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ABSTRACT
EXECUTIVE SUMMARY

The recommended facilities and their estimated costs excluding right of
way acquisition are as follows:

These recommendat ions are made based on an eva1uat i on of expected
growth and runoff patterns. Runoff modelling has been performed using
the U. S. Soil Conservation Service TR-20 runoff synthesis model.

Estimated Cost
$1,206,450
$ 784,240
$2,232,100
$2,204,730
$ 860,110
$1,466,460

Location
Upper East Fork at Beardsley Road
9th Street at Union Hills Drive
Upper East Fork at Cave Creek Road

Upper East Fork at 20th Street

Paradise Valley Park

9th Street at Campobello

Basin No.

1

2

3a

3b

4

5

This report identifies detention area slzlng criteria for six proposed
detent i on areas in the Upper East Fork Cave Creek Watershed shown on
Figure 1.1. For each site, detention basin dimensions and volumes are

recommended to enable detention of IOO-year runoff with a maximum basin
out flow equal to or 1ess than the capacity of exi st i ng and proposed

Phoenix storm sewers downstream from the detention basins.
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Total Estimated Cost of Improvements $8,734,090

CONCLUSIONS

The recommendations made in this report are based on the following

conclusions.
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1. Plate A shows runoff quantities computed using the TR-20 model for
the 100-year storm with the proposed detention basins in place.
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2. Comparison of the basin outfall hydrograph for the Upper East Fork
Cave Creek Area Drainage Master Study (ADMS) with that obtained
using the modifications recommended in this report shows that the

peak di scharge wi 11 be increased from 7700 cfs peak flow to 7800

cfs. This is because one of the detention basins recommended in

the ADMS has been deleted, although other basins have been upsized
to compensate for this.

RECOMMENDATIONS

The following recommendations are made:

1. It is recommended that each of the detention areas be sized using
the guidelines shown in Table 4.1.

I
I
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I
I
I

2. It is recommended that land be acquired for an unlined open
channe1 fo 11 owi ng the Upper East Fork of Cave Creek from Un ion

Hills Drive upstream to Beardsley Road. Estimated right-of-way
requirements are shown on Figure 4.7

I
I
I
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CHAPTER 1
BACKGROUND

OBJECTIVES

This Detention Basin Sizing Study has been prepared for the Flood
Control District of Maricopa County and the City of Phoenix to identify

area and volume requirements for six detention basin sites recommended
in the Upper East Fork Cave Creek Area Drainage Master Study. Figure
1.1 shows the location of each of the six detention basin sites.

SCOPE OF WORK

Specific work items for this detention area sizing study are outlined
in the scope of work for Contract FCD No. 88-45, dated November 2,
1988, and are summarized below:

1. Modi fy the TR-20 watershed model used to prepare the Upper East

Fork Cave Creek ADMS, basing calculations on the lOa-year storm at

build-out runoff conditions, including the ADMS recommended

facilities with minor modifications upstream of the detention

basins.

2. Based on the two-year frequency storm drain capacities set by the
City of Phoenix, determine the volume and area of detention needed
to allow conveyance of a lOa-year storm downstream of the

detention basins making use of the City of Phoenix two-year
frequency storm drains.

3. Visit the six proposed detention sites, take photographs and
verify field constraints affecting construction of detention

basins at proposed sites.

'------------------------lNil.!gg?&I/L§I\f1~~~------'
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STUDY AREA

Watershed Boundaries
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5. Determi ne updated right-of-way requi rements for channel upstream
of Grovers Avenue Detention Area, and prepare updated map.

2February 1989

The Upper East Fork Cave Creek Watershed is shown on Fi gure 1.1. It

includes approximately 16 square miles. The area is bounded on the
north by the Granite Reef Aqueduct of the Central Arizona Project. The
Paradi se Vall ey Detent ion Structure prevents runoff from enteri ng the
study area from the north. The east and southeast edge of the study
area is the Cave Creek - Indian Bend Wash divide. This divide is now
expected to be relocated to follow the proposed Squaw Peak corridor

6. Prepare a summary Progress Report of detention design criteria,
costs, and areas to be acquired for each detention basin site.
Prepare presentation of findings for meeting to be attended by
Flood Control District, City of Phoenix Engineering Department and
City of Phoeni x Parks Department Representatives. Attend
coordination meeting with County Library Department.

7. Prepare a written report to the Flood Control District of Maricopa
County identifying the selected alternative, its costs, and
recommended des ign cri teri a. The report shall also document the
alternative evaluation process.

8. For the recommended alternative, prepare TR-20 calculation showing
expected flows for the IOO-year storm. Prepare I" = 2000' scale
map showing flows for each design frequency.

4. Identify strategies for meeting IOO-year floodplain management
objectives using the detention sites available. Prepare cost
estimates for selected alternatives.

I
I
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Location
Upper East Fork at Beardsley Road
9th Street at Union Hills Drive
Upper East Fork at Cave Creek Road
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alignment. The watershed is bounded by Lookout Mountain to the south,
and by Cave Creek to the west.

There are six detention basin sites being evaluated. These are as
follows:
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PREVIOUS STUDIES

Northeast Storm Drainage Study

Upper East Fork Cave Creek Area Drainage Master Study (ADMS)

'----------------------lNl7lfg?·<§I/Lr§)I~~jft!Wlffff# ----I
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CHAPTER 2
HYDROLOGY AND FLOOD ROUTING CRITERIA

A number of prior studies by the Flood Control District of Maricopa
County and the City of Phoenix serve as the foundation for this study.
A summary of the studies used follows:

City of Phoenix - North Central Area Master Storm Drainage Study (East
Hal f)

Storm sewers in the study area east of 32nd Street were master planned
by the City of Phoenix in 1977. These existing and proposed master
planned storm sewers provide two-year flood protection. These sewers
are identified in the Northeast Storm Drainage Study.

Storm sewers in the study area west of 32nd Street were master planned
by the City of Phoen ix in 1981. These exi st i ng and proposed mas ter
planned storm sewers provide two-year flood protection. These sewers
are identified in the North Central Area Master Storm Drainage Study.

Flood control facilities in the study area were master planned by the
Flood Control District of Maricopa County, the City of Phoenix, and the
Maricopa County Highway Department in 1987. The Upper East Fork Cave
Creek Area Drainage Master Study recommended a joi nt use concept of
detention basins, open channels, parks and recreational trails to
provide lOO-year flood protection in the Upper East Fork Cave Creek
watershed.

I
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TR-20 WATERSHED MODEL

General Model Description

Integration of Two-Year Storm Sewers into lOa-Year ADMS Concept

2. Open channels downstream from detention basins have been deleted.

6February 1989

1. Detent ion volumes have been increased as needed to reduce flood
peak discharges to levels consistent with identified City of
Phoenix storm drain capacities.

The hydrology of the Upper East Fork Cave Creek watershed for a
lOa-year flood was previously studied and modeled as part of the Upper
East Fork Cave Creek Area Drainage Master Study. Modeling used in
preparing the study was based on the U.S. Soil Conservation Service
TR-20 Watershed Model.

It is proposed that the two-year frequency storm drains identified in
the two City of Phoenix master plans be integrated into the lOO-year
flood protection concept. This, combined with increased detention
volumes, will allow the City of Phoenix and the Flood Control District
of Maricopa County to avoid constructing several large and expensive
open channels. Implementation of this concept requires the following
general changes be made to the 1987 Upper East Fork Cave Creek ADMS
lOa-year flood protection concept:

To be consistent with previous studies, the rainfall runoff
relationship for the study area was modeled using the U.s. Soil
Conservation Service TR-20 Computer Program. TR-20 is a single
rainfall event model which computes direct runoff resulting from any

3. Facil it i es recommended in the Upper East Fork ADMS have been
included upstream from the detention basins, with minor
modifications.

L....---------------------!N/laJ5?wI/L©IIf1~i7fi!f?jjgj-----J
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synthet ic or natural ra instorm. It develops flood hydrographs from
runoff and routes the flow through stream channels and detention
bas ins. It combi nes the routed hydrograph with those computed from
tributaries and computes the peak discharges and their times of
occurrence.

The TR-20 computer program is based on procedures descri bed in SCS
National Engineering Handbook, Section 4. Individual subwatershed
characteristics that affect runoff are described by variables that have
been developed from fi e1d measurements taken innumerous watersheds
throughout the country.

In preparing the Upper East Fork Cave Creek AOMS, the Upper East Fork
watershed was divided into 144 subwatersheds based on existing points
of concentration and homogeneity of hydrologic characteristics. A mass
curve of runoff is developed for each subwatershed based on the
rainfall volume, rainfall distribution, and the runoff curve number
(CN). CN's are determined by the user based on soil type, land use and
hydrologic condition information.

7February 1989

Runoff hydrographs computed for subwatersheds are combined into
composite hydrographs and routed through the watershed in the natural
flow sequence as specified by the user. The most recent TR-20 version
replaces the convex routing method used in previous versions with a
Modified Attenuated-Kinematic (Att-Kin) method which takes into account
channel storage and hydrograph attenuation as the hydrograph is routed
through the reach. Wi th the Att-Kin method, the di scharge-fl ow area
relationship for simple cross sections (rectangular, triangular,
trapezoi da1) is fi t by a power curve function of the form Q = XAm,
where Q and A are the discharge and area at any distance and time. The
coeffi ci ent X and the exponent mare speci fi ed by the user for a
representat i ve channel cross sect i on with in the reach. These
coefficients can be taken from nomographs or equations. A
representative cross section can be entered for irregular channel
shapes in which case the program will compute X and m values.

I
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HYDROLOGIC CRITERIA

Allowance for City of Phoenix Storm Sewers

1. Rainfall Depth for a 100-year 24-hour storm of 4.04 inches was
used to be consistent with the previous studies.

8February 1989

2. 24-hour Rainfall Distribution was based on the City of Phoenix
S-Curve which is somewhat steeper and more conservative than
either the Type I or Type II curves normally used by the Soil
Conservat ion Servi ce. Thi sis also cons i stent with the previ ous
studies.

City of Phoenix storm drains intercept-runoff alongl6th Street that
would naturally reach Basin number 5 at 9th Street and Campobello and
diverts it directly to the Greenway Channel reducing the inflow into
Basin number 5. This diversion was included in the TR-20 model.

Near Basin number 2 at 9th Street and Union Hills Drive, City of
Phoenix storm drains will divert flows to the Cave Creek channel
outside of the study area. The effect of this diversion on detention
basin sizing was found to be significant, and in this case, the
two-year storm drain was included in the TR-20 model.

The development of the TR-20 model of the Upper East Fork Cave Creek
watershed is descri bed in deta i1 in the Area Ora i nage Master Study
Report. Parameters used in preparing the TR-20 model for this
Detention Area Sizing Study are identical to those used in preparing
the Area Drainage Master Study, and may be summarized as follows:

Where the proposed City of Phoenix storm drains follow eXisting
overland drainage patterns, and drain into a proposed 100-year flood
contro1 structure, the effect of the proposed storm drain on channel
routing has been ignored.
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COMPUTED HYDROLOGY

4. Time of Concentration for Overland Flow was estimated using the
Upland Method. A minimum time of concentration of 10 minutes was
used.

5. Time of Concentration for Flow in Gutters was estimated using
figures contained in the "City of Phoenix Storm Drain Design
Manual."

9February 1989

The TR-20 model has a limitation of 300 hydrograph ordinates.
Hydrographs that extend beyond 300 ordinates are truncated. The
outflow hydrographs from some of the basins have been truncated. The
detention basin sizing is dependent on the peak inflow to the basin and
the volume of runoff generated prior to the peak inflow and is
therefore unaffected by hydrograph truncation as long as the truncation
is after the peak inflow. However, the 36 hour drain time requirement
cannot be verified within TR-20 for those basins with truncated outflow
hydrographs. In those cases the drain time has been determined using
an in-house stormwater holding pond model.

Plate A summarizes computed 100-year runoff throughout the Upper East
Fork Cave Creek watershed with the recommended detent; on bas ins ; n
place.

In preparing this study, the entire Upper East Fork Cave Creek
watershed model has been updated to show the effect of the proposed
detention basins on the computed downstream flows.

3. Curve Numbers were developed based on a weighted average of
computed soil and development types in each drainage subarea at
build-out and are identical to those used in the Upper East Fork
Cave Creek ADMS.
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COMPARISON WITH PREVIOUS STUDIES

Upper East Fork Cave Creek Detention Area 7800 cfs
Sizing Study (With Improvements)

Flows computed for the Upper East Fork Cave Creek at the confluence of
Cave Creek and the Upper East Fork compare with previ ous studi es as
follows:

10February 1989

Study 100-year Runoff

Upper East Fork Cave Creek ADMS 9600 cfs
(Existing Condition)

Upper East Fork Cave Creek ADMS 7700 cfs
(With Improvements)

Based on the updated TR-20 modeling with the additional detention
storage in place, the output hydrograph from the Upper East Fork Cave
Creek watershed has been updated from that computed during preparation
of the Upper East Fork Cave Creek Area Drainage Master Study. Figure
2.1 shows the comparison between basin outflow hydrographs for this
study and the previous Area Drainage Master Study.

The detention basin recommended in the Upper East Fork Cave Creek ADMS
at the upstream end of the Greenway Channel has been deleted. By
upsizing the remaining basins, the watershed peak outflow has been
maintained relatively near that computed for the original ADMS concept.
However, Greenway Channel flows are higher, particularly at the
upstream end, than was predicted with the basin in place.
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BASIN GEOMETRY

The following criteria for detention basin design were used:

CHAPTER 3

DETENTION BASIN DESIGN CRITERIA

A maximum drainage time of 36 hours is required by the County Health
Department to prevent mosquito and midge breeding.

10 feet
4 feet horizontal to 1 foot vertical
36 hours from peak outflow
0.5 feet

Maximum Depth:
Maximum Sideslopes:
Maximum Drainage Time:
Minimum Freeboard:

The 4 to 1 1imitation on sideslopes has been chosen based on the
understanding that steeper slopes cannot be maintained using City of

Phoenix lawnmowing equipment.

It is understood that basins will be used and maintained by the City of
Phoenix Parks Department. Consequently, basin geometry must consider
the regul ar use of these bas i ns as parks as well as for stormwater
detention. In particular, use of detention areas for ball fields and
play areas may require the basin to be terraced to allow for fields to

be flat without encouraging ponding.

Should a flood exceed the lOa-year rating of a detention basin, the
basin will overflow. To protect surrounding properties in the event of
an overflow, the overflow discharge should be no greater than would
occur were there no detention basin in place and should be directed to
the natural flowpath with an overflow spillway. Embankments and other
dams shoul d therefore not be used except for freeboard and to di rect
flows in excess of the basin capacity to the overflow spillway.

Maximum spillway elevations for each detention basin should be placed
L.---------------------/Nllgg?wl!L(Q)I\f1\f7;s;r~-----I
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HYDRAULIC FUNCTION

STORAGE ROUTING COMPUTATION

Design Outflow Objectives

L.....---------------------INIl,gg?§I/Lr§I'-f1'.f7~i12l---'
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Detention basins have been designed to ensure that the maximum outflow
from the detention basin during a lOO-year storm does not exceed the

Storage routing computations for use in detention basin slzlng have
been done using an in-house Stormwater Holding Pond Model developed by
NBS/Lowry. Given an inflow hydrograph (developed with TR-20), the
model will compute the outflow hydrographs from a detention basin using
the Modified Puls or Storage Indication method of routing. Outflow
computations for the Modified Puls routing consider both outlet control
and submerged inlet control for culverts. The model allows the user to
view the effect on the outflow hydrograph caused by varying detention
basin dimensions (basin top and bottom elevations, sideslopes, top
length and top width) and outlet culvert parameters (number of
culverts, shape, dimensions, inlet and outlet elevations, pipe length,
inlet design coefficients and Manning's n). Output from the model
includes the complete outflow hydrograph, as well as the computed
maximum depth, freeboard at maximum depth, water surface area at
maximum depth, and the maximum required storage volume in acre feet.
The stage-storage-discharge relation is also computed for entry into

the TR-20 model.

at the lowest existing natural surface elevation along the basin
perimeter, to avoid any risk or liability which might be associated
with building a dam or embankment.

To avoid damming, it will be necessary to haul most excavated material
from detention sites. Earthwork balancing will, in general, not be
possible without either creating dams or using up available runoff

storage volume.
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BASIN INLETS AND OUTLETS

capacity of the City of Phoenix storm drain immediately downstream.
Accordingly, the maximum outflows from each detention basin are as
foll ows:

Inflow and outflow hydrographs have been computed for each of the six
detention basins. The resultant hydrographs are plotted on Figure 3.1,
3.2, 3.3, 3.4, 3.5 and 3.6 for each respective basin.

Max Outflow
483 cfs
variable
variable
462 cfs
114 cfs
325 cfs

13

Location
Upper East Fork at Beardsley Road
9th Street at Union Hills Drive
Upper East Fork at Cave Creek Road
Upper East Fork at 20th Street
Paradise Valley Park
9th Street at Campobello

Basin No.
1
2
3a
3b
4

5

February 1989

Inlet structures include energy dissipators, and a sediment trap
to prevent heavy sediment from entering the basin. A large trash
screen with a locked access gate prevents unauthorized access to
the sediment trap and bypass structure.

Low flow bypasses allow flows from two-year storms and smaller to
bypass the detention basin entirely. The bypass minimizes the
number of occasions when the basin is inundated. The bypass also
reduces sedimentation to that occurring during large and
infrequent storms.

Computed Outflow Hydrographs

Examples of successfully operating regional detention basins can be
found at Sereno Park in the City of Phoenix, and at Cactus Park in the
City of Scottsdale. Figure 3.7 shows inlet structures at Cactus Park.
Figure 3.8 shows an outlet structure. Design features found at these
parks include the following:
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Overflow spillways are also paved, riprapped or gunited.

L---------------------!N/l/ff:J5?cg//1 ~I~~~~ -----'

Surface water inlets are paved, riprapped, or gunited to prevent
erosion.

Outl et structures are also screened with 1arge trash racks to
prevent debris from clogging culverts. The trash racks also
reduce the risk of accidental drowning making it impossible for
trespassers to be sucked into outlet culverts at high velocities
duri ng storms. Trash rack area will be at 1east ten times the
area of the outlet control orifice.

14February 1989
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DETENTION BASIN SIZING SlUDY - BASIN #2
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TYPICAL BASIN INLET STRUCTURES

(FROM CACTUS PARK, SCOTTSDALE, AZ)

FIGURE 3.7
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CHAPTER 4
DETENTION BASIN SIZING RECOMMENDATIONS

Des ign parameters for each bas; n are summar; zed ; n tabul ar form on a

separate page for each basin. A summary of each recommended detention

basin follows.

