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4/5 Basins Along CAP Canal
Drainage Report

I. INTRODUCTION

This Drainage Report is prepared for the Flood Control District of Maricopa County as part of the
design of 5 detention basins along the Central Arizona Project (CAP) canal in east Mesa, Arizona.
The detention basins are being constructed as part of the implementation of the East Mesa Area
Drainage Master Plan, completed in July, 1998. The purpose of the basins is to attenuate peak
discharges flowing over the CAP canal in pipe overchutes to mitigate downstream flooding caused
by the overchute flows. This report presents the drainage design calculations in support of the
design. The detention basin design is presented in 3 separate sets of bid documents, Basins 2 and
4 will be constructed as one project, Basins 1 and 3 as one project, and the Parkwood Ranch Basin
(Basin 5) as one project. This will allow the FCDMC flexibility in implementing the basin

construction. The five basin locations are shown on Figure 1.

Coincident with completion of the construction plans, W.M. Grace Development Co., representing
the owner of a parcel containing a portion of the Basin 2 outlet storm drain at Apache Boulevard
requested design changes to realign the storm drain around the perimeter of the property. W.M.
Grace retained Dibble and Associates to make the requested design changes and plan revisions. The
changes were made after the project had been bid by the FCDMC. The design changes from the

W .M. Grace contract have been incorporated into this report.

II. DESIGN CRITERIA

The Drainage Design Manual for Maricopa County, Arizona, Volume I, Hydrology, January 1, 1995,
(Hydrology Manual), and Drainage Design Manual for Maricopa County, Arizona, Volume II,
Hydraulics, January 28, 1996, (Hydraulics Manual), are used as the basis for drainage design.

A. Hydrology
Hydrology for the 4/5 Detention Basins along the CAP Canals is presented in the East Mesa Area

Drainage Master Plan, Recommended Design Report, July 1998. The East Mesa ADMP hydrology
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1s refined as part'of this project by inputting the final design stage-storage-discharge relationship for
the basins to ensure that the basins will function as set forth in the ADMP. The basins are designed

for 100-year, 24-hour runoff with no overtopping under fully developed watershed conditions.

B. Storm Drains

Storm drains have been sized for the 100 year flows leaving the basins using a manning’s n value
of 0.013. The minimum pipe size used is 24 inch with a minimum cover of 2 ft. Maximum spacing
of manholes is 300 ft. for pipes up to 30 in. diameter, 400 ft. for pipes larger than 30 in. and smaller

than 48 in., and 500 ft. for pipes 48 in. and larger.
Storm drain profiles are typically designed with pipe crowns matching. The minimum pipe slope
is 0.001 feet/feet. The hydraulic grade line is a minimum of 0.5 ft. below manhole rims and inlet

structures.

Minimum flowing full velocities of 5 ft/s are maintained where possible. However, a minimum

velocity of 2 ft/s must be maintained when flow is one half of the design discharge.

C. Open Channels

Open channels are designed for the 100-year flows.

Channel Section - The maximum side slope is 2:1 for concrete channels and 4:1 for earth channels.
A minimum bottom width of 4 feet is required, however, an eight foot bottom width is provided
where feasible. The design channel lining depth is the normal flow depth plus freeboard. Required
freeboard is 0.25 times the sum of depth plus velocity head with a minimum of 1 foot for sub-critical
flow and 2 feet for super-critical flow conditions. Additional freeboard is provided around bends

equal to the flow superelevation around the bend.

Manning’s n - The following Manning’s n values are used in development of the channel design:

n=0.015 for concrete, n=0.025 for earth, and n=0.040 for riprap.

Froude Number - Froude numbers for channel design are to be less than or equal to 0.86 for sub-
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critical flow. Drop structures are provided when necessary to flatten the grade to achieve sub-critical
flow conditions. Super-critical flow is allowed in special circumstances, such as where right-of-way
is limited. Super-critical flow channels, when used, are to have Froude numbers greater than 1.13

and less than 2.0.

Longitudinal Slope - Extremely flat slopes are avoided for constructibility reasons. Specific slope
criteria are not provided because slopes will generally be dictated by the Froude number criteria.
Slopes are set as steeply as possible within the limitations of the channel material maximum

allowable velocity and the limitation on Froude number.

Drop Structures and Channel Profile - When the natural ground slope is steeper than the
maximum allowable longitudinal channel slope, drop structures are provided. The size and spacing
of drops are established based on a minimum drop height of 3 feet, and a maximum drop height of

6 feet.

Side Drainage - Surface runoff entering the channel from the side should be directed to enter the
channel at planned locations with side spillways. This will prevent rill erosion for earth channels

and undermining at the concrete-soil interface for concrete channels.

Aucxiliary Drainage Facilities - Where the top of channel projects above the adjacent existing
ground (fill situations), a parallel channel or swale should be used to convey runoff to a planned
channel inflow point. Additional right of way may be required in these areas. The parallel auxiliary

drainage channel should generally be a vee-shaped swale.

Maintenance Access Road - The channel cross-section allows for a 16-foot wide maintenance road
on each side of the channel. Where the channel is adjacent to a public street, the street serves as one
of the maintenance roads. New maintenance roads should have a 2% cross slope. At specified
locations, the maintenance road should be dipped to allow side drainage to enter the main channel.

A 6-inch thick ABC surface is provided on the maintenance road.
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D. Detention Basins

Side Slopes - Side slopes are varied around the basin to provide an aesthetically pleasing appearance

Side slopes will normally vary from 4:1 to 8:1, but may be much flatter in some areas.

Basin Longitudinal Slope - Minimum slopes of 0.5% are used for grass or earth low-flow channels
or swales. A minimum slope of 0.2% and a maximum slope of 0.5% is used for concrete low-flow

channels.

Basin Cross Slope - A 1% minimum cross slope is used for sheet flow runoff surfaces. Surfaces

are graded to drain toward the low-flow channel or outlet pipe.

Maintenance Access Road - A 16-foot wide maintenance access road is provided around the basin.
The maintenance road will include a 6-inch thick ABC surface. Provision should be made for

maintenance access to the basin floor by providing one or more access ramps.

Principal Outlet Pipe - Principal outlet pipes consist of a concrete pipe or box culvert, designed to
operate under inlet or pipe control. The minimum allowable outlet pipe size is 24-inches. The outlet
pipe invert is typically set 12 inches below the basin floor to facilitate complete draining of the basin

and to prevent soggy areas near the outlet.

Basin Overtopping - Basins are typically designed to limit the 100-year water Surface at or below
the natural ground elevation around the basin. As a result, freeboard and emergency spillways are
notrequired. Basin 4 is an exception and is designed with an embankment and spillway as described
later in the report. The basin grading is designed to ensure that overtopping flows will be directed

along the historic flow path.

Safety Features - An ADOT wire “game fence” is provided around the perimeter of Basins 1, 2, and
4 to discourage unauthorized motorized vehicles from entering the basins while not preventing
pedestrian access. A chain link fence is required around the Basin 3 perimeter to protect the

environmental mitigation plantings during the 5 year establishment period. Gates will be provided
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for maintenance access. All inflow and outflow pipes will be equipped with access barrier grates.
The grates shall have adequate open area to limit design flow velocities through the grate to 3 feet
per second (ft/s) or less with a plugging factor of 50% applied to the clear opening area. A

maximum clear opening of 4 inches is allowed between grate bars.

