
7. .14
0. .14
0. .00
0. .00
] .01
0. .00
1. .01
0 .01

1328.77

1326.74

1317.56

1318.10

1316.03

7.08

4.50

8.08

6.25

9.33




3 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

2 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

CP6

2A5

cp?

2A6

Ccpr8

CP9

2A7

CP10

2A8

CP11

2G4

CP12

2A9

2R3

CP13

2G5

CP14

2A10

CP15

CP16

38.

38.

32.

68.

68.

38.

104.

46.

150.

83.

226.

42,

13.

S4.

3s.

87.

34.

118.

341.

.08

.08

.08

.00

.00

.08

.00

.08

.08

.08

17

.08

.08

.25

.08

.00

.08

.00

.00

.08

11.

15.

12.

27.

12.

15.

42.

11.

10.

.16

.02

.02

.01

.03

.03

.02

.05

.02

.07

.06

.13

.02

.01

.03

.01

.04

.01

.05

.18




+

ROUTED TO

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

2B5

CP17

3Al1

CcP18

3A2

CP19

3A3

CpP20

3A4

3G1

CP21

3B1

4Al1

CP22

CpP23

4A2

CP24

CP25

4A3

41.

41.

41.

40.

37.

73.

3s.

108.

58.

46.

200.

7.

76.

45,

121.

71.

.92

.92

.00

.08

.00

.08

.00

.00

.00

.17

.00

.08

.08

.08

.08

.08

.08

.08

.08

10.

10.

11.

22.

13.

14.

.18

.34

.02

.02

.01

.03

.01

.04

.02

.03

.09

.09

.04

.13

.13

.02

.15

.18

.04

1311.29

1319.12

4.

7.

33



, HYDROGRAPH AT *
' “ 4G1 20. 4.08 2. 1. 1. .01
HYDROGRAPH AT
+ 4R2 9. 4.08 2. 0. 0. .00
l 4 COMBINED AT
+ cp26 219. 4.08 26. 6. 6. .20
l- HYDROGRAPH AT
+ 4R1 2. 4.00 0. 0. 0. .00
l 2 COMBINED AT
. cp27 221. 4.08 26. 7. 6. .20
HYDROGRAPH AT )
4R3 16. 4.08 4. 1. 1. .01
HYDROGRAPH AT *
I' 4A9 30. 4.00 3. 1. 1. .01
3 COMBINED AT
l cp28 262. 4.08 32, 8. 8. .23
: |
2 COMBINED AT 3
' CcP29 262, 4.08 42. 11. 10. .56
HYDROGRAPH AT
l' . aa4 70. 4.00 7. 2. 2. .03
ROUTED TO
+ 4B1 20. 4.42 2. 1. 1. .03
l 1314.51 4.42
HYDROGRAPH AT
I 4a5 32. 4.08 3. 1. 1. .01
2 COMBINED AT
+ CP30 34, 4.25 6. 1. 1. .04
I ROUTED TO
+ 4B2 15. 4.67 2. 1. ‘1. .04
l 1310.28 4.67
HYDROGRAPH AT
l - 426 67. 4.08 : 1. 2. 2. .03
2 COMBINED AT
+ cp31 67. 4.08 9. 2. 2. .07
l ROUTED TO
+ 4B3 8. 5.25 3. 1. 1. .07
l 1307.61 5.25
HYDROGRAPH AT
I . 4a7 84. 4.08 12. 3. 3. .04
2 COMBINED AT
l+ P32 84. 4.08 15, 4. 4. .12




ROUTED TO .
+ ) 4Ba 48. 4.50 9, 2. 2. .12
I : 1305.50 4.50
HYDROGRAPH AT
l 4A8 53.  4.00 5. 1. 1. .02
2 COMBINED AT
I . cpa3 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 ¢
l 2 COMBINED AT |
+ CP35 406. 4.08 66. 17. 16. .74
' { ROUTED TO
. 4BS 63. 5.33 23. 6. 6. .74
+ 1306.00 5.33
l HYDROGRAPH AT
+ < C30F1 394. 4.00 37. 10. 9. .04
l f DIVERSION TO
‘. DIVl 30. 4.00 - -3, 1. s, - .od
I ; HYDROGRAPH AT
. cP36 364. 4.00 34. 9. 9. .04
DIVERSION TO
DIV2 76. 4.00 7. 2. 2. .04
HYDROGRAPH AT L
l cp3? 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
- cp39 162. 4.00 8. 10. 9. .78
l SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
l INTERPOLATED TO
i COMPUTATION INTERVAL
ISTAQ  ELEMENT DT PEAK  TIME TO VOLUME DT PEAK  TIME TO VOLUME
l PEAK PEAK
(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)
4
l 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= .0000E+00 OUTFLOW= .2001E+01 BASIN STORAGE= .8032B-09 PERCENT ERROR=  -.1




!

-

\,C{ MANE .97 67.84 242.73 2.16 5.00 67.70 245.00 2.16
CONTINUITY SUMMARY (AC-FT) - INFLOW= ,3455E+01 .El)(C}EZSSll .0000E+00 OUTFLOW= ,3457E+01 BASIN STORAGE= .3532E-08 PERCENT ERROR=
\//C;Ple MANE 1.68 40.67 243.53 2.62 5.00 40.35 245.00 2.62
CONTINUITY SUMMARY (AC-FT) - INFLOW= .2233E+01 EXCESSe .0000E+00 OUTFLOW= .2238E+01 BASIN STORAGE= .3119E-07 PERCENT .Eli;!OR-
J~ CP23 MANE .17 76.94 246.66 .61 5.00 75.77 245.00 . .61
CONTINUITY SUMMARY (AC-FT) -~ INFLOW= .4232E+01 EXCESS= .0000E+00 OUTFLOW= .4236E+61 BASIN STORAGE= ..17123-07 PERCENT ERROR=

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

. CONTINUITY SUMMARY (AC-FT} - INFLOW= ,6708E+01 EXCESS= .0000E+00 OUTFLOW= .6711E+01 BASIN STORAGE= .1582E-06 PERCENT ERROR=

*#«* NORMAL END OF HEC-1 *+*
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Weir Design
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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:

0=k2g LH*"

Where:

Q = discharge (cfs)

k =0.40

g =322 fu/s

L = width of weir (ft)

H = depth of flow over weir (ft)

'—g{/‘]p(\n
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. .l i v . i { . i . {

provecT: ABIZONA TRADITIONS pesioner: . CHAPIN
DATE: /2/95
HYDROLOGIC AND CHANNEL INFORMATION SKETCH
3 STATION : =
EL[322.5
- /319.9
AHW .5, 52
o =g ¢fs . Tw = e
euLL 3 = I EL.M'O
( Q; = DESIGN DISCHARGE , SAY Q35 ) MEAN STREAM VELOCITY=
\)ﬂ Q, = CHECK DISCHARGE , SAY Qg5 OR Q44 MAX. STREAM VELOCITY=
@ CULVERT : HEADWATER COMPUTATION 2 | -
DESCRIPTION Q SIZE INLET CONT. OQUTLET CONTROL HW:H+h° "'LSO éi ég COST COMMENTS
(ENTRANCE TYPE) ﬁoﬁ HW | Ke | H | d¢ 39*2_'2 TW | hy | LSe| HW 'é 3w
2 20'¢ |33 |15 4.4 (05|2 |22 (235|29 |29 (0.34.L Wi
Al
Q
c
®
SUMMARY & RECOMMENDATIONS:
~ | h
USE 3 30 @ PIPES




g1-$

J @anbig

provecT: ARIZONA TRADITIONS

DESIGNER: \/ . (AL I

onre.__12/95
HYDROLOGIC AND GCHANNEL INFORMATION SKETCH CP8
STATION :
eL1320.4
AHw_éL Z/ \
Q = féﬁﬁ;{:ﬁ .o =
Q, = TW, = .52 ,mg
2 2 //- 1.
EL.Zi_é_ fd EL. 23/ 70
( Q, = DESIGN DISCHARGE , SAY Q35 ) MEAN STREAM VELOCITY——
Qp = CHECK DISCHARGE , SAY Q59 OR Q)09 MAX. STREAM VELOCITY=
L&

CULVERT HEADWATER COMPUTATION E |~
DESCRIPTION | o |gize |INLETCONT. | OUTLET CONTROL HW=H+ho=LSy |3 %|33| cosr COMMENTS
(ENTRANCE TYPE) - 10-‘5'-' HW | Ko | H | d¢ 4etD ';D TW | hy | LSy | HW |3 3y

" ”
324 et l|ed"|1T |34 N

SUMMARY & RECOMMENDATIONS:

US5E 3 24 @ PIPES




. R . - '
- . . .
.

g1-§

. 24nbid

PROJECT: AR IZONA TRADI TION o)

DESIGnER: . CHAP/ N

DATE: /2/675
HYDROLOGIGC AND CHANNEL INFORMATION ‘ SKETCH .
L Flow Elevachor  graion CpP IO
eL. 3179 :
¥ /3. /
anw=_5. | |
o = /04 ¢4s W= y — APy
Q, = TW, = . So= (0035 17K
i i B2z =230 EL/32.3"
( Q) = DESIGN DISCHARGE , SAY Qps ) MEAN STREAM VELOCITY =
Qp = CHECK DISCHARGE, SAY Q56 OR Qyqq MAX. STREAM VELOCITY=
CULVERT HEADWATER COMPUTATION z o
DESCRIPTION o |size | INLET CONT. OUTLET CONTROL HW=H+ hg -LS, ;.’i ;g COST COMMENTS
(ENTRANCE TYPE) -t*aw- HW | Ke | H | dg dg';D- TW | ho | LSo| HW % 3
z 30" 7130 1.5 1375 bslz7|2.0 225|271 |37 o5 B9 |59
43y g |zeol|30" 115 |29 b5 |47 |21 b8 138 s hislE

S

SUMMARY & RECOMMENDATIONS:

USE 4 30" @ PIPES




gT-§

J 9unbid

PROJECT: . AZ TRADITIONS s

pESioNER: > - C‘Hﬁp’/ N
DATE: /2,/ 95

HYDROLOGIC AND CHANNEL INFORMATION

Espmated Q +or occurrence ot |

SKETCH

Gotler 147 STATION : Cpi7

el /312.5
back o back Srms: —
AHW=7.5 L
o, = 255 ¢fs W, = v = W
Q, = TW, = = So° 17X -
2 2 /:305{ L J—
EL 0 S EL. 2048
( Q, = DESIGN DISCHARGE , SAY Qjp5 ) MEAN STREAM VELOCITY=
Qp = CHECK DISCHARGE , SAY Q50 OR Qg , MAX. STREAM VELOCITY=
O
CULVERT HEADWATER COMPUTATION 2 lex
DESCRIPTION o |size [INLETCONT. | OUTLET CONTROL HW=H+ho-LSo {2 2148} cost COMMENTS
-
(ENTRANCE TYPE) —“—D!’- KW | Ko | H | d¢ dg_'; LTw | by | LS| HW % 3w
! '
gx3- 551 PR2.lb.b

SUMMARY & -RECOMMENDATIONS:

ise p'yz BoX

&




gT-$

, o4nbid

provecT: ABIZONA TRADITIONS

pEsioner: . CHAPIN

onre.__12/95
HYDROLOGIGC AND CHANNEL INFORMATION SKETCH CP/Q
STATION
eL/®3.2 :
X 1320.7
I =
ARW=_2D |
Q = iBg*fj . W = i f e —twl(
Q, = TWw, = - S = X
2 2 L3182 Py e (3130
( Q = DESIGN DISCHARGE , SAY Q35 ) MEAN STREAM VELOCITY=
Qp = CHECK DISCHARGE , SAY Q56 OR Q)0 MAX. STREAM VELOCITY=
CULVERT HEADWATER COMPUTATION z o
DESCRIPTION | o |gze |INLETCONT.| OUTLET CONTROL HW=H+ho-LSo |2 Z138| cost | comments
{ENTRANCE TYPE) -%w- HW | Ka H de .d_SL_;D_ TW | hg | LSy | BW % 3;1
2206 (%550 1L (40 b5 ILT12.1|2.312.7 2.7 0.2 (42|42

SUMMARY & RECOMMENDATIONS:

Use 2 30" PIPES -




.
. .

.