15February 1989

Inflow and outflow hydrographs achievable at each detention site are

presented in Chapter 3. This chapter summarizes the preliminary

detention basin geometry at each site, from which the hydrographs in

Chapter 3 were derived.
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BASIN NUMBER 1 - UPPER EAST FORK AT BEARDSLEY ROAD

Basin Hydrology

Property Location

'-----------------------lNlZggg?-§I!LrQ)I'-f1'n~jgJ---J

16

4: 1

1060 ft x 740 ft

18.0 acres

$1,206,450

1497 ft

1491 ft
6 ft (limited by need to clear

60" water line in Beardsley)

4 - 48" concrete pipes
1491 ft
Outlet Control

Culvert:
Inlet Invert:
Hydraulic Control:

Top elevation:
Floor elevation:
Maximum depth:

Sideslopes:
Top Dimensions:
Top Area:

February 1989

Peak inflow: 1307 cfs at 12.8 hours
Peak outflow: 418 cfs at 13.4 hours
Maximum water depth: 5.1 ft
Inflow/Outflow Hydrographs: See Figure 3.1
Volume at maximum water depth: 86 acre-feet

Basin Geometry

Outlet Structure

Estimated Cost:

Figure 4.1 shows the location of Basin Number 1. The property is
located along the Upper East Fork of Cave Creek north of Beardsley
Road, and west of the 28th Street Alignment. The site is rectangular
in shape, being approximately 1100 feet long by 780 feet wide, and
comprising approximately 20 acres.
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BASIN NUMBER 2 - 9TH STREET AT UNION HIllS DRIVE

Property location

Basin Hydrology

17

1402 ft

1392 ft

10 ft

4: 1

1220 ft x 280 ft

7.6 acres

1 - 60" concrete pipe
1391 ft
Outlet Control

$ 784,240

Culvert:
Inlet Invert:
Hydraulic Control:

Top elevation:
Floor elevation:
Maximum depth:
Sideslopes:
Top Dimensions:
Top Area:

February 1989

Peak inflow: 1115 cfs at 12.5 hours
Peak outflow: 206 cfs at 13.1 hours
Maximum water depth: 9.0 ft
Inflow/Outflow Hydrographs: See Figure 3.2
Volume at maximum water depth: 57 acre-feet

Basin Geometry

Outlet Structure

Figure 4.2 shows the location of Basin Number 2. The property is
fronted on the west by 9th Street, and on the east by 12th Street. It
is bounded on the north side by Union Hills Drive. The site is
rectangular in shape, being approximately 1250 feet long and 290 feet
wide.

Estimated Cost:
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BASIN NUMBER 3A - UPPER EAST FORK AT CAVE CREEK ROAD

Property Location

Basin Hydrology

L...-..------------------INI7.,ggg?§I!L~Wf7gf?jJgI---J

18

1440 ft

1430 ft

10 ft
4: 1

1000 ft x 650 ft
14.9 acres

$2,232,100

3 - 54" concrete pipe
1427.5 ft
Inlet Control

Culvert:
Inlet Invert:
Hydraulic Control:

Top elevation:
Floor elevation:
Maximum depth:
Sideslopes:
Top Dimensions:
Top Area:

February 1989

Peak inflow: 1879 cfs at 12.6 hours
Peak outflow: 885 cfs at 13.8 hours
Maximum water depth: 9.6 ft
InflOW/Outflow Hydrographs: See Figure 3.3
Volume at maximum water depth: 120 acre-feet

Outlet Structure

Basin Geometry

Estimated Cost:

Figure 4.3 shows the location of Basin 3A. The property is located
along the Upper East Fork of Cave Creek. It is bounded on the north by
John Cabot Drive, on the south by Grovers Avenue, on the east by Cave
Creek Road, and on the West by the 22nd Street Alignment. The site is
rectangular in shape, being approximately 1320 feet long by 660 feet
wide, and comprising approximately 20 acres. The northwest corner of
the 20 acre property is developed, and is therefore excluded.
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BASIN NUMBER 3B - UPPER EAST FORK AT 20TH STREET

Basin Hydrology

Property Location

19

1 - 84" concrete pipe
1419 ft
Outlet Control

1432 ft

1422 ft

10 ft

4:1
1300 ft x 640 ft
19.1 acres

Culvert:
Inlet Invert:
Hydraulic Control:

Top elevation:
Floor elevation:
Maximum depth:
Sideslopes:
Top Dimensions:
Top Area:

February 1989

Estimated Cost:

Outlet Structure

Peak inflow: 885 cfs at 13.8 hours
Peak outflow: 462 cfs at 17.2 hours
Maximum water depth: 9.4 ft
Inflow/Outflow Hydrographs: See Figure 3.4
Volume at maximum water depth: 155 acre-feet

Basin Geometry

Fi gure 4.4. shows the 1ocat i on of Bas in 3B. The property is 1ocated
along the Upper East Fork of Cave Creek, and is immediately downstream
from Bas in 3A. It is bounded on the south by the Content ion Lane
Alignment, on the north by Grovers Avenue, on the west by 20th Street,
and on the east by the 22nd Street Alignment. The site is rectangular
in shape, being approximately 1320 feet long by 660 feet wide, and
comprising approximately 20 acres.

$2,204,730
'----------------------!Nl7..gg?§I/Lr§JI"f1'h~11i!f#__....J
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BASIN NUMBER 4 - PARADISE VALLEY PARK

Basin Hydrology

Property Location

L..---------------------!Nllgg?§I!LiQ)I'{1~;e,rjg/----I

20

$ 860,110

1465 ft

1458 ft

7 ft
4: 1

1000 ft x 380 ft

8.7 acres

1 - 48" concrete pipe
1448 ft
Outlet Control

Culvert:
Inlet Invert:
Hydraulic Control:

Top elevation:
Floor elevation:
Maximum depth:
Sideslopes:
Top Dimensions:
Top Area:

February 1989

Peak inflow: 535 cfs at 12.8 hours
Peak outflow: 103 cfs at 13.9 hours
Maximum water depth: 5.8 ft
Inflow/Outflow Hydrographs: See Figure 3.5
Volume at maximum water depth: 45 acre-feet

Outlet Structure

Figure 4.5 shows the location of Basin Number 4. The available
property is i rregul ar in shape, and must be shared with the proposed
Maricopa County Library. Approximately 9 acres are available.
Add it iona1 1and can be obtained if overflow onto adj acent baseba11

diamonds is permitted.

Estimated Cost:

Basin Geometry
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BASIN NUMBER 5 - 9TH STREET AT CAMPOBELLO

Basin Hydrology

Property Location

21

1 - 60" concrete pipe
1382 ft
Outlet Control - Unsubmerged

1388 ft

1382 ft
6 ft

4: 1

950 ft x 910 ft
19.9 acres

$1,466,460

Culvert:
Inlet Invert:
Hydraulic Control:

Top elevation:
Floor elevation:
Maximum depth:
Sideslopes:
Top Dimensions:
Top Area:

February 1989

Peak inflow: 1363 cfs at 12.6 hours
Peak outflow: 157 cfs at 13.6 hours
Maximum water depth: 4.7 ft
Inflow/Outflow Hydrographs: See Figure 3.6

Volume at maximum water depth: 88 acre-feet

Outlet Structure

Estimated Cost:

Basin Geometry

Fi gure 4.6 shows the 1ocat ion of Bas in Number 5. The property is
fronted on the west by 9th Street, and on the east by 12th Street. It
is bounded on the south side by the Campobello Alignment. The site is
irregular in shape, being approximately 1250 feet long and varying in
width from 840 feet at 9th Street to 980 feet at 12th Street. The site
includes approximately 26 acres.
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Channel Location

UPPER EAST FORK CAVE CREEK CHANNEL - UNION HILLS DR TO BEARDSLEY RD

Channel Geometry

Computed Channel Flows

22February 1989

Land Requirements

Conservative right of way requirements were shown in the ADMS to
provide planners with flexibility in developing the linear park
concept. A 250 foot right of way was recommended from Union Hills to
Utopia and a 150 foot right of way from Utopia to Beardsley. These
right of way requirements could be reduced if necessary. If freeboard
is reduced to one foot and a 30 foot access is provided on one side of

The exi st i ng condition 100 year peak di scharge in the East Fork was
computed -in the ADMS study to be 1315 cfs at Beardsley Road and 1610

cfs at Union Hills Drive. With the proposed Beardsley Road detention
basin in place the 100 year peak discharges are reduced to 483 cfs at
Beardsley Road and 1310 cfs at Union Hills Drive.

The channel is located near its historic route between Union Hills
Drive and Beardsley Road. Slight modifications in alignment have been
made for improved hydraul ics and to facil itate right of way
acquisition.

An earth 1i ned channel is proposed for thi s reach of the Upper East
Fork Cave Creek with 6 foot horizontal to 1 foot vertical sideslopes.
Drop structures will be used to avoid erosive velocities. The reach is
divided into two segments each with a different channel bottom width.
A 120 foot bottom wi dth is proposed between Un i on Hi 11 s Dri ve and
Utopi a Road and a 15 foot bottom wi dth from Utopi a Road to Beardsley
Road. Typical channel cross sections are shown on Figure 4.7.

'----------------------!N/7/g?cgI/L(§JllfIlf77¥flf1g# ----I
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the channel, the right of way could be reduced to a practical minimum
of 210 feet from Union Hills to Utopia and 115 feet from Utopia to
Beardsley. Minimum right of way requirements as well as the ADMS
recommended right of way are shown on Figure 4.7.
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SUMMARY

Preliminary Cost Estimate

Proposed Detention Basins
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Table 4.2 summarizes the estimated costs for each of the six
recommended detent i on- bas ins •..

The recommended sizi n9 and des i gn criteri a for each detent i on bas in
have been presented in tabular form in this chapter for each basin.
Table 4.1 summarizes the recommendations made in this report for
detention basin sizing for all six basins.
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TABLE 4.1 - DETENTION BASIN SIZING RECOMMENDATIONS
===============================================================================================

BASIN 1 BASIN 2 BASIN 3A BASIN 3B BASIN 4 BASIN 5

LOCATION :BEARDSLEY RD:UNION HILLS :CAVE CRK. RD:20th st. @ :32nd ST. @ :9th ST NORTH:
:@ EAST FORK :@ 9TH ST. :@ EAST FORK :EAST FORK :P.V. COLLEGE:OF BELL RD

CONSTRAINTS :60 IN. W/L :10 FT. MAX :10 FT. MAX :10 FT. MAX :6 FT. MAX
: IN BEARDSLEY: DEPTH : DEPTH : DEPTH : DEPTH
:LIMITS DEPTH:

:7 FT. MAX
: DEPTH

~
I
!!f
(()

-f~

»1
~~
m
~

...a.

FLEXIBILITY · NO · YES : NO · ;NO · YES · YES· · · · ·· · : · · ·· · · · ·PEAK DISCHARGE · 418 CFS · 206 CFS · 885 CFS · 462 CFS · 103 CFS · 229 CFS· · .. · · ·· · · · · ·· · · · · ·MAX. WATER DEPTH: 5.1 FT · 9 FT · 9.6 FT · 9.4 FT · 5.8 FT · 4.7 FT· · · · ···FREEBOARD · 0.9 FT · 1.0 FT · 0.4 FT · 0.6 FT · 1.2 FT · 1.3 FT· · · · · ·· · · · ·· · · · ·VOLUME · 86.1 A-F · 57 A-F · 119.8 A-F · 154.8 A-F · 44.7 A-F · 87.5 A-F· · · · · ·· · · · · ·· · · · · ·OUTLET :4 - 48 11 RCP :1 - 60" RCP :3 - 54 11 RCP :1 - 84 11 RCP :1 - 48 11 RCP :1 - 60" RCP
· · · · · ·· · · · · ·CONTROL · OUTLET · OUTLET · INLET · OUTLET · OUTLET · OUTLET· · · · · ·· · · · · ·· · · · · ·PEAK INFLOW · 1307 CFS · 1115 CFS · 1879 CFS · 885 CFS · 535 CFS · 1363 CFS· · · · · ·· · · · · ·· · · · · ·

DRAIN TIME · 22-35 HRS · 7 HRS · 10 HRS · 14 HRS : 26-35 HRS · 27 HRS· · · · ·================================================;==============================================
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

UPPER EAST FORK CAVE CREEK
DETENTION BASIN SIZING STUDY

PRELIMINARY DESIGN CONSTRUCTION COST ESTIMATE SUMMARY

No. ITEM

BASIN
NO. 1

COST

BASIN
NO. 2

COST

BASIN
NO. 3A

COST

BASIN
NO. 3B

COST

BASIN
NO. 4

COST

BASIN
NO. 5

COST
i====================================~================ ===============================================

1 R/O/W AQUISITION

2

3

ENGINEERING
EARTHWORK $651,600 $416,880 $871,200 $993,800 $346,560 $696,960
OUTLET STRUCTURE $21,920 $17,040 $25,810 $29,160 $15,810 $22,040
INLET STRUCTURE $10,000 $9,800 $20,800 $12,980 $10,250 $30,000
SEDIMENT BASIN $26,140 $22,200 $21,600 $17,700 $10,700 $27,260
LOW FLOW BYPASS $48,000 $0 $350,000 $400,000 $72,000 $180,000
OUTLET CULVERT $36,000 $75,000 $264,000 $79,500 $136,800

LANDSCAPING
VEGETATION $50,000 $20,000 $50,000 $50,000 $22,500 $65,000
IRRIGATION $50,000 $20,000 $50,000 $50,000 $22,500 $65,000
RECREATION

4 SUBTOTAL $893,660 $580,920 $1,653,410 $1,633,140 $637,120 $1,086,260

5 CONTINGENCIES
~ MISC CONTINGENCY $89,370 $58,090 $165,340 $163,310 $63,710 $108,630
~ ENGINEERING & ADMIN $134,050 $87,140 $248,010 $244,970 $95,570 $162,940
~I FIELD ENGINEERING $89,370 $58,090 $165,340 $163,310 $63,710 $108,630
~ FINANCING
~===================================================================================================
~ 6 TOTAL BASIN NO.1 $1,206,450 $784,240 $2,232,100 $2,204,730 $860,110 $1,466,460

t
~ 0
~ ~

m i
~ ~

I
~.
N
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
UPPER EAST FORK CAVE CREEK

DETENTION BASIN SIZING STUDY
PRELIMINARY DESIGN CONSTRUCTION COST ESTIMATE

DETENTION BASIN NO. 1
UPPER EAST FORK AT BEARDSLEY ROAD

$89,370
$134,050
$89,370

$893,660

TOTAL
COST

$651,600
$21,920
$10,000
$26,140
$48,000
$36,000

$50,000
$50,000

$1,206,450

$4.00
$21,920
$10,000

. $26,140
$60

$360

20 AC. $2,500
1 L.S. $50,000

NOT INCLUDED

NOT INCLUDED

NOT INCLUDED

10%
15%
10%

162,900 C.Y
1 L. S.
1 L. S.
1 L.S~ .

800 L. F.
100 L. F.

UNIT
QUANTITY UNIT COSTITEM

4 SUBTOTAL

5 CONTINGENCIES
MISC CONTINGENCY
ENGINEERING &ADMIN
FIELD ENGINEERING
FINANCING

6 TOTAL BASIN NO. 1

1 R/O/W AQUISITION

2 ENGINEERING
EARTHWORK
OUTLET STRUCTURE
INLET STRUCTURE
SEDIMENT BASIN
LOW FLOW BYPASS
OUTLET CULVERT

3 LANDSCAPING
VEGETATION
IRRIGATION
RECREATION

No.

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



=================================================================

=================================================================

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
UPPER EAST FORK CAVE CREEK

DETENTION BASIN SIZING STUDY
PRELIMINARY DESIGN CONSTRUCTION COST ESTIMATE

DETENTION BASIN NO. 2
9TH STREET AT UNION HILLS DRIVE

$58,090
$87,140
$58,090

$784,240

$416,880
$17,040
$9,800

$22,200
$0

$75,000

$20,000
$20,000

$580,920

TOTAL
COST

$4.00
$17 ,040
$9,800

$22,200
$0

$500

NOT INCLUDED

8 AC. $2,500
1 L.S. $20,000

NOT INCLUDED

NOT INCLUDED

10%
15%
10%

104,220 C.Y
1 L.S.
1 L. S.
1 L.S.
o L. F.

150 L. F.

UNIT
QUANTITY UNIT COSTITEM

1 R/O/W AQUISITION

2 ENGINEERING
EARTHWORK
OUTLET STRUCTURE
INLET STRUCTURE
SEDIMENT BASIN
LOW FLOW BYPASS
INLET CULVERT

3 LANDSCAPING
VEGETATION
IRRIGATION
RECREATION

4 SUBTOTAL

5 CONTI NGENC IES
MISC CONTINGENCY
ENGINEERING &ADMIN
FIELD ENGINEERING
FINANCING

6 TOTAL BASIN NO. 2

No.

I
I
I
I
I
I
I
I
I
I

II
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
UPPER EAST FORK CAVE CREEK

DETENTION BASIN SIZING STUDY
PRELIMINARY DESIGN CONSTRUCTION COST ESTIMATE

DETENTION BASIN NO. 3A
UPPER EAST FORK AT CAVE CREEK ROAD

$165,340
$248,010
$165,340

$871,200
$25,810
$20,800
$21,600

$350,000
$264,000

$50,000
$50,000

TOTAL
COST

$2,232,100

$1,653,410

$4.00
$25,810
$20,800
$21,600

$125
. $2,200

NOT INCLUDED

20 AC. $2,500
1 L.S. $50,000

NOT INCLUDED

NOT INCLUDED

10%
15%
10%

217 ,800 C. Y
1 L. S.
1 L.S.
1 L.S.

2800 L. F.
120 L.F.

UNIT
QUANTITY UNIT COSTITEM

1 R/O/W AQUISITION

2 ENGINEERING
EARTHWORK
OUTLET STRUCTURE
INLET STRUCTURES
SEDIMENT BASINS
LOW FLOW BYPASS, 60"
INLET CULVERT

3 LANDSCAPING
VEGETATION
IRRIGATION
RECREATION

4 SUBTOTAL

5 CONTINGENCI ES
MISC CONTINGENCY
ENGINEERING &ADMIN
FIELD ENGINEERING
FINANCING

6 TOTAL BASIN NO. 3A

No.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
UPPER EAST FORK CAVE CREEK

DETENTION BASIN SIZING STUDY
PRELIMINARY DESIGN CONSTRUCTION COST ESTIMATE

DETENTION BASIN NO. 3B
UPPER EAST FORK AT 20TH STREET

TOTAL
COST

$163,310
$244,970
$163,310

$993,800
$29,160
$12,980

- $17,700
$400,000
$79,500

$50,000
$50,000

$1,633,140

$2,204,730

$4.00
$29,160
$12,980
$17,700

$125
$318

20 AC. $2,500
1 L.S. $50,000

NOT INCLUDED

NOT INCLUDED

NOT INCLUDED

10%
15%
10%

248,450 C.Y
1 L. S.
1 L.S.

--1 l.S~

3200 L.F.
250 L. F.

UNIT
QUANTITY UNIT COSTITEM

4 SUBTOTAL

5 CONTI NG ENC IES
MISC CONTINGENCY
ENGINEERING &ADMIN
FIELD ENGINEERING
FINANCING

1 R/O/W AQUISITION

2 ENGINEERING
EARTHWORK
OUTLET STRUCTURE
INLET STRUCTURE
SEDIMENT BASIN
LOW FLOW BYPASS, 60"
INLET CULVERT

3 LANDSCAPING
VEGETATION
IRRIGATION
RECREATION

6 TOTAL BASIN NO. 3B

No.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
UPPER EAST FORK CAVE CREEK

DETENTION BASIN SIZING STUDY
PRELIMINARY DESIGN CONSTRUCTION COST ESTIMATE

DETENTION BASIN NO. 4
PARADISE VALLEY PARK

$63,710
$95,570
$63,710

$637,120

$860,110

TOTAL
COST

$346,560
$15,810
$10,250
$10,700
$72,000

$136,800

$22,500
$22,500

$4.00
$15,810
$10,250

-$10,700
$60
$36

9 AC. $2,500
1 L.S. $22,500

NOT INCLUDED

NOT INCLUDED

NOT INCLUDED

10%
15%
10%

86,640 C.Y
1 L.S.
1 L. S.
1 L.S.