E. Box Culverts

Design Flow - Culverts constructed with channels shall be designed to the same 100-year design

discharge as used for the channel.

III. HYDROLOGY

A. Stage-Storage-Discharge Relationship

The stage-storage relationship for each basin is established using a surface modeling software
package. The basin grading is input into a three-dimensional surface model by establishing design
elevations at key points and along breaklines established at tops and toes of slopes and other abrupt
changes in grade. Cumulative storage volume is input into the HEC-1 model at even foot elevation

increments throughout the range of storage within the basin.

The stage-discharge relationship for each basin is established using the Federal Highway
Administration (FHWA) HY-8 computer program. The HY-8 program computes a stage-discharge
rating curve for the basin outlet culvert pipe over a range of discharges accounting for inlet control,
outlet control, or tailwater control. The stage-discharge relationship is input into the HEC-1 model

for the hydrologic routing computation.

With the stage-storage-discharge relationship established, the HEC-1 model performs a hydrologic
routing of the inflow hydrograph through the basin. The model computes the maximum water
surface elevation of ponding, the volume of runoff stored, and the peak discharge from the basin

outlet. The peak discharge from the basin outlet is used to size the downstream channel or pipe.

The stage-storage-discharge relationship for each basin is contained in the Appendix. The HEC-1

sub-basin map from the East Mesa ADMP and the HEC-1 summary output are also contained in the
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Appendix.

B. Design Discharges

The design discharges for each of the hydraulic elements is established by the HEC-1 hydrology
model. The drainage area tributary to Basins 2 and 5 have been refined in the HEC-1 hydrology
model since completion of the East Mesa ADMP. The model was revised in the vicinity of Basin
2 to more precisely identify peak flow rates at additional points of concentration needed for the
downstream drainage structure sizing. The model was revised for Basin 5 to reflect changes
resulting from construction of the Parkwood Ranch subdivision. The revised subbasin boundary
maps are shown on Figures 2 and 3. The resulting peak discharges used for the basin design are

summarized in Table 1 along with other pertinent basin design parameters.

Table 1 - Basin Design Parameters

Basin No. 1 2 3 4a 4b 4c 5
Basin Inlet
- Design Peak Inflow (cfs) 262 | 530 | 476 | 137 87 | 322 684
Basin Volume
- Design Volume (af) 21 29 21 24 34
- ADMS Volume* (af) 10 19 19 26 87
Principal Outlet
- QOutlet Structure Size 24" 30" | 30" 2-30" 10'x3'
- Design Peak Outflow (cfs) 33 52 48 119 362
- ADMS Peak Outflow* (cfs) 29 38 57 54 267

* - ADMS Volume & Peak Outflow are for comparison purposes only.

The peak discharge entering Basin 4 is 546 cfs. The total inflow is divided between three inlet
locations around the basin perimeter. The total inflow is divided among the three inlet locations by

applying the ratio of the total drainage area reaching each inlet location to the total peak discharge.

C. ADWR Safety of Dams

The CAP detention basins are designed to be exempt from ADWR jurisdiction for safety of dams.

Dibble & Associates 7 4/5 Basins Along CAP Canal
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Basins 1, 2, 3, and 5 are designed with the maximum water surface at or below the existing ground
elevation at the basin perimeter. This was done to avoid hazards associated with earth fill
embankments used to impound water, particularly in a high hazard area with residential development
immediately downstream from the basins. Basin 4 has an embankment and spillway adjacent to the
upstream side of the CAP canal. This is necessary to allow the basin to drain by gravity into the
CAP overchute pipes. The storage volume for Basin 4 is 24 acre-feet which is well within the 50
acre-foot jurisdictional limit for dams less than 25 feet in height. As a result, there are no ADWR
jurisdictional dams within the project. ADWR has no jurisdiction and therefore requires no review

of the design.

D. Freeboard
Since there are no fill embankments included in the design to store water above the natural ground
elevation, there is no freeboard or emergency spillway requirement for Basins 1, 2, 3, & 5. Basin

4 is provided with 3 feet of total freeboard from the spillway crest to the top of embankment.

IV. HYDRAULICS

A. Inlet Spillways

The inlet spillways for surface flows entering the basins are typically USBR baffle chute spillways
(Basin IX) designed in accordance with guidelines contained in the U.S. Bureau of Reclamation
Engineering Monograph No. 25, Hydraulic Design of Stilling Basins and Energy Dissipators, by

A.J. Peterka. The design calculations are contained in the Appendix.

Two inlets to Basin 4 and one inlet to Basin 5 are box culverts designed using the HY8 computer
| program and design guidance contained in Federal Highway Administration HDS 5, Hydraulic
Design of Highway Culverts. The HYS8 output is contained in the Appendix. A raised sill with
baffle blocks is included at the outlets of the Basin 4 culverts to dissipate energy. The Basin 5 inlet
box culvert acts as an enclosed sloping drop spillway designed to contain the hydraulic jump within
the box. The box outlet is recessed below the finished grade of the basin to ensure adequate tailwater
to force the jump to occur within the box. The hydraulic jump calculations are contained in the

Appendix.
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One inlet to Basin 5 is an open channel inlet lined with shotcrete.

B. Principal Outlet

The principal outlets for Basins 1, 3,4, and 5 are culverts designed using the HY 8 computer program
and design guidance contained in Federal Highway Administration HDS 5, Hydraulic Design of
Highway Culverts. The HY8 output is contained in the Appendix. The principal outlet for Basin

2 is a storm drain pipe and is described in Section D.

C. Emergency Spillway

Emergency spillways are not required for basins having design water surface elevations at or below
the existing natural ground. The Basin 4 Emergency spillway is sized for the un-attenuated 100-year
peak basin inflow. The spillway is 75 feet in length and consists of a concrete apron along the top
of the embankment and a gabion mattress on the downstream side for erosion protection. The
spillway crest is 3 feet below the top of embankment and is designed for a 2 foot depth of flow under
design conditions. As a point of clarification, the basin is designed to contain the full 100-year
runoff with no runoff flowing over the spillway. The spillway design event referenced in this section

is the un-attenuated 100-year peak discharge, ignoring any attenuation from the basin.

D. 93" Street Storm Drain (Basin 2 Outlet)

The storm drain outlet pipe in 93 Street at Basin 2 is designed using the CivilSoft Storm Plus
computer program. Storm Plus computes and plots uniform and nonuniform steady flow water
surface profiles and pressure gradients in open channels or closed conduits with irregular or regular
sections. The flow in a system may alternate between super critical, subcritical or pressure flow in
any sequence. The system is analyzed from the outlet west of Ellsworth Road continuously upstream
to the Detention Basin 2 outlet. The Storm Plus output is contained in the Appendix. The design
plans stationing for the Basin 2 outlet increases in the downstream direction. Storm Plus requires
the stationing to increase in the upstream direction. A table showing the station conversion from the

plans to the StormPlus run is included with the computer output.

E. Parkwood Ranch Outlet Channel

Dibble & Associates 11 4/5 Basins Along CAP Canal
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The Parkwood Ranch outlet channel is an earth channel with 2 drop structures to allow a stable
design longitudinal slope. The channel is analyzed using the U.S. Army Corps of Engineers HEC-
RAS water surface profile computer program. The channel is analyzed under two conditions- A
natural earth n-value of 0.20 is used for the newly constructed condition with no vegetation to be
conservative for velocity. A higher n-value of 0.025 is used as the normal design roughness for
freeboard calculations. Output from both HEC-RAS runs is contained in the Appendix. The drop
structures are vertical concrete drops with downstream hydraulic jump basins. The design

calculations for the drop structures are contained in the Appendix.