. DATE: /Z/q5
HYDROLOGIC AND CHANNEL INFORMATION SKETCH 22
K STATION : CP
L. /320 -
anw=4 8 |
27 27 EL.ISIF2 t°. e 7 4
( Q; = DESIGN DISCHARGE , SAY Qg5 i ) . MEAN STREAM VELOCITY= .
T Qp = CHECK DISCHARGE , SAY Q44 OR Q)0 MAX. STREAM VELOGITY=
* CULVERT : HEADWATER COMPUTATION s | -
— -
DESCRIPTION o |size |INLETCONT.| OQUTLET CONTROL HW=H+ hg ~LSg gi 28| cost | commenTs

{ENTRANCE TYPE) -56‘1 HW | Keg H de _Q__d ; TW | hy | LS, HW § Bg

324" |42 |4

1

SUMMARY & -RECOMMENDATIONS:

J oanbi4




: .
.

gT-S

J, 94nBig

wn mm W mm

PROVECT: ARIZONA TRADITIONS

oEsianeR: - CHAPIN

DATE: /2/675
HYDROLOGIC AND CHANNEL INFORMATION SKETCH C;D Z(&
| o = STATION :
EL. /310,55
1307.7
= 2/C7 6'705 Tw] =
Q = TW, = S
2= 2 3&5} 0.
EL.L3OE, | L= T EL /30 %
( Q, = DESIGN DISCHARGE , SAY Q35 ) MEAN STREAM VELOCITY =
Q, = CHECK DISCHARGE , SAY Q44 0R Q5 MAX. STREAM VELOCITY=
CULVERT HEADWATER COMPUTATION = er
DESCRIPTION o |size [INLET CONT. OUTLET CONTROL HW=H* hg ~LS, §§ 281 cost COMMENTS
= o>
(ENTRANCE TYPE) HE A Hw | Ke H | de dA;.Q TW | ho | LSo| HW|E |°Y
5 3exz4  U3R24" 121 14.2.10512.6|1.611.91.9 19 0.2 14242

SUMMARY & -RECOMMENDATIONS:




g1-$

J 94nbid

provECT: ARIZONA TRADIT IONS

oesioner: . CHADIN

( Q,; = DESIGN DISCHARGE , SAY Qa5 )
Q, = CHECK DISCHARGE , SAY Q5,0R Q,,

MEAN STREAM VELOCITY =
MAX. STREAM VELOCITY=

DATE: /2/575
HYDROLOGIC AND GHANNEL INFORMATION SKETCH
K STATION : 4 P 39
| EL./5¢04.8 '
Q = /(ﬁ/C'?ES - ™, = & - TOTW
0, = = 2995 ‘

s

EL.7‘

———

CULVERT HEADWATER COMPUTATION - -
- Lo

DESCRIPTION | o |gize |INLETCONT | OUTLET CONTROL HW=H* ho -LSo ég §§’, cosT | CoMMENTS

(ENTRANCE TYPE) ﬁ—o‘i"- HW | Ke | H | d¢ .d_Q_;..‘_ FTW | hg | LS, HW§ 8;:

! : n .
430"%  M5136 |1.12|3.30 \
I
33"% 15403 145435

SUMMARY & -RECOMMENDATIONS: ’ '

Use 3

36" PIPES .

|
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CHART 16

’ . —
—_—
D ——a
2 . B s
P =3
/ 7‘35.
' P21 mhad dc CANNOT EXCEED TOP OF PIPE
2.0
]
4.0bia.
I
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DISCHARGE-Q-CFS
6 8
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=7
s /"/%ré} /’/ T 7
" T )
7 -
w v o |
w o, A;/ == i o W
- »T % =1 *r
; :I': A 7 % ! g
) / 8‘ 1]
: a s A# dc CANNOT EXCEED TOP OF PIPE s
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PN A6 | o
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i - o 100 200 300 400 500 600 700 800 900 10002
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DISCHARGE-Q-CFS

5-39

CRITICAL DEPTH
CIRCULAR PIPE




CHART 2

— 180 — 10,000
- 168 8,000 EXAMPLE (1) (2) (3)
- 156 - : 6.000 D= 42 inches (3.5 feet) _’__ 6. 6
- Q120 ¢f *
144 - 5,000 o . — 5,
- - 4,000 w® w . [~ 5.
|- 132 o '"T f’:n [‘— t_ 4' .
- - 3,000 n 2.5 8.8 A T
~ 120 C 2.000 @ 2.1 7.4 i - _
[ <, 4, =
L 108 E {3) 2.2 1.7 - -y N
i :_ "D in feet - i -3
- 96 . 1,000 s L B
I ” 800 AN S |
- 84 ~ 600 <k e
- - 500 ~ - - -
N / -—— =N
- 200 ere r
— 72 ~ > -
i 30 o it ] -
zl - 300 e or -5 L1s
E 8_’ o . / o -
= | 60 S F20. 7 wi1s | |
- 2z F /‘ w L
5 =F =
o |-54 5 .~ <t - =
- =1 6 X
- 100
5 - 48 /3 z}t r_ -
> ~~ x| o0
3 ~ 2 ET
: 22 or :g b -0 [0
= HW _ . : ENTRANCE o - : -
o S 40 ~p SCALE TYPE ef-to T
W s B o 9 - .9
E 36 - 30 n Squars edge with '; B
= - headwall g — .9 -~
<33 - ) a
- |- 20 2) Groave ead with wr | 8
Sl 10 E headwall T — .8 .
C e 3 Groove end — .8 "
27 E projecting ] -
. — 10 7.7
- 24 : 8 - .7
[~ 6 To use scale (2) or (3) project b =
g P - 5 horizontolly 1o scale (1), then -
= 4 wse straight inclined fine through .
| D ond Q scoles, or reverse as B — .6
- 3 : illustrated, L .6 :
— 18 F
- 15 3
o — .5 - .5
L 1.0 i
-2 HEADWATER DEPTH FOR
CONCRETE PIPE CULVERTS
WITH INLET CONTROL
BUREAU ?’ PUBLIC ROADS JAN. 1963 .
- , , 5-22




CHART 3

181 % 97 — 3000 EXAMPLE
L Size: 76"x 49"
: Qe300 cfs (2)
—136 x 87 L 2000 (3)
- : hw*  nw ~— 4.0
- 0 {teet) n i — 30
—~121x 77 X (h 28 ne -
- 2 22 88 —40 30 4 .
. - 113 % 72 - 1000 3 23 92 X [ - 3.0
E - 800 *0 in feet = -
106 2 68 - ' 30}
o 600 - - " - 2.0 [~
~98x 63 - 500 - 8 - - 2.0
[ a00 g I : -
- 91x 58 [ 900 = -20 | -
@ 300 =f 15 g
Wi g3x53 P - ~E u 3
. O - - ZH 15 .
z —_ - 200 x| L
z[T6x48 3 , wh - s
. - - To use scale (2) or (3) 0w
l! x.' Y drow o straight line «© - B
| ~F68x43 Wi theough known volues .
a o_.. lo-o of size ond dl:chovq. IS =10
; 2' ZlL80 to intersect scole {1). °l 1.0 -~ 1.0
: > ~F From point on scale (1) 'g : - -
. Ol-60x38 9, - 60 project horizonially o i — 9 | o
- " u solution on. sither scale wl_ g :
: o er 50 @ o - - 5
wi s3y3ae <p 40 2l .8 |-8
i @ xt T8 -
Co « 3 - 30 - - o
x{~-49x32 o E e-' s
3 [ o 5 — .7 - .7
al 45x29 20 el
: ® E s 5 -
N = - HW/D ENTRANCE k[
ot ~ [ 42x27 - SCALE TYPE z 6 L6
: n - - .6
; : 10 ) Square edge with s
~38x 24 8 headwall T - -
B 2) Groove end with
. - 6 headwoll 5 5
) ] 3 Grove end —=-5
i | ' :- 4 projecting i |
I - 30x 19 -3
: L 4 L oa
l : - 2 - _l_ 4
) RS
: : Lo ~ —‘l-
l - 23z 14 .
l; HEADWATER DEPTH FOR
- OVAL CONCRETE PIPE CULVERTS
_ LONG AXIS HORIZONTAL
: WITH INLET CONTROL
! BUREAU OF PUBLIC ROADS JAN. 1963 l
i
. '5-23
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CHART 10 .

1
n
Q
Q
o

5

. 2y ___/—::—:\____.1._
- z
i 3 . i
- 1000 ) ho - 0.4
o Slope So— s ST L
- 800 SUBMERGED OUTLET CULVERT FLOWING FULL 0.5
N - 151297 HW s Ho ho-LS0 ¥ |
- 600 For . outle! crown not submerged, compuie HW by - 0.6 i
I L 136 x87 methods described in Ihe design procedure - i
- 500 - - O-T. ;
3 400 . - lz' 17? . /—"0.8 5
1 113 T2 e — 0.9 ;
. 106168 - 1.0 f
- 300 - 98263 1
[ - 91258 I
oL Z | 76x48 !
oL z wfe
z : z - 68x43 I‘:..l L
o[~y - ' z|
e B 2 _G}eoszs ~1
wil 100 (L8 EN -~
ef el - | — g
§?°° » '53!3}>< ~ 2 -
Sk Z 3932 Wlae
- o
o[eo | asx29 V7 !
- 50 ',;_,‘ - 42227 -5
N -6
- 38x24 Dimensicns on size scale are o T
orderad for tong oxis horizontel ~F7
30 instotiation. They should be o
2 reversed for loag oxis vertical. L
X _ -9
: - 30x19 10
- 20
r L 23x 14 [ !
_ L 20

T

UBRAIL]
L -}

HEAD FOR

OVAL CONCRETE PIPE CULVERTS
- ~LONG AXIS HORIZONTAL OR VERTICAL
FLOWING FULL

SUREAU OF PUBLIC ROADS JAN,I963 n=0.012-.
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CHART 17

" '
3.0 —
A=A
PP
;? L~ l/
/4 /
2.0 %
A
o
. |
//// dc CANNOT EXCEED TOP OF PIPE
/4
468' k43"
1.0 t
53"x34"
45'%29°
G 8°x 29
w 1
L LJ A
o xi4
h -]
]
Eo
a o 20 40 60 80 100 120 140 160 180 200
o DISCHARGE- Q~CFS
1
o7
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S
1
6 4; "
— P el
5 ///1/
4 /jé'//
77 dc CANNOT EXCEED TOP OF PIPE —
s // ]
7
7 15%9
2 7 121%77
106°2§8"
Sl:x 5¢ I
LS B ey 3
o 100 200 300 400 500 600 700 800 900 1000

BUREAU OF PUBLIC ROADS
JAN. 1964

DISGHARGE-Q-CFS
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LONG AXIS HORIZONTAL




HEIGHT OF BOX (D) IN FEET

BUREAU OF PUBLIC ROADS JAN. 1963

RATIO OF DISCHARGE TO WIDTH

(G/B) IN GFS PER FOOT

A\Y

[y

CHART |

HEADWATER

5-21

DEPTH
FOR BOX CULVERTS
WITH INLET CONTROL

— 600
- (n (@ (3
- 500 EXAMPLE -8 [9 10
- 400 8'x2 Box Q:=TScls =7 -8 [~
o Q/8 = (5cfs/f s - 7 - 8
- W AW N e N b7
[ 300 tatet D faet ):_ 5 R 6 6
C (u L7838 5 - 5 [
-,__ 200 (2) 1.80 3.8 - 4 - - 5
- 31 205 4. C -4 I
- L - ~ q
[~ - 3 N N
- : -3 b
. i - 3
j— 100 " &
—— - - -
- 80 Ll 2. F ..
}— = : . 2 -
L 60 zf——fF=—| 2
i - F | «
- 50 - 1.5
R / o . X 5
- 4 wl ~1.5 T
- 40 -~ x| i - 1.5
. e e [
— 30 y o | -
_ o ot 3
3 / E - I
E 20 7 wlie | !
-/ L
= g o R
n ~l. .9 1.0 |~ 10
C Angle of /{k - f ! R i
. Wingwel! a 9 9
- — w i [~ . .
o 10 Flore o .8
- 8 ax
w
- bl —Fe e
- 6 z i i
3 o}
L HW SCALE WINGWALL T 4
- 4 D FLARE .6
i m 30" 1o 75° i
-3 2 90°and 15° —6 -6
8 3 0° (exiensions - .5
- 2 of sides) i -
4 - -5 |5
— To use scole (2) or (3) projec?
horizontally to scale (1), then
. use straight inclined line through - .4 - -
L D and Q scales, or reverse as
" Wustroted,
— .8 - —- .4 - .4
- .6
a 30 = 3% 35
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JOB NAME: ARIZONA TRADITIONS _ JOB NO. 931007

TRIANGULAR WEIR FLOW SUMMARY TABLE

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 (cfs}
K = flow coefficient = 0.57
g = 32.2ft/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.

Woeir Water Width of {Head Water
Total Q Pipes Qpipe | Pipe Invert Qweir % Adjusted Elevation | THETA| THETA} H | Surface El, Weir Depth
Location {cfs) (cfs) (ft) {cfs) | Reduction (cfs) Aft) (deg) (rad) (ft) {ft) (ft) (ft) h/H
PT 3A 216| (2) 18" 18 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) 1110 1315.11 22.13 3.51 0.55
PT 118 169 (2) 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( 1313.88 57.12 5.76 0.71
PT 11D 207 (2) 18" 12 1307.1 195 50 390 1310 168 2.93] 3.09| 1313.09 61.82 5.99 0.73
CcP12 226{ (2) 18" 14 1305.8] 212 50 424 <1309 168 2,93} 3.20]| 1312.20 83.92|° 8.40 0.72
cP14 87| (218" 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 1318.0 80 (o} 90 1319 168 2.93| 1.72| 1320.72|  34.39 4.72 0.08
PT20A 81 2,18 13 1315.1 88 10 261 13184 1 93| 1.80! 132000 32,08 4.90 0.44



5.7-1

T. Weir Flow

7.5 Submerged Flow. When the\water surface elevation just d.own-
stream from a weir is higher than the crest elevation, it is described
as submerged. It is not feasible to include here selected formulas from
the considerable number that have been developed for submerged discharge.
The following general results have been shown by investigations of sub-

merged weirs. Let H represent the upstream head on a weir, and h, the
downstream head. R :

5.7-2

The discharges of sharp-crested weirs are subject to greater reduc-
tions at lower degrees of submergence than is the case with other types.
When the ratio h/H reaches 0.3 to 0.4, the discharge may be reduced by
5 to 10 percent; and for h/H ratios of 0.6 to 0.7, reductions of 20 to
40 percent may be expected.