1200 L. F.
3800 L. F.

UNIT
QUANTITY UNIT COSTITEM

3 LANDSCAPING
VEGETATION
IRRIGATION
RECREATION

1 R/O/W AQUISITION

2 ENGINEERING
EARTHWORK
OUTLET STRUCTURE
INLET STRUCTURES
SEDIMENT BASINS
LOW FLOW BYPASS, 36"

24"

4 SUBTOTAL

5 CONTINGENCIES
MISC CONTINGENCY
ENGINEERING &ADMIN
FIELD ENGINEERING
FINANCING

6 TOTAL BASIN NO. 4

No.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
UPPER EAST FORK CAVE CREEK

DETENTION BASIN SIZING STUDY
PRELIMINARY DESIGN CONSTRUCTION COST ESTIMATE

DETENTION BASIN NO. 5
9TH STREET AND CAMPOBELLO

$65,000
$65,000

$108,630
$162,940
$108,630

TOTAL
COST

$696,960
$22,040
$30,000
$27,260

$180,000

$1,466,460

$1,086,260

$4.00
$22,040
$30,000
$27,260

$90

NOT INCLUDED

26 AC. $2,500
1 L.S. $65,000

NOT INCLUDED

NOT INCLUDED

10%
15%
10%

174,240 C.Y
1 L. S.
1 L.S.
1 L. S.

2000 L.F.

UNIT
QUANTITY UNIT COSTITEM

1 R/O/W AQUISITION

2 ENGINEERING
EARTHWORK
OUTLET STRUCTURE
INLET STRUCTURES
SEDIMENT BASIN
LOW FLOW BYPASS, 48"

3 LANDSCAPING
VEGETATION
IRRIGATION
RECREATION

4 SUBTOTAL

5 CONTINGENCIES
MISC CONTINGENCY
ENGINEERING &ADMIN
FIELD ENGINEERING
FINANCING

6 TOTAL BASIN NO. 5

No.

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



SECTION 02773 STORMWATER HOLDING PONDS

NBS/LOWRY ENGINEERS &PLANNERS

DETENTION AREA SIZING STUDY
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
BASIN NO. 1

1 FHA, Hydraulic Design of Highway Culverts
2 Brater &King, Handbook of Hydraulics
3 Upper East Fork Cave Creek ADMS
4 ASCE, Stormwater Detention Outlet Control Struc
5

09-Feb-89
P81194-013
PHINNEY

15704

DATE
JOB NO
BY
RCE
CHK'D
FILEPATH:C:\LOTUS\02773-1

576 sec

45 DEGREE BEVELS
FHWA P 147,148
FHWA P 147,148
FHWA P 147,148
FHWA P 147,148
FHWA P 146

0.25 City of Phoenix Parks Dept
1497 ADMS Prelim System Map
1491 ft

6 ft
1060 ft ADMS Prelim System Map
740· ft ADMS Prelim System Map

18.01 acres
1012 ft
692 ft

16.08 acres

0.16 hrs

418 cfs
5.1 ft

4
CIRCULAR
CONCRETE

o ft
o ft

48 in
4.0 ft

12.6 ft2
4.0 ft

1491 ft
Oft

1489.63 ft
550 ft

0.0025
BEVELED RING,

0.0018
2.50
0.03
0.74
-0.5 *S

0.012

dT

OUTLET CULVERT
NUMBER OF OUTFALL CULVERTS
SHAPE
MATERIAL
CULVERT HEIGHT
CULVERT WIDTH
CULVERT DIAMETER

CULVERT AREA A
INT CULVERT BARREL HT 0
CULVERT INLET INVERT
BASIN - CULVERT INVERT dEL
CULVERT OUTLET INVERT
CULVERT LENGTH
SLOPE S
INLET EDGE DESCRIPTION
DESIGN CONSTANTS K

M
c
Y

SLOPE CORRECTION FACTORSCF
MANNING'S n n

OUTPUT

MAX DISCHARGE
MAX DEPTH

REFERENCES:

INPUT PARAMETERS

DETENTION BASIN
SIDESLOPE
TOP ELEVATION
FLOOR ELEVATION
MAXIMUM DEPTH
TOP LENGTH
TOP WIDTH
TOP AREA
BASE LENGTH
BASE WIDTH
BASE AREA

TIME INCREMENT

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



I FREEBOARD 0.9 ft
AREA AT MAX DEPTH 17.71 acres
VOLUME AT MAX DEPTH 86.13 acre-ft

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

I
SUBMRGD

INLET OUTLET
DEPTH AREA VOLUME HW/D 2S/dT+O CONTROL CONTROL DISCHARGE DEPTH
(ft) (ac) (ft3) (cfs) (cfs) (cfs) (cfs) (ft)

I 0.0 16.08 a 0.00 a a 0.0 a 0.0
0.1 16.11 70099 0.03 244 ERR 0.2 0 0.1

I
0.2 16.14 140334 0.05 489 ERR 1.5 2 0.2
0.3 16.17 210705 0.08 735 ERR 3.1 3 0.3
0.4 16.20 281214 0.10 983 ERR 6.5 6 0.4
0.5 16.23 351859 0.13 1231 ERR 9.5 9 0.5

I 0.6 16.27 422641 0.15 1483 ERR 15.1 15 0.6
0.7 16.30 493560 0.18 1733 ERR 19.5 20 0.7
0.8 16.33 564616 0.20 1988 ERR 27.3 27 0.8

I 0.9 16.36 635810 0.23 2241 ERR 33.0 33 0.9
1.0 16.39 707141 0.25 2498 ERR 42.7 43 1.0
1.1 16.42 778610 0.28 2753 ERR 49.7 50 1.1

I
1.2 16.45 850217 0.30 3013 ERR 61.0 61 1.2
1.3 16.49 921961 0.33 3270 ERR - - 69.0 69 1.3
1.4 16.52 993844 0.35 3533 ERR 81.7 82 1.4
1.5 16.55 1065864 0.38 3792 ERR 90.8 91 1.5

I 1.6 16.58 1138023 0.40 4056 ERR 104.8 105 1.6
1.7 16.61 1210320 0.43 4317 ERR 114.6 115 1.7
1.8 16.64 1282756 0.45 4584 ERR 129.6 130 1.8

I
1.9 16.68 1355330 0.48 4846 ERR 139.9 140 1.9
2.0 16.71 1428043 0.50 5114 ERR 155.7 156 2.0
2.1 16.74 1500895 0.53 5378 ERR 166.3 166 2.1

I
2.2 16.77 1573886 0.55 5647 ERR 182.5 182 2.2
2.3 16.80 1647016 0.58 5912 ERR 192.7 193 2.3
2.4 16.84 1720285 0.60 6182 ERR 209.3 209 2.4
2.5 16.87 1793694 0.63 6448 ERR 219.9 220 2.5

I 2.6 16.90 1867242 0.65 6719 ERR 235.2 235 2.6
2.7 16.93 1940930 0.68 6985 ERR 245.7 246 2.7
2.8 16.96 2014757 0.70 7256 ERR 260.3 260 2.8

I
2.9 17.00 2088725 0.73 7523 ERR 270.1 270 2.9
3.0 17.03 2162832 0.75 7794 62 284.1 284 3.0
3.1 17.06 2237080 0.78 8060 III 292.3 292 3.1
3.2 17.09 2311468 0.80 8330 144 304.3 304 3.2

I 3.3 17.13 2385996 0.83 8596 170 311.0 311 3.3
3.4 17.16 2460665 0.85 8865 194 320.7 321 3.4
3.5 17.19 2535475 0.88 9130 214 325.9 326 3.5

I 3.6 17.22 2610425 0.90 9396 233 331.9 332 3.6
3.7 17.25 2685517 0.93 9658 250 333.8 334 3.7
3.8 17.29 2760749 0.95 9920 267 334.2 334 3.8

I
3.9 17.32 2836123 0.98 10180 282 332.1 332 3.9
4.0 17.35 2911638 1.00 10421 297 311.2 311 4.0
4.1 17.38 2987294 1.03 10683 311 322.3 311 4.1
4.2 17.42 3063092 1.05 10960 324 333.1 324 4.2

I 4.3 17.45 3139032 1.08 11236 337 343.5 337 4.3
4.4 17.48 3215113 1.10 11512 349 353.6 349 4.4
4.5 17.51 3291336 1.13 11789 361 363.4 361 4.5

I 4.6 17.55 3367702 1.15 12066 372 373.0 372 4.6
4.7 17.58 3444210 1.18 12341 383 382.3 382 4.7
4.8 17.61 3520860 1.20 12617 394 391.4 391 4.8

I



I 4.9 17.65 3597652 1.23 12892 405 400.3 400 4.9
5.0 17.68 3674587 1. 25 13168 415 409.0 409 5.0
5.1 17.71 3751665 1.28 13444 425 417.6 418 5.1

I
5.2 17.74 3828886 1.30 13721 435 425.9 426 5.2
5.3 17.78 3906249 1.33 13997 444 434.1 434 5.3
5.4 17.81 3983756 1.35 14275 454 442.1 442 5.4
5.5 17.84 4061406 1. 38 14552 463 450.0 450 5.5

I 5.6 17.88 4139199 1.40 14830 472 457.8 458 5.6
5.7 17.91 4217136 1. 43 15108 481 465.4 465 5.7
5.8 17.94 4295216 1.45 15387 489 472.9 473 5.8

I 5.9 17.97 4373441 1. 48 15666 498 480.3 480 5.9
6.0 18.01 4451809 1.50 15945 506 487.6 488 6.0
6.1 18.04 4530321 1. 53 16225 515 494.8 495 6.1

I
6.2 18.07 4608977 1.55 16505 523 501.8 502 6.2
6.3 18.11 4687777 1.58 16786 531 508.8 509 6.3
6.4 18.14 4766722 1.60 17067 539 515.7 516 6.4
6.5 18.17 4845811 1. 63 17348 546 522.5 522 6.5

I 6.6 18.21 4925045 1. 65 17630 554 529.2 529 6.6
6.7 18.24 5004424 1.68 17912 562 535.8 536 6.7
6.8 18.27 5083948 1. 70 18195 569 542.3 542 6.8

I
6.9 18.31 5163616 1. 73 18478 576 548.8 549 6.9
7.0 18.34 5243430 1.75 18762 584 555.2 555 7.0
7.1 18.37 5323389 1.78 19045 591 561. 5 561 7.1

I
7.2 18.41 5403494 1.80 19330 598 567.7 568 7.2

- 7.3 18.44 5483744 1.83 19615 ··605 573.9 574 7.3 -
7.4 18.47 5564139 1. 85 19900 612 580.0 580 7.4
7.5 18.51 5644681 1.88 20186 619 586.0 586 7.5

I 7.6 18.54 5725368 1. 90 20472 625 592.0 592 7.6
7.7 18.57 5806202 1.93 20758 632 597.9 598 7.7
7.8 18.61 5887181 1. 95 21045 639 603.8 604 7.8

I
7.9 18.64 5968307 1.98 21333 645 609.6 610 7.9
8.0 18.67 6049580 2.00 21621 652 615.3 615 8.0
8.1 18.71 6130998 2.03 21909 658 621.0 621 8.1
8.2 18.74 6212564 2.05 22198 665 626.7 627 8.2

I 8.3 18.78 6294276 2.08 22487 671 632.3 632 8.3
8.4 18.81 6376136 2.10 22777 677 637.8 638 8.4
8.5 18.84 6458142 2.13 23067 683 643.3 643 8.5

I 8.6 18.88 6540296 2.15 23358 690 648.8 649 8.6
8.7 18.91 6622597 2.18 23649 696 654.2 654 8.7
8.8 18.94 6705045 2.20 23941 702 659.5 660 8.8

I
8.9 18.98 6787641 2.23 24233 708 664.9 665 8.9
9.0 19.01 6870385 2.25 24526 714 670.1 670 9.0
9.1 19.05 6953277 2.28 24819 719 675.4 675 9.1
9.2 19.08 7036316 2.30 25112 725 680.6 681 9.2

I 9.3 19.11 7119504 2.33 25406 731 685.7 686 9.3
9.4 19.15 7202839 2.35 25701 737 690.8 691 9.4
9.5 19.18 7286324 2.38 25996 742 695.9 696 9.5

I
9.6 19.22 7369956 2.40 26291 748 701.0 701 9.6
9.7 19.25 7453738 2.43 26587 754 706.0 706 9.7
9.8 19.28 7537668 2.45 26883 759 710.9 711 9.8
9.9 19.32 7621747 2.48 27180 765 715.9 716 9.9

I 10.0 19.35 7705974 2.50 27478 770 720.8 721 10.0
10.1 19.39 7790351 2.53 27775 776 725.7 726 10.1
10.2 19.42 7874878 2.55 28074 781 730.5 730 10.2

I 10.3 19.46 7959553 2.58 28373 787 735.3 735 10.3
10.4 19.49 8044378 2.60 28672 792 740.1 740 10.4
10.5 19.52 8129353 2.63 28972 797 744.8 745 10.5

I
10.6 19.56 8214478 2.65 29272 802 749.5 750 10.6
10.7 19.59 8299752 2.68 29573 808 754.2 754 10.7
10.8 19.63 8385176 2.70 29874 813 758.9 759 10.8

I



I 10.9 19.66 8470751 2.73 30176 818 763.5 764 10.9
11.0 19.70 8556476 2.75 30478 823 768.1 768 11.0
11.1 19.73 8642351 2.78 30781 828 772.7 773 11.1

I
11.2 19.77 8728377 2.80 31084 833 777 .2 777 11.2
11.3 19.80 8814553 2.83 31388 838 781.7 782 11.3
11.4 19.84 8900880 2.85 31692 843 786.2 786 11.4

I
11.5 19.87 8987359 2.88 31997 848 790.7 791 11.5
11.6 19.90 9073988 2.90 32302 853 795.1 795 11.6
11.7 19.94 9160768 2.93 32608 858 799.6 800 11.7
11.8 19.97 9247700 2.95 32914 863 804.0 804 11.8

I 11.9 20.01 9334783 2.98 33221 868 808.3 808 11.9
12.0 20.04 9422017 3.00 33528 873 812.7 813 12.0
12.1 20.08 9509404 3.03 33836 878 817.0 817 12.1

I
12.2 20.11 9596942 3.05 34144 882 821.3 821 12.2
12.3 20 .15 9684632 3.08 34453 887 825.6 826 12.3
12.4 20.18 9772474 3.10 34762 892 829.8 830 12.4
12.5 20.22 9860468 3.13 35072 897 834.1 834 12.5

I
TIME n I l(n)+2S(n)-O(n2S(n+1) O(n+1) 12 O(n+1)+

I
dT dT

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

I
4.0 1 a 1 a 0 a a
4.2 2 1- 1 1 1 a a a
4.3 3 1 2 2 2 0 a a
4.5 4 1 2 4 4 0 a a

I 4.6 5 1 2 6 6 0 0 a
4.8 6 1 3 8 8 0 0 0
5.0 7 2 3 11 11 0 0 0

I
5.1 8 2 4 15 15 0 0 a
5.3 9 2 4 18 18 0 0 0
5.4 10 2 4 22 22 0 0 a
5.6 11 2 4 26 26 a a a

I 5.8 12 2 4 30 30 0 0 0
5.9 13 2 5 34 34 a a a
6.1 14 3 5 39 39 a a a

I 6.2 15 3 6 45 45 a 0 a
6.4 16 3 6 51 51 0 a 0
6.6 17 3 6 57 57 0 a 0

I
6.7 18 3 6 63 63 0 0 0
6.9 19 3 7 70 70 0 0 0
7.0 20 3 7 76 76 0 a a
7.2 21 4 8 84 84 0 0 0

I 7.4 22 4 8 91 91 0 0 0
7.5 23 4 8 99 99 0 a a
7.7 24 4 8 107 107 a a 0

I 7.8 25 4 8 115 115 a 0 0
8.0 26 4 8 123 123 0 0 a
8.2 27 4 9 132 132 0 0 0

I
8.3 28 5 9 141 141 0 0 0
8.5 29 5 10 150 150 0 0 0
8.6 30 5 9 160 160 0 0 0
8.8 31 5 9 169 169 0 a 0

I 9.0 32 5 10 179 179 0 0 a
9.1 33 5 10 188 188 0 0 0
9.3 34 5 11 198 198 0 0 0

I
9.4 35 6 14 209 209 0 0 0
9.6 36 8 19 223 223 0 0 0
9.8 37 11 25 243 243 a a a

I



I 9.9 38 14 29 267 267 0 0 0
10.1 39 16 33 295 296 0 0 0
10.2 40 17 35 328 328 0 0 0

I 10.4 41 18 37 363 363 0 0 0
10.6 42 19 39 400 400 0 0 0
10.7 43 19 39 438 438 0 0 a

I
10.9 44 20 42 477 477 0 0 0
11.0 45 22 47 516 519 2 a 2
11. 2 46 25 55 560 563 2 0 2
11.4 47 29 63 612 615 2 0 2

I 11.5 48 34 79 672 675 2 a 2
11.7 49 45 118 745 751 3 0 3
11.8 50 73 270 857 863 3 0 3

I 12.0 51 196 652 1114 1127 6 0 6
12.2 52 456 1205 1727 1766 20 a 20
12.3 53 749 1755 2833 2932 50 0 50

I
12.5 54 1005 2205 4328 4588 130 0 130
12.6 55 1200 2507 6094 6534 220 0 220
12.8 56 1307 2563 7979 8601 311 a 311
13.0 57 1256 2265 9919 10542 311 a 311

I 13.1 58 1009 1732 11440 12184 372 a 372
13.3 59 723 1224 12354 13173 409 0 409
13.4 60 501 851 12743 13578 418 a 418

I
13.6 61 350 603 12759 13595 418 a 418

.. 13.8 62 253444 12544 13362 -409 a 409
13.9 63 191 339 12187 12988 400 a 400
14.1 64 148 268 11762 12527 382 0 382

I 14.2 65 119 219 11308 12030 361 0 361
14.4 66 100 189 10830 11527 349 0 349
14.6 67 89 171 10371 11018 324 0 324

I 14.7 68 82 161 9920 10542 311 0 311
14.9 69 78 154 9412 10080 334 0 334
15.0 70 75 148 8902 9566 332 0 332

I
15.2 71 72 141 8409 9050 321 0 321
15.4 72 68 128 7941 8549 304 0 304
15.5 73 60 108 7484 8069 292 0 292
15.7 74 48 87 7052 7592 270 a 270

I 15.8 75 39 70 6647 7139 246 a 246
16.0 76 32 59 6278 6718 220 a 220
16.2 77 28 53 5919 6337 209 0 209

I 16.3 78 25 50 5586 5972 193 0 193
16.5 79 24 49 5303 5636 166 0 166
16.6 80 25 25 5041 5352 156 0 156

I
16.8 81 25 25 4786 5065 140 0 140
17.0 82 25 25 4551 4811 130 0 130
17.1 83 24 24 4347 4576 115 0 115
17.3 84 23 23 4142 4371 115 0 115

I 17.4 85 23 23 3955 4165 105 0 105
17.6 86 24 24 3797 3978 91 0 91
17.8 87 25 25 3639 3820 91 a 91

I
17.9 88 25 25 3500 3663 82 0 82
18.1 89 26 26 3387 3525 69 0 69
18.2 90 26 26 3275 3413 69 0 69
18.4 91 26 26 3163 3301 69 0 69

I 18.6 92 25 25 3067 3189 61 0 61
18.7 93 24 24 2970 3091 61 0 61
18.9 94 23 23 2894 2993 50 0 50

I 19.0 95 23 23 2818 2917 50 0 50
19.2 96 24 24 2742 2841 50 0 50
19.4 97 25 25 2666 2766 50 0 50

I



I 19.5 98 24 24 2606 2691 43 a 43
19.7 99 24 24 2545 2630 43 0 43
19.8 100 23 23 2483 2568 43 0 43