V. CALCULATIONS

Quantity Calculations are contained in the Appendix. Linear and “each” type quantities are
summarized on the Quantity Summary Sheet in the plans. Basin excavation quantities are computed
using Eagle Point surface modeling software. The Eagle Point Summary output is presented in the

Appendix showing total quantities of cut and fill for each basin.

Structural Calculations are also contained in the Appendix.

VI. PROJECT SURVEY REPORT

The project survey report is contained in the Appendix.
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User Name: JMikkelsen

Project: CAP Basins 1-4

Slice Volume Results

Slice Volume Results

Date: 12-21-99
Time: 10:11:02
Page: 1

Original Surface Model: BASIN1 Site

Final Surface Model: Constant Elevation: 1562.00

Cut Compaction Factor: 0.000000
Fill Compaction Factor: 0.000000

Elevation Interval

Cut Area (ft*2) Cut Volume (CY)

Fill Area (fth2)

Fill Volume (CY)

Cumulative Fill

(CY) (ac-ft)
1553.00 - 1554.00 _ 0.00 0.00 44.82 1.66 1.66 0.00
1554.00 - 1555.00  0.00 0.00 7523.28 278.64 280.30 0.17
1555.00 - 1556.00  0.00 0.00 25893.41 959.02 1239.32 0.77
1556.00 - 1557.00  0.00 0.00 52695.52 1951.69 3191.00 1.98
1557.00 - 1558.00  0.00 0.00 96941.32 3590.42 6781.42 4.20
1558.00 - 1559.00  0.00 0.00 156334.02 5790.15 12571.57 7.79
1559.00 - 1560.00  0.00 0.00 187463.62 6943.10 19514.67 12.10
1560.00 - 1561.00  0.00 0.00 196838.84 7290.33 26804.99 16.61
1561.00 - 1562.00  0.00 0.00 199998.16 7407.34 34212.33 21.21

Dibble & Associates
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User Name: JMikkelsen Date: 12-22-99
Project: CAP Basins 1-4 Time: 16:03:36
Slice Volume Results Page: 1

Slice Volume Results

Original Surface Model: BASIN2 Site
Final Surface Model: Constant Elevation: 1558.00

Cut Compaction Factor: 0.000000
Fill Compaction Factor: 0.000000

Elevation Interval Cut Area (ft*2) Cut Volume (CY) Fill Area (ft"2)  Fill Volume (CY) Cumulative Fill

(CY) (ac-ft)
1550.00 - 1551.00 0.00 0.00 647.99 24.00 24.00 0.01
1551.00 - 1552.00 0.00 0.00 17729.42 656.65 680.64 0.42
1552.00 - 1553.00 0.00 . 0.00 ’ 57319.33 2122.94 2803.58 1.74
1553.00 - 1554.00 0.00 0.00 115477.07 4276.93 7080.51 4.39
1554.00 - 1555.00 0.00 0.00 202797.20 7511.01 14591.52 9.04
1555.00 - 1556.00 0.00 0.00 266753.22 9879.75 24471.27 15.17
1556.00 - 1557.00 0.00 0.00 289456.73 10720.62 35191.89 21.81
1557.00 - 1558.00 0.00 0.00 300792.54 11140.46 46332.35 28.72
Dibble & Associates 2
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“User Name: JMikkelsen Date: 12-22-99
Project: CAP Basins 1-4 Time: 10:33:56
Slice Volume Results Page: 1

Slice Volume Results

Original Surface Model: BASIN3 Site
Final Surface Model: Constant Elevation: 1561

Cut Compaction Factor: 0.000000
Fill Compaction Factor: 0.000000

Elevation Interval Cut Area (ftA2) Cut Volume (CY) Fill Area (ftA2)  Fill Volume (CY) Cumulative Fill
(CY) (ac-ft)
1553.00 - 1554.00 0.00 0.00 0.00 0.00 0.00 0.00
1554.00 - 1555.00 0.00 0.00 44513 16.49 16.49 0.01
1555.00 - 1556.00 0.00 0.00 24255.08 898.34 914.82 0.57
1556.00 - 1557.00 0.00 0.00 110280.88 4084.48 4999.30 3.10
1557.00 - 1558.00 0.00 0.00 144789.34 5362.57 10361.87 6.42
1558.00 - 1559.00 0.00 0.00 178943.68 6627.54 16989.41 10.53
1559.00 - 1560.00 0.00 0.00 219399.02 8125.89 25115.30 15.57
1560.00 - 1561.00 0.00 0.00 256595.52 9503.54 34618.84 21.46
Dibble & Associates 3
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“User Name: JMikkelsen
Project: CAP Basins 1-4
Slice Volume Results

Slice Volume Results

Date: 12-22-99
Time: 10:36:41
Page: 1

Original Surface Model: Basin4 Site
Final Surface Model: Constant Elevation: 1575.

Cut Compaction Factor: 0.000000
Fill Compaction Factor: 0.000000

Elevation Interval Cut Area (ft*2) Cut Volume (CY)

Fill Area (ftr2)

1568.00 - 1569.00 0.00 0.00
1569.00 - 1570.00 0.00 0.00
1570.00 - 1571.00 0.00 0.00
1571.00 - 1572.00 0.00 0.00
1572.00 - 1573.00 0.00 0.00
1573.00 - 1574.00 0.00 0.00
1574.00 - 1575.00 0.00 0.00

Dibble & Associates

0.00
4368.63
47970.45
149240.75
252578.60
288093.83
300148.22

Fill Volume (CY)

0.00
161.80
1776.68
55627.44
9354.76
10670.14
11116.60

Cumulative Fill

(CY) (ac-ft)
0.00 0.00
161.80 0.10
1938.48 1.20
7465.92 4.63
16820.68 10.43
27490.82 17.04
38607.43 23.93

Stage Storage Relationship



“User Name: JMikkelsen
Project: Parkwood Ranch Basin (CAP 5)
Slice Volume Results

Slice Volume Results

Date: 12-22-99
Time: 10:39:19
Page: 1

Original Surface Model: Basin 5 Water
Final Surface Model: Constant Elevation: 1525

Cut Compaction Factor: 0.000000
Fill Compaction Factor: 0.000000

Elevation Interval Cut Area (ft*2) Cut Volume (CY)

Fill Area (ftr2)

Fill Volume (CY)

Cumulative Fill

(CY) (ac-ft)
1518.00 - 1519.00 __ 0.00 0.00 2859.94 105.92 105.92 0.07
1519.00 - 1520.00  0.00 0.00 29692.27 1099.71 1205.64 0.75
1520.00 - 1521.00  0.00 0.00 103697.89 3840.66 5046.30 3.13
1521.00 - 1522.00  0.00 0.00 244244.46 9046.09 14092.39 8.73
1522.00 - 1523.00  0.00 0.00 315362.02 11680.07 25772.47 15.97
1523.00 - 1524.00  0.00 0.00 385033.52 14260.50 40032.97 24.81
1524.00 - 1525.00  0.00 0.00 414039.68 15334.80 55367.77 34.32