I Broad-crested and ogee weir discharges do not show appreciable re-
s ductions until the ratio h/H reaches 2/3. For highexr degrees of submer-
, gence the discharge is rapidly reduced; and for h/H values of 0.75 to

| 0.85, reductions of 10 to 30 percent should be recognized.

More complete information 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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PROVECT: ALIZONA TRADITIONS

DESIGNER: J, CHAPIN

&,

DATE: /2/95
HYDROLOGIC AND CHANNEL INFORMATION SKETCH 0'03/4
3 _ STATION :
waR ELEVAT IQIt//- 1316.5 eL /39,0 . N
"b" = — = 0‘4'4‘ /O 7‘ é
H 2.5 2
AHW= 5 b #
o = 216 (TS L — { wé 3
Q, = TwW, = So* Y B
2 2 507
eLA3/34 % — LR
( Q; = OESIGN DISCHARGE , SAY Qj5 ) MEAN STREAM VELOCITY =
Q, = CHECK DISCHARGE , SAY Q44 OR Q4 MAX., STREAM VELOCITY=
CULVERT . HEADWATER COMPUTATION 2 | -
DESCRIPTION Q SIZE INLET CONT. _QUTLET CONTROL HW=H+ ho "LSQ é i :_u-_l_g cCOST COMMENTS
(ENTRANCE TYPE) -*-*3"-’- HW | Ko | H | d¢ _‘2;;‘2‘_0_ TW | h | LS, | HW % 3§
250 16 1912 118 051415015 W3 430 1B6l56
CM Pre |

SUMMARY & -RECOMMENDATIONS:

—
—

Plbofs - 16 oFs

2 _';?;"'@ plpes < b oFs

200 ofs over wer”
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provecT: ARIZONA TRADITION S

DESIGNER: J. CHAP N
/12/95

L aanbi4

150cfs ~ b ofs

DATE:
HYDROLOGIC AND CHANNEL INFORMATION SKETCH
e i starion: CP 1A
WEIR ELEVATION = I3/4.0 eL 315 ,-
b O6 _ 13146
Ea e B Y 35
AHW=_2 |
o, = /50 cts W, = Y v = ww 3.
Q, = TW, = . Se° A
2 . EL./;BIZ.'Q L= EL./_-E‘.[;-gl
" Q) = DESIGN DISCHARGE , SAY Qs ) MEAN STREAM VELOCITY= __
( Qp = CHECK DISGHARGE, SAY Q54 OR Q09 MAX. STREAM VELOCITY=
CULVERT HEADWATER COMPUTATION z o
DESCRIPTION | o |size {INLETCONT.| OUTLET CONTROL HWSH+ho-LSo |2 X138| cost | commenTs
(ENTRANCE TYPE) ﬁa‘! HW | Ke H de .dQ_Z__P. TW | hy | LSg| HW :g, 3§
z '@eees| 3 12" 11,2 (1.2 0505]1.5]1.5 | 21| 21|0.1{34{34
CH pipe '
SUMMARY & RECOMMENDATIONS: o : ;A1 — .
. | 2 12'% PIPES = b Cfs wer 13/4-

= 144 cfs \‘O\/é/‘ (,Ue,,',n'

&
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PROJECT: ARIZONA TRA OITIoNS

DESIGNER: .<J: CHAPIN

DATE: /Z‘,/qg
HYDROLOGIGC AND CHANNEL INFORMATION SKETCH
WEIF" tL_EVATDN 13/2.0 STATION : .Q.Q_U.ﬁ__
A / ? j EL.M'QD i
e 2 - 0.69 ¥ ' /3/3. %
Anw=5,0 l
g, , _ Y
c()), = [b9 cFs 1;:, = ¥ = rw 4.9
2= 2 = : <l . A
L. L= EL./3;¢&4
( Q; = DESIGN DISCHARGE , SAY 0p5 ) MEAN STREAM VELOCITY=
Qp = CHECK DISCHARGE , SAY Q40 OR Q)09 MAX. STREAM VELOCITY=
CULVERT : HEADWATER COMPUTATION | »
DESCRIPTION o | size LINLET CONT. OUTLET CONdTROL HW=H + hy =LS, éi ‘ég cOST COMMENTS
(ENTRANCE TYPE) BY ) hw | K H | de QZD W | ho |Lso| w3 |38|
. , _ .
'@ b g 1135200508155 14914901 56|56

SUMMARY & -RECOMMENDATIONS:

2 /8" ¢ PIPES = |2 of's
b9 cfs — 1265 =

1577 cfs over wesr

i
ol : i . . . . . N ‘ "

L.
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provecT: ALIZONA TRADITIONS

oesioner: A - CHAP) N
12/95

DATE:
HYDROLOGIC AND GHANNEL INFORMATION SKETCH CP//C
WeIR ELEVATION = 1311.0 L pzg | STnow
b Zo .
HT g o X /313.0
AHW 57 #
=Z53 ‘FS 1\'(':____ X;’ — Tw50
Q - W, = S= - .t
2 2 eL./30%. I L°=_____ o @Zi’(b

( Q, = OESIGN DISCHARGE , SAY Q35 )
Q, = CHECK DISCHARGE , SAY Qg3 OR Q0

MEAN STREAM VELOCITY =
MAX. STREAM VELOCITY=

o
CULVERT . HEADWATER COMPUTATION z e
DESCRIPTION o | size LINLET CONT, OUTLET CONTROL HW=H+ hg~LSy éi "ég coST COMMENTS
{ENTRANCE TYPE) ﬂé‘l HW | Ke | H | de dg-al-D Tw | by | LS, HW% 3u
2@ |6 |B'|L0|155163|15]5(50]50|01|57}57
CM. PIPE

|88 cfs -

| SUMMARY & -RECQMMENDATIONS: Z % " ¢ ~PIP€5 - /Z_ C‘PS

/Z C7C5

70 c{s O\/Qf ouem
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J oanbiJ

DATE: /2/6/-5
HYDROLOGIC AND CHANNEL INFORMATION SKETCH
B 13150 starion: _CR 1/ D
WEIR ELEVATION = 1310.0 EL. 2
h_ 22 4. L '
H™ 30~ 013 anw=5.9 |
o = 207 (fs ™ = { / ‘ = Tw 5.2
Q, = TW, = - So* 17K
EL./307( / L= EL./BOY,Ol
Q; = DESIGN DISCHARGE , SAY Dpg ) MEAN STREAM VELOCITY =
( Qp = CHECK DISCHARGE , SAY Q56 OR Q)00 MAX. STREAM VELOCITY=
CULVERT HEADWATER COMPUTATION z o
DESCRIPTION | o |gize [INLETCONT. | OUTLET CONTROL HW=H+ho-LSo |2 E138| cost | commenTs
(ENTRAKCE TYPE) | -’-‘-o"-' Hw | Ke | H | dc dg'; TW | hy | LS,| Hw % 3u
218’ b |B")1.0]1.5 6508|1515 52|52 0.1 |55
LM PIPE )

SUMMARY & -RECOMMENDATIONS:

2 18'g pes = 12 ofs -
207 ¢fs - 12 cfs = 195 Cis over ueu
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, oanbid

provECT: ABIZONA TRADITIONS

DESIGNER: J. CHAPIN

oare. 12/ 95
HYDROLOGIC AND GHANNEL INFORMATION SKETCH CP /2
L o O STATION :
WEIR ELEVATION = 1309 £L /2.2 .
h 2'3 0 ‘72_ -3
H - 3'2 - AHV?: é/4‘ |
Y
o = 22 045 ™= { e TWw 5.0
= = . = =1
e e cliofy W — e 0BT
Q| = OESIGN DISCHARGE , SaY Qps MEAN STREAM VELOCITY=
( Qp = CHECK DISCHARGE , SAY Qg5 OR Q)5 ) MAX. STREAM VELOCITY=
CULVERT HEADWATER COMPUTATION g | -
DESCRIPTION o | size |INLET CONT. OUTLET CONTROL HW=H* hg ~LS, é’;‘ ".‘:_’g cOST COMMENTS
- o4
(ENTRANCE TYPE) BEL hw | ke | 1| de i%’?. TW | hy | LSo| Hw|E |3
2p'd |7 |18z ]1.8s5pa|l5]15|50|50|0 | k4|64
SUMMARY & RECOMMENDATIONS: S ' VeI 1309
il . ,
2 18" PIpES = 14 ¢S

226 ofs - 14 of5 = 2.12. ¢FS over weir




gT-S

, 94nbi4

- . » .

prOJECT: AR IZon A TRADITIONS

oesioner: - CHAPIN

DATE: /‘Z/QS
HYDROLOGIG AND CHANNEL INFORMATION SKETCH Cp /4_
o 0 STATION :
WEIR ELEVATION = /310 e /3117 -
—ﬁ—:%ﬁ?’—-,_ 0.24 ¥ /311. 3
' anw=4.0 | |
o, = B7¢55 W= Y g = vy 4.3
Q, = TW, = L Sg& ~ 'y -
2 2 / . 20~ .
= - Xe)
( Q| = DESIGN DISCHARGE , SAY Q25 ) MEAN STREAM VELOCITY =
Qp = CHECK DISCHARGE , SAY Q44 OR Q00 MAX. STREAM VELOCITY=
CULVERT HEADWATER COMPUTATION 2 | x
DESCRIPTION | o |size |INLETCONT. | OUTLET CONTROL HW=H+hg-LSo [& % 'g% cOST COMMENTS
(ENTRANCE TYPE) —'%‘1 HW | Ke | H | d¢ 9etD Z TW | hg | LSg} HW % 3:’
!
28"g |8 BT |[Z{1205p4|3]14|43]43|0] Kb |4b
CM. Pipes | :

L

SUMMARY & RECOMMENDATIONS:

81cfs- 6

2 /8"'53 pipES = b CfS

ofs = Q- &Fs oer ueir




prosec: ABIZON A_TRA DITIONS oesioner I CHALIN
| DATE: 12/95
HYDROLOGIGC AND CGHANNEL INFORMATION SKETCH
| STATION : P20
WEIR ELEVATION = )319.0 eL. /3207 ~
h L - /3149
= _— 0,0&3 ' . ' 3/62'/
= T . ai= 27
Q, = Tw, = . s —
‘ 2 EL._/‘.?_I_JO LO:-.- - EL /3/34‘ f
Q[ = DESIGN DISCHARGE , SAY Qa5 | | MEAN STREAM VELOCITY=_____
‘é ( Qp = CHECK DISCHARGE , SAY Q54 OR. Q09 ) | MAX. STREAM VELOCITY=
CULVERT : 'HEADWATER COMPUTATION 2
DESCRIPTION o |size |INLETCONT.| OUTLET CONTROL HW=H+ho-LS, gi Etg-' COST COMMENTS
(ENTRANCE TYPE) | 5—0‘-"— HW | Ko | H | d¢ 4D ZD TW | ho | LSy | HW 'é 3w
) )
218'd 19 1813 12.00.5|L6|13 |1.4 (832|320, 1 4THT
o
‘o]
[ o
s | | )
SUMMARY & RECOMMENDATIONS: ' —
108 cfs - [8 ofs = 90 ¢fs over wei™
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PROJECT:.ARIZONA TRADITIONS

oesicnER: . CHAPL /N

DATE:. /2/45
HYDROLOGIG AND GHANNEL INFORMATION SKETCH C,OZOA
_ : TATION :
WEIR "ELEVATION = 1318 .4 e /3200 '
h_ 07
= T6 = 044 ) Sl
| anw=_4.9 |
=8l | w=__ { 5; Tw 4.1
Q, = TW, = / L So* Y
eL/3/7. ] L= — EL/319. 0
( Q( = DESIGN DISCHARGE , SAY Qg5 ) ‘ MEAN STREAM VELOCITY =
Qp = CHECK DISCHARGE , SAY Q54 OR Q)6 . MAX. STREAM VELOCITY=
CULVERT HEADWATER COMPUTATION 2 o
DESCRIPTION | o |gize |INLETCONT.| OUTLET CONTROL HW=H+ho-LS; |2 3|38| cost | commenTs
{ENTRANCE TYPE) -’1‘;—"- HW | Kg H de _.Q__.d 0| Tw he | LSq| HW % 8§
218" 658" |l.o 1.5 bslT|1Z 135 4. 114 o1 49149
CM. pfp@ |

SUMMARY & RECOMMENDATIONS:

[ of5 -|32F5 =

Va /@"® PIPES = [ OFs

bp f‘vCS over u/efr
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PROJECT: ARIZONA TRADITION S DESIGNER: — . CHAP//‘/
DATE: /2/ 95
HYDROLOGIC AND GHANNEL INFORMATION SKETCH C»O 3
STATION :
EL. /320.0 .
S /3/9. 0
A“Q=—fééi////// \\\\\\\
= /7@ cj% Tw, = — ——
O = TW, = S = 2.3
2 2 1315 TO_
( Q = DESIGN DISCHARGE , SAY Qg5 ) MEAN STREAM VELOCITY =
Qp = CHECK DISCHARGE , SAY Q49 OR Q)0 MAX. STREAM VELOCITY=
CULVERT HEADWATER COMPUTATION I
DESCRIPTION o |size |INLETCONT.| OUTLET CONTROL HW=H +hg =LS, f:_i :::_'g cosT | COMMENTS
(ENTRANCE TYPE) .*ié‘i HW | Ke | H de d+D TW | ho | LSo| HW|E 3
IOX 3 80X {1 L1 13.3 105 hesl2.2.12, b 3,312.2|0.1 B.L5K-09
SUMMARY & -RECOMMENDATIONS: ' . |
Use 0% 3" BOX
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J 94nbid

provecT: _ARIZONA TRADITIONS

DESIGNER: ~J. CHAP IN

DATE: /2/75
HYDROLOGIC AND GHANNEL INFORMATION SKETCH o //
E - STATION : P Il
. /3/5. 1
l
‘ AHW=£IO |
- Y
o= [50cfs | Tw = v ~ = v 3
Q, = TW, = - So= Y I Y
‘"‘ ST Y= LY
( Q, = DESIGN DISCHARGE , SAY Qj5 ) MEAN STREAM VELOCITY =
Qp = CHECK DISCHARGE, SAY Q50 OR Qg9 MAX. STREAM VELOCITY=
CULVERT HEADWATER COMPUTATION z o
DESCRIPTION o |size |INLETCONT. | OQUTLET CONTROL HW=H+hy-LSy |2 %{28] cost COMMENTS
(ENTRANCE TYPE) —HD—W HW Ke H de dg‘; TW | ho | LS| HW % 3;:
4360 1315|136 |105(3.1505 0B}2.0]2.5| 21| 2110.1.8715375
l ) .
8 X3 BXx||50 |3 |2 |3.L 05012 2|26]21) 3101 B0 KD

SUMMARY & RECOMMENDATIONS:

Use 8'x 3 BoX




provecT: _ARIZONA TRADITIONS esioner: - CHAPIN
| ote.__12/95
HYDROLOGIC AND CHANNEL INFORMATION SKETCH C)D /3
STATION :
eL. /3130 :
. 13117
1
avie 4.8 l
2= 2= /30;{ L
EL. 13C 2 L= ELA%E / I
( Q) = DESIGN DISCHARGE , SAY Q35 ) : MEAN STREAM VELOCITY=
‘ﬁ Q, = CHECK DISCHARGE , SAY Q45 OR Q)4 MAX. STREAM VELOCITY=
*® cuvert | - HEADWATER COMPUTATION £l
DESCRIPTION | o |size |INLETCONT.]| OUTLET CONTROL HW=H+ hg -LS, g‘i §‘§’ cost | commenTs
(ENTRANCE TYPE) “—Dw- KW | Ke | H | dc .d_sz; TW | hy [ LSe| HW |3 3g
- L
256" {54 302 B0 E- G2 A A O
LbX3 Box |54 {3 {07121 10503]1-4(2.21306|=k10-1[38]3.6
AL
(‘&
=
© ‘ .
SUMMARY & .RECOMMENDATIONS: ) , |
~ | ., : |
USE 6x3 BOX
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J 2nbid

PROVECT: AL Toed . Trsipriar |2 DESIGNER: 7" e
pate:__ /= /7
HYDROLOGIGC AND CHANNEL INFORMATION SKETCH

STATION.CP JA 4

SN

ey Y
A
X | 1325,
P o
AHW= & |
Q = ~f —5 TW, = ¥ ! 4,7
Ol Y4 — - Tw' - TW‘T'K*
- = Se= 17X
2 2 / J0_
EL.LD/ZT L= EL /3/5%7!
( Q; = DESIGN DISCHARGE , SAY Q35 ) MEAN STREAM VELOCITY=
Qp = CHECK DISGHARGE , SAY Q456 OR Q)00 MAX. STREAM VELOCITY=
CULVERT 'HEADWATER COMPUTATION R
- =
DESCRIPTION o |size [INLETCONT. | OUTLET CONTROL HW=H+hg-LSy |2 %|35| cost COMMENTS
(ENTRANCE TYPE) B HW | Ke | H | de d§~21~D Tw | hy | LSo| HW ’é 3
Al ; i - /“ ! — o~ ol FURRE R SO -~
230 2 129 12 LZ0s0 spallb sl Bl LoD 1ED
- e, agls ! = : ’ o b A 4
LXZ 5 |15% 13 [2e 2.3 sp3|1.5 |23 242 Hdad s
SUMMARY & RECOMMENDATIONS!
! : . .
UZE & X35 X

|



™, =, ey T AN T4 ‘,,~Z— i /]'_' N )
pROVECT: AR/ 0L iH TR/LT i DESIGNER, 2 CTAD!
e e
DATE: =/ =
HYDROLOGIC AND CHANNEL INFORMATION SKETCH Nipo—
- STATION: =< [
EL. /207 :
anw=_2-4 |
. Y ,
Q[ - -’—/--~’/ :——\D . 1:3 - } . NN TwW Z(O
Q, = = 2 f = - ~1
2 2 P, / /fb '0.. - —
EEE— EL. = L="__ EL. 30z k
( Q) = DESIGN DISCHARGE , SAY Q5 ) MEAN STREAM VELOCITY=
)j Q, = CHECK DISCHARGE , SAY Qg, OR Qo4 MAX. STREAM VELOGITY=
[e+] ©
CULVERT : HEADWATER COMPUTATION = |r
DESCRIPTION o |size |INLETCONT.| OUTLET CONTROL HW=H+*ho=LSo |3 %|38| cosr COMMENTS
o
(ENTRAKCE TYPE) ﬁa\‘_f HW | Ke | H | d¢ Lt ZD TW | hg | LS| HW % 815'
e ! N /“ PR VAl IS Ben 7. K ro— ~ E /,:!
Oy s a2 3 L4142 e ilg B PPl O 2,110, | 392
!
e
o
o
SUMMARY & RECOMMENDATIONS: .
~ -~ . - oM
USE 1ex 3 BOX
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TURNING
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57
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— 21

LINE

BUREAU OF PUBLIC ROADS JAN. 1963

CHART 1l

7 \ " —.4

Hw
—> o 5
. L
N Slope So— e TS -6
SUBMERGED OUTLET CULVERT FLOWING FULL
HW = He ho~LSo -
For outlet crown not submerged, compute HW by L—.G
maethods described in the design procedure i
10
-
L
w2
m -
.
z{
-
T3
2 L
wi-4
: b
t 5
|- 6
— 8
=10
L
- 20

HEAD FOR
STANDARD
C. M. PIPE CULVERTS
FLOWING FULL
n=0.024

5-34
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' - For oullet crown no! submerged, compule HW by — 4
‘- u 12X12 methods described in the design procedure B
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Channel Design




Cpe 4 LP3

2 - TRAPEZOID ‘ (égﬂﬂpncrw/> ‘
3 - TRIANGLE

. - STREET

0 - EXIT

:NPUT SECTION NUMBER? 3

SELECTED SECTION IS A TRIANGLE -- INPUT THE FOLLOWING

"LOWRATE......... Q= (Q=0 MUST INPUT d)? O

ROUGHNESS COEFF..n= ? .025

DEPTH ............ d= ? 4.5

BTM RIGHTSIDE SLOPE RUN .z2= ? 3

e linedd

SELECTED SECTION IS A TRIANGLE | 61—12-1996
THE CALCULATED VALUES VALUES ENTERED

FLOWRATE....... Q= 267.717 cfs 0

OUGHNESS COEF.n= .025 .025

SILOPE.......... S= .002 ft/ft .002

JEPTH.......... D= 4.5 ft 4.5

TELOCITY....... V= 4.406864 fps

AREA........... A= 60.75 sf

IETTED PERIM..WP= 28.4605 ft
HYDR. RADIUS...R= 2.134537 ft
JOP WIDTH...... T= 27 ft
'ROUDE NUMBER...= 0

TO CONTINUE ENTER 0 FOR NEW SECTION ENTER 1 OR EXIT ENTER 27




]

CPZ b iP5

(\’/N 1 ﬂ/B

IETTED PERIM..WP= 28.4605 ft
HYDR. RADIUS. ..R= 2.134537 ft

27 ft
FROUDE NUMBER.. .= | 0

£O CONTINUE ENTER 0 FOR NEW SECTION ENTER 1 OR EXIT ENTER 27

SELECTED SECTION IS A TRIANGLE -- INPUT THE FOLLOWING

"LOWRATE......... Q= (Q=0 MUST INPUT d)? 118

' ’OP WIDTH...... T=

ROUGHNESS COEFF..n= ? .025

' SLOPE. ..o vvuen... s= ? .002
DEPTH . ..vuvennn.. d= ? 4.5 éQdeacnéllﬁc{
TM LEFTSIDE SLOPE RUN ..Zl= ? 3 9

BTM RIGHTSIDE SLOPE RUN .Z2= ? 3

SELECTED SECTION IS A TRIANGLE

THE CALCULATED VALUES

SLOPE.......... S=
'.)EPTH .......... D=
l TELOCITY....... V=

AREA........... A=

.IETTED PERIM. .WP=
dYDR. RADIUS.
'.‘OP WIDTH...... T=

‘ROUDE NUMBER.. .=

6 s [inex )

01-12-1996

VALUES ENTERED

124.704 cfs ~ 118

.025 .025
.002 ft/ft .002
3.378508 ft 4.5

3.640665 fps

34.25308 sf
21.37072 ft
1.602804 ft
20.27405 ft

0

TO CONTINUE ENTER 0 FOR NEW SECTION ENTER 1 OR EXIT ENTER 27

d. 344




TRAPEZOID Zf/\€; "f() L:f)(()

TRIANGLE ((chfvmljﬂf>
\ - STREET

2

3

0 - EXIT

JELECTED SECTION IS A TRIANGLE -- INPUT THE FOLLOWING

i .

SLOWRATE......... Q= (Q=0 MUST INPUT d)? 0 N , l‘"
(bgr(-{‘)om{\./ : ?57 x/\(&

ROUGHNESS COEFF..n= ? .025

'ZNPUT SECTION NUMBER? 3

DEPTH ............ d= ? 4

BTM RIGHTSIDE SLOPE RUN .Z2= ? 3

Orass lined

SELECTED SECTION IS A TRIANGLE | 12-12-1995

l THE CALCULATED VALUES VALUES ENTERED
FLOWRATE....... Q= 258.6951 cfs 0
' OUGHNESS COEF.n= .025 ’ .025
SLOPE. . ... ..... S= .0035 ft/ft .0035
'.)EPTH .......... D= 4 ft 4
'IELOCITY ....... V= 5.389481 fps
AREA........... A= 48 sf

JETTED PERIM..WP= 25.29822 ft

‘IYDR. RADIUS...R= 1.897367 ft

0P WIDTH...... T= 24 ft

‘ROUDE NUMBER...= 0

TO CONTINUE ENTER O FOR NEW SECTION ENTER 1 OR EXIT ENTER 2?




' VETTED PERIM..WP= 17.6108 ft
HYDR. RADIUS...R= 1.32081 ft
' OP WIDTH...... T= 16.70707 ft

FROUDE NUMBER...= 0

l:o' CONTINUE ENTER

SELECTED SECTION IS A TRIANGLE --

|

l 7LOWRATE. . . . .. ... 0=
ROUGHNESS COEFF..n= ? .025

.:LOPE ............ s= ? .0035
DEPTH «.vvvvvnn... d= ? 4

'BTM LEFTSIDE SLOPE RUN ..Zl= ? 3
BTM RIGHTSIDE SLOPE RUN .Z2= ? 3

SELECTED SECTION IS A TRIANGLE

THE CALCULATED VALUES

FLOWRATE....... Q= 106:7377 cfs
' {OUGHNESS COEF.n= .025

SLOPE.......... S= .0035 ft/ft
|JEPTH .......... D= 2.869512 ft

l 4.319459 fps
24.7109 sf
.JETTED PERIM..WP= 18.15155 ft
JYDR. RADIUS...R= 1.361366 ft
JOP WIDTH...... T= 17.22007 ft

.‘ROUDE NUMBER...= O

INPUT THE FOLLOWING

(Q=0 MUST INPUT d)? 104

SO

0 FOR NEW SECTION ENTER 1 OR EXIT ENTER 27

'iﬂ(—"d

12-12-1995

VALUES ENTERED

104

.025

.0035

4

TO CONTINUE ENTER 0 FOR NEW SECTION ENTER 1 OR EXIT ENTER 27?




- TRAPEZOID
- TRIANGLE

STREET

2
1
0 - EXIT

JELECTED SECT

“LOWRATE. . ...
ROUGHNESS COE

l NPUT SECTION

DEPTH .......
3ITM LEFTSIDE

BTM RIGHTSIDE

SELECTED SECT

FLOWRATE.....

l {OUGHNESS COE

. {ETTED PERIM.
_ JYDR. RADIUS.
OP WIDTH....