I 20.0 101 22 22 2420 2506 43 a 43
20.2 102 0 0 2377 2443 33 0 33
20.3 103 0 0 2311 2377 33 0 33

I
20.5 104 0 0 2245 2311 33 0 33
20.6 105 0 0 2179 2245 33 0 33
20.8 106 0 0 2124 2179 27 0 27
21.0 107 0 0 2069 2124 27 0 27

I 21.1 108 a 0 2015 2069 27 0 27
21.3 109 a 0 1960 2015 27 0 27
21.4 110 0 0 1921 1960 20 0 20

I
21.6 111 a 0 1882 1921 20 0 20
21.8 112 0 0 1843 1882 20 0 20
21.9 113 0 0 1804 1843 20 0 20
22.1 114 0 0 1765 1804 20 0 20

I 22.2 115 a 0 1726 1765 20 0 20
22.4 116 0 0 1695 1726 15 0 15
22.6 117 0 0 1665 1695 15 0 15

I 22.7 118 0 0 1635 1665 15 0 15
22.9 119 0 0 1604 1635 15 0 15
23.0 120 0 0 1574 1604 15 0 15

I
23.2 121 0 a 1544 1574 15 0 15
23.4 122 0 0 1514 1544 15 0 15
23.5 123 0 0 1483 1514 15 0 15
23.7 124 0 0 1453 1483 15 0 15

I 23.8 125 0 a 1434 1453 9 a 9
24.0 126 0 0 1415 1434 9 0 9
24.2 127 0 0 1396 1415 9 0 9

I 24.3 128 a 0 1377 1396 9 a 9
24.5 129 a a 1358 1377 9 a 9
24.6 130 a 0 1339 1358 9 a 9
24.8 131 a a 1320 1339 9 0 9

I 25.0 132 a 0 1301 1320 9 0 9
25.1 133 a a 1282 1301 9 0 9
25.3 134 0 0 1263 1282 9 a 9

I 25.4 135 a a 1244 1263 9 a 9
25.6 136 0 0 1225 1244 9 0 9
25.8 137 0 0 1212 1225 6 0 6

I
25.9 138 0 0 1200 1212 6 a 6
26.1 139 a a 1187 1200 6 0 6
26.2 140 0 0 1174 1187 6 0 6
26.4 141 0 0 1161 1174 6 a 6

I 26.6 142 0 0 1148 1161 6 0 6
26.7 143 0 0 1135 1148 6 0 6
26.9 144 0 0 1122 1135 6 0 6

I 27.0 145 0 0 1109 1122 6 0 6
27.2 146 0 0 1096 1109 6 a 6
27.4 147 0 0 1083 1096 6 a 6

I
27.5 148 0 0 1070 1083 6 0 6
27.7 149 0 0 1057 1070 6 a 6
27.8 150 0 0 1044 1057 6 0 6
28.0 151 0 0 1031 1044 6 0 6

I 28.2 152 0 0 1019 1031 6 0 6
28.3 153 0 0 1006 1019 6 0 6
28.5 154 0 0 993 1006 6 0 6

I 28.6 155 0 0 980 993 6 0 6
28.8 156 0 a 974 980 3 0 3
29.0 157 0 0 967 974 3 0 3

I



I 29.1 158 a a 961 967 3 a 3
29.3 159 0 0 955 961 3 0 3
29.4 160 0 0 949 955 3 0 3

I 29.6 161 0 0 943 949 3 0 3
29.8 162 0 0 937 943 3 0 3
29.9 163 0 0 931 937 3 0 3

I 30.1 164 0 0 925 931 3 0 3
30.2 165 0 0 919 925 3 0 3
30.4 166 0 0 912 919 3 0 3

I
30.6 167 0 0 906 912 3 0 3
30.7 168 0 0 900 906 3 0 3
30.9 169 0 0 894 900 3 0 3
31.0 170 0 0 888 894 3 0 3

I 31.2 171 0 0 882 888 3 0 3
31.4 172 0 a 876 882 3 0 3
31.5 173 0 0 870 876 3 0 3

I
31.7 174 a a 864 870 3 a 3
31.8 175 0 a 857 864 3 0 3
32.0 176 0 a 851 857 3 0 3
32.2 177 0 0 845 851 3 0 3

I 32.3 178 0 0 839 845 3 a 3
32.5 179 0 0 833 839 3 a 3
32.6 180 a a 827 833 3 0 3

I 32.8 181 0 0 821 827 3 0 3
33.0 -182 0 0 815 821 3 0 3
33.1 183 0 a 809 815 3 0 3

I
33.3 184 0 0 802 809 3 a 3
33.4 185 a 0 796 802 3 0 3
33.6 186 0 a 790 796 3 0 3
33.8 187 0 0 784 790 3 0 3

I 33.9 188 0 0 778 784 3 0 3
34.1 189 a a 772 778 3 a 3
34.2 190 0 0 766 772 3 a 3

I
34.4 191 0 0 760 766 3 0 3
34.6 192 0 0 753 760 3 0 3
34.7 193 0 0 747 753 3 0 3
34.9 194 0 0 741 747 3 0 3

I 35.0 195 0 0 735 741 3 0 3
35.2 196 0 a 729 735 3 0 3
35.4 197 a 0 726 729 2 0 2

I 35.5 198 0 0 723 726 2 0 2
35.7 199 a a 720 723 2 a 2
35.8 200 a 0 717 720 2 0 2

I
36.0 201 0 0 714 717 2 0 2
36.2 202 0 0 711 714 2 0 2
36.3 203 0 0 708 711 2 a 2
36.5 204 0 0 705 708 2 a 2

I 36.6 205 0 0 702 705 .2 0 2
36.8 206 0 0 699 702 2 0 2
37.0 207 0 a 696 699 2 0 2

I 37.1 208 0 0 693 696 2 0 2
37.3 209 0 0 690 693 2 0 2
37.4 210 a 0 687 690 2 0 2

I
37.6 211 0 a 684 687 2 0 2
37.8 212 0 0 681 684 2 0 2
37.9 213 0 0 678 681 2 a 2
38.1 214 0 a 675 678 2 0 2

I 38.2 215 0 0 672 675 2 a 2
38.4 216 0 0 669 672 2 0 2
38.6 217 0 0 666 669 2 0 2

I



I 38.7 218 a a 663 666 2 a 2
38.9 219 a a 660 663 2 a 2
39.0 220 a a 657 660 2 a 2

I 39.2 221 a a 654 657 2 a 2
39.4 222 a a 650 654 2 a 2
39.5 223 a a 647 650 2 a 2

I
39.7 224 a a 644 647 2 a 2
39.8 225 a a 641 644 2 a 2
40.0 226 a a 638 641 2 a 2
40.2 227 a a 635 638 2 a 2

I 40.3 228 a a 632 635 2 a 2
40.5 229 a a 629 632 2 a 2
40.6 230 a a 626 629 2 a 2

I 40.8 231 a a 623 626 2 a 2
41.0 232 a 0 620 623 2 0 2
41.1 233 0 0 617 620 2 0 2

I
41.3 234 0 0 614 617 2 0 2
41.4 235 a 0 611 614 2 0 2
41.6 236 0 a 608 611 2 a 2
41.8 237 0 0 605 608 2 0 2

I 41.9 238 0 0 602 605 2 0 2
42.1 239 a 0 599 602 2 0 2
42.2 240 0 a 596 599 2 a 2

II 42.4 241 a a 593 596 2 0 2
42.6 242·· . a a . 590 593 2 . 0 2
42.7 243 0 a 587 590 2 a 2

I
42.9 244 0 0 584 587 2 a 2
43.0 245 a 0 581 584 2 a 2
43.2 246 0 0 578 581 2 0 2
43.4 247 0 0 575 578 2 0 2

I 43.5 248 0 0 572 575 2 0 2
43.7 249 0 0 569 572 2 0 2
43.8 250 0 a 566 569 2 0 2

I
44.0 251 0 0 563 566 2 0 2
44.2 252 0 0 560 563 2 0 2
44.3 253 0 0 557 560 2 0 2
44.5 254 0 0 554 557 2 0 2

I 44.6 255 0 0 551 554 2 0 2
44.8 256 0 0 548 551 2 0 2
45.0 257 a a 545 548 2 0 2

I 45.1 258 0 0 542 545 2 a 2
45.3 259 0 a 539 542 2 0 2
45.4 260 a a 536 539 2 a 2

I
45.6 261 0 0 533 536 2 0 2
45.8 262 a a 530 533 2 0 2
45.9 263 a a 527 530 2 a 2
46.1 264 a a 524 527 2 0 2

I 46.2 265 0 a 521 524 2 0 2
46.4 266 0 a 518 521 2 0 2
46.6 267 0 a 515 518 2 a 2

I
46.7 268 0 0 512 515 2 0 2
46.9 269 0 a 509 512 2 0 2
47.0 270 0 0 506 509 2 a 2
47.2 271 a 0 502 506 2 a 2

I 47.4 272 a 0 499 502 2 a 2
47.5 273 a 0 496 499 2 0 2
47.7 274 a a 493 496 2 0 2

I 47.8 275 0 0 490 493 2 a 2
48.0 276 0 a 487 490 2 0 2
48.2 277 a 0 487 487 0 0 0

I



I 48.3 278 0 0 487 487 0 0 0
48.5 279 0 0 486 487 0 0 0
48.6 280 0 0 486 486 0 0 0

I 48.8 281 0 0 485 486 0 0 0
49.0 282 0 0 485 485 0 0 0

49.1 283 0 0 485 485 0 0 0

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



SECTION 02773 STORMWATER HOLDING PONDS

NBS/LOWRY ENGINEERS & PLANNERS

DETENTION AREA SIZING STUDY
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
BASIN NO. 2

1 FHA, Hydraulic Design of Highway Culverts
2 Brater &King, Handbook of Hydraulics
3 Upper East Fork Cave Creek ADMS
4 ASCE, Stormwater Detention Outlet Control Struc
5

04-Jan-89
P81194-013
PHINNEY

15704

DATE
JOB NO
BY
RCE
CHK'D
FILEPATH:C:\LOTUS\02773-2

576 sec

45 DEGREE BEVELS
FHWA P 147,148
FHWA P 147,148
FHWA P 147,148
FHWA P 147,148
FHWA p 146

0.25 City of Phoenix Parks Dept
1402 ADMS Prelim System Map
1392 ft

10 ft
1220 ft ADMS Prelim System Map
280 ft ADMS Prelim System Map

7.84 acres
200 ft

1140 ft
5.23 acres

0.16 hrs

1
CIRCULAR
CONCRETE

Oft
Oft

60 in
5.0 ft

19.6 ft2
5.0 ft

1391.00 ft
1396.00 ft

1 ft
1387.00 ft
1382.00 ft

2620 ft
0.003435
0.003435
BEVELED RING,

0.0018
2.50
0.03
0.74
-0.5 *s

0.012

dT

OUTLET CULVERT
NUMBER OF OUTFALL CULVERTS
SHAPE
MATERIAL
CULVERT HEIGHT
CULVERT WIDTH
CULVERT DIAMETER

CULVERT AREA A
INT CULVERT BARREL HT D
CULVERT INLET INVERT
CULVERT INLET SOFFIT
BASIN - CULVERT INVERT dEL
TAILWATER ELEVATION
CULVERT OUTLET INVERT
CULVERT LENGTH
CULVERT SLOPE
ASSUMED ENERGY SLOPE S
INLET EDGE DESCRIPTION
DESIGN CONSTANTS K

M
c
Y

SLOPE CORRECTION FACTORSCF
MANNING'S n n

REFERENCES:

INPUT PARAMETERS

OUTPUT

DETENTION BASIN
SIDESLOPE
TOP ELEVATION
FLOOR ELEVATION
MAXIMUM DEPTH
TOP LENGTH

. TOP WIDTH
TOP AREA
BASE LENGTH
BASE WIDTH
BASE AREA

TIME INCREMENT

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



I MAX DISCHARGE 206 cfs

I
MAX DEPTH 9 ft
FREEBOARD 1ft
AREA AT MAX DEPTH 7.57 acres
VOLUME AT MAX DEPTH 57.43 acre-ft

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

I
SUBMRGD

INLET OUTLET
DEPTH AREA VOLUME HW/D 2S/dT+0 CONTROL CONTROL DISCHARGE DEPTH

I
(ft) (ac) (ft3) (cfs) (cfs) (cfs) (cfs) (ft)

0.0 5.23 a 0.20 a a 0.0 a 0.0
0.1 5.26 22854 0.22 97 ERR 17 .5 18 0.1

I 0.2 5.28 45815 0.24 178 ERR 19.2 19 0.2
0.3 5.31 68883 0.26 264 ERR 24.5 25 0.3
0.4 5.33 92059 0.28 348 ERR 28.3 28 0.4

I
0.5 5.36 115343 0.30 433 ERR 32.4 32 0.5
0.6 5.38 138734 0.32 518 ERR 36.7 -37 0.6
0.7 5.41 162234 0.34 604 ERR 41.1 41 0.7
0.8 5.43 185841 0.36 691 ERR 45.9 46 0.8

-I 0.9 5.46_ 209557 0.38 778 ERR 50.7 51 0.9 -
1.0 5.48 233381 0.40 866 ERR 55.7 56 1.0
1.1 5.51 257314 0.42 954 ERR 60.9 61 1.1

I 1.2 5.53 281355 0.44 1043 ERR 66.1 66 1.2
1.3 5.56 305505 0.46 1132 ERR 71.5 71 1.3
1.4 5.58 329764 0.48 1222 ERR 77 .0 77 1.4
1.5 5.61 354132 0.50 1312 ERR 82.7 83 1.5

I 1.6 5.63 378609 0.52 1403 ERR 88.3 88 1.6
1.7 5.66 403195 0.54 1494 ERR 94.1 94 1.7
1.8 5.68 427891 0.56 1586 ERR 99.9 100 1.8

I 1.9 5.71 452696 0.58 1677 ERR 105.4 105 1.9
2.0 5.73 477611 0.60 1770 ERR 111.2 III 2.0
2.1 5.76 502635 0.62 1862 ERR 116.8 117 2.1

I
2.2 5.78 527770 0.64 1955 ERR 122.3 122 2.2
2.3 5.81 553014 0.66 2048 ERR 127.8 128 2.3
2.4 5.83 578369 0.68 2141 ERR 133.2 133 2.4
2.5 5.86 603834 0.70 2233 ERR 135.9 136 2.5

I 2.6 5.88 629409 0.72 2329 ERR 143.5 144 2.6
2.7 5.91 655095 0.74 2423 11 148.5 148 2.7
2.8 5.93 680891 0.76 2517 37 152.8 153 2.8

I 2.9 5.96 706798 0.78 2612 52 157.6 158 2.9
3.0 5.99 732816 0.80 2706 63 161. 7 162 3.0
3.1 6.01 758945 0.82 2800 72 165.3 165 3.1

I
3.2 6.04 785186 0.84 2895 81 168.9 169 3.2
3.3 6.06 811537 0.86 2990 88 172.1 172 3.3
3.4 6.09 838000 0.88 3084 95 174.4 174 3.4
3.5 6.11 864575 0.90 3178 102 176.3 176 3.5

I 3.6 6.14 891261 0.92 3272 108 177 .3 177 3.6
3.7 6.16 918059 0.94 3365 114 177 .6 178 3.7
3.8 6.19 944969 0.96 3458 119 177.2 177 3.8

I
3.9 6.22 971991 0.98 3550 125 175.0 175 3.9
4.0 6.24 999126 1. 00 3635 130 165.4 165 4.0
4.1 6.27 1026372 1. 02 3698 135 166.3 135 4.1

I
4.2 6.29 1053731 1.04 3798 139 167.2 139 4.2
4.3 6.32 1081203 1.06 3898 144 168.1 144 4.3
4.4 6.35 1108787 1.08 3998 148 169.0 148 4.4
4.5 6.37 1136484 1.10 4099 152 169.9 152 4.5

I



I 4.6 6.40 1164295 1.12 4199 157 170.8 157 4.6
4.7 6.42 1192218 1.14 4300 161 171. 7 161 4.7

I
4.8 6.45 1220254 1.16 4402 165 172.6 165 4.8
4.9 6.48 1248404 1.18 4503 168 173.4 168 4.9
5.0 6.50 1276667 1.20 4605 172 174.3 172 5.0
5.1 6.53 1305044 1. 22 4707 176 175.2 175 5.1

I 5.2 6.55 1333535 1. 24 4806 180 176.0 176 5.2
5.3 6.58 1362139 1.26 4907 183 176.9 177 5.3
5.4 6.61 1390857 1.28 5007 187 177 .8 178 5.4

I
5.5 6.63 1419690 1.30 5108 190 178.6 179 5.5
5.6 6.66 1448637 1. 32 5209 193 179.5 179 5.6
5.7 6.68 1477698 1. 34 5311 197 180.3 180 5.7
5.8 6.71 1506873 1.36 5413 200 181.1 181 5.8

I 5.9 6.74 1536164 1.38 5516 203 182.0 182 5.9
6.0 6.76 1565569 1.40 5619 206 182.8 183 6.0
6.1 6.79 1595089 1.42 5722 209 183.6 184 6.1

I 6.2 6.82 1624723 1. 44 5826 212 184.5 184 6.2
6.3 6.84 1654473 1. 46 5930 215 185.3 185 6.3
6.4 6.87 1684339 1. 48 6035 218 186.1 186 6.4

I
6.5 6.90 1714319 1.50 6139 221 186.9 187 6.5
6.6 6.92 1744416 1.52 6245 224 187.7 188 6.6
6.7 6.95 1774627 1. 54 6350 227 188.5 189 6.7
6.8 6.98 1804955 1.56 6457 230 189.3 189 6.8

-I 6.9 . - 7.00 18353991.58 6563 233 190.2 190 6.9_
7.0 7.03 1865958 1. 60 6670 235 190.9 191 7.0
7.1 7.06 1896634 1. 62 6777 238 191. 7 192 7.1

I
7.2 7.08 1927426 1. 64 6885 241 192.5 193 7.2
7.3 7.11 1958334 1. 66 6993 243 193.3 193 7.3
7.4 7.14 1989359 1. 68 7102 246 194.1 194 7.4
7.5 7.16 2020501 1.70 7211 249 194.9 195 7.5

I 7.6 7.19 2051759 1. 72 7320 251 195.7 196 7.6
7.7 7.22 2083135 1. 74 7430 254 196.4 196 7.7
7.8 7.24 2114627 1.76 7540 256 197.2 197 7.8

I 7.9 7.27 2146237 1.78 7650 259 198.0 198 7.9
8.0 7.30 2177964 1.80 7761 261 198.7 199 8.0
8.1 7.32 2209808 1.82 7872 264 199.5 200 8.1

I
8.2 7.35 2241770 1.84 7984 266 200.3 200 8.2
8.3 7.38 2273849 1. 86 8096 268 201.0 201 8.3
8.4 7.41 2306047 1.88 8209 271 201.8 202 8.4
8.5 7.43 2338362 1.90 8322 273 202.5 203 8.5

I 8.6 7.46 2370796 1. 92 8435 276 203.3 203 8.6
8.7 7.49 2403347 1.94 8549 278 204.0 204 8.7
8.8 7.51 2436017 1. 96 8663 280 204.8 205 8.8