Dibble & Associates
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1

CURRENT DATE: 08-09-1999 FILE DATE: 08-09-1999
CURRENT TIME: 10:27:23 FILE NAME: BASIN1

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.0

c ( SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
NO. (ft) (ft) (ft) MATERIAL (ft) (ft) n TYPE
1 51.87 46.41 474.71 1 RCP 2.00 2.00 .012 CONVENTIONAL
2
3
4
5
6
SUMMARY OF CULVERT FLOWS (cfs) FILE: BASIN1 DATE: 08-09-1999
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
51.87 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
52.82 4.0 4.0 0.0 0.0 0.0 0.0 0.0 0.00 1
53.29 8.0 8.0 0.0 0.0 0.0 0.0 0.0 0.00 1
53.67 12.0 12.0 0.0 0.0 0.0 0.0 0.0 0.00 1
54.05 16.0 16.0 0.0 0.0 0.0 0.0 0.0 0.00 1
54.49 20.0 20.0 0.0 0.0 0.0 0.0 0.0 0.00 1
5503 24.0 24.0 0.0 0.0 0.0 0.0 0.0 0.00 1
5597 28.0 28.0 0.0 0.0 0.0 0.0 0.0 0.00 1
57.06 30.0 30.0 0.0 0.0 0.0 0.0 0.0 0.00 1
59.03 36.0 330 0.0 0.0 0.0 0.0 0.0 2.75 9
59.06 40.0 33.0 0.0 0.0 0.0 0.0 0.0 6.64 9
59.00 33.0 33.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: BASIN1 DATE: 08-09-1999
HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
51.87 0.000 . 0.00 0.00 0.00
52.82 0.000 4.00 0.00 0.00
53 .29 0.000 8.00 0.00 0.00
53.67 0.000 12.00 0.00 0.00
54.05 0.000 16.00 0.00 0.00
54.49 0.000 20.00 0.00 0.00
55.03 0.000 24.00 0.00 0.00
55.97 0.000 28.00 0.00 0.00
57.06 0.000 30.00 0.00 0.00
59.03 -0.008 36.00 0.23 0.64
59.06 -0.001 40.00 0.31 0.77
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000

e ——————————————————————————————————————————————————————————————————————
e e ———

DIBBLE & ASSOCIATES 1 HY-8 Ourpur
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CURRENT DATE: 08-09-1999 FILE DATE: 08-09-1999
CURRENT TIME: 10:27:23 FILE NAME: BASIN1

PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft) BY 2.00 (ft)) RCP

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET W OUTLET T™W
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL . VEL.
(cfs) (£t) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)
0.00 51.87 0.00 -5.46 0-NF 0.00 0.00 0.00 -0.05 0.00 0.00
4.00 52.82 0.95 -3.96 1-S2n 0.52 0.69 0.39 0.61 9.09 0.76
8.00 53.29 1.42 -3.34 1-S2n 0.75 Lo 0L 0.75 0.87 7.47 0.92
12.00 53.67 1.80 -2.44 1-S2n 0.95 1.24 0.84 1.06 9.58 1.02
16.00 54 .05 2.18 -1.25 1-S2n Lsnd3 1.44 1.04 1.21 9.71 1.10
20.00 54.49 2.62 0.24 1-S2n 1,31 1.60 1.20 1.34 10.11 1.16
24.00 55.03 3.16 2.01 5-82n 1,51 1.72 1.42 1.46 10.03 1.22
28.00 55.97 3.78 4.10 5-S2n 1.79 1.84 1.79 1.57 9.43 1.27
30.00 57.06 4.13 5.19 2-M2c 2.00 1.90 1.90 1.61 9.81 1.29
33.01 59.03 4.68 7.16 2-M2c 2.00 1.99 1.99 1.75 10.54 1.35
33.05 59.05 4.69 7.18 2-M2c 2.00 1.99 1.99 1.83 10.55 1.39
El. inlet face invert 51..87 £& El. outlet invert 46 .41 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
* Kk Kk k% SITE DATA * k Kk k k EdeANmENT TOE dhkkhkhkhkhkkhhkkhkkhkih
UPSTREAM STATION 0.00 ft
UPSTREAM ELEVATION 52.00 ft
UPSTREAM EMBANKMENT SLOPE (X:1) 6.00
DOWMSTREAM STATION 490.00 ft
DOWNSTREAM ELEVATION 46 .36 ft
DOWNSTREAM EMBANKMENT SLOPE (X:1) 2.00
* ok ok ok Kk CULVERT DATA S‘LWARY khkhkhkhkkhkdhkhkhkhkhkhkhkhkhkhkhkhdhrhhdtt
BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.00 ft
BARREL MATERIAL CONCRETE
BARREL MANNING'S n 0.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL GROOVED END IN HEADWALL
INLET DEPRESSION NONE
HY-8 Ourpur

DIBBLE & ASSOCIATES 2




CURRENT DATE:
CURRENT TIME:

08-09-1999
10:27:23

FILE DATE:
FILE NAME: BASIN1

3

08-09-1999

TAILWATER

***%*%% REGULAR CHANNEL CROSS SECTION ****k*%*x%kx*kxx

BOTTOM WIDTH

SIDE SLOPE H/V (X:1)

CHANNEL SLOPE V/H

(ft/ft)

MANNING'S n (.01-0.1)

CHANNEL INVERT ELEVATION
CULVERT NO.1 OUTLET INVERT ELEVATION

*¥*kk*x* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW
(cfs)
0.00
4.00
8.00
12.00
16.00
20.00
24.00
28.00
30.00
36.00
40.00

W.S.

E.

(£t)

46.
47 .
47.
47.
47.
47.
47 .
47.
48.
48.
48.

36
02
28
47
62
75

FROUDE
NUMBER

[eleNeoloNoNoNoNoNoNeRa)

.000
.166
.169
171
« 73
.174
175
«176
<177
.178
~179

DEPTH
(f£t)

PRRPRPRPRRRPRPRPOOO

.00
.66
.92
.10
.26
: 39
.51
.61
.66
.80
.88

VEL.
(£/s)

PRPRPRRRPRPRPROOCO

.00
.76
.92
.02
.10
.16
.22
.27
29
- 35
.39

4.
6.
0.
0.

46.
46.

SHEAR

(p

[eleoooloNoNoNoNeoNoNe)

00 ft

0
001
025

36 ft
41 ft

sf)
.00
.02
.03
.03
.04
.04

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE

EMBANKMENT TOP WIDTH
CREST LENGTH

OVERTOPPING CREST ELEVATION

GRAVEL
16.00
200.00
59.00

ft
ft
ft

DiIBBLE & ASSOCIATES

HY-8 Ourputr
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CURRENT DATE: 01-03-2000 FILE DATE: 01-03-2000
CURRENT TIME: 09:19:56 FILE NAME: BASIN3