"ROUDE NUMBER

~

-/

(Q CHENCLTY >

NUMBER? 3

ION IS A TRIANGLE --

N e O

INPUT THE FOLLOWING

....Q= (Q=0 MUST INPUT d)? O

FF..n= ? .025

SLOPE RUN ..Z21= ? 3

SLOPE RUN .Z2= ? 3

ION IS A TRIANGLE

THE CALCULATED VALUES
..Q= 195.5551 cfs

F.n= .025

..8= .002 ft/ft
..D= 4 ft

.. V= 4.074065 fps
. A= 48 sf

.WP= 25.29822 ft
..R= 1.897367 ft
..T= 24 ft

...= 0

s po oy = [95¢!

Grass, \ined

12-12-1995

VALUES ENTERED
0

.025

.002

TO CONTINUE ENTER 0 FOR NEW SECTION ENTER 1 OR EXIT ENTER 27




' JETTED PERIM..WP= 25.29822 ft

HYDR. RADIUS...R= 1.897367 ft
I 'OP WIDTH...... T= 24 ft
FROUDE NUMBER...= 0

IfO CONTINUE ENTER O FOR NEW SECTION ENTER 1 OR EXIT ENTER 27

JELECTED SECTION IS A TRIANGLE --

ROUGHNESS COEFF..n= ? .025
SLOPE. ... ..ol s= ? .002

' "LOWRATE......... Q=

DEPTH
| 3TM LEFTSIDE SLOPE RUN ..Z1= ? 3

BTM RIGHTSIDE SLOPE RUN .Z2= ? 3

SELECTED SECTION IS A TRIANGLE

THE CALCULATED VALUES
FLOWRATE....... Q= 74.43436 cfs

OUGHNESS COEF.n= .025
.002 ft/ft
2.784012 ft

/ELOCITY....... V= 3.20003 fps

03] .
av)
3
=
o
I

AREA........... A=  23.26052 sf
IETTED PERIM..WP= 17.6108 ft
1YDR. RADIUS...R= 1.32081 ft
B.0p WIDTH...... T= 16.70707 ft
‘ROUDE NUMBER...= 0

Al

P

]

(Q DECls 1)

INPUT THE FOLLOWING

(Q=0 MUST INPUT d)? 73

12-12-1995

VALUES ENTERED
73

. 025

.002

fO CONTINUE ENTER 0 FOR NEW SECTION ENTER 1 OR EXIT ENTER 2?

Velsip= T5cfs
d. 29+4.



' LT
(e

';ELECTED SECTION IS A TRAPEZOID -- INPUT THE FOLLOWING
'"-‘LOWRATE ......... Q= (Q=0 MUST INPUT d)? 59
ROUGHNESS COEFF..n= ? .025
.;LopE ............ s= ? .0022
BOTTOM DEPTH ....db= ? 3.5 ‘
':op DEPTH. . o oottt eeee e dt= ? 0
'wo'r'rom WIDTH..... bb= ? 10
BTM LEFTSIDE SLOPE RUN ..Zl= ? 3 B - :
'sTM RIGHTSIDE SLOPE RUN .Z2= ? 3 ' | <>)r|<°ci.si.=t‘> = BQC(”)
lTOP LEFTSIDE SLOPE RUN . Z3= ? 0 ~-‘l-\ 1; '. / ‘ |4l
'OP RIGHTSIDE SLOPE RUN .Z4= ? 0 d L 7
DEPTH. . (D=0 FOR ITERATION)..D= ? ‘

' | [
. | Graze, lined

.SELECTED SECTION IS A TRAPEZOID 01-12-1996
| THE CALCULATED VALUES VALUES ENTERED
FLOWRATE....... Q= 58.94213 cfs 59
OUGHNESS COEF.n= .025 .025
SLOPE.......... S= .0022 ft/ft .0022
JEPTH.......... D= 1.42 ft 0
l’ELOCITY ....... V= 2.910838 fps
AREA........... A= 20.2492 sf

.JETTED PERIM. .WP= 18.98087 ft

l{YDR. RADIUS...R= 1.066822 ft
JfOP WIDTH...... T= 18.52 ft

'-‘ROUDE NUMBER...= .4304729

TO CONTINUE ENTER 0 FOR NEW SECTION ENTER 1 OR EXIT ENTER 27




i 44+ ifo ‘

/‘/ /) \‘\\

(Qopprc 1)
lv {ELECTED SECTION IS A TRAPEZOID -- INPUT THE FOLLOWING
l”LOWRATE ......... Q= (Q=0 MUST INPUT d)? O

ROUGHNESS COEFF..n= ? .025

SLOPE. « o v ve e .. s= ? .0022
'BOTTOM DEPTH ....db= ? 1.5
0P DEPTH. ....onovnnninniannnnnn. dt= 2 0
lROTTOM WIDTH. . ... bb= ? 10 O o 1y - Lo
STM LEFTSIDE SLOPE RUN ..Z1= ? 3 -
'yTM RIGHTSIDE SLOPE RUN .Z2= ? 3 O?\ _T‘S‘ /\
lTOP LEFTSIDE SLOPE RUN . Z3= ? 0 ' / N
‘0P RIGHTSIDE SLOPE RUN .Z4= ? 0 10

DEPTH. . (D=0 FOR ITERATION)..D= ? 1.5
S | 11%7(41

.SELECTED SECTION IS A TRAPEZOID | 61—_12—1996
THE CALCULATED VALUES VALUES ENTERED

FLOWRATE....... Q= 65.24712 cfs 0

l '0UGHNESS COEF.n= .025 _ .025

'SLOPE .......... S= .0022 ft/ft - - .0022
OEPTH.......... D= 1.5 ft 1.5

l JELOCITY....... V= 2.999868 fps
AREA....cvvn... A= 21.75 sf

l {ETTED PERIM..WP= 19.48683 ft
HYDR. RADIUS...R= 1.116138 ft
0P WIDTH...... T= 19 ft

. "ROUDE NUMBER...= .4304729

TO CONTINUE ENTER 0 FOR NEW SECTION ENTER 1 OR EXIT ENTER 2?
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* - HEC-2 WATER SURFACE PROFILES * * U.S. ARMY CORPS OF ENGINEERS *
. * . * HYDROLOGIC ENGINEERING CENTER *
=~ Version 4.6.0; February 1991 * * 609 SECOND STREET, SUITE D .
b4 * * DAVIS, CALIFORNIA 95616-4687 *
l RUN DATE 08DEC9S TIME 08:50:49 + hd {916) 756-1104 d
Y2 2222232222222 222222222222 2 222 Rdlsllddd LR 22X 2222222222222 2R X222 222222222 )

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

- Offsite Drainage Channel -
North Property Line




08DEC95S 08:50:49 PAGE 1

THIS RUN EXECUTED 08DEC95 08:50:49

222222222222 R 22222ttt dsd

HEC-2 WATER SURFACE PROFILES

Version 4.6.0; February 1991

P R R R R I R R A P R RS R e R XSS E 2]

T1 ARIZONA TRADITIONS JOB NO 931007
2 OFFSITE DRAINAGE CHANNEL NORTH PROPERTY LINE
3 NORTH CHANL ANLYS 100YR

NORTH PROPERTY LINE IS SET AS THE CONTROL LINE WITH A STATION OF 100

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ
0 1320.95 0
T 1 394.0
NC 0.030 0.030 0.030
1 100 4 50 100
wR 1323.0 50 1318.0 66 1318.0 88 1322.0 100
T 1 224.0
X1 1565 4 50 100 1465 1465 1465
“R 1325.0 50 1320.5 66 1320.5 88 1324.0 100
QT 1 104.0
1 2925 4 60 100 1360 1360 1360
-R 1327.0 60 1323.9 T 69 1323.9 91 1327.0 100
1 4125 4 70 100 1200 1200 1200
GR 1330.5 70 1327.5 19 1327.5 91 1330.5 100

Il 2] 2 0 0 0 ] 0




SECNO 2925.000

2925.000 1.12
104.0 .0
.27 .00
.005727 1360.

3ECNO 4125.000

4125.000 1.90
104.0 .0
.38 .00
.002473 1200.

08DEC95 08:50:49
SECNO DEPTH CWSEL
Q QLOB QCH
TIME VLOB VCH
SLOPE XLOBL XLCH
PROF 1
SECNO '100.000
100.000 2.95 1320.95
394.0 .0 394.0
.00 .00 4.29
.002574 0. 0.
SECNO 1565.000
1565.000 2.93 1323.43
224.0 .0 224.0
.17 .00 2.37
.000807 1465. 1465.

1325.02
104.0
3.69
1360.

1329.40
104.0
3.09
1200.

CRIWS
QROB
VROB
XLOBR

.00

.00

.00

.00
1465.

302 WARNING: CONVEYANCE CHANGE OUTSIDE

.00

.00
1360.

302 WARNING: CONVEYANCE CHANGE OUTSIDE

.00
.0
.00
1200.

WSELK
ALOB
XNL
ITRIAL

1320.95
.0

.000

0

.00
.0
.000

OF ACCEPTABLE RANGE,

.00
.0
.000
3

OF ACCEPTABLE RANGE,

.00
.0
.000
4

EG
ACH
XNCH
IDC

1321.24

91.

9

.030

0

1323.52

94.

6

.030

1325.23

28.

2

.030

[

1329.55

33.

7

.030

0

HV HL
AROB VoL
XNR WTN

ICONT CORAR

.29 .00

0 .0

.000 .000

[¢] .00

09 2.28

0 3.1

000 .000

0 .00
KRATIO = .17

.21 1.71

.0 5.1

.000 .000

0 .00

KRATIO = 1.52

.18 4.32
.0 5.9
.000 .000
[ .00

OLOSs

ELMIN
TOPWID

.00

.0
1318.00
40.29

.00

1.4
1320.50
42.48

.00

2.5
1323.90
28.48

.00

3.2
1327.50
23.42

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

1323.00
1322.00
56.56
96 .85 *

1325.00
1324.00
55.57
98.06

1327.00
1327.00
65.76
94.24

1330.50
1330.50
73.29
96.71

2




l 08DECSS 08:50:49 PAGE

THIS RUN EXECUTED 08DECSS 08:50:50
T FTTRIRISZR SRR 22222222222 Rl Rl
.HEC-Z WATER SURFACE PROFILES
Version 4.6.0; February 1991
It'tti'tﬁtti-ﬁtttttﬁttf.ttﬁtiiﬁittt*ti
'OTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST
JORTH CHANL ANLYS 100YR
lUMMARY PRINTOUT TABLE . 150
SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10*KS VCH AREA
100.000 .00 .00 .00 1318.00 394.00 1320.95 .00 1321.24 25.74 4.29 91.88
1565.000 1465.00 .00 .00 1320.50 224.00 1323.43 .00 1323.52 8.07 2.37 94.57
2925.000 . 1360.00 .00 .00 1323.90 104.00 1325.02 .00 1325.23 57.27 3.69 28.18
4125.000 1200.00 .00 .00 1327.50 104.00 1329.40 .00 1329.55 24.73 3.09 33.70

.

3

. 01K

77.66

78.84

13.74

20.91




08DEC35

08:50:49

NORTH CHANL ANLYS 100YR

»

UJMMARY PRINTOUT TABLE 150

SECNO

100.000

1565.000

2925.000

4125.000

Q

394.00

224.00

104.00

104.00

CWSEL

1320.95

1323.43

1325.02

1329.40

DIFWSP

.00

.00

.00

.00

DIFWSX

.00

DIFKWS

.00

.00

.00

.00

TOPWID

40.29

42.48

28.48

23.42

XLCH
.00

1465.00

1360.00

1200.00

PAGE

4




I 08DEC95 08:50:49 PAGE 5

lsummy OF ERRORS AND SPECIAL NOTES

lARNING SECNO= 2925.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I’ARNING SECNO= 4125.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE




NORTH CHANL ANLYS 100YR

Cross-section 100.000
13251

1324

- E1373¢

n ]
1320+

13191

1318-IIII[IIIIIlllllllIlllIlllllllllrlllill.lllllllll‘!llllll'llll_]
50.00 58.33 66.67 75.00 83.33 91.67 100 .00

Distance




13214

NORTH CHANL ANLYS 100YR
Cross-section 1565.000

1320'IIIlIllvllllllrlllI!l]llllllllllllllllllllll.l|llll-f.[lllllllll"|

50.00

58.33 66.67 75.00 83.33 91.67 100.00

Distance



NORTH CHANL ANLYS 100YR
Cross-section 2925.000

1326.560

?1326.00-_
e ]
v1325.50-
a 4
t 2
i1325.00
0 E

n ]
1324.50-

1324.00-

1 -50‘lllllllIllllllllllllIIIIIIIIIIIIITIIIIIIII‘TIlllvl.llfi’llllllll
60.00 66.67 73.33 80.00 86.67 193.33 100 .00

Distance



NORTH CHANL ANLYS 100YR

Cross-section 4125.000
1331.00-_ . - . .

1330.504

f1:1330.00-.
e ]
v1329.50
a 4
t Z
i1329.00
[0} -

n ]
1328.50-

1328.001

132?-50.llllll[llllllll[lllIlIlllllllIllllllllf['llllll.lllllllllIlllll
70.00 75.00 80.00 85.00 90.00 95.00 - 100.00

Distance
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* Version 4.6.0; February 1991 . . * 609 SECOND STREET, SUITE D .
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X X X X X !