I 8.9 7.54 2468806 1.98 8778 282 205.5 206 8.9
9.0 7.57 2501713 2.00 8893 285 206.2 206 9.0
9.1 7.60 2534739 2.02 9008 287 207.0 207 9.1

I
9.2 7.62 2567883 2.04 9124 289 207.7 208 9.2
9.3 7.65 2601147 2.06 9240 291 208.4 208 9.3
9.4 7.68 2634530 2.08 9357 294 209.2 209 9.4
9.5 7.70 2668032 2.10 9474 296 209.9 210 9.5

I 9.6 7.73 2701653 2.12 9591 298 210.6 211 9.6
9.7 7.76 2735394 2.14 9709 300 211.3 211 9.7
9.8 7.79 2769254 2.16 9828 302 212.1 212 9.8

I
9.9 7.81 2803234 2.18 9946 304 212.8 213 9.9

10.0 7.84 2837334 2.20 10065 306 213.5 213 10.0
10.1 7.87 2871554 2.22 10185 309 214.2 214 10.1

I
10.2 7.90 2905895 2.24 10305 311 214.9 215 10.2
10.3 7.92 2940355 2.26 10425 313 215.6 216 10.3
10.4 7.95 2974936 2.28 10546 315 216.3 216 10.4
10.5 7.98 3009637 2.30 10667 317 217.0 217 10.5

I



I 10.6 8.01 3044459 2.32 10789 319 217.7 218 10.6
10.7 8.04 3079402 2.34 10911 321 218.4 218 10.7
10.8 8.06 3114465 2.36 11033 323 219.1 219 10.8

I 10.9 8.09 3149650 2.38 11156 325 219.8 220 10.9
11.0 8.12 3184956 2.40 11279 327 220.5 220 11.0
11.1 8.15 3220383 2.42 11403 329 221.2 221 11.1

I 11.2 8.17 3255931 2.44 11527 331 221.9 222 11.2
11.3 8.20 3291601 2.46 11652 333 222.5 223 11.3
11.4 8.23 3327393 2.48 11777 335 223.2 223 11. 4

I
11.5 8.26 3363307 2.50 11902 336 223.9 224 11.5
11.6 8.29 3399342 2.52 12028 338 224.6 225 11.6
11.7 8.31 3435499 2.54 12154 340 225.3 225 11.7
11.8 8.34 3471779 2.56 12281 342 225.9 226 11.8

I 11.9 8.37 3508181 2.58 12408 344 226.6 227 11.9
12.0 8.40 3544705 2.60 12535 346 227.3 227 12.0
12.1 8.43 3581352 2.62 12663 348 227.9 228 12.1

I
12.2 8.46 3618122 2.64 12792 350 228.6 229 12.2
12.3 8.48 3655014 2.66 12920 351 229.3 229 12.3
12.4 8.51 3692030 2.68 13049 353 229.9 230 12.4
12.5 8.54 3729168 2.70 13179 355 230.6 231 12.5

I
TIME n I l(n)+2S(n)-0(n2S(n+l) 0(n+1) 12 0(n+1)+

I dT dT
-(hr) -(efsr (efsr refs) (efs) (efs) (cfs) -- (cfs)

I
11.2 1 0 0 0 0 0 0
11.4 2 0 0 0 0 0 0 0
11.5 3 0 0 0 0 0 0 0
11.7 4 0 223 0 0 0 0 0

I 11.8 5 223 725 185 223 19 0 19
12.0 6 502 1259 798 910 56 0 56
12.2 7 758 1721 1802 2058 128 0 128

I
12.3 8 964 2078 3169 3523 177 0 177
12.5 9 1115 2108 4888 5247 179 0 179
12.6 10 993 1673 6609 6995 193 0 193
12.8 11 680 1111 7878 8282 202 0 202

I 13.0 12 431 665 8577 8990 206 0 206
13.1 13 234 329 8830 9243 206 0 206
13.3 14 95 103 8747 9160 206 0 206

I 13.4 15 8 8 8440 8851 206 0 206
13.6 16 0 0 8041 8448 203 0 203
13.8 17 0 0 7641 8041 200 0 200

I
13.9 18 0 0 7246 7641 197 0 197
14.1 19 0 0 6856 7246 195 0 195
14.2 20 0 0 6473 6856 192 0 192
14.4 21 0 0 6094 6473 189 0 189

I 14.6 22 0 0 5722 6094 186 0 186
14.7 23 0 0 5356 5722 183 0 183
14.9 24 0 0 4996 5356 180 0 180

I 15.0 25 0 0 4642 4996 177 0 177
15.2 26 0 0 4297 4642 172 0 172
15.4 27 0 0 3984 4297 157 0 157

I
15.5 28 0 0 3697 3984 144 0 144
15.7 29 0 0 3366 3697 165 0 165
15.8 30 0 0 3011 3366 178 0 178
16.0 31 0 0 2666 3011 172 0 172

I 16.2 32 0 0 2351 2666 158 0 158
16.3 33 0 0 2064 2351 144 0 144
16.5 34 0 0 1809 2064 128 0 128

I



I 16.6 35 0 0 1586 1809 111 0 111
16.8 36 0 0 1386 1586 100 0 100

I
17.0 37 0 0 1221 1386 83 0 83
17.1 38 0 0 1078 1221 71 0 71
17.3 39 0 0 946 1078 66 0 66
17.4 40 a 0 834 946 56 a 56

I 17. 6 41 a a 733 834 51 a 51
17.8 42 a a 641 733 46 0 46
17.9 43 a a 559 641 41 a 41

I
18.1 44 a a 486 559 37 a 37
18.2 45 a a 421 486 32 a 32
18.4 46 a a 364 421 28 a 28
18.6 47 a 0 308 364 28 a 28

I 18.7 48 a a 259 308 25 a 25
18.9 49 a a 220 259 19 a 19
19.0 50 a a 182 220 19 a 19

I 19.2 51 a a 144 182 19 a 19
19.4 52 a a 109 144 18 a 18
19.5 53 0 0 74 109 18 a 18

I
19.7 54 a a 74 74 a a a
19.8 55 a a 74 74 a a a
20.0 56 a 0 74 74 a 0 0
20.2 57 a a 74 74 a a a

I 20.3 58 a a 74_ 74 0 a 0_
20.5 59 a a 74 74 a a a
20.6 60 a a 74 74 a 0 0

I
20.8 61 a 0 74 74 a a 0
21.0 62 a 0 74 74 a a a
21.1 63 0 0 74 74 a a 0
21.3 64 a 0 74 74 a 0 0

I 21.4 65 a 0 74 74 a 0 0
21.6 66 a a 74 74 0 0 a
21.8 67 a a 74 74 a 0 a

I 21.9 68 a a 74 74 0 0 a
22.1 69 a a 74 74 0 0 a
22.2 70 0 0 74 74 0 0 0

I
22.4 71 a 0 74 74 0 0 a
22.6 72 a 0 74 74 a 0 a
22.7 73 0 a 74 74 0 0 0
22.9 74 0 a 74 74 a 0 0

I 23.0 75 a a 74 74 0 0 0
23.2 76 a a 74 74 a a 0
23.4 77 a 0 74 74 0 0 a

I 23.5 78 a a 74 74 0 0 a
23.7 79 a a 74 74 0 a a
23.8 80 a a 74 74 0 a 0

I
24.0 81 0 a 74 74 0 0 0
24.2 82 a a 74 74 0 0 a
24.3 83 a a 74 74 a a a
24.5 84 a a 74 74 0 a a

I 24.6 85 a 0 74 74 0 a a
24.8 86 a a 74 74 a a a
25.0 87 a a 74 74 0 a a

I
25.1 88 a a 74 74 a 0 a
25.3 89 a a 74 74 a a a
25.4 90 a a 74 74 a 0 a

I
25.6 91 0 0 74 74 0 0 0
25.8 92 a a 74 74 0 a 0
25.9 93 a a 74 74 0 a 0
26.1 94 a 0 74 74 0 0 a

I



I' 26.2 95 a a 74 74 a 0 0
26.4 96 a a 74 74 0 0 0

I
26.6 97 a a 74 74 0 0 0
26.7 98 0 a 74 74 0 0 a
26.9 99 a a 74 74 a 0 a
27.0 100 a a 74 74 a 0 a

I 27.2 101 a a 74 74 0 0 a
27.4 102 a a 74 74 0 a 0

I
I

II
I'

I
I'
I
I
I
I
I
I
I
I
I
I



SECTION 02773 STORMWATER HOLDING PONDS

DETENTION AREA SIZING STUDY
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
BASIN NO. 3A

1 FHWA, Hydraulic Design of Highway Culverts
2 Brater &King, Handbook of Hydraulics
3 Upper East Fork Cave Creek ADMS
4 ASCE, Stormwater Detention Outlet Control Struc
5

20-Dec-88
P81194-013
PHINNEY

15704

576 sec

ADMS Prelim System Map
ADMS Prelim System Map

City of Phoenix Parks Dept
ADMS Prelim System Map

DATE
JOB NO
BY
RCE
CHK'D
FILEPATH:C:\LOTUS\02773-3

0.16 hrs

0.25
1445
1435 ft

10 ft
.. 1000 ft

650 ft
14.92 acres

920 ft
570 ft

12.04 acres

3
CIRCULAR
CONCRETE

Oft
o ft

54 in
4.5 ft

15.9 ft2
4.5 ft

1432.50 ft
1437.00 ft

2.5 ft
1436.70 ft
1430.50 ft

300 ft
0'.006666

0.001
90 DEG HEADWALL W/ 33.7 DEG BEVELS

0.0018 FHWA P 147,148
2.500 FHWA P 147,148

0.0243 FHWA P 147,148
0.83 FHWA p 147,148
-0.5 *S FHWA p 146

0.012

dT

CULVERT AREA A
INT CULVERT BARREL HT 0
CULVERT INLET INVERT
CULVERT INLET SOFFIT
BASIN - CULVERT INVERT dEL
TAILWATER ELEVATION
CULVERT OUTLET INVERT
CULVERT LENGTH
CULVERT SLOPE
ASSUMED ENERGY SLOPE S
INLET EDGE DESCRIPTION
DESIGN CONSTANTS K

M
c
Y

SLOPE CORRECTION FACTORSCF
MANNING'S n n

OUTLET CULVERT
NUMBER OF OUTFALL CULVERTS
SHAPE
MATERIAL
CULVERT HEIGHT
CULVERT WIDTH
CULVERT DIAMETER

OUTPUT

REFERENCES:

INPUT PARAMETERS

DETENTION BASIN
SIDESLOPE
TOP ELEVATION
FLOOR ELEVATION
MAXIMUM DEPTH
TOP LENGTH
TOP WIDTH
TOP AREA
BASE LENGTH
BASE WIDTH
BASE AREA

TIME INCREMENT

II NBS/LOWRY ENGINEERS &PLANNERS

II
II
II
I
I
I
I
II
I
I
I
I
I
I
I
I
I
I



I ------------------------------------------------------------------------
MAX DISCHARGE 885 cfs
MAX DEPTH 9.6 ft

I FREEBOARD 0.4 ft
AREA AT MAX DEPTH 14.62 acres
VOLUME AT MAX DEPTH 119.79 acre-ft

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

I
SUBMRGD

INLET OUTLET
DEPTH AREA VOLUME HW/D 2S/dT+0 CONTROL CONTROL DISCHARGE DEPTH
(ft) (ac) (ft3) (cfs) (cfs) (cfs) (cfs) (ft)

I ------------------------------------------------------------------------
0.0 12.04 o 0.56 0 0 0.0 0 0.0
0.1 12.07 52500 0.58 307 ERR 125.1 125 0.1

I
0.2 12.09 105119 0.60 501 ERR 135.9 136 0.2
0.3 12.12 157857 0.62 691 ERR 142.8 143 0.3
0.4 12.15 210715 0.64 881 ERR 149.5 149 0.4
0.5 12.18 263693 0.67 1072 ERR 156.3 156 0.5

I 0.6 12.20 316790 0.69 1263 ERR 162.8 163 0.6
0.7 12.23 370008 0.71 1457 ERR 172 .4 172 0.7
0.8 12.26 423345 0.73 1648 ERR 178.4 178 0.8

I 0.9 12.29 476803 0.76 1840 ERR 184.5 184 0.9
1.0 12.3i 530381 0.78 2031 . ERR 189.8 190 1.0
1.1 12.34 584080 0.80 2226 ERR 197.6 198 1.1

I
1.2 12.37 637899 0.82 2417 ERR 202.0 202 1.2
1.3 12.40 691839 0.84 2609 79 206.4 206 1.3
1.4 12.42 745900 0.87 2800 125 210.3 210 1.4
1.5 12.45 800082 0.89 2991 158 213.2 213 1.5

I 1.6 12.48 854385 0.91 3183 185 216.0 216 1.6
1.7 12.51 908809 0.93 3373 209 217.2 217 1.7
1.8 12.54 963355 0.96 3562 231 217.0 217 1.8

I
1.9 12.56 1018022 0.98 3750 250 215.7 216 . 1. 9
2.0 12.59 1072811 1.00 3927 268 202.1 202 2.0
2.1 12.62 1127721 1.02 4149 285 233.4 233 2.1
2.2 12.65 1182754 1. 04 4368 301 260.9 261 2.2

I 2.3 12.68 1237908 1.07 4584 316 285.8 286 2.3
2.4 12.70 1293185 1. 09 4799 331 308.7 309 2.4
2.5 12.73 1348584 1.11 5013 345 330.0 330 2.5

I 2.6 12.76 1404105 1.13 5225 358 350.1 350 2.6
2.7 12.79 1459749 1.16 5438 371 369.0 369 2.7
2.8 12.82 1515515 1.18 5645 383 387.0 383 2.8

I
2.9 12.84 1571404 1.20 5851 395 404.2 395 2.9
3.0 12.87 1627416 1.22 6058 407 420.7 407 3.0
3.1 12.90 1683551 1.24 6264 418 436.6 418 3.1
3.2 12.93 1739810 1. 27 6470 429 451. 9 429 3.2

I 3.3 12.96 1796191 1.29 6677 440 466.7 440 3.3
3.4 12.99 1852696 1.31 6884 451 481.1 451 3.4
3.5 13.01 1909325 1.33 7090 461 495.1 461 3.5

I 3.6 13.04 1966077 1.36 7298 471 508.6 471 3.6
3.7 13.07 2022953 1.38 7505 481 521.8 481 3.7
3.8 13.10 2079953 1.40 7712 490 534.7 490 3.8

I
3.9 13.13 2137077 1. 42 7920 500 547.3 500 3.9
4.0 13.16 2194326 1.44 8128 509 559.6 509 4.0
4.1 13.19 2251698 1. 47 8337 518 571.6 518 4.1
4.2 13.21 2309195 1.49 8545 527 583.4 527 4.2

I 4.3 13.24 2366817 1.51 8754 536 595.0 536 4.3
4.4 13.27 2424563 1.53 8963 545 606.3 545 4.4
4.5 13.30 2482434 1. 56 9173 553 617.4 553 4.5

I



I 4.6 13.33 2540431 1.58 9383 562 628.4 562 4.6
4.7 13.36 2598552 1. 60 9593 570 639.1 570 4.7

I 4.8 13.39 2656798 1.62 9803 578 649.7 578 4.8
4.9 13.41 2715170 1. 64 10014 586 660.1 586 4.9
5.0 13.44 2773667 1.67 10225 594 670.3 594 5.0
5.1 13.47 2832290 1. 69 10436 602 680.4 602 5.1

I 5.2 13.50 2891039 1.71 10648 610 690.3 610 5.2
5.3 13.53 2949913 1. 73 10860 617 700.1 617 5.3
5.4 13.56 3008913 1.76 11072 625 709.8 625 5.4

I 5.5 13.59 3068040 1.78 11285 632 719.3 632 5.5
5.6 13.62 3127293 1.80 11498 640 728.7 640 5.6
5.7 13.65 3186672 1.82 11712 647 738.0 647 5.7

I
5.8 13.68 3246177 1.84 11926 654 747.1 654 5.8
5.9 13.70 3305810 1. 87 12140 661 756.2 661 5.9
6.0 13.73 3365569 1.89 12354 668 765.2 668 6.0
6.1 13.76 3425455 1.91 12569 675 774.0 675 6.1

I 6.2 13.79 3485467 1.93 12784 682 782.7 682 6.2
6.3 13.82 3545607 1.96 13000 689 791.4 689 6.3
6.4 13.85 3605875 1.98 13216 696 800.0 696 6.4

I 6.5 13.88 3666269 2.00 13433 702 808.4 702 6.5
6.6 13 .91 3726792 2.02 13649 709 816.8 709 6.6
6.7 13.94 3787441 2.04 13867 716 825.1 716 6.7

-I 6.8 13.97 3848219 2.07 14084 722 833.3 722 6.8
6.9 14.00 -3909125 2.09 . . 14302 729 841.4 729 6.9
7.0 14.03 3970158 2.11 14520 735 849.5 735 7.0
7.1 14.06 4031320 2.13 14739 741 857.5 741 7.1

I 7.2 14.08 4092610 2.16 14958 748 865.4 748 7.2
7.3 14.11 4154028 2.18 15178 754 873.2 754 7.3
7.4 14.14 4215575 2.20 15398 760 881.0 760 7.4

I
7.5 14.17 4277251 2.22 15618 766 888.6 766 7.5
7.6 14.20 4339055 2.24 15839 772 896.3 772 7.6
7.7 14.23 4400989 2.27 16060 778 903.8 778 7.7
7.8 14.26 4463051 2.29 16281 784 911.3 784 7.8

I 7.9 14.29 4525243 2.31 16503 790 918.8 790 7.9
8.0 14.32 4587564 2.33 16725 796 926.2 796 8.0
8.1 14.35 4650014 2.36 16948 802 933.5 802 8.1

I 8.2 14.38 4712594 2.38 17171 808 940.7 808 8.2
8.3 14.41 4775303 2.40 17395 814 948.0 814 8.3
8.4 14.44 4838143 2.42 17619 819 955.1 819 8.4

I
8.5 14.47 4901112 2.44 17843 825 962.2 825 8.5
8.6 14.50 4964212 2.47 18068 831 969.3 831 8.6
8.7 14.53 5027441 2.49 18293 836 976.3 836 8.7
8.8 14.56 5090801 2.51 18518 842 983.2 842 8.8

I 8.9 14.59 5154292 2.53 18744 848 990.1 848 8.9
9.0 14.62 5217913 2.56 18971 853 997.0 853 9.0
9.1 14.65 5281665 2.58 19198 859 1003.8 859 9.1

I 9.2 14.68 5345547 2.60 19425 864 1010.5 864 9.2
9.3 14.71 5409561 2.62 19653 869 1017.2 869 9.3
9.4 14.74 5473706 2.64 19881 875 1023.9 875 9.4

I
9.5 14.77 5537982 2.67 20109 880 1030.5 880 9.5
9.6 14.80 5602389 2.69 20338 885 1037.1 885 9.6
9.7 14.83 5666928 2.71 20567 891 1043.7 891 9.7
9.8 14.86 5731598 2.73 20797 896 1050.2 896 9.8

I 9.9 14.89 5796400 2.76 21027 901 1056.6 901 9.9
10.0 14.92 5861334 2.78 21258 906 1063.1 906 10.0
10.1 14.95 5926400 2.80 21489 911 1069.4 911 10.1

I
10.2 14.98 5991599 2.82 21721 917 1075.8 917 10.2
10.3 15.01 6056929 2.84 21953 922 1082.1 922 10.3
10.4 15.04 6122392 2.87 22185 927 1088.4 927 10.4