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.0

C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U _________________________________________________________________________
L INLET OUTLET CULVERT BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
NO. (ft) (ft) (fr) MATERIAL (ft) (ft) n TYPE
1 53.96 52.50 491.81 1 RCP 2.50 2.50 .012 CONVENTIONAL
2
3
4
5
6
SUMMARY OF CULVERT FLOWS (cfs) FILE: BASIN3 DATE: 01-03-2000
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
53.96 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
55.32 8.0 8.0 0.0 0.0 0.0 0.0 0.0 0.00 1
55.96 16.0 16.0 0.0 0.0 0.0 0.0 0.0 0.00 1
56.57 24.0 24.0 0.0 0.0 0.0 0.0 0.0 0.00 1
57.74 32.0 32.0 0.0 0.0 0.0 0.0 0.0 0.00 1
60.03 40.0 40.0 0.0 0.0 0.0 0.0 0.0 0.00 1
61.19 48.0 44.1 0.0 0.0 0.0 0.0 0.0 3.57 6
61.40 56.0 44 .7 0.0 0.0 0.0 0.0 0.0 10.94 4
61.48 60.0 45.0 0.0 0.0 0.0 0.0 0.0 14.53 3
61.71 72.0 45.8 0.0 0.0 0.0 0.0 0.0 26.06 4
61.83 80.0 46.2 0.0 0.0 0.0 0.0 0.0 33.43 3
61.00 43.5 43.5 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: BASIN3 DATE: 01-03-2000
HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
53.96 0.000 0.00 0.00 0.00
55.32 0.000 8.00 0.00 0.00
55.96 0.000 16.00 0.00 0.00
56.57 0.000 24.00 0.00 0.00
57.74 0.000 32.00 0.00 0.00
60.03 0.000 40.00 0.00 0.00
61.19 -0.005 48.00 0.30 0.63
61.40 -0.005 56.00 0.35 0.63
61.48 -0.007 60.00 0.49 0.82
61.71 -0.010 72.00 0.16 0.22
61.83 -0.005 80.00 0.38 0.47
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
DiBBLE & ASSOCIATES 1 HY-8 Outpur
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CURRENT DATE: 01-03-2000 FILE DATE: 01-03-2000
CURRENT TIME: 09:19:56 FILE NAME: BASIN3
PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.50 (ft) BY 2.50 (ft)) RCP
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET W
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (f£t) (fps) (fps)
0.00 53.96 0.00 -1.46 0O-NF 0.00 0.00 0.00 -0.07 0.00 0.00
8.00 55.32 1.29 1.36 2-M2c 0.98 0.93 0.93 0.09 4.77 3.96
16.00 55.96 1.93 2.00 2-M2c 1.48 1.35 1.35 0.18 5.94 5.17
24 .00 56.57 2.46 2.61 2-M2c 2.02 1.66 1.66 0.24 6.93 6.03
32.00 57.74 3.04 3.78 2-M2c 2.50 1.92 1.92 0.30 7.93 6.71
40.00 60.03 3.76 6.07 2-M2c 2.50 2.11 2.11 0.36 9.07 7.29
44 .14 61.17 4.19 7.21 2-M2c 2.50 2.20 2.20 0.41 9.67 7.79
44 .70 61.40 4.25 7.44 2-M2c 2.50 2.21 2.21 0.45 9.75 8.24
44 .98 61.48 4.28 7.52 2-M2c 2.50 2.22 2.22 0.47 9.79 8.44
45 .77 61.71 4.37 7.75 2-M2c 2.50 2.23 2.23 0.53 9.90 9.02
46.19 61.83 4.42 7.87 2-M2c 2.50 2.24 2.24 0.57 9.95 9.36
El. inlet face invert 53.96 ft El. outlet invert 52.50 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
* Kk k Kk * SITE DATA * ok ok kK CULVERT INVERT khkhkhkkhkkhkhkhkkhkhhkixh
INLET STATION 0.00 ft
INLET ELEVATION 53.96 ft
OUTLET STATION 491.81 ft
OUTLET ELEVATION 52.50 ft
NUMBER OF BARRELS 1
SLOPE (V/H) 0.0030
CULVERT LENGTH ALONG SLOPE 491.81 ft
* % %k k& CULVERT DATA stY khkhkhkhkhkhkhkhkhkhkhkhhhkhkhkdhhkhkhkdrh
BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.50 ft
BARREL MATERIAL CONCRETE
BARREL MANNING'S n 0.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL GROOVED END IN HEADWALL
INLET DEPRESSION NONE
2 HY-8 Ourpur

DIBBLE & ASSOCIATES



CURRENT DATE:
CURRENT TIME:

01-03-2000
09:19:56

FILE DATE:
FILE NAME: BASIN3

3

01-03-2000

TAILWATER

**%kxk** REGULAR CHANNEL CROSS SECTION **#** k& kkkk*&xk*

BOTTOM WIDTH
SIDE SLOPE H/V
CHANNEL SLOPE V/H

MANNING'S n

*xxk*x* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW
(cfs)

0.
8.
16.
24.
.00

32

40.
48.
56.
60.
72
80.

00
00
00
00

00
00
00
00
00
00

W.S.

Bs

(ft)

52
52
52

.43
+59
.68
52
52.
525
52.
52.
52.
53,
53 ¢

(X:1)
(ft/ft)
(.01-0.1)
CHANNEL INVERT ELEVATION

CULVERT NO.1 OUTLET INVERT ELEVATION

FROUDE
NUMBER

NNNNRPRPRERPO

.000
.727
.832
.892
: 933
.965
.990
.011
.020
.043
.056

DEPTH
(ft)

[ejeolololoNeoNoNoNoNoNe]

.00
.16
25
.31

VEL.
(£/s)

0.
.96
.17
.03
.71
.29
.79
.24
.44
.02
+36

VCOWowowIJoounw

00

12.

2
0.
0

52 s
52

00 ft
.0

019

.015
43 ft
50 ft

SHEAR

(p

eloNeooNoNoNoNoNoNoNe)

sf)
.00
.19
.29
.37
.44
.50
=56
.61
.63
.70
.75

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE

EMBANKMENT TOP WIDTH
CREST LENGTH

OVERTOPPING CREST ELEVATION

GRAVEL
16.00
16.00
61.00

ft
£t
£t

DIBBLE & ASSOCIATES

HY-8 Ourpur
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CURRENT DATE: 09-27-1999 FILE DATE: 09-27-1999
CURRENT TIME: 09:15:25 FILE NAME: BASIN4
FHWA CULVERT ANALYSIS
HY-8, VERSION 6.0
C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT BARRELS
\Y% ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
NO. (f£r) (ft) (ft) MATERIAL (ft) (ft) n TYPE
1 67.75 67.61 72.40 2 RCP 2.50 2.50 .012 CONVENTIONAL
2
3
4
5
6
SUMMARY OF CULVERT FLOWS (cfs) FILE: BASIN4 DATE: 09-27-1999
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
67.75 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
68.95 12.5 12.5 0.0 0.0 0.0 0.0 0.0 0.00 1
69.51 25.0 25.0 0.0 0.0 0.0 0.0 0.0 0.00 1
69.98 37.5 37.5 0.0 0.0 0.0 0.0 0.0 0.00 1
70.44 50.0 50.0 0.0 0.0 0.0 0.0 0.0 0.00 1
70.51 53.0 53.0 0.0 0.0 0.0 0.0 0.0 0.00 1
71.48 75.0 75.0 0.0 0.0 0.0 0.0 0.0 0.00 1
72.15 87.5 87.5 0.0 0.0 0.0 0.0 0.0 0.00 1
72.92 100.0 100.0 0.0 0.0 0.0 0.0 0.0 0.00 1
73.71 112.5 112.5 0.0 0.0 0.0 0.0 0.0 0.00 1
74.56 125.0 125.0 0.0 0.0 0.0 0.0 0.0 0.00 1
75.00 131.0 131.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: BASIN4 DATE: 09-27-1999
HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
67.75 0.000 0.00 0.00 0.00
68.95 0.000 12.50 0.00 0.00
69.51 0.000 25.00 0.00 0.00
69.98 0.000 37.50 0.00 0.00
70.44 0.000 50.00 0.00 0.00
70.51 0.000 53.00 0.00 0.00
71.48 0.000 75.00 0.00 0.00
7215 0.000 87.50 0.00 0.00
72.92 0.000 100.00 0.00 0.00
73.71 0.000 112.50 0.00 0.00
74.56 0.000 125.00 0.00 0.00
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000

DiBBLE & ASSOCIATES

HY-8 Outputr
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CURRENT DATE: 09-27-1999 : FILE DATE: 09-27-1999
CURRENT TIME: 09:15:25 FILE NAME: BASIN4

PERFORMANCE CURVE FOR CULVERT 1 - 2( 2.50 (ft) BY 2.50 (ft)) RCP

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET W OUTLET W
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.