X X. X X X X
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Offsite Drainage Channel -
East Property Lixe




l 15JAN96 11:33:06 PAGE 1

EZ2 22222222 X 22222222222 s 22222222l

THIS RUN EXECUTED 1SJAN96 11:33:06
l HEC-2 WATER SURFACE PROFILES

Version 4.6.0; February 1991

l EAAZ 2222 a2 222222222222 222222822222 X2

PLIT FLOW BEING PERFORMED

F SPLIT FLOW ANALYSIS

W LEFT BANK BETWEEN SECTION 1940 AND 2030
ws 2 1940 2030 -1 3.4
(o 25 1305.0 65 '1305.0

TW LEFT BANK BETWEEN SECTION 2770 AND 2855
S 2 2770 2855 -1 3.4
«C 10 1307.9 75 1307.9

W LEFT BANK BETWEEN SECTION 3810 AND 3895
WS 2 3islo 3895 -1 3.4
“C 10 1311.5 76 1311.5




l 15JAN96 11:33:06 PAGE 2

1 ARIZONA TRADITIONS JOB NO 931007
2 OFFSITE DRAINAGE CHANNEL EAST PROPERTY LINE
.. T3 EAST CHANL ANLYSIS (100YR) |

[
l HEADWATER DEPTH AT BELL ROAD CULVERT IS INPUT AS STARTING WATER SURFACE

EAST PROPERTY LINE IS SET AS THE CONTROL LINE WITH A STATION OF 100

\ .
l 1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ
i 0 2 0 0 0 0 0 0 1304.4 0
QT 1 394.0
-'c 0.030 6.030 0.030
X1 195 4 130 168 )
I;R 1305.0 130 1299.6 145 1299.6 153 1305.0 168
e 2310 4 130 168 2115 2115 2115
I R 1307.8 130 1303.6 145 1303.6 153 1308.6 168
1 2790 4 130 168 480 480 480
R  1308.5 130 1305.0 143 1305.0 155 1308.5 168
I 1 3610 4 130 168 820 820 820
R 1311.0 130 1307.5 143 1307.5 155 1311.0 168
i 1 5615 4 130 168 2005 2005 2005
3R 1322.0 130 1318.0 143 1318.0 155 1322.0 168




I 15JAN96

SECNO DEPTH
[ o

TIME VLOB
SLOPE XLOBL
PROF 1

_. SECNO 195.000

195.000 4.80
162.0 .0
.00 .00
.000256 0.

SECNO 2310.000

3101 HV CHANGED MORE THAN HVINS

11:33:06

CWSEL
QCH
VCH
XLCH

1304.40
162.0
1.58

0.

CRIWS
QROB
VROB
XLOBR

.00
.0
.00
0.

I)OZ WARNING: CONVEYANCE CHANGE OUTSIDE

2310.000 2.63
l 287.7 .0
.09 .00

.008829 2115.

SECNO 2790.000

1306.23
287.7
6.57
2115.

.00
.0
.00
2115.

I.02 WARNING: CONVEYANCE CHANGE OUTSIDE

2790.000 3.35
l 287.7 .0
.13 .00

.001800 480.

3ECNO 3610.000

3610.000 2.98

' 364.1 .0

.17 .00

I .004659 820.
JECNO 5615.000

5615.000 2.97

394.0 .0

.26 .00

2005.

l .006028

1308.35
287.7
3.52
480.

1310.48
364.1
5.31
820.

1320.97
394.0
6.11
2005.

.00
.0
.00
480.

.00
.0
.00
820.

.00

.00
2005,

WSELK
ALOB
XNL
ITRIAL

1304.40
.0

.000

0

OF ACCEPTABLE RANGE,

.00
.0
.000

OF ACCEPTABLE RANGE,

.00
.0
.000

.00

.000

.00

.000

EG
ACH
XNCH
Ipc

1304.44
102.4
.030

0

1306.90
43.8
.030

0

1308.54
81.8
.030

0

1310.91
68.6
.030

0

1321.55
64.5
.030

0

HV
AROB
XNR
ICONT

.0
.000

KRATIO =

.67

. 000

KRATIO =

.44

.000

.58

.000

HL
VOL
WTN
CORAR

.30

2.46
3.5
.000
.00

2.21

10.64
8.7
.000
.00

OLOSS
TWA
ELMIN
TOPWID

.00

.0
1299.60
34.67

.00

1.5
1303.60
25.28

.00

1.8
1305.00
36.86

.00

2.5
1307.50
34.11

.00

4.0
1318.00
31.35

L-BANK ELEV
R-BANK ELEV

SSTA
ENDST

1305.00
1305.00
131.67
166.33

1307.80
1308.60
135.61
160.89

1308.50
1308.50
130.57
167.43

1311.00
1311.00
131.95
166.05

1322.00
1322.00
133.33
164.67




15JAN96 11:33:06 . PAGE 4

TW LEFT BANK BETWEEN SECTION 1940 AND 2030

ASQ QCOMP ERRAC TASQ TCQ TABER NITER DSWS . USWS DSSNO USSNO

125.67 125.62 .04 125.67 125.62 .04 11 1305.909 '1305.987 1940.000 2030.000
TW LEFT BANK BETWEEN SECTION 2770 AND 2855

ASQ QCOMP ERRAC TASQ TCQ TABER NITER DSWS USWS DSSNO .USsSNO

76.42 76.15 .35 202.09 201.78 .15 11 1308.260 1308.517 2770.000 -2855.000

TH LEFT BANK BETWEEN SECTION 3810 AND 3895

‘.

ASQ QcoMp ERRAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNo
29.90 29.81 .30 231.99 231.59 .17 11 1311.524 1311.968 3810.000 3895.000

Pe
F 4




PROFILE FOR STREAM AST CHANL ANLYSIS (100YR

LOTTED POINTS (BY PRICRITY) 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. 1318. 1320. 1325. 1330. 1335. 1340. 1345.
SECNO  CUMDIS

195.00 6. I EL . .
200. CI EL . . . . . . . . .
400. C1I WEL . . . . . . .
600. C I .ELR . . . . .
800. C I .WELR . . oo . . . . . .
1000. ’
1200.

1400.

1600.

1800.

2000.

2310.00 2200.
2400.

. 2790.00 2600.
2800.

3000.

3200.

3400.

3610.00 3600.
3800.

4000.

4200.

4400.

4600.

4800,

5000.

5200.

5400.

5615.00 5600.

I . WELR. . . . . . . . .

. . I WEL - . . . . B .

- . I . WEL - - . - . . .
I. WEL . .

. . I WEL . . . . . .

. . I .WEL . . - . . .
. . . I . WEL . . . . .

0N anonaoanaon0nNnaonananNnNannonanaAa
-
k-
[}

Il N B




l 15JANSS 11:33:06 PAGE s

THIS RUN EXECUTED 15JAN96 11:33:07

IE P22 SRS RS2SRSS 2222222222t ss )

HEC-2 WATER SURFACE PROFILES

Version 4.6.0; February 1991

(2222222 2222222222222 2222222222222

we NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

‘\-

AST CHANL ANLYSIS (100YR

UMMARY PRINTOUT TABLE 150

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10*Ks VCH AREA .01K
195.000 .00 .00 .00 1299.60 162.01 1304.40 .00 1304 .44 2.56 1.58 102.{0 101.19
2310.000 2115.00 .00 .00 1303.60 287.68 1306.23 .00 1306.90 88.29 6.57 43‘.76 30.62

* 2790.000 480.00 .00 .00 1305.00 287.68 1308.35 .00 1308.54 18.00 3.52 81.77 67.81
3610.000 820.00 .00 .00 1307.50 364.10 1310.48 .00 1310.91 46.59 5.31 68.61 63.34
5615.000 2005.00 .00 .00 1318.00 394.00 1320.97 .00 1321.55 60.28 6.11 64.52 50.75

.




' 15JAN96 11:33:06 PAGE 6

AST CHANL ANLYSIS (100YR

l UMMARY PRINTOUT TABLE 150

' SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

l 195.000 162.01 1304.40 .00 .00 .00 34.67 .00
2310.000 287.68 1306.23 .00 1.83 .00 25.28 2115.00

2

l, . 2790.000 287.68 1308.35 .00 2.12 .00 36.86 480.00
3610.000 364.10 1310.48 .00 2.13 .00 34.11 820.00
5615.000 394.00 1320.97 .00 10.49 .00 31.35 2005.00

5




' ‘15JAN96 11:33:06 PAGE 7

Jd ‘ :
l/ ARNING SECNO= 2310.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

SUMMARY OF ERRORS AND SPECIAL NOTES

, NARNING SECNO= 2790.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE




AST CHANL ANLYSIS (100Y¥R
Cross—-section 195.000

1299-

130.00

136.33

142.67

149.00

Distance

155.33

161.67

IlllllllllllllllllllIllllllllllllllllllllll‘llll.llllll_lllllﬂ

168 .00



BN SN B EE WN B TN BE SN By N GE B e BN uN SN M e

AST CHANL ANLYSIS (100YR
Cross—-section 2310.000

1310+
1309-

E1308-
14
e
V1307
a ]
t ]
11306
0 4

n ]
13054

1304-

1303.I'Illl'lllllllllllllllIllllllllllllllIIIIIIll.lll'l‘?l.lllllllllll
130.00 136.33 142 .67 149.00 155.33 161.67 168 .00

Distance
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AST CHANL ANLYSIS (100Y%R
Cross—-section 2790.000

1EiI150§{¥7

1308.00-

*131307.50{
! .

v1307.00-
a ]

t 2
11306.50-
0 4

n ]
1306.00j

1305.50-

1305-00.IlIlIIlll,llll'llllIllllIllllllllll1llr|Il.llll‘lllllllllllll—l—l
130.00 136.33 142 .67 149.00 155.33 161.67 168 .00

Distance




BN I WS SN WE S N R SN SN SN SN BN NN MW BN N Gm G

AST CHANL ANLYSIS (100YR
Cross-section 3610.000

1311.00\
1310.50
f1310.00{

€ :
v1309.50-
a 4
t 2
11309.00-
0 4

n ]
1308.501

1308.@0-:

1307-50.l'llllllllllllllllllllllllllllllllllllillllllllf.lilllllllllll]
130.00 136.33 142.67 149.00 155.33 161.67 168 .00

Distance
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AST CHANL ANLYSIS (160YR

. Cross-section 5615.000
1325:

13241

E4323]
1 :
e

v1322¢ . : : . . . . . . . .

a .

t :k\\\\\ /////}D
i1321] -

O

n ]
. 1320:

13191

1318.IlllllllllllllllllllllllllIlllllllllll"lllII‘IIII‘!I'IIIIIIIII"
130.00 136.33 142 .67 149.00 155.33 161.67 168 .00

Distance
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HEC-2 WATER SURFACE PROFILES *

Version 4.6.0; February 1991 *

*

RUN DATE 13DEC95 TIME 11:43:36  *

LA ALS S AL RISl LE T2 BT R LR R Ry

X X
X X
X X
XXXXXXX
X X
X X
X X

XXXXXXX

XXXXXXX

KXXXX XXXXX
X X X X
X
X XXXXX XXXXX
X X
X X X

XXXXX XXXXXXX

tﬁt***ttttttf*ﬁt*iﬁttttttttﬁt'ttttttt*'

*

*

*

*

*

U.S. ARMY CORPS OF ENGINEERS

HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET, SUITE D

DAVIS, CALIFORNIA 95616-4687
(916) 756-1104

-

*

*

*

*

**t*ﬁ**tt*tti*'*t’*ttt'it*tt*i"ﬁ'ttit"

Onsite Drainage Channel -
South Property Line




13DEC95 11:43:36 PAGE 1

THIS RUN EXECUTED 13DEC95 11:43:36

LA 22222 2R 2222222222 2222 T Y

HEC-2 WATER SURFACE PROFILES

Version 4.6.0; February 1991

A2 AR A A2 2 2 222 2 2222222224222 22222

T1 ARIZONA TRADITIONS JOB NO 931007
‘2 ONSITE DRAINAGE CHANNEL SOUTH PROPERTY LINE
3 SOUTH CHANL ANLYS 100YR ‘

l SOUTH 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

l Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ
‘ 0 2 0 0 0 0 [ 0 1310.30 [
' T 1 219.0
NC 0.030 0.030 0.030
l 1 100 4 66 100
GuR 1311.0 66 1306.1 78 1306.1 88 1311.0 100

T 1 121.0
X1 580 4 66 100 480 480 480
R 1312.5 66 1309.0 78 1309.0 88 1312.4 100
X1 1250 4 66 100 670 670 670
R 1315.9 66 1313.0 78 1313.0 88 1316.5 100
77.0
1350 4 68 100 100 100 100
Xs 1 1317.2
R 1317.9 68 1313.2 80 1313.2 88 1317.5 100

[ |
[




1
R

13DEC95

2500
1323.6

11:43:36

68

68
1320.3

100
80

1150
1320.3

1150
88

1150
1323.3

100

PAGE

2




CONVEYANCE CHANGE OUTSIDE

. 13DEC95 11:43:36
SECNO DEPTH CWSEL
‘Il Q QLOB QCH
TIME VLOB VCH
, SLOPE XLOBL XLCH
“PROF 1
) *SECNO 100.000
l 100.000 4.20 1310.30
, 219.0 .0 219.0
.00 .00 2.57
' .000736 o. 0.
' *SECNO 580.000
302 WARNING:
580.000 1.69 1310.69
121.0 .0 121.0
.03 .00 4.50
. -.006399 480. 480.
*SECNO 1250.000
' 1250.000 1.73  1314.73
121.0 .0 121.0
.07 .00 4.22
. .005586 670. 670.
s *SECNO 1350.000
.1 WATER EL=X5 CARD=  1317.200

3302 WARNING: CONVEYANCE CHANGE OUTSIDE

1350.000 4.00
77.0 .0

.10 .00
.000133 100.