I
10.5 15.07 6187987 2.89 22418 932 1094.6 932 10.5



I 10.6 15.10 6253715 2.91 22651 937 1100.8 937 10.6
10.7 15.13 6319576 2.93 22885 942 1107.0 942 10.7

I 10.8 15.17 6385569 2.96 23119 947 1113.1 947 10.8
10.9 15.20 6451696 2.98 23353 952 1119.2 952 10.9
11.0 15.23 6517956 3.00 23588 957 1125.3 957 11.0

I
11.1 15.26 6584349 3.02 23824 961 1131.3 961 11.1
11.2 15.29 6650875 3.04 24060 966 1137.3 966 11.2
11.3 15.32 6717535 3.07 24296 971 1143.3 971 11.3
11.4 15.35 6784329 3.09 24533 976 1149.2 976 11.4

I 11.5 15.38 6851257 3.11 24770 981 1155.1 981 11. 5
11.6 15.41 6918318 3.13 25007 986 1161.0 986 11.6
11.7 15.44 6985513 3.16 25246 990 1166.8 990 11.7

I
11.8 15.47 7052843 3.18 25484 995 1172.7 995 11.8
11.9 15.50 7120307 3.20 25723 1000 1178.5 1000 11.9
12.0 15.53 7187905 3.22 25962 1004 1184.2 1004 12.0
12.1 15.56 7255638 3.24 26202 1009 1190.0 1009 12.1

I 12.2 15.60 7323506 3.27 26442 1014 1195.7 1014 12.2
12.3 15.63 7391508 3.29 26683 1018 1201.3 1018 12.3
12.4 15.66 7459646 3.31 26924 1023 1207.0 1023 12.4

I 12.5 15.69 7527918 3.33 27166 1027 1212.6 1027 12.5
------------------------------------------------------------------------

I
TIME n 1 l(n)+2S(n)-0(n2S(n+1) 0(n+1) 12 0(n+1)+

dT dT
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

I 8.8 1 0 0 0 0 0 0
9.0 2 0 0 0 0 0 0 0
9.1 3 0 0 0 0 0 0 0

I
9.3 4 0 0 0 0 0 0 0
9.4 5 0 0 0 0 0 0 0
9.6 6 0 1 1 1 0 0 0
9.8 7 1 2 2 2 0 0 0

I 9.9 8 1 2 3 3 0 0 0
10.1 9 1 3 5 5 0 0 0
10.2 10 2 5 9 9 0 0 0

I 10.4 11 3 6 13 13 0 0 0
10.6 12 3 8 19 19 0 0 0
10.7 13 4 10 27 27 0 0 0

I
10.9 14 6 14 37 37 0 0 0
11.0 15 8 18 51 51 0 0 0
11.2 16 10 25 70 70 0 0 0
11.4 17 14 34 94 94 0 0 0

I 11.5 18 20 78 128 128 0 0 0
11.7 19 58 301 206 206 0 0 0
11.8 20 243 835 236 507 136 0 136

I
12.0 21 592 1513 771 1070 149 0 149
12.2 22 921 2187 1889 2284 198 0 198
12.3 23 1266 2894 3671 4075 202 0 202

I
12.5 24 1628 3507 5706 6565 429 0 429
12.6 25 1879 3754 8106 9213 553 0 553
12.8 26 1875 3658 10566 11860 647 0 647
13.0 27 1783 3456 12780 14224 722 0 722

I 13.1 28 1673 3194 14679 16236 778 0 778
13.3 29 1521 2866 16223 17873 825 0 825
13.4 30 1345 2518 17383 19089 853 0 853

I
13.6 31 1174 2197 18151 19901 875 a 875
13.8 32 1023 1923 18577 20348 885 0 885
13.9 33 900 1707 18730 20500 885 0 885

I
14.1 34 806 1540 18666 20437 885 0 885



I 14.2 35 734 1410 18446 20206 880 0 880
14.4 36 676 1308 18117 19856 869 0 869

I 14.6 37 631 1223 17697 19425 864 0 864
14.7 38 592 1153 17225 18921 848 0 848
14.9 39 560 1095 16705 18378 836 0 836

I
15.0 40 534 1043 16161 17800 819 0 819
15.2 41 508 990 15588 17204 808 0 808
15.4 42 481 938 14997 16578 790 0 790
15.5 43 457 890 14390 15935 772 0 772

I 15.7 44 433 842 13772 15280 754 0 754
15.8 45 409 793 13144 14614 735 0 735
16.0 46 384 744 12506 13937 716 0 716

I
16.2 47 360 697 11858 13250 696 0 696
16.3 48 337 653 11218 12555 668 0 668
16.5 49 316 611 10578 11872 647 0 647
16.6 50 295 569 9940 11189 625 0 625

I 16.8 51 274 528 9305 10509 602 0 602
17.0 52 254 491 8677 9833 578 0 578
17.1 53 236 457 8079 9168 545 0 545

I 17 .3 54 221 428 7499 8536 518 0 518
17 .4 55 207 402 6928 7928 500 0 500
17.6 56 195 379 6388 7330 471 a 471

I
17.8 57 184 357 5887 6767 440 0 440
17.9 58 174 338 5430 6244 407 0 407·
18.1 59 165 320 5002 5769 383 0 383
18.2 60 156 303 4622 5322 350 0 350

I 18.4 61 147 287 4308 4925 309 0 309
18.6 62 140 274 4023 4595 286 0 286
18.7 63 134 263 3831 4297 233 a 233

I
18.9 64 129 255 3690 4094 202 0 202
19.0 65 126 247 3540 3945 202 0 202
19.2 66 122 239 3357 3788 216 0 216
19.4 67 117 230 3162 3596 217 0 217

I 19.5 68 113 222 2958 3392 217 0 217
19.7 69 109 215 2754 3180 213 0 213
19.8 70 106 208 2548 2969 210 0 210

I 20.0 71 102 202 2343 2756 206 a 206
20.2 72 100 197 2141 2545 202 0 202
20.3 73 98 194 1943 2339 198 0 198

I
20.5 74 97 192 1758 2138 190 0 190
20.6 75 95 188 1581 1950 184 0 184
20.8 76 93 184 1412 1769 178 0 178
21.0 77 91 180 1251 1596 172 0 172

I 21.1 78 89 178 .1106 1431 163 0 163
21.3 79 88 176 958 1284 163 0 163
21.4 80 88 157 822 1134 156 a 156

I
21.6 81 87 87 680 979 149 0 149
21.8 82 86 86 481 767 143 a 143
21.9 83 84 84 295 567 136 0 136

I
22.1 84 83 83 129 379 125 0 125
22.2 85 82 82 211 211 0 0 0
22.4 86 82 82 293 293 0 0 0
22.6 87 82 82 125 375 125 0 125

I 22.7 88 81 81 207 207 0 0 0
22.9 89 80 80 288 288 0 0 0
23.0 90 79 79 117 367 125 a 125

I
23.2 91 78 78 196 196 0 0 0
23.4 92 77 77 274 274 0 0 0
23.5 93 76 76 100 351 125 0 125

I
23.7 94 75 75 176 176 0 0 0



I 23.8 95 76 76 251 251 0 0 0
24.0 96 75 75 77 327 125 0 125

I
24.2 97 74 74 152 152 0 0 0
24.3 98 73 73 226 226 0 0 0
24.5 99 72 72 299 299 0 0 0
24.6 100 71 71 121 371 125 0 125

I 24.8 101 70 70 192 192 0 0 0
25.0 102 69 69 262 262 0 0 0

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



SECTION 02773 STORMWATER HOLDING PONDS

NBS/LOWRY ENGINEERS & PLANNERS

DETENTION AREA SIZING STUDY
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
BASIN NO. 38

1 FHWA, Hydraulic Design of Highway Culverts
2 Brater &King, Handbook of Hydraulics
3 Upper East Fork Cave Creek ADMS
4 ASCE, Stormwater Detention Outlet Control Struc
5

09-Feb-89
P81194-013
PHINNEY

15704

576 sec

DATE
JOB NO
BY
RCE
CHK'D
FILEPATH:C:\LOTUS\02773-3A

0.16 hrs

0.25 City of Phoenix Parks Dept
1432 ADMS Prelim System Map
1422 ft

10 ft
l300ft ADMS Prelim System Map
640 ft ADMS Prelim System Map

19.10 acres
1220 ft
560 ft

15.68 acres

1
CIRCULAR
CONCRETE

a ft
o ft

84 in
7.0 ft

38.5 ft2
7.0 ft

1419.00 ft
1426.00 ft

3 ft
0.00 ft

1415.50 ft
2000 ft

0.00175
0.00175

90 DEG HEADWALL W/ 45 DEG BEVELS
0.0018 FHWA p 147,148
2.500 FHWA P 147,148
0.03 FHWA P 147,148
0.74 FHWA P 147,148
-0.5 *s FHWA P 146

0.012

dT

OUTPUT

OUTLET CULVERT
NUMBER OF OUTFALL CULVERTS
SHAPE
MATERIAL
CULVERT HEIGHT
CULVERT WIDTH
CULVERT DIAMETER

CULVERT AREA A
INT CULVERT BARREL HT 0
CULVERT INLET INVERT
CULVERT INLET SOFFIT
BASIN - CULVERT INVERT dEL
TAILWATER ELEVATION
CULVERT OUTLET INVERT
CULVERT LENGTH
CULVERT SLOPE
ASSUMED ENERGY SLOPE S
INLET EDGE DESCRIPTION
DESIGN CONSTANTS K

M
c
Y

SLOPE CORRECTION FACTORSCF
MANNING'S n n

REFERENCES:

INPUT PARAMETERS

TIME INCREMENT

DETENTION BASIN
SIDESLOPE
TOP ELEVATION
FLOOR ELEVATION
MAXIMUM DEPTH
TOP LENGTH
TOP WIDTH
TOP AREA
BASE LENGTH
BASE WIDTH
BASE AREA

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

II
I
I
I
I
I
I



I ------------------------------------------------------------------------
MAX DISCHARGE 462 cfs

I MAX DEPTH 9.4 ft
FREEBOARD 0.6 ft
AREA AT MAX DEPTH 18.75 acres

I
VOLUME AT MAX DEPTH 154.75 acre-ft

------------------------------------------------------------------------

I SUBMRGD
INLET OUTLET

DEPTH AREA VOLUME HW/D 2S/dT+0 CONTROL CONTROL DISCHARGE DEPTH

I
(ft) (ac) (ft3) (cfs) (cfs) (cfs) (cfs) (ft )
------------------------------------------------------------------------
0.0 15.68 o 0.43 0 0 0.0 0 0.0
0.1 15.72 68391 0.44 353 ERR 115.7 116 0.1

I 0.2 15.75 136925 0.46 596 ERR 120.6 121 0.2
0.3 15.78 205601 0.47 844 ERR 130.1 130 0.3
0.4 15.82 274421 0.49 1088 ERR 134.8 135 0.4

I 0.5 15.85 343383 0.50 1337 ERR 144.9 145 0.5
0.6 15.88 412488 0.51 1582 ERR 149.7 150 0.6
0.7 15.91 481736 0.53 1827 ERR 154.7 155 0.7

I
0.8 15.95 551128 0.54 2078 ERR 164.7 165 0.8
0.9 15.98 620663 0.56 ·2325 ERR 169.8 ·170 0.9
1.0 16.01 690341 0.57 2576 ERR 179.3 179 1.0
1.1 16.05 760164 0.59 2824 ERR 184.5 185 1.1

I 1.2 16.08 830130 0.60 3077 ERR 194.7 195 1.2
1.3 16.11 900240 0.61 3325 ERR 199.6 200 1.3
1.4 16.14 970494 0.63 3574 ERR 204.5 205 1.4

I
1.5 16.18 1040892 0.64 3828 ERR 214.1 214 1.5
1.6 16.21 1111435 0.66 4078 ERR 218.7 219 1.6
1.7 16.24 1182122 0.67 4333 ERR 228.5 229 1.7
1.8 16.28 1252953 0.69 4584 ERR 233.2 233 1.8

I 1.9 16.31 1323930 0.70 4839 ERR 242.2 242 1.9
2.0 16.34 1395051 0.71 5091 ERR 247.0 247 2.0
2.1 16.38 1466317 0.73 5343 ERR 251.3 251 2.1

I 2.2 16.41 1537728 0.74 5599 36 259.9 260 2.2
2.3 16.44 1609285 0.76 5852 79 264.2 264 2.3
2.4 16.48 1680986 0.77 6109 106 272.0 272 2.4

I
2.5 16.51 1752834 0.79 6362 127 275.9 276 2.5
2.6 16.54 1824826 0.80 6619 145 283.0 283 2.6
2.7 16.58 1896965 0.81 6873 161 286.0 286 2.7
2.8 16.61 1969249 0.83 7127 176 289.3 289 2.8

I 2.9 16.64 2041680 0.84 7385 189 295.6 296 2.9
3.0 16.68 2114256 0.86 7640 202 298.4 298 3.0
3.1 16.71 2186979 0.87 7897 214 303.1 303 3.1

I 3.2 16.75 2259848 0.89 8152 225 305.4 305 3.2
3.3 16.78 2332864 0.90 8409 236 308.7 309 3.3
3.4 16.81 2406026 0.91 8664 246 309.4 309 3.4

I
3.5 16.85 2479335 0.93 8919 256 310.5 310 3.5
3.6 16.88 2552791 0.94 9175 265 311.0 311 3.6
3.7 16.91 2626394 0.96 9430 274 310.9 311 3.7
3.8 16.95 2700144 0.97 9684 283 309.0 309 3.8

I 3.9 16.98 2774041 0.99 9939 292 306.4 306 3.9
4.0 17.02 2848086 1.00 10179 300 289.5 290 4.0
4.1 17.05 2922278 1. 01 10440 308 293.6 294 4.1

I
4.2 17.08 2996618 1.03 10703 316 297.7 298 4.2
4.3 17.12 3071105 1. 04 10965 324 301. 7 302 4.3
4.4 17.15 3145741 1. 06 11228 332 305.6 306 4.4

I
4.5 17.18 3220524 1.07 11492 339 309.5 310 4.5



I 4.6 17.22 3295456 1.09 11756 346 313 .3 313 4.6
4.7 17.25 3370536 1.10 12020 353 317.1 317 4.7

I 4.8 17.29 3445765 1.11 12285 360 320.9 321 4.8
4.9 17 .32 3521142 1.13 12551 367 324.6 325 4.9
5.0 17.36 3596667 1.14 12817 374 328.3 328 5.0

I
5.1 17.39 3672342 1.16 13083 380 331.9 332 5.1
5.2 17.42 3748165 1.17 13350 387 335.5 335 5.2
5.3 17.46 3824137 1.19 13617 393 339.0 339 5.3
5.4 17.49 3900259 1. 20 13885 399 342.6 343 5.4

I 5.5 17.53 3976530 1. 21 14153 405 346.0 346 5.5
5.6 17.56 4052950 1.23 14422 411 349.5 349 5.6
5.7 17.60 4129520 1.24 14691 417 352.9 353 5.7

I
5.8 17.63 4206240 1.26 14961 423 356.3 356 5.8
5.9 17.66 4283109 1.27 15232 429 359.6 360 5.9
6.0 17.70 4360129 1. 29 15502 435 362.9 363 6.0
6.1 17.73 4437298 1.30 15773 440 366.2 366 6.1

I 6.2 17.77 4514618 1.31 16045 446 369.5 369 6.2
6.3 17.80 4592088 1.33 16317 451 372.7 373 6.3
6.4 17.84 4669708 1.34 16590 457 375.9 376 6.4

I 6.5 17.87 4747479 1.36 16863 462 379.1 379 6.5
6.6 17 .91 4825401 1. 37 17137 467 382.2 382 6.6
6.7 17.94 4903474 1.39 17411 473 385.3 385 6.7

I
6.8 17.98 4981697 1.40 17686 478 388.4 388 6.8

. 6.9 18.01 . 5060072 1. 41 17961 483 391.5·· 391 6~9

7.0 18.04 5138598 1. 43 18237 488 394.5 395 7.0
7.1 18.08 5217275 1.44 18513 493 397.6 398 7.1

I 7.2 18.11 5296104 1. 46 18790 498 400.6 401 7.2
7.3 18.15 5375085 1.47 19067 503 403.5 404 7.3
7.4 18.18 5454217 1.49 19345 508 406.5 406 7.4

I
7.5 18.22 5533501 1. 50 19623 513 409.4 409 7.5
7.6 18.25 5612937 1. 51 19902 518 412.3 412 7.6
7.7 18.29 5692525 1.53 20181 522 415.2 415 7.7
7.8 18.32 5772265 1.54 20461 527 418.1 418 7.8

I 7.9 18.36 5852158 1.56 20741 532 421.0 421 7.9
8.0 18.39 5932204 1.57 21022 536 423.8 424 8.0
8.1 18.43 6012401 1.59 21303 541 426.6 427 8.1

I 8.2 18.46 6092752 1. 60 21585 545 429.4 429 8.2
8.3 18.50 6173256 1.61 21867 550 432.2 432 8.3
8.4 18.53 6253912 1. 63 22150 554 435.0 435 8.4

I
8.5 18.57 6334722 1.64 22433 559 437.7 438 8.5
8.6 18.60 6415685 1. 66 22717 563 440.4 440 8.6
8.7 18.64 6496802 1.67 23001 568 443.1 443 8.7
8.8 18.67 6578072 1. 69 23286 572 445.8 446 8.8

I 8.9 18.71 6659495 1.70 23572 576 448.5 449 8.9
9.0 18.75 6741073 1.71 23858 581 451.2 451 9.0
9.1 18.78 6822804 1.73 24144 585 453.8 454 9.1

I 9.2 18.82 6904690 1.74 24431 589 456.5 456 9.2
9.3 18.85 6986729 1. 76 24719 593 459.1 459 9.3
9.4 18.89 7068923 1.77 25007 597 461. 7 462 9.4

I
9.5 18.92 7151272 1.79 25295 601 464.3 464 9.5
9.6 18.96 7233775 1.80 25584 605 466.8 467 9.6
9.7 18.99 7316432 1.81 25874 610 469.4 469 9.7
9.8 19.03 7399245 1.83 26164 614 471.9 472 9.8

I 9.9 19.06 7482212 1.84 26454 618 474.5 474 9.9
10.0 19.10 7565334 1.86 26745 622 477 .0 477 10.0
10.1 19.14 7648612 1.87 27037 626 479.5 479 10.1

I 10.2 19.17 7732045 1. 89 27329 629 482.0 482 10.2
10.3 19.21 7815633 1. 90 27622 633 484.4 484 10.3
10.4 19.24 7899377 1. 91 27915 637 486.9 487 10.4

I
10.5 19.28 7983277 1.93 28209 641 489.4 489 10.5



I 10.6 19.31 8067333 1.94 28503 645 491.8 492 10.6
10.7 19.35 8151544 1.96 28798 649 494.2 494 10.7

I 10.8 19.39 8235912 1. 97 29094 653 496.7 497 10.8
10.9 19.42 8320436 1. 99 29389 656 499.1 499 10.9
11.0 19.46 8405116 2.00 29686 660 501.5 501 11.0

I
11.1 19.49 8489953 2.01 29983 664 503.8 504 11.1
11.2 19.53 8574946 2.03 30280 668 506.2 506 11.2
11.3 19.57 8660096 2.04 30578 671 508.6 509 11. 3
11.4 19.60 8745403 2.06 30877 675 510.9 511 11. 4

I 11.5 19.64 8830867 2.07 31176 679 513.3 513 11.5
11.6 19.67 8916488 2.09 31476 682 515.6 516 11.6
11. 7 19.71 9002266 2.10 31776 686 517.9 518 11. 7