(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)
0.00 67.75 0.00 -0.03 O-NF 0.00 0.00 0.00 0.11 0.00 0.00
12.50 68.95 1.12 1.20 2-M2c 0.97 0.82 0.82 0.36 4.44 0.00
25.00 69.51 1.68 1.76 2-M2c 1.46 1.18 1.18 0.60 5.47 0.00
37.50 69.98 2.12 2.23 2-M2c 1.98 1.47 1.47 0.86 6.27 0.00
50.00 70.44 2.53 2.69 2-M2c 2.50 1.70 1.70 1.09 7.04 0.00
53.00 70.51 2.63 2.76 2-M2c 2.50 175 1.75 1.15 7.20 0.00
75.00 71.48 3.52 3.73 2-M2c 2.50 2.06 2.06 1.59 8.69 0.00
87.50 72.:15 4.15 4.40 2-M2c 2.50 2.19 2.19 1.84 9.62 0.00
100.00 72.92 4.87 5.17 2-M2c 2.50 2.32 2.32 2.08 10.57 0.00
112.50 73.71 5.67 5.96 2-M2c 2.50 2.46 2.46 2.21 11.57 0.00
125.00 74.56 6.55 6.81 6-FFc 2.50 2.50 2.50 2.33 12.73 0.00
El. inlet face invert 67.75 ft El. outlet invert 67.61 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
* k k kK SITE DATA *k Kk kk CULVERT INVERT khkkk*xkhkkhhkkhkkkhkk
INLET STATION 0.00 ft
INLET ELEVATION 67.75 ft
OUTLET STATION 72.40 ft
OUTLET ELEVATION 67.61 ft
NUMBER OF BARRELS 2
SLOPE (V/H) 0.0019
CULVERT LENGTH ALONG SLOPE 72.40 ft
* k Kk Kk )k CULVERT DATA SUmARY L E SRR EE SRS SR SR EREEE RS SRR
BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.50 ft
BARREL MATERIAL CONCRETE
BARREL MANNING'S n 0.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL GROOVED END IN HEADWALL
INLET DEPRESSION NONE
2 HY-8 Outpur

DIBBLE & ASSOCIATES



CURRENT DATE: 09-27-1999
JURRENT TIME: 09:15:25

3

FILE DATE: 09-27-1999
FILE NAME: BASIN4

TAILWATER
TAILWATER RATING CURVE
FLOW (cfs) W.S.E. (ft) DEPTH (ft)
0 67.72 0.11
13 67.97 0.36
25 68.21 0.60
38 68.47 0.86
50 68.70 1.09
53 68.76 1.15
75 69.20 1.59
88 69.45 1.84
100 69.69 2.08
113 69.82 2.21
125 69.94 2.33

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE

EMBANKMENT TOP WIDTH

CREST LENGTH

OVERTOPPING CREST ELEVATION

PAVED

16.00 ft
76.00 ft
75.00 ft

DiBBLE & ASSOCIATES

HY-8 Ourput
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CURRENT DATE: 09-23-1999 FILE DATE: 09-23-1999
CURRENT TIME: 09:46:17 FILE NAME: BASINS
********************************************************************************
Fode ek ko ek de ke ke e ek ke sk sk ke ek ke ke e ok ke ke FHWA CULVERT ANALYSIS LR RS E S SS SRR R ERRERERERERE
J Je Je e de kv de s de de sk e ke e e e e ek e ke ok ok ok ke HY_B’ VERSION 6.0 de de dede de d Kk ok ok ok ok ko ok ke ok ke ke ok ke ko ok ok ok
********************************************************************************
| C | SITE DATA | CULVERT SHAPE, MATERIAL, INLET |
I R R l
| L | INLET OUTLET CULVERT | BARRELS |
| V | ELEV. ELEV. LENGTH | SHAPE SPAN RISE MANNING INLET |
|NO. | (ft) (ft) (ft) | MATERIAL (ft) (ft) n TYPE |
| 1 | 18.00 16.46 215.51 | 1 RCB 10.00 3.00 .012 CONVENTIONAL|
|2 | | |
N ! l
| 4| ! !
| 5 | ! |
| 6 | | |
********************************************************************************
Fdkhkhkdkhkhhkhhkhkdkhkhhdkhkhkhkhhkhkhrhrhhhdhhhkhhhhkhkhkhkhhkhhhhkhkhkdhhhrdhhkhdhhkhdkhkhhhhkdkrhrhhhhkdhddhhdhhtd
SUMMARY OF CULVERT FLOWS (cfs) FILE: BASINS DATE: 09-23-1999
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
20.99 150.0 150.0 0.0 0.0 0.0 0.0 0.0 0.00 1
21.45 180.0 180.0 0.0 0.0 0.0 0.0 0.0 0.00 1
21.94 210.0 210.0 0.0 0.0 0.0 0.0 0.0 0.00 1
22.45 240.0 240.0 0.0 0.0 0.0 0.0 0.0 0.00 1
23.01 270.0 270.0 0.0 0.0 0.0 0.0 0.0 0.00 1
23.63 300.0 300.0 0.0 0.0 0.0 0.0 0.0 0.00 1
24.30 330.0 330.0 0.0 0.0 0.0 0.0 0.0 0.00 1
25.03 360.0 360.0 0.0 0.0 0.0 0.0 0.0 0.00 1
25.42 375.0 375.0 0.0 0.0 0.0 0.0 0.0 0.00 1
26.68 420.0 420.0 0.0 0.0 0.0 0.0 0.0 0.00 1
26.68 450.0 420.0 0.0 0.0 0.0 0.0 0.0 657.53 4
25.00 448.7 448.7 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
hhkdkhkhkhkkhkkhhkhkhhhhhbhkhkdhkhhhbhhhhhkhhbhhrhhhhhhhkhrbhhrhrdkhkhhhhhhkhkhkhkdhdhddhhhdkhdkhdhkhkdddkddkhkk

khdkhkkdkhkhkhhkhdkhkhhkhhkhdhhhhbhkhkhkhkhkhrhkhhhhhrhhhkhkhkhhkhkhhkhhkhkhhkhhhkhhkhhdhhhkhkrhhhhdkhdkhkkdkddhkkdhhit