1317.20
77.0
1.03
100.

CRIWS WSELK
QROB ALOB
VROB XNL
XLOBR ITRIAL

.00 1310.30

.0 .0
.00 .000
0. 0

.00 .00

.0 .0

.00 .000
480, 2
1314.38 .00
.0 .0

.00 .000
670. 17

l SECNO 2500.000
685 20 TRIALS ATTEMPTED WSEL, CHSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
~720 CRITICAL DEPTH ASSUMED

2500.000 1.17
77.0 .0

) .16 .00
.014130 1150.

1321.47
77.0
5.27

1150.

.00 .00

.0 .0

.00 .000
100. 0
1321.47 .00
.0 T .0

.00 .000
1150. 20

EG
ACH
XNCH
IDC

1310.40
85.2
.030

0

OF ACCEPTABLE RANGE,

1311.01
26.9
.030

0

1315.01
28.7
.030

15

OF ACCEPTABLE RANGE,

1317.22
74.8
.030

0

1321.90
14.6
.030

14

HV
AROB
XNR
ICONT

KRATIO =

.31

.000

.28

.000

KRATIO =

.02

.000

.43

.000

HL
VoL
WTN
CORAR

.00

.000
.00

.19

4.13

.06
1.2
.000
.00

.51
2.3
.000
.00

OLOSS
TWA
ELMIN
TOPWID

.00

.0
1306.10
30.57

.00
.3

“1309.00

21.78

.00

.6
1313.00
23.11

.00

.7
1313.20
29.38

.00

1.3
1320.30
16.94

PAGE

L-BANK ELEV
R-BANK ELEV
SSTA

ENDST

1311.00
1311.00
67.71
98.29

1312.5¢0
1312.40
72.19
93.98

1315.90
1316.50
70.83
93.94

1317.9%0
1317.50
69.79
99.16

1323.60
1323.30
75.74
92.69

3




' 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

l LEVATION 1306. 1308. 1310. 1312. 1314. 1316. 1318. 1320. 1322. 1324,
SECNO  CUMDIS

. 100.00 0.
50.

100.
150.
200.
250.
300.
350.
400.
450.
580.00 500.
550.
600.
650.
700.
750.
800.
850.
900.
950,
1000.
1050.
1100.
1250.00 1150. . . . . 1 .CWE L. R . . .
1200.
1350.00 1250.
1300.
1350,
1400.
1450.
1500.
1550.
1600.
1650.
1700.
1750.
1800,
1850.
1900.
1950.
2000.
2050.
2100.
2150,
2200.
2250.
2300.
2350.

.WE L . . . . . .

I W.E LR . . . . . . .
. .1 W E LR. . . . ; . . . - .t
I . WE MLR
I . WE .LR . - . . . .
I . WE . LR . . . . .
. . I. WE . LR . . . . . .
. . I. WE. LR . . . .

an0ao0nnanoono0aoanonnNnnoonnanonnnae-
2]
z
(<]
j g

I .WE L R . . . .

o0 N aonononannnooononnnoanoana (9]
-
x
m
w
[}
1




2500.00 2400.




13DEC9S 11:43:36 PAGE 4

22222 RA2 R S22 222 2 a2 a2t il s

THIS RUN EXECUTED 13DEC95 11:43:36
\
|

HEC-2 WATER SURFACE PROFILES

Version 4.6.0; February 1991

L2322 2222222 2222222222 2222222222222 X )

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

SOUTH CHANL ANLYS 100YR .

{UMMARY PRINTOUT TABLE 150

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10*KS VCH AREA .01K
100.000 .00 .00 .00 1306.10 219.00 1310.30 .00 1310.40 7.36 2.57 85.20 80.71
' 580.000 480.00 .00 .00 1309.00 121.00 1310.69 .00 1311.01 63.99 4.50 26.91 15.13
1250.000 670.00 .00 .00 1313.00 121.00 1314.73 1314.38 1315.01 55.86 4.22 28.;7 16.19
1350.000 100.00 .00 .00 1313.20 77.00 1317.20 .00 1317.22 1.33 1.03 74.75 66.83
2500.000 1150.00 .00 .00 1320.30 77.00 . 1321.47 1321.47 1321.90 141.30 5.27 14.61 6.48




l 13DEC95 11:43:36 PAGE 5

SOUTH CHANL ANLYS 100YR

UMMARY PRINTOUT TABLE 150

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
100.000 219.00 1310.30 .00 .00 .00 30.57 .00
|
580.000 121.00 1310.69 .00 .39 .00 21.78 480,00 . ‘
|
1250.000 121.00 1314.73 .00 4.04 .00 23.11 670.00
* 1350.000 77.00 1317.20 .00 2.47 .00 29.38 100.00
2500.000 77.00 1321.47 .00 4.27 .00 16.94 1150.00




l 13DEC95 11:43:36 PAGE 6

' SUMMARY OF ERRORS AND SPECIAL NOTES

l ARNING SECNO= 580.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

NOTE SECNO«= 1350.000 PROFILE= 1 WSEL BASED ON X5 CARD
ARNING SECNO= 1350.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 2500.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
“AUTION SECNO= 2500.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY
AUTION SECNO= 2500.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL




SOUTH CHANL ANLYS 100YR
Cross-section 100.000

13071

1306.IIIIIIlIlIIllllllllllIIIIIIIIIIIIIIIIIIIIII‘IIll‘fl‘llll]lllll]
66.00 71.67 7¢.33 83.00 88.67 94.33 100.00

Distance



SOUTH CHANL ANLYS 100YR

Cross—section 580.000
1312.50 ;

L

1312.00-

*131311.50{

e :
v1311.00-
a 4
t ]
11310.56
(=] 4

n ]
1310.00+

1309.501

1309-00.lIllllllllllllllllllllllllllI'll!IIIIIIIll.’l]ll.lAlllll|llllll‘|
66.00 71.67 77.33 83.00 88.67 94.33 100.00

Distance



v

SOUTH CHANL ANLYS 100YR

Cross-section 1250.000
1316.50-_ : . .

1316.@0é

fl?1315.50{
! .

v1315.001
a 4
t Z
i1314.56
o p

n ]
1314.00-_

1313.50-

1313-00-IIllllllllllllllll'lllllllllIllllllllllllIl-llll.lAlAlllllllll?‘l—I
66.00 71.67 77.33 83.00 88.67 94.33 100.00

Distance



SOUTH CHANL ANLYS 100YR

Cross-section 1350.000
1320j

1319

E1318;
1 ]
€
v1317-
a ]
t I
113161
[a) g

n ]
1315+

1314

1313-

lllllllllIIIIIIIIIIIIIIIIl'llllllll[llilIIIIAIIII.I.IIIIIIIIIIII

68.00 73.33 76.67 84.00 89.33 94 .67 100 .00

Distance



SOUTH CHANL ANLYS 100%YR
Cross—-section 2500.000

1320 llllllllIIIIIIlllllllvllllllllllll"llllllllll‘llll‘l‘.l.llllllllll1
68.00 73.33 78.67 84.00 89.33 94 .67 100 .00

Distance




O e R L R R e T S 2
« HEC-2 WATER SURFACE PROFILES *

*

Vergsion 4.6.0; February 1991 *

-

*

RUN DATE 13DEC95 TIME 14:05:05 *

PY 2312222222223 223 22222 22222 R 2222l ssdd

X
X
X
XXXXXXX
X
X
X

E R

Offsite Drainage Channel -
West Property Line

.
***tttttttti*twtttﬁ.tttt’tttttt.ta.,..'

* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER hd
* 609 SECOND STREET, SUITE D -
* DAVIS, CALIFORNIA 95616-4687 *
* (916) 756-1104 . -

hAAAAAAASA AL AL AL AL LS L L L T T P T P P



13DEC95

14:05:05

Pty 222222222222 2R 22 22 X2 2220l dd

HEC-2 WATER SURFACE PROFILES

Version

4.6.0;

February 1991

P Y2 2222222222 2 22 22 XA 22 2 A2 R 2 2 2 2l

T1 ARIZONA TRADITIONS JOB NO 931007
-2 OFFSITE DRAINAGE CHANNEL WEST PROPERTY LINE
3 WEST CHANL ANLYS 100YR

J1 ICHECK
0
T 1
NC 0.030
1 100
wR  1333.9
T 1
X1 400
"R 1333.7
X1 700
R 1335.4
900
R 1336.1
T 1
Al 1400
GR 1336.1

INQ

176.0
0.030

93.0

76

76

76

34.0

76

NINV

0.030

76
1329.9

76
1330.65

76
1331.40

76
1332.13

76
1332.67

IDIR

STRT

94
88

94
88

100

88

88

100
88

METRIC

1332.0

300
1332.2

300
1335.2

200
1336.2

1336.8

' WEST PROPERTY LINE IS SET AS THE CONTROL LINE WITH A STATION OF 100

HVINS

94

300
924

300
100

200
100

500
100

1333.0

300

1333.0

300

200

500
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WSEL

1333.0

260

260

FQ

1334.0 380
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1900
1336.5

14:05:05

76

76
1333.5

100
88

400
1337.5

400
100

400
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13DEC95 14:05:05 PAGE 3

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
l 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 Inc ICONT CORAR TOPWID ENDST

*PROF 1

*SECNO 100.000
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
.00 .00 4.76 1.82 .000 .030 .030 .000 1329.90 79.64 '
l .005600 0. 0. 0. 0 8 0 .00 128.28 207.92

l SECNO 400.000 1
: |

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.38

l 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 T 1.2 1332.20 -
.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

l SECNO 700.000

3301 HV CHANGED MORE THAN HVINS

685 20 TRIALS ATTEMPTED WSEL, CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
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
.013945 300. 300. 300. 20 15 o - .00 13.72 95.04

*SECNO 900.000

302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.16

93.0 .0 93.90 .0 .0 27.0 .0 1.3 2.0 1336.20
.14 .00 3.44 .00 .000 .030 .000 . 000 1332.13 78.90

.003000 200. 200. 200. 4 0 0 .00 17.97 96.87

l 900.000 3.01 1335.14 .00 .00 1335.32 .18 1.12 .00 1336.10




13DEC9S 14:05:05 PAGE 4
SECNO DEPTH CWSEL CRIWS WSELK EG nv HL OLOSS L-BANK ELEV

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 IDC ICONT CORAR TOPWID ENDST

=SECNO 1400.000

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. L] 0 0 .00 20.42 97.27

*SECNO 1900.000

302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, . KRATIO = .57
1900.000 2.50 1336.00 .00 .00 1336.04 .04 .16 .00 1336.50
34.0 .0 34.0 .0 .0 21.9 .0 1.9 2.4 1337.50
.35 .00 1.56 .00 .000 .030 .000 .poo 1333.50 78.00
.000773 400. 400. 400. 2 0 0 .00 17.49 95.50




' PROFILE FOR STREAM WEST CHANL ANLYS 100YR

l 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 1330. 1331. 1332. 1333. 1334. 1335. 1336. 1337. 1338. 1339.
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HEC-2 WATER SURFACE PROFIﬁES

Version 4.6.0;

February 1991

I122222222222 22 S22 2222 22X R R 2 a2 2Rl 2t hd

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

WEST CHANL ANLYS 100YR

UMMARY PRINTOUT TABLE

SECNO

* 100.000

400.000

* 700.000

900.000

1400.000

* 1900.000

XLCH

.00

300.00

300.00

200.00

500.00

400.00

150

ELTRD

.00

.00

.00

.00

.00

.00

ELLC

.00

.00

.00

.00

.00

.00

ELMIN

1329.90

1330.65

1331.40

1332.13

1332.67

1333.50

Q

176.00

93.00

93.00

93.00

34.00

34.00

CWSEL

1332.69

1333.25

1333.63

1335.14

1335.86

1336.00

CRIWS

1332.69

.00

1333.63

.00

.00

.00

THIS RUN EXECUTED 13DEC95

EG

1332.92

1333.26

1334.20

1335.32

1335.87

1336.04

10*KS

56.00

2.76

139.45

30.00

2.54

VCH

4.76

1.05

6.08

PAGE

14:05:06

61.15

136.03

15.29

27.05

32.57

21.85

5

.01K

23.52



I 13DEC9S5 14:05:058 ‘ PAGE

WEST CHANL ANLYS 100YR

UMMARY PRINTOUT TABLE 150

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
100.000 176.00 1332.69 .00 .00 -.31 128.28 .00
400.000 93.00 1333.25 .00 .56 .00 212.31 300.00
700.000 93.00 1333.63 .00 .38 .00 13.72 300.00

1400.000 34.00 1335.86 .00 .72 .00 20.42 500.00
* 1900.000 34.00 1336.00 .00 .14 .00 17.49 400.00

[ ]
* 900.000 93.00 1335.14 .00 1.51 .00 17.97 200.00

[



l 13DEC95

SUMMARY OF ERRORS AND SPECIAL NOTES

l AUTION
' WARNING

AUTION
CAUTION
AUTION

SECNO=

SECNO=

SECNQ=

SECNO=

SECNO=

SECNO=

SECNO=

14:08

100.