I
11.8 19.75 9088201 2. 11 32076 689 520.2 520 11.8
11.9 19.78 9174295 2.13 32378 693 522.5 523 11.9
12.0 19.82 9260545 2.14 32679 696 524.8 525 12.0
12.1 19.85 9346954 2.16 32982 700 527.1 527 12.1

I 12.2 19.89 9433520 2.17 33285 704 529.3 529 12.2
12.3 19.93 9520245 2.19 33588 707 531.6 532 12.3
12.4 19.96 9607127 2.20 33892 711 533.8 534 12.4

I 12.5 20.00 9694168 2.21 34196 714 536.1 536 12.5
------------------------------------------------------------------------

I
TIME n 1 l(n)+25(n)-O(n25(n+1) O(n+1) 12 O(n+1)+

dT dT
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
------------------------------------------------------------------------

I 11.8 1 136 285 0 0 0 0
12.0 2 149 347 285 285 0 0 0
12.1 3 198 400 391 632 121 0 121

I 12.3 4 202 641 550 791 121 0 121
12.4 5 439 992 921 1191 135 0 135
12.6 6 553 1200 1604 1913 155 0 155
12.8 7 647 1369 2445 2804 179 0 179

I 12.9 8 722 1500 3405 3814 205 0 205
13 .1 9 778 1603 4421 4905 242 0 242
13.2 10 825 1678 5495 6024 264 0 264

I 13.4 11 853 1728 6595 7173 289 0 289
13.6 12 875 1760 7712 8323 305 0 305
13.7 13 885 1770 8850 9472 311 0 311

I
13.9 14 885 1770 10033 10620 294 0 294
14.0 15 885 1765 11176 11803 313 0 313
14.2 16 880 1749 12285 12941 328 0 328
14.4 17 869 1733 13349 14034 343 0 343

I 14.5 18 864 1712 14369 15082 356 0 356
14.7 19 848 1684 15342 16081 369 0 369
14.8 20 836 1655 16268 17026 379 0 379

I 15.0 21 819 1627 17146 17923 388 0 388
15.2 22 808 1598 17978 18773 398 0 398
15.3 23 790 1562 18763 19576 406 0 406

I
15.5 24 772 1526 19495 20325 415 0 415
15.6 25 754 1489 20179 21021 421 0 421
15.8 26 735 1451 20809 21668 429 0 429
16.0 27 716 1412 21390 22260 435 0 435

I 16.1 28 696 1364 21921 22802 440 0 440
16.3 29 668 1315 22399 23285 443 0 443
16.4 30 647 1272 22817 23714 449 0 449

I 16.6 31 625 1227 23186 24089 451 0 451
16.8 32 602 1180 23506 24413 454 0 454
16.9 33 578 1123 23773 24686 456 0 456

I
17.1 34 545 1063 23978 24896 459 0 459



I 17.2 35 518 1018 24117 25041 462 0 462
17.4 36 500 971 24212 25135 462 0 462

I
17.6 37 471 911 24260 25183 462 0 462
17.7 38 440 847 24247 25171 462 0 462
17.9 39 407 790 24171 25094 462 0 462
18.0 40 383 733 24043 24961 459 0 459

I 18.2 41 350 659 23858 24776 459 0 459
18.4 42 309 595 23604 24517 456 0 456
18.5 43 286 519 23291 24199 454 0 454

I 18.7 44 233 435 22913 23810 449 0 449
18.8 45 202 404 22457 23348 446 0 446
19.0 46 202 418 21980 22861 440 0 440

I
19.2 47 216 433 21528 22398 435 0 435
19.3 48 217 434 21096 21961 432 0 432
19.5 49 217 430 20677 21530 427 0 427
19.6 50 213 423 20260 21107 424 0 424

I 19.8 51 210 416 19846 20683 418 0 418
20.0 52 206 408 19432 20262 415 0 415
20.1 53 202 400 19021 19840 409 0 409

I 20.3 54 198 388 18608 19421 406 0 406
20.4 55 190 374 18195 18996 401 0 401
20.6 56 184 362 17774 18569 398 0 398

I
20.8 57 178 350 17353 18136 391 0 391
20.9 58 . 172 335 16926 17703 388 0 388
21.1 59 163 326 16496 17261 382 0 382
21.2 60 163 319 16071 16822 376 0 376

I 21.4 61 156 305 15644 16390 373 0 373
21.6 62 149 292 15217 15949 366 0 366
21.7 63 143 279 14783 15509 363 0 363

I
21.9 64 136 261 14350 15062 356 0 356
22.0 65 125 249 13912 14611 349 0 349
22.2 66 124 247 13468 14161 346 0 346
22.4 67 123 245 13037 13715 339 0 339

I 22.5 68 122 243 12619 13282 332 0 332
22.7 69 121 241 12205 12862 328 0 328
22.8 70 120 239 11804 12446 321 0 321

I 23.0 71 119 237 11409 12043 317 0 317
23.2 72 118 235 11027 11646 310 0 310
23.3 73 117 233 10651 11262 306 0 306

I
23.5 74 116 231 10288 10884 298 0 298
23.6 75 115 229 9932 10519 294 0 294
23.8 76 114 227 9548 10161 306 0 307
24.0 77 113 113 9157 9775 309 0 309

I 24.1 78 0 0 8648 9270 311 0 311
24.3 79 0 0 8031 8648 309 0 309
24.4 80 0 0 7425 8031 303 0 303

I
24.6 81 0 0 6833 7425 296 0 296
24.8 82 0 0 6267 6833 283 0 283
24.9 83 0 0 5723 6267 272 0 272
25.1 84 0 0 5204 5723 260 0 260

I 25.2 85 0 0 4710 5204 247 0 247
25.4 86 0 0 4243 4710 233 0 233
25.6 87 0 0 3806 4243 219 0 219

I 25.7 88 0 0 3397 3806 205 0 205
25.9 89 0 0 2998 3397 200 0 200
26.0 90 0 0 2629 2998 185 0 185

I
26.2 91 0 0 2270 2629 179 0 179
26.4 92 0 0 1941 2270 165 0 165
26.5 93 0 0 1631 1941 155 0 155
26.7 94 0 0 1332 1631 150 0 150

I



I
I
I

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

26.8 95 0 0 1062 1332 135 0 135
27.0 96 0 0 802 1062 130 0 130
27.2 97 0 0 561 802 121 0 121
27.3 98 0 0 329 561 116 0 116
27.5 99 0 0 329 329 0 0 0
27.6 100 0 0 329 329 0 0 0
27.8 101 0 0 329 329 0 0 0
28.0 102 0 0 329 329 0 0 0
------------------------------------------------------------------------



SECTION 02773 STORMWATER HOLDING PONDS

DETENTION AREA SIZING STUDY
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
BASIN NO. 4

1 FHA, Hydraulic Design of Highway Culverts
2 Brater &King, Handbook of Hydraulics
3 Upper East Fork Cave Creek ADMS
4 ASCE, Stormwater Detention Outlet Control Struc
5

09-Feb-89
P81194-013
PHINNEY

15704

576 sec

ADMS Prelim System Map
ADMS Prelim System Map

City of Phoenix Parks Dept
ADMS Prelim System Map

DATE
JOB NO
BY
RCE
CHK'D
FILEPATH:C:\LOTUS\02773-4

45 DEGREE BEVELS
FHWA P 147,148
FHWA P 147,148
FHWA P 147,148
FHWA P 147,148
FHWA P 146

103 cfs
5.8 ft

0.16 hrs

0.25
1465
1458 ft

7 ft
1000 ft
380ft

8.72 acres
944 ft
324 ft

7.02 acres

1
CIRCULAR
CONCRETE

o ft
o ft

48 in
4.0 ft

12.6 ft2
4.0 ft

1458 ft
Oft

1448.23 ft
2640 ft

0.0037
BEVELED RING,

0.0018
2.50
0.03
0.74
-0.5 *S

0.012

dT

MAX DISCHARGE
MAX DEPTH

CULVERT AREA A
INT CULVERT BARREL HT D
CULVERT INLET INVERT
BASIN - CULVERT INVERT dEL
CULVERT OUTLET INVERT
CULVERT LENGTH
SLOPE S
INLET EDGE DESCRIPTION
DESIGN CONSTANTS K

M
c
Y

SLOPE CORRECTION FACTORSCF
MANNING'S n n

REFERENCES:

OUTLET CULVERT
NUMBER OF OUTFALL CULVERTS
SHAPE
MATERIAL
CULVERT HEIGHT
CULVERT WIDTH
CULVERT DIAMETER

INPUT PARAMETERS

OUTPUT

DETENTION BASIN
SIDESLOPE
TOP ELEVATION
FLOOR ELEVATION
MAXIMUM DEPTH
TOP LENGTH

. TOP WIDTH·
TOP AREA
BASE LENGTH
BASE WIDTH
BASE AREA

TIME INCREMENT

II NBS/LOWRY ENGINEERS & PLANNERS

II

I
I
II

I
I
II

I
I
I
I
I
I
I
I
I
I
I



I FREEBOARD 1.2 ft
AREA AT MAX DEPTH 8.42 acres
VOLUME AT MAX DEPTH 44.74 acre-ft

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

I
SUBMRGD

INLET OUTLET
DEPTH AREA VOLUME HW/D 2S/dT+0 CONTROL CONTROL DISCHARGE DEPTH

I
(ft) (ac) (ft3) (cfs) (cfs) (cfs) (cfs) (ft)

0.0 7.02 o 0.00 0 0 0.0 0 0.0
0.1 7.04 30636 0.03 106 ERR 0.1 0 0.1

I 0.2 7.07 61374 0.05 214 ERR 0.5 0 0.2
0.3 7.09 92214 0.08 321 ERR 0.9 1 0.3
0.4 7.11 123155 0.10 430 ERR 2.0 2 0.4

I
0.5 7.14 154199 0.13 538 ERR 2.9 3 0.5
0.6 7.16 185344 0.15 648 ERR 4.6 5 0.6
0.7 7.19 216592 0.18 758 ERR 5.9 6 0.7
0.8 7.21 247942 0.20 869 ERR 8.3 8 0.8

I 0.9 7.23 279394 0.23 980 ERR 10.0 10 0.9
1.0 7.26 310949 0.25 1093 ERR 13.0 13 1.0
1.1 7.28 342607 0.28 1205 ERR 15.1 15 1.1

I
1.2 7.30 374368 0.30 1318 ERR 18.5 19 1.2
1.3 - 7.33 4062310.33- 1432 - ERR 21.0 - 21- 1.3
1.4 7.35 438198 0.35 1546 ERR 24.8 25 1.4
1.5 7.37 470268 0.38 1660 ERR 27.6 28 1.5

I 1.6 7.40 502441 0.40 1776 ERR 31.9 32 1.6
1.7 7.42 534718 0.43 1892 ERR 34.9 35 1.7
1.8 7.45 567099 0.45 2009 ERR 39.4 39 1.8

I 1.9 7.47 599583 0.48 2124 ERR 42.5 43 1.9
2.0 7.49 632171 0.50 2242 ERR 47.4 47 2.0
2.1 7.52 664863 0.53 2359 ERR 50.6 51 2.1

I
2.2 7.54 697659 0.55 2478 ERR 55.5 56 2.2
2.3 7.56 730559 0.58 2595 ERR 58.6 59 2.3
2.4 7.59 763564 0.60 2715 ERR 63.6 64 2.4
2.5 7.61 796674 0.63 2833 ERR 66.9 67 2.5

I 2.6 7.64 829888 0.65 2953 ERR 71.5 72 2.6
2.7 7.66 863206 0.68 3072 ERR 74.7 75 2.7
2.8 7.69 896630 0.70 3192 ERR 79.2 79 2.8

I
2.9 7.71 930159 0.73 3312 ERR 82.2 82 2.9
3.0 7.73 963792 0.75 3433 16 86.4 86 3.0
3.1 7.76 997531 0.78 3553 28 88.9 89 3.1

I
3.2 7.78 1031376 0.80 3674 36 92.5 93 3.2
3.3 7.81 1065326 0.83 3794 43 94.6 95 3.3
3.4 7.83 1099382 0.85 3915 49 97.5 98 3.4
3.5 7.85 1133543 0.88 4035 54 99.1 99 3.5

I 3.6 7.88 1167810 0.90 4156 58 100.9 101 3.6
3.7 7.90 1202184 0.93 4276 63 101.5 102 3.7
3.8 7.93 1236663 0.95 4396 67 101.6 102 3.8

I
3.9 7.95 1271249 0.98 4515 71 101.0 101 3.9
4.0 7.98 1305942 1.00 4629 74 94.7 95 4.0
4.1 8.00 1340741 1.03 4733 78 95.1 78 4.1
4.2 8.03 1375646 1.05 4858 81 95.6 81 4.2

I 4.3 8.05 1410659 1.08 4982 84 96.1 84 4.3
4.4 8.07 1445778 1.10 5107 87 96.6 87 4.4
4.5 8.10 1481004 1.13 5233 90 97.0 90 4.5

I 4.6 8.12 1516338 1.15 5358 93 97.5 93 4.6
4.7 8.15 1551779 1.18 5484 96 98.0 96 4.7
4.8 8.17 1587327 1. 20 5610 99 98.5 98 4.8

I



I 4.9 8.20 1622983 1.23 5734 101 98.9 99 4.9
5.0 8.22 1658747 1.25 5859 104 99.4 99 5.0
5.1 8.25 1694619 I. 28 5984 106 99.8 100 5.1

I 5.2 8.27 1730598 1.30 6109 109 100.3 100 5.2
5.3 8.30 1766686 1.33 6235 111 100.8 101 5.3
5.4 8.32 1802882 1.35 6361 114 101.2 101 5.4

I
5.5 8.35 1839186 1.38 6488 116 101. 7 102 5.5
5.6 8.37 1875599 1.40 6615 118 102.1 102 5.6
5.7 8.40 1912120 1.43 6742 120 102.6 103 5.7
5.8 8.42 1948750 1.45 6870 122 103.0 103 5.8

I 5.9 8.45 1985489 1.48 6998 125 103.5 103 5.9
6.0 8.47 2022337 1.50 7126 127 103.9 104 6.0
6.1 8.50 2059294 1.53 7255 129 104.3 104 6.1

I 6.2 8.52 2096360 1.55 7384 131 104.8 105 6.2
6.3 8.55 2133535 I. 58 7513 133 105.2 105 6.3
6.4 8.57 2170821 1.60 7643 135 105.6 106 6.4

I
6.5 8.60 2208215 1.63 7773 137 106.1 106 6.5
6.6 8.62 2245720 1.65 7904 139 106.5 107 6.6
6.7 8.65 2283334 1.68 8035 140 106.9 107 6.7
6.8 8.67 2321059 1.70 8167 142 107.4 107 6.8

I 6.9 8.70 2358893 1.73 8298 144 107.8 108 6.9
7.0 8.72 2396838 1. 75 8431 146 108.2 108 7.0
7.1 8.75 2434893 1.78 8563 148 108.6 109 7.1

I
7.2 8.77 2473059 1.80 8696 150 109.1 109 7.2
7.3 8.80 2511335 1.83 8829 151 109.5 109 7~3

7.4 8.83 2549723 1.85 8963 153 109.9 110 7.4
7.5 8.85 2588221 1.88 9097 155 110.3 110 7.5

I 7.6 8.88 2626830 1.90 9232 156 110.7 111 7.6
7.7 8.90 2665550 1.93 9367 158 111.1 111 7.7
7.8 8.93 2704382 1.95 9502 160 111.6 112 7.8

I 7.9 8.95 2743325 I. 98 9637 161 112.0 112 7.9
8.0 8.98 2782380 2.00 9773 163 112.4 112 8.0
8.1 9.00 2821546 2.03 9910 165 112.8 113 8.1

I
8.2 9.03 2860824 2.05 10047 166 113.2 113 8.2
8.3 9.06 2900214 2.08 10184 168 113.6 114 8.3
8.4 9.08 2939716 2.10 10321 169 114.0 114 8.4
8.5 9.11 2979330 2.13 10459 171 114.4 114 8.5

I 8.6 9.13 3019057 2.15 10598 172 114.8 115 8.6
8.7 9.16 3058896 2.18 10736 174 115.2 115 8.7
8.8 9.18 3098847 2.20 10875 175 115.6 116 8.8

I
8.9 9.21 3138912 2.23 11015 177 116.0 116 8.9
9.0 9.24 3179089 2.25 11155 178 116.4 116 9.0
9.1 9.26 3219379 2.28 11295 180 116.8 117 9.1

I
9.2 9.29 3259782 2.30 11436 181 117.2 117 9.2
9.3 9.31 3300299 2.33 11577 183 117.6 118 9.3
9.4 9.34 3340928 2.35 11718 184 118.0 118 9.4
9.5 9.37 3381672 2.38 11860 186 118.3 118 9.5

I 9.6 9.39 3422529 2.40 12003 187 118.7 119 9.6
9.7 9.42 3463499 2.43 12145 188 119.1 119 9.7
9.8 9.44 3504583 2.45 12288 190 119.5 119 9.8

I
9.9 9.47 3545782 2.48 12432 191 119.9 120 9.9

10.0 9.50 3587094 2.50 12575 193 120.3 120 10.0
10.1 9.52 3628521 2.53 12720 194 120.6 121 10.1
10.2 9.55 3670062 2.55 12864 195 121.0 121 10.2

I 10.3 9.58 3711718 2.58 13009 197 121.4 121 10.3
10.4 9.60 3753488 2.60 13155 198 121.8 122 10.4
10.5 9.63 3795373 2.63 13301 199 122.2 122 10.5

I 10.6 9.66 3837373 2.65 13447 201 122.5 123 10.6
10.7 9.68 3879488 2.68 13593 202 122.9 123 10.7
10.8 9.71 3921718 2.70 13740 203 123.3 123 10.8

I



I 10.9 9.73 3964063 2.73 13888 205 123.6 124 10.9
11.0 9.76 4006524 2.75 14036 206 124.0 124 11. 0
11.1 9.79 4049100 2.78 14184 207 124.4 124 11.1

I 11.2 9.81 4091792 2.80 14332 208 124.8 125 11. 2
11.3 9.84 4134599 2.83 14481 210 125.1 125 11.3
11.4 9.87 4177523 2.85 14631 211 125.5 125 11.4

I 11.5 9.89 4220563 2.88 14781 212 125.9 126 11.5
11.6 9.92 4263718 2.90 14931 213 126.2 126 11.6
11. 7 9.95 4306990 2.93 15081 215 126.6 127 11.7

I
11.8 9.97 4350379 2.95 15232 216 126.9 127 11.8
11.9 10.00 4393884 2.98 15384 217 127.3 127 11.9
12.0 10.03 4437505 3.00 15536 218 127.7 128 12.0
12.1 10.05 4481244 3.03 15688 219 128.0 128 12.1

I 12.2 10.08 4525099 3.05 15841 221 128.4 128 12.2
12.3 10 .11 4569071 3. 08 15994 222 128.7 129 12.3
12.4 10.14 4613161 3.10 16147 223 129.1 129 12.4

I
12.5 10.16 4657368 3.13 16301 224 129.4 129 12.5

TIME n 1 l(n)+2S(n)-0(n2S(n+l) 0(n+1) 12 O(n+l)+

I dT dT
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

-I 11. 2 1 1 2 a a a a
11.4 2 2 5 2 2 a a a
11.5 3 3 13 7 7 a a a

I
11.7 4 10 42 20 20 a 0 a
11.8 5 32 114 61 61 a 0 0
12.0 6 83 247 176 176 a a a
12.2 7 164 431 421 422 1 a 1