SUMMARY OF ITERATIVE ?QLUTION ERRORS FILE: BASINS DATE: 09-23-1999
HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
20.99 0.000 150.00 0.00 0.00
21.45 0.000 ' 180.00 0.00 0.00
21.94 0.000 210.00 0.00 0.00
22.45 0.000 240.00 0.00 0.00
23.01 0.000 270.00 0.00 0.00
23.63 0.000 300.00 0.00 0.00
24.30 0.000 330.00 0.00 0.00
25.03 0.000 360.00 0.00 0.00
25.42 0.000 375.00 0.00 0.00
26.68 0.000 420.00 0.00 0.00
26.68 0.000 450.00 -627.53 -139.45
dhkhkkhkhkkdhkdhdkhkhkhkhkhkhkdhhrdkhhhdhhhhhdhdhdbhkhhrhdkhhkhkhkhkhkhkhrdrhkhhkhkhdkhdkhdkrhrkhhdkhdkhhdhdhhdhd
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000

hhkddhkhdkhdkhhhkdhdhhrdkhkdhhhkdhkhhhdkhhrkhdbhhrhhhkhrhhkhrrhdhrhkhdk kb hkhkdkhdhdhdkdkdhhdhihkdkdk ik kdhdkhdih
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********************************************************************************

PERFORMANCE CURVE FOR CULVERT 1 - 1( 10.00 (ft) BY 3.00 (ft)) RCB
********************************************************************************
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET W OUTLET W
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)

********************************************************************************

150.00 20.99 2.99 1.67 1-S2n 1.36 1.92 1.32 2.43 11.40 2.40
180.00 21.45 3 .45 2.22 1-S2n 1.54 2.16 1.58 2.67 11.37 2.53
210.00 21.94 3.94 2.83 1-S2n 1.71 2.40 1.77 2.89 11.88 2.64
240.00 22.45 4.45 3.49 4-FFt 1.87 2.62 1.87 3.09 12.85 2.74
270.00 23.01 5.01 4.20 4-FFt 2.02 2.84 2.02 3.28 13.35 2.83
300.00 23.63 5.63 4.95 4-FFt 2.17 3.00 2.17 3.46 13.80 2.91
330.00 24.30 6.30 5.75 4-FFt 2.32 3.00 2.32 3.63 14.22 2.98
360.00 25.03 7.03 6.60 4-FFt 2.46 3.00 2.46 3.78 14.61 3.06
375.00 25.42 7.42 7.04 4-FFt 2.53 3.00 2.53 3.86 14.80 3.09
420.00 26.68 8.68 8.46 4-FFt 3.00 3.00 2.53 4.08 16.57 3.19
420.00 26.68 8.68 8.60 4-FFt 3.00 3.00 2.53 4.22 16.57 3.25

********************************************************************************

El. inlet face invert 18.00 ft El. outlet invert 16.46 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

********************************************************************************

% %k %k Kk SITE DATA % %k Kk Kk CULVERT INVERT J de de ke de ke ke Kodeokok ok ok ke

INLET STATION 0.00 ft

INLET ELEVATION : 18.00 ft

OUTLET STATION 215.50 ft

OUTLET ELEVATION 16.46 ft

NUMBER OF BARRELS 1

SLOPE (V/H) 0.0071

CULVERT LENGTH ALONG SLOPE 215.51 ft
c %k Kk d ok CULVERT DATA SUWARY ************************

BARREL SHAPE BOX

BARREL SPAN 10.00 ft

BARREL RISE 3.00 ft

BARREL MATERIAL CONCRETE

BARREL MANNING'S n = 0.012

INLET: TYPE 1 CONVENTIONAL

INLET EDGE AND WALL 1:1 BEVEL (45 DEG. FLARE)

INLET DEPRESSION NONE

********************************************************************************



********************************************************************************
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TAILWATER
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*rxxkx% REGULAR CHANNEL CROSS SECTION *%% sk ks ko 4k k
BOTTOM WIDTH

SIDE SLOPE H/V
CHANNEL SLOPE V/H

(X:1)
(ft/ft)

MANNING'S n (.01-0.1)

CHANNEL INVERT ELEVATION

CULVERT NO.1 OUTLET INVERT ELEVATION

16.

4.
0.
0

00 ft
0
001

.020
16.
16.

46 ft
46 ft

**xxk%k* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW

(cfs)
150.
180.
210.
240.
270.
300.
330.
360.
375.
420.
450.

00
00
00
00
00

W.S.E.

(ft)

18.
19.
19.
19.
19.
19.
20.
20.
20.
20.
20.

89
13
35
55
74
92
09
24
32
54
68

SleloNeoNeNoNoNoNe)

FROUDE
NUMBER

0

.271

0.272

«273
.274
215
.276
.276
.277
.277
.278
.279

DEPTH

(ft)
.43
.67
.89
.09
.28
.46
.63

R WWWWwWwwN NN

VEL.
(£/s)
2.40
2.53
2.64
2.74
2.83
2.91
2.98
3.06
3.09
3.19
3.25

SHEAR

(p

[=leNoNeoNoNoNoloNoNoNo)

sf)
.08
.08
.09
.10
.10
.11
.11
.12
.12
.13
.13

********************************************************************************

&g e dede ke sk ke sk de ke de de e e de ke ok ke ok Kk ok ok ok ke
f******************************************************************************

ROADWAY SURFACE

EMBANKMENT TOP WIDTH

CREST LENGTH
OVERTOPPING CREST ELEVATION

ROADWAY OVERTOPPING DATA

***************;**********

PAVED

16.00 ft
100.00 ft
25.00 ft

************************&*******************************************************
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NOTE:
SCHEMATIC BASED UPON INFORMATION PROVIDED BY
THE FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

INSET ‘A

MATCH LINE SEE SHEET 2 OF 2

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

Southeast Mesa
Area Drainage Master Plan

F.C.D. CONTRACT NO. 95-32

LEGEND

STUDY BOUNDARY =simenm

SUB-BASIN BOUNDARY

DIVERT HYDROGRAPH

SUB-BASIN RUNOFF

OUTFLOW FROM STUDY AREA

DETENTION BASN

|
LOFBE o

CAP OVERCHUTE

N
2500 o 2500 5000
=1 == ]
SCALE: 1 - 5000'

DIBBLE & ASSOCIATES

| CONSUL TING ENGINEERS
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INSET ‘B’

HEC-1 SCHEMATIC
NORTH OF
SUPERSTITION FREEWAY

SHEET 1 OF 2
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* * *

*
* FLOOD HYDROGRAPH PACKAGE (HEC-1) x ¥ U.S. ARMY CORPS OF ENGINEERS *
L& JUL 1997 X * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* . * DAVIS, CALIFORNIA 95616 *
* RUN DATE 28SEP99 TIME 11:05:44 * * (916) 756-1104 *
* * * *
LA R R R Ty Y KRERKKRRKR KKK KR KRR AR KRR AR AR AR KA KRR RN AR A RN K
X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX - XXXX X XXXXX X
X . X X X X
X X X X X X
X X XXXXXXX XXXXX XXX
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 THOSE 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
]
1 HEC-1 INPUT PAGE 1

LINE ID..... EO e R P U Y - RCTr SR [P RS : DAPIEPRPN: BRSPS I ]