400.

700.

700.

700.

9200.

1900.

: 05

009

000

000

000

000

000

000

PROFILE=

PROFILE=

PROFILE=

PROFILE=

PROFILE=

PROFILE=

PROFILE=

PAGE 7

CRITICAL DEPTH ASSUMED

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
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UEST CHANL ANLYS 100YR

Cross-section 100.000
1336: . ) X X X ) ) ) ) . X ) \

1335-

E1334
1 .
e | \ |

v1333- ) . ) . . . . : ) . : .
a ] :

t :
11332
0 <

n ]
1331+

1330-

1329 llll’lllllllllllllllllIIllllIllIlll'l!llIlll‘llll.llllllllllllll
76.00 106.67 137.33 168.00 198.67 229.33 260.00

Distance



WEST CHANL ANLYS 100YR
Cross—-section 400.000

1334.00-

$
1333.50

1131333.00-_
e 5
v1332.50-
a 4
t :
i1332.00
[} E

n ]
1331.50+

1331.001

1330-50 IIIIIIIllIIlll'lllIllllll'lllll|lllrlllllIIIIIII‘.I.IIIIII|II|II
76.00 126.67 1727.33 228.00 278.67 329.33 380.00

Distance




WEST CHANL ANLYS 100Y¥R
Cross-section 700.000

1331 llllllIlIIIIlIllIIIll'lllll!IIIIII'IIIIIIII]I‘II|IA'II‘|Il|l|llVlII
76.00 80.00 84.00 89.00 92.00 96.00 100 .00

Distance



WEST CHANL ANLYS 100YR
Cross-section 960.000

1332 llllllvlllllll'll|lIlllllllIlllIIllllllllllll‘llll.l'l|llllIIIIT1
76.00 80.00 84.00 88.00 92.00 96.00 100 .00

Distance




WEST CHANL ANLYS 100YR
Cross-section 1400.000

1332.|IIllllIlllllllllllllllllllllllllllll'lllllIIIlI‘}[lIllllllli1—l
76.00 80.00 94.00 898.060 92.00 96.00 100.60

Distance




WEST CHANL ANLYS 100YR
Cross-section 1900.000

1333 lflllllllll'llIlllllIlllllllllllllllllllllll‘lrlll.lllllllllflll]
76.00 80.00 94.00 88.00 92.00 96 .00 100.60

Distance



Loop Road Design




JOB NAME: ARIZONA TRADITIONS JOB NO. 931007

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.

r i ion

Qi = Cw(L + 1.8W)d" 1.5

Where: X
Qi = interception capacity of depressed curb-opening inlet (cfs)
Cw =23

L = length of curb opening {ft)
W = lateral width of depression (ft)
d = depth at curb measured from the normal cross slope {ft}

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 : Q10 Q100 Reduction Q10 Q100 Design Design

Point Length Standard Detail d10 | d100 | Theoretical| Theoretical Factor Actual Actual Q10 Q100

(ft) (ft} 1 (ft) (cfs) (cfs) (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.0.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




JOB NAME: ARIZONA TRADITIONS JOB NO. 931007

FLOW-BY CATCH BASIN/SCUPPER CALCULATIONS

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.

Curb Opening Length Equation

LT = KQ"0.42570.3(1/nSe) 0.6

Where: Se Calculations
LT = curb opening tength {ft)
K =086 Se = Sx + Sw'Eo Sx = cross slope of pavement
Q = gutter flow (cfs) where: Sw = cross slope of gutter measured
S = longitudinal slope Sw = a/12W + Sx from cross slope of pavement
n = Manning's roughness coefficient Eo = determined from Chart 4 a = gutter depression (in)
Se = composite cross slope using W/T and Sw/Sx W = width of depressed gutter
T = d/Sx o = ratio of frontal flow to total gutter flow

spread width (ft)

E
T=

d = depth of flow at gutter (ft)
Efficiency Calculations

E=1-1-LAT"1.8

m
]

efficiency of cutb opening inlet shorter than required length

Reduction factors are applied to the theoretical capacities according to Table 3.2 of the Drainage Design Manual for Maricopa County.

INPUT D
n= a fin)
Sx = (ft/f) SwiSx =
W= (f0
Clogging | Catch Basin
Factor Curb Opening
Point Qlo d10 S Wit Eo LT [ LT X 1.25 Length Standard Detail Qin Qby
{cfs) (ft) {ft/ft) {ft) {ft) (ft) {cfs) {cfs)
2R2-N 6.30| 0.32{ 0.0050 0.094| 0.38| 16.2 20.3 23.0|C.0.P. P-1569, M-2, L=10 5.3 0.0
2R2-S 5.30f 0.32| 0.0050 0.094| 0.38| 16.2 20.3 23.0} C.0.P. P-1569, M-2, L=10 5.3 0.0
4R1-W 7.20{ 0.35]| 0.0060 0.086{ 0.34] 20.4 25.5 23.0{C.0.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.0.P. P-1569, M-2, L=10 7.1 0.1
Clogging | Catch Basin
Factor | Curb Opening
Point | Q100 | d100 s Wi Eo LT | LT X 1.25 Length Standard Detail Qin Qby
{cfs) (ft) (ft/ft) (ft) (ft) (ft) : (cfs) {cfs)
2R2-N 8.40] 0.38} 0.0050 0.079( 0.32}| 21.1 26.3 23.0|C.0.P. P-1669, M-2, L=10 8.2 0.2
2R2-S 8.40{ 0.38{ 0.0050 0.079{ 0.32}f 21.1 26.3 23.0{ C.0.P. P-1569, M-2, L=10 8.2 0.2
4R1-W| 11.30{ 0.41] 0.0060 0.073| 0.30f 25.8 32.3 23.0| C.0.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.0.P. P-1569, M-2, L=10 10.1 1.2




Catch Basins
Table 3.2
Reduction Factors to Apply to Catch Basins
Condition 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 060
Continuous Grade | Combination' ' Apply factors separately to grate and
curb opening
Shallow Sheet Flow'’ | Slotted Drains 0.80

3.3.4

PRGN

3-16

(1)  See Section 3.3.4.3, Combination Catch Basins.
(2) Slotted drains are most effective for shallow sheet flow conditions. With greater depths and flows, a
different type of inlet should be used.

The allowable capacity of a catch basin should be determined by applying the
applicable factor from Table 3.2 to the theoretical capacity calculated 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 because of clogging.
Sediment traps should not be designed into the catch basin. A sediment 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.

" Design Procedures

Figures 3.9 to 3.19 (pages 3-24 to 3-34) are capacity curves for standard catch basins.
When designing a nonstandard catch basin, use the equations and procdures out-
lined herein. Theapproval 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.

3.3.41 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:

O‘E ’ (303)

HORAY

September 1, 1992

SRR

e —




STORM DRAIN HYDRAULIC GRADE LINE CHART Project: ARIZONA TRADITIONS
i PIPE COLLAR
OUTLET PIPE PIPE FRCTN FRCTN FLOW INLET OUTLET BEND BEND SUMOF TOTAL INLET RIM
WS DIAM Q MNG'S LNGTH SLOPE LOSS VEL. V-"2/2g LOSS LOSS ANGLE LOSS HDLOSS HDLOSS ws ELEV

EBOM I0 lfgetl  lin} {cts) o {feet} (ft/ft) [feetl (fos) ifest) [(fmet) {faoet] (dgrsl {feet) (feef) {ieat) {feat) {feet)
Storm Drain Line 1 Caiculations {10 Year Event)

CB 2R1-N CB 2R1-S 1318.31 18 4.50 0.013 70 0.0018 0.13 2,58 0.10 0.03 0.04 0 0 0.06 0.19 1318.50 1322.00
CB 2R1-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 Calculations {100 Year Event)

CB 2R2-S CB 2R2-N 1314.58 18 8.40 0.013 70 0.0064 0.45 4.7% 0.35 0.08 0.12 0 0 0.21 0.66 1315.24 1316.20
CB 2R2-N OUTLET 1313.50 18 16.70 0.013 10 0.0253 0.25 9.45 1.39 035 048 0 0 0.83 1.08 1314.58 1316.20

Storm Drain Line 3 Calculations (10 Year 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 1312.50
CB 2R3-W OUTLET 1310.00 24 24.20 0.013 10 0.0114 0.1 7.70 0.92 0.23 0.32 0 0 0.55 : 0.67 1310.67 1312.50

Storm Drain Line 4 Calculations (100 Year Event)

CB 4R1-W CB 4R1-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 1310.50
CB 4R1-E OUTLET 1307.30 18 22,60 0.013 16 0.0463 0.74 12.78 2.54 0.63 0.89 0 0 152 + 2.26 1309.56 1310.50

Storm Drain Line 5 Calculations (10 Year Event)

CB 4R3-N CB 4R3-S 1307.42 18 2.30 0.013 70 0.0013 0.0¢ 1.87 0.05 0.01 0.02 0 0 0.03 "’; 0.12 1307.55 1314.70
CB 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 degreas > 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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RIOW RO9W RS8wW R7W R6W RSW R4W R3IW R2W RIW RIE R RJE R4E R5E RSE R7E RBE R9E RIOE RIIE RI2E .
34. .. 26 28 . 28 2930 34 . P71

262728 29 30 30
! Rree RI10E RIIE RI2E

ns
R T e v A B .
135 ns (2 26 26 0 10 20 30 40 50
RIE. R4E RSE R6E RIE l':—'l l_——{ [____q MILES
ris 27 rs ool :
B3 - frireiee it S Y e e 33
IssS Iss .
- MARICOPA COUNTY, ARI ZONA
16 16s .
. - ISOPLUVIALS 100—-YR 2— HR PRECIPITATION
17s 7s - IN TENTH OF INCH
T8$29 ras . Extrapolated From laopluvials Figures 2-7 and .2-13 .
. { the Mydrol D M 3 M C. ¢
30 [ Arizona ‘and Equetions - Section 24 Pracmcone, County. Flgure3.3
* as Follows:
Tss r9s - Y100 =0.494 + 0.755(X 3 )X 5 /X )
: 2-br depth=0.341(6~hr) + 0.659(1~hr) :
nos nos :
Where:
30 31 31 : . Y100 =100~yr, 1~hour estimaled value; :
RIOW R9W R8W RIW R6W RSW R4W RIW R2W RIW RIE ) X3 =100~yr, 6~nr value from precipltation— *
. : frequency mops;
1 1 3 - . 1 1 2 X 4 =100~yr, 24~hr value from proclpltotlon-1 1 1

froquency mops;

6~hr=lsopluviol volues from figure 2.7;
1=hee ¥ 1nn value aa comoutad nhauva




Ratlonai Method

Table 3.2
C Coefficients for Use with the Rational Method

Return Period

Land Use 2-10 Year 25 Year 50 Year 100 Year
Streets and Roads
Paved Roads 0.75-0.85 {0.83 —0.94 |0.90 —0.95 [0.94 - 0.95

Gravel Roadways & Shoulders  ]0.60 — 0.70 ]0.66 — 0.77 |0.72 —0.84 |0.75—0.88
Industrial Areas 1

Heavy 0.70 —0.80 |0.77 - 0.88 |0.84 —0.95|0.88 —0.95

Light 0.60 —0.70 {0.66 —0.77 |0.72 —0.84 |0.75 —0.88
Business Areas

Downtown 0.75 —0.85 |0.83 —0.94 |0.90 —0.95 10.94 - 0.95

Neighborhood 0.55-0.65 [0.61-0.72 |0.66 -0.78 [0.69 —0.81
Residential Areas |

Lawns — Flat 0.10-0.25 |0.11—-0.28 |0.12-0.30 }0.13 -0.31

— Steep 0.25 - 0.40 |0.28 - 0.44 10.30 —0.48 ]0.31 —0.50

Suburban 0.30 - 0.40 [0.33-0.44 10.36 —0.48 |0.38 —0.50

Single Family 0.45—0.55 |0.50 — 0.61 |0.54 —0.66 |0.56 € 0.69)] &

Multi-Unit 0.50 — 0.60 |0.55 —0.66 |0.60 —0.72 |0.63 —0.75

Apartments 0.60 - 0.70 |0.66 —0.77 ]0.72—-0.84 |0.75—0.88
Parks/Cemetaries 0.10-0.25 {0.11-0.28 }0.12-0.30 |0.13-0.31
Playgrounds 0.40 - 0.50 |0.44 — 0.55 |0.48 — 0.60 |0.50 - 0.63
Agricultural Areas 0.10-0.20 |0.11-0.22 |0.12-0.24 j0.13-0.25
Bare Ground 0.20 - 0.30 [0.22 -0.33 |0.24 —0.36 {0.25—0.38
Undeveloped Desert 0.30-0.40 {0.33 - 0.44 ]0.36 ~0.48 |10.38 —0.50

Mountain Terrain (Slopes > 10%) |0.60 —0.80 |0.66 —0.88 10.72 —0.95 0.75 —0.95
Note: Values of C for 25, 50 and 100 Year were derived using frequency adjustment
factors of 1.10, 1.20, and 1.25, respectively, with an upper limit of 0.95 for C for
the 2-10 Year values.
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