1 ID 90% DESIGN FILE FOR DETENTION BASINS 1 THROUGH 5

2 IDp FILE REVISED SEP., 1999 BY DIBBLE & ASSOCIATES - DCF

3 IDp

4 D EAST MESA AREA DRAINAGE MASTER PLAN

5 D AREA NORTH OF SUPERSTITION FREEWAY

6 Ip

7 D FINAL REVISIONS MAY. 1998 - D&A

8 ID

9 D REVISED BY VALERIE SWICK, OCTOBER-NOVEMBER 1996
10 D TO INCORPORATE THE SUPERSTITION STRUCTURES AND COMBINE MODELS
11 ID

12 ID REVISED BY DAVID DEGERNESS, NOVEMBER 1997 INCORPORATING DIBBLE SUPPLIED
13 D DETENTION BASINS AND CHANNEL ROUTINGS DOWNSTREAM OF THE CAP

14 D

15 D FILE NORTHPL1.H1I now is named NDIBF.DAT

16 D BASED ON GENERAL PLAN FOR FUTURE MESA LAND USE (1997)

17 D

18 ID THIS MODEL REPRESENTS THE FUTURE CONDITION OF THE WATERSHED (BASED ON 1997
19 ID MAG FUTURE LAND USE FOR THE MESA AREA)

20 iD TOTAL DRAINAGE AREA IS APPROXIMATELY 17 SQ. MI.

DiBBLE & ASSOCIATES HEC-1 Outrutr




21 ID
22 ID 100-YEAR 24-HOUR FREQUENCY
23 ID
24 D
25 1D METHODOLOGY
26 ID THE US CORPS OF ENGINEERS FLOOD HYDROLOGY MODEL HEC-1 DATED JUL.1997 VER 4.1
27 ID SCS TYPE II RAINFALL DISTRIBUTION
28 ID S-GRAPH HYDROGRAPH
29 . ID GREEN AND AMPT INFILTRATION EQUATION USED FOR CALCULATING LOSSES
30 ID NORMAL DEPTH STORAGE CHANNEL ROUTING
31 D APPROXIMATE DIRECTION, LOCATION, AND LENGTH OF THE WASHES HAVE BEEN
32 iD EVALUATED BASED ON FIELD INVESTIGATION, USGS MAPS, LANDIS AERIAL SURVEYS
33 ID DATED 1994
34 ID THE NOAA TECHNICAL MEMORANDUM NOAA ATLAS 2 DEPTH AREA RATIOS
35 ID
36 ID INITIAL STUDY PERFORMED BY LISA C. YOUNG
37 ID REVIEWED BY VALERIE A. SWICK
38 ID HYDROLOGY BRANCH ENGINEERING DIVISION, FLOOD CONTROL
39 ID DISTRICT OF MARICOPA COUNTY, DECEMBER - JULY 1995.
40 ID
41 D ASSUMED VELOCITY OF 1 FT/SEC FOR SHEET FLOW, 2 FT/SEC FOR WASH/NATURAL
42 1D CHANNEL, 3 FT/SEC FOR ROAD AND GRASS CHANNEL, 10 FT/SEC FOR CONCRETE CHANNEL
43 ID
44 ID DIVERSIONS FOR EACH BASIN ARE TO ACCOUNT FOR RETENTION DUE TO DEVELOPMENT.
45 D VOLUMES (AC-FT) WERE OBTAINED FROM RUNNING THE FUTURE CONDITIONS MODEL WITH
46 ID THE 100 YR 2 HR STORM. ADJUSTMENTS WERE MADE FOR EACH SUBBASIN DEPENDING ON
47 ID THE AMOUNT OF CURRENT DEVELOPMENT, WHICH IN MOST CASES DOES NOT RETAIN THE
48 D 100 YR 2 HR STORM EVENT. THE FUTURE VOLUME WAS REDUCED BY 20% TO ALLOW FOR
49 ID SMALL AREAS IN THE SUBBASIN THAT DO NOT FLOW INTO THE RETENTION BASINS.
50 ID
51 ID DDM MCUHP2 MESA AREA DRAINAGE MASTER PLAN
*DIAGRAM Y
52 IT 5 1APR97V 500
53 I0 5
54 IN 15
1 HEC-1 INPUT PAGE 2

LINE ID.......1.......2.......3.......4.......5.......5.......7.......8.......9. ..... 10
5% JD 3.60 0.01
56 - PC .000 .002 .005 .008 .011 .014 017 .020 .023 .026
57 PC .029 .032 .035 .038 .041 .044 .048 .052 .056 .060
58 PC .064 .068 .072 .076 .080 .085 .090 .095 .100 .105
59 PC .110 .115 .120 .126 .135 .142 .150 .158 .166 .175
60 PC .184 .195 .208 .224 .243 .266 .318 .479 .678 .716
61 PC .743 .764 .781 .1795 .808 .818 .828 .837 .844 .851
62 PC .858 . .865 .871 .877 .883 .889 .895 .900 .905 .910
63 PC .915 .919 .923 .927 .931 .935 .939 .943 . 947 .951
64 PC .954 .957 .960 .963 .966 .969 .972 .975 .978 .981
65 PC .984 .987 .990 .993 .996 .999 1.000
66 JD 3.58 1
67 JD 3.49 5 *
68 JD 3.38 10.0
69 JD 3.24 30.0
70 JD 3.10 60.0
71 JD 3.05 90.0

*
DiBLE & Assn‘




*‘II!4 ' KK 42 ‘II'k "II'W
3 . KM BASIN 42 b

74 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
75 KM L= 3.1 Lca= 1.5 S= 60.9 Kn= .046 LAG= 55.2
76 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
77 BA 1.75
78 LG .24 .25 5.00 .31 31.00 i .
79 Ul 107. 107. 219. 392. 505. 582. 656. 758. 877. 1143.
80 Ul 1368. 1145. 967. 854, 736. 640. 544. 461. 335. 208.
81 B 5 183. 175. 117. 107. 83. 33. 33. 33. 33. 33.
82 Ul 33. 33. 0. 0. 0. 0. 0. 0. 0. 0.
83 Ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
*
84 KK D42
85 KM RETAIN 100 YEAR 2 HOUR, (42% for FUTURE DEVELOPMENT)
86 DT D42 54
87 DI 0 10000
88 DQ 0 10000
*
89 KK 42751
90 RS 10 FLOW -1
91 RC 0.08 0.055 0.08 7000 0,011
92 RX 0 600 700 710 720 730 830 1630
93 RY 10 5 3 0 0 3 5 10
*
94 KK 51
95 KM  BASIN 51
96 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
97 KM L= 1.5 Lca= .8 S= 54.4 Kn= .042 LAG= 29.4
98 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
99 BA . 1.24
100 LG .21 .25 4.60 .41 47.00 ‘ :

101 U1 142. 372. _ 690. . 888. 1187. 1735. 1362. 1051. = 796. 556.
1 : i HEC-1 INPUT PAGE 3
LINE ID.......1....... 2,003 000004005 B T e Bl el 900000
102 Ul 284. 215. 142. 58. 44. 44. 44. 0. 0. 0.
103 Ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

*
104 KK D51
105 KM RETAIN 100 YEAR 2 HOUR, (50% FOR FUTURE DEVELOPMENT)
106 DT D51 50
107 DI 0 10000
108 DQ 0 10000
*
109 KK cs51
110 KM  COMBINE FLOWS FROM 42 AND 51
111 HC 2 '
*
112 KK 51753
113 KM ROUTE 51 TO 53 VIA SHEET FLOW TO THE SOUTHWEST
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