I 12.3 8 267 645 839 851 6 a 6
12.5 9 378 855 1442 1484 21 a 21
12.6 10 477 1012 2202 2297 47 a 47

I 12.8 11 535 1064 3056 3214 79 a 79
13.0 12 529 999 3921 4120 99 a 99
13.1 13 470 861 4759 4921 81 a 81
13.3 14 390 699 5422 5619 98 a 98

I 13.4 15 309 550 5921 6122 100 a 100
13.6 16 241 431 6268 6471 101 0 101
13.8 17 190 343 6495 6699 102 0 102

I 13.9 18 152 276 6632 6837 103 0 103
14.1 19 123 225 6702 6908 103 a 103
14.2 20 101 186 6721 6927 103 a 103

I
14.4 21 85 158 6701 6907 103 0 103
14.6 22 73 138 6654 6860 103 0 103
14.7 23 65 123 6587 6792 103 0 103
14.9 24 58 112 6506 6710 102 a 102

I 15.0 25 53 103 6414 6618 102 0 102
15.2 26 49 93 6313 6516 102 0 102
15.4 27 44 83 6204 6407 101 0 101

I 15.5 28 39 72 6086 6287 101 0 101
15.7 29 33 61 5957 6158 100 a 100
15.8 30 28 52 5818 6018 100 a 100

I
16.0 31 24 44 5671 5870 99 a 99
16.2 32 21 39 5519 5716 98 a 98
16.3 33 19 36 5366 5558 96 a 96
16.5 34 17 34 5216 5402 93 0 93

I 16.6 35 16 32 5069 5249 90 a 90
16.8 36 16 31 4932 5101 84 a 84
17.0 37 15 30 4801 4963 81 a 81

I



I 17.1 38 15 29 4676 4831 78 0 78
17.3 39 14 28 4515 4705 95 0 95
17.4 40 14 28 4341 4543 101 0 101

I 17.6 41 14 28 4166 4369 102 0 102
17.8 42 14 28 3992 4194 101 0 101
17.9 43 14 28 3825 4020 98 0 98

I 18.1 44 14 29 3664 3853 95 0 95
18.2 45 14 28 3508 3693 93 0 93
18.4 46 14 28 3363 3536 86 0 86

I
18.6 47 14 27 3227 3391 82 0 82
18.7 48 13 27 3095 3254 79 0 79
18.9 49 13 27 2973 3122 75 0 75
19.0 50 13 27 2856 2999 72 0 72

I 19.2 51 13 27 2749 2883 67 0 67
19.4 52 13 27 2649 2776 64 0 64
19.5 53 13 26 2558 2676 59 0 59

I
19.7 54 13 26 2474 2585 56 0 56
19.8 55 13 25 2389 2500 56 0 56
20.0 56 12 25 2313 2414 51 0 51
20.2 ' 57 12 25 2243 2338 47 0 47

I 20.3 58 12 25 2173 2267 47 0 47
20.5 59 13 25 2113 2198 43 0 43
20.6 60 13 26 2053 2138 43 0 43

I 20.8 61 13 26 2000 2079 39 0 39
2Lo 62 13 26 1948 2026 39 0 39
21.1 63 13 26 1904 1974 35 0 35

I
21.3 64 13 26 1860 1930 35 0 35
21.4 65 13 26 1822 1886 32 0 32
21.6 66 13 26 1785 1849 32 0 32
21.8 67 13 27 1748 1811 32 0 32

I 21.9 68 13 27 1719 1774 28 0 28
22.1 69 13 26 1690 1746 28 0 28
22.2 70 13 26 1661 1717 28 0 28

I
22.4 71 13 26 1632 1687 28 0 28
22.6 72 13 27 1609 1658 25 0 25
22.7 73 13 27 1585 1635 25 0 25

I
22.9 74 13 27 1563 1612 25 0 25
23.0 75 13 26 1540 1589 25 0 25
23.2 76 13 26 1516 1566 25 0 25
23.4 77 13 25 1500 1542 21 0 21

I 23.5 78 12 25 1483 1525 21 0 21
23.7 79 12 25 1466 1508 21 0 21
23.8 80 12 12 1449 1491 21 0 21

I
24.0 81 12 12 1420 1462 21 0 21
24.2 82 0 0 1390 1432 21 0 21
24.3 83 0 0 1353 1390 19 0 19
24.5 84 0 0 1315 1353 19 0 19

I 24.6 85 0 0 1285 1315 15 0 15
24.8 86 0 0 1255 1285 15 0 15
25.0 87 0 0 1225 1255 15 0 15

I 25.1 88 0 0 1194 1225 15 0 15
25.3 89 0 0 1168 1194 13 0 13
25.4 90 0 0 1143 1168 13 0 13

I
25.6 91 0 0 1117 1143 13 0 13
25.8 92 0 0 1091 1117 13 0 13
25.9 93 0 0 1071 1091 10 0 10
26.1 94 0 0 1050 1071 10 0 10

I 26.2 95 0 0 1030 1050 10 0 10
26.4 96 0 0 1010 1030 10 0 10
26.6 97 0 0 990 1010 10 0 10

I



I 26.7 98 a a 970 990 10 a 10
26.9 99 a a 954 970 8 a 8
27.0 100 a a 937 954 8 a 8

I 27.2 101 a a 920 937 8 a 8
27.4 102 a a 904 920 8 a 8
27.5 103 a a 887 904 8 a 8

I
27.7 104 a a 870 887 8 a 8
27.8 105 a a 854 870 8 a 8
28.0 106 a a 842 854 6 a 6
28.2 107 a a 830 842 6 a 6

I 28.3 108 a a 818 830 6 a 6
28.5 109 a a 806 818 6 a 6
28.6 110 a a 794 806 6 a 6

I 28.8 111 a a 783 794 6 a 6
29.0 112 a a 771 783 6 a 6
29.1 113 a 0 759 771 6 0 6

I
29.3 114 0 0 747 759 6 a 6
29.4 115 a a 738 747 5 a 5
29.6 116 a a 728 738 5 a 5
29.8 117 a a 719 728 5 a 5

I 29.9 118 0 a 710 719 5 a 5
30.1 119 0 0 701 710 5 0 5
30.2 120 a 0 692 701 5 a 5

I 30.4 121 a a 682 692 5 a 5
30.6 122 a a 673 682 5 0 5
30.7 123 0 0 664 673 5 a 5

I
30.9 124 a a 655 664 5 a 5
31.0 125 a 0 646 655 5 a 5
31.2 126 a a 640 646 3 a 3
31.4 127 a a 634 640 3 a 3

I 31.5 128 a a 628 634 3 a 3
31.7 129 0 a 622 628 3 a 3
31.8 130 a a 617 622 3 a 3

I
32.0 131 a a 611 617 3 a 3
32.2 132 a 0 605 611 3 a 3
32.3 133 a a 599 605 3 a 3
32.5 134 0 0 594 599 3 a 3

I 32.6 135 a a 588 594 3 a 3
32.8 136 a a 582 588 3 a 3
33.0 137 a a 576 582 3 a 3

I 33.1 138 a a 571 576 3 0 3
33.3 139 a a 565 571 3 a 3
33.4 140 0 a 559 565 3 a 3

I
33.6 141 0 0 553 559 3 0 3
33.8 142 a 0 547 553 3 a 3
33.9 143 0 0 542 547 3 a 3
34.1 144 a 0 536 542 3 a 3

I 34.2 145 a a 532 536 2 a 2
34.4 146 a a 528 532 2 a 2
34.6 147 a a 524 528 2 a 2

I
34.7 148 0 a 520 524 2 0 2
34.9 149 0 a 516 520 2 0 2
35.0 150 0 0 512 516 2 a 2
35.2 151 0 0 508 512 2 0 2

I 35.4 152 0 0 504 508 2 0 2
35.5 153 a a 501 504 2 a 2
35.7 154 0 0 497 501 2 0 2

I 35.8 155 a a 493 497 2 a 2
36.0 156 a 0 489 493 2 a 2
36.2 157 a a 485 489 2 a 2

I



I 36.3 158 a a 481 485 2 a 2
36.5 159 a a 477 481 2 a 2
36.6 160 a a 473 477 2 a 2

I 36.8 161 a a 469 473 2 a 2
37.0 162 a a 465 469 2 a 2
37.1 163 a a 461 465 2 a 2

I 37.3 164 a a 457 461 2 a 2
37.4 165 a a 453 457 2 a 2
37.6 166 a a 449 453 2 a 2

I
37.8 167 a a 445 449 2 a 2
37.9 168 a a 442 445 2 a 2
38.1 169 a a 438 442 2 a 2
38.2 170 a a 434 438 2 a 2

I 38.4 171 a a 430 434 2 0 2
38.6 172 a a 426 430 2 0 2
38.7 173 0 a 424 426 1 0 1

I 38.9 174 a a 422 424 1 0 1
39.0 175 a a 420 422 1 a 1
39.2 176 a a 418 420 1 0 1

I
39.4 177 a a 417 418 1 0 1
39.5 178 a a 415 417 1 0 1
39.7 179 a a 413 415 1 0 1
39.8 180 a a 411 413 1 0 1

I 40.0 181 a .0 409 411 1 0 1
40.2 182 a 0 407 409 1 0 1
40.3 183 0 0 405 407 1 0 1

I
40.5 184 0 0 404 405 1 0 1
40.6 185 a a 402 404 1 0 1
40.8 186 0 0 400 402 1 0 1
41.0 187 0 0 398 400 1 0 1

I 41.1 188 0 0 396 398 1 0 1
41.3 189 0 0 394 396 1 0 1
41.4 190 0 0 392 394 1 0 1

I 41.6 191 0 0 390 392 1 0 1
41.8 192 0 0 389 390 1 0 1
41.9 193 0 0 387 389 1 0 1

I
42.1 194 0 a 385 387 1 0 1
42.2 195 0 0 383 385 1 0 1
42.4 196 0 0 381 383 1 0 1
42.6 197 0 a 379 381 1 0 1

I 42.7 198 0 0 377 379 1 0 1
42.9 199 a a 376 377 1 0 1
43.0 200 a a 374 376 1 0 1

I
43.2 201 a 0 372 374 1 0 1
43.4 202 0 0 370 372 1 0 1
43.5 203 a a 368 370 1 a 1
43.7 204 0 a 366 368 1 a 1

I 43.8 205 a 0 364 366 1 0 1
44.0 206 a a 363 364 1 0 1
44.2 207 a 0 361 363 1 0 1

I 44.3 208 a 0 359 361 1 a 1
44.5 209 a a 357 359 1 0 1
44.6 210 a 0 355 357 1 0 1

I
44.8 211 0 0 353 355 1 a 1
45.0 212 a a 351 353 1 a 1
45.1 213 0 a 350 351 1 0 1
45.3 214 0 0 348 350 1 0 1

I 45.4 215 0 0 346 348 1 0 1
45.6 216 0 0 344 346 1 0 1
45.8 217 0 0 342 344 1 0 1

I



I 45.9 218 a a 340 342 1 a 1
46.1 219 a a 338 340 1 a 1

I
46.2 220 a a 337 338 1 a 1
46.4 221 a a 335 337 1 a 1
46.6 222 a a 333 335 1 a 1
46.7 223 a a 331 333 1 a 1

I 46.9 224 a a 329 331 1 a 1
47.0 225 a a 327 329 1 a 1
47.2 226 a a 325 327 1 a 1

I 47.4 227 a a 324 325 1 a 1
47.5 228 a a 322 324 1 a 1
47.7 229 a a 320 322 1 a 1

I
47.8 230 a a 319 320 a a a
48.0 231 a a 318 319 a a a
48.2 232 a a 317 318 a a a
48.3 233 a a 316 317 a a a

I 48.5 234 a a 315 316 a a a
48.6 235 0 0 314 315 0 0 0
48.8 236 0 0 313 314 0 0 0

I
49.0 237 0 0 312 313 0 0 0
49.1 238 a a 312 312 a a a
49.3 239 a a 311 312 0 0 a
49.4 240 a 0 310 311 0 0 0

I 49.6 . 241 a 0 309 310 0 a a
49.8 242 a a 308 309 0 a a
49.9 243 a a 307 308 a a a

I 50.1 244 a a 306 307 a a a

I
I
I

,I

I
I
I
I
I
I



SECTION 02773 STORMWATER HOLDING PONDS

NBS/LOWRY ENGINEERS &PLANNERS

DETENTION AREA SIZING STUDY
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
BASIN NO. 5

1 FHWA, Hydraulic Design of Highway Culverts
2 Brater &King, Handbook of Hydraulics
3 Upper East Fork Cave Creek ADMS
4 ASCE, Stormwater Detention Outlet Control Struc
5

09-Feb-89
P81194-013
PHINNEY

15704

576 sec

DATE
JOB NO
BY
RCE
CHK'D
FILEPATH:C:\LOTUS\02773-5

0.16 hrs

0.25 City of Phoenix Parks Dept
1388 ADMS Prelim System Map
1382 ft

6 ft
950 ft ADMS Prelim System Map
910 ft ADMS Prelim System Map

19.85 acres
902 ft
862 ft

17.85 acres

1
CIRCULAR
CONCRETE

o ft
o ft

60 in
5.0 ft

19.6 ft2
5.0 ft

1381. 50 ft
1386.50 ft

0.5 ft
0.00 ft

1374.00 ft
1400 ft

0.005357
0.005357
90 DEG HEADWALL W/ 45 DEG BEVELS

0.0018 FHWA P 147,148
2.500 FHWA P 147,148
0.03 FHWA P 147,148
0.74 FHWA P 147,148
-0.5 *S FHWA P 146

0.012

dT

OUTPUT

OUTLET CULVERT
NUMBER OF OUTFALL CULVERTS
SHAPE
MATERIAL
CULVERT HEIGHT
CULVERT WIDTH
CULVERT DIAMETER

CULVERT AREA A
INT CULVERT BARREL HT D
CULVERT INLET INVERT
CULVERT INLET SOFFIT
BASIN - CULVERT INVERT dEL
TAILWATER ELEVATION
CULVERT OUTLET INVERT
CULVERT LENGTH
CULVERT SLOPE
ASSUMED ENERGY SLOPE S
INLET EDGE DESCRIPTION
DESIGN CONSTANTS K

M
c
Y

SLOPE CORRECTION FACTORSCF
MANNING'S n n

REFERENCES:

INPUT PARAMETERS

TIME INCREMENT

DETENTION BASIN
SIDESLOPE
TOP ELEVATION
FLOOR ELEVATION
MAXIMUM DEPTH

. TOP LENGTH
TOP WIDTH
TOP AREA
BASE LENGTH
BASE WIDTH
BASE AREA

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



I ------------------------------------------------------------------------
MAX DISCHARGE 222 cfs

I MAX DEPTH 4.2 ft
FREEBOARD 1.8 ft
AREA AT MAX DEPTH 19.24 acres

I
VOLUME AT MAX DEPTH 77 .86 acre-ft

------------------------------------------------------------------------

I SUBMRGD
INLET OUTLET

DEPTH AREA VOLUME HW/D 2S/dT+O CONTROL CONTROL DISCHARGE DEPTH

I
(ft) (ac) (ft3) (cfs) (cfs) (cfs) (cfs) (ft)
------------------------------------------------------------------------
0.0 17.85 o 0.10 0 0 0.0 0 0.0
0.1 17.88 77823 0.12 276 ERR 5.3 5 0.1

I 0.2 17.91 155787 0.14 550 ERR 8.7 9 0.2
0.3 17.95 233893 0.16 824 ERR 11.5 11 0.3
0.4 17.98 312140 0.18 1098 ERR 14.6 15 0.4

I 0.5 18.01 390529 0.20 1374 ERR 18.1 18 0.5
0.6 18.04 469059 0.22 1651 ERR 21. 9 22 0.6
0.7 18.08 547732 0.24 1928 ERR 26.1 26 0.7

I
0.8 18.11 626546 0.26 2206 ERR 30.6 31 0.8
0.9 18.14 705503 0.28 2485 ERR - 35.3 35 0.9
1.0 18.17 784601 0.30 2765 ERR 40.5 40 1.0
1.1 18.21 863843 0.32 3045 ERR 45.8 46 1.1

I 1.2 18.24 943226 0.34 3326 ERR 51.4 51 1.2
1.3 18.27 1022753 0.36 3609 ERR 57.3 57 1.3
1.4 18.31 1102422 0.38 3891 ERR 63.3 63 1.4

I 1.5 18.34 1182234 0.40 4175 ERR 69.5 70 1.5
1.6 18.37 1262189 0.42 4459 ERR 76.0 76 1.6
1.7 18.40 1342288 0.44 4743 ERR 82.5 83 1.7

I
1.8 18.44 1422529 0.46 5029 ERR 89.2 89 1.8
1.9 18.47 1502914 0.48 5315 ERR 96.2 96 1.9
2.0 18.50 1583443 0.50 5601 ERR 103.3 103 2.0
2.1 18.54 1664115 0.52 5889 ERR 110.3 110 2.1

I 2.2 18.57 1744931 0.54 6176 ERR 117.5 117 2.2
2.3 18.60 1825891 0.56 6465 ERR 124.8 125 2.3
2.4 18.64 1906995 0.58 6753 ERR 131.6 132 2.4

I
2.5 18.67 1988244 0.60 7042, ERR 138.9 139 2.5
2.6 18.70 2069636 0.62 7332 ERR 145.9 146 2.6
2.7 18.73 2151173 0.64 7622 ERR 152.7 153 2.7
2.8 18.77 2232855 0.66 7913 ERR 159.7 160 2.8

I 2.9 18.80 2314681 0.68 8203 ERR 166.3 166 2.9
3.0 18.83 2396652 0.70 8491 ERR 169.7 170 3.0
3.1 18.87 2478768 0.72 8786 ERR 179.2 179 3.1

I 3.2 18.90 2561030 0.74 9078 13 185.4 185 3.2
3.3 18.93 2643436 0.76 9369 38 190.9 191 3.3
3.4 18.97 2725988 0.78 9662 52 196.8 197 3.4

I
3.5 19.00 2808685 0.80 9954 63 201. 9 202 3.5
3.6 19.03 2891528 0.82 10246 73 206.4 206 3.6
3.7 19.07 2974516 0.84 10539 81 210.9 211 3.7
3.8 19.10 3057651 0.86 10832 89 214.9 215 3.8

I 3.9 19.14 3140931 0.88 11124 96 217.8 218 3.9
4.0 19.17 3224358 0.90 11416 102 220.2 220 4.0
4.1 19.20 3307931 0.92 11707 108 221. 5 221 4.1

I 4.2 19.24 3391650 0.94 11998 114 221.8 222 4.2
4.3 19.27 3475515 0.96 12290 120 221. 7 222 4.3
4.4 19.30 3559527 0.98 12578 125 218.6 219 4.4

I
4.5 19.34 3643686 1.00 12858 130 206.5 207 4.5



I 4.6 19.37 3727992 1.02 13079 135 207.9 135 4.6
4.7 19.40 3812445 1.04 13377 139 209.2 139 4.7

I 4.8 19.44 3897045 1.06 13675 144 210.6 144 4.8
4.9 19.47 3981793 1. 08 13974 148 211.9 148 4.9
5.0 19.51 4066687 1.10 14273 153 213.3 153 5.0

I
5.1 19.54 4151729 1.12 14573 157 214.6 157 5.1
5.2 19.57 4236919 1.14 14872 161 215.9 161 5.2
5.3 19.61 4322257 1.16 15173 165 217.2 165 5.3
5.4 19.64 4407742 1.18 15473 169 218.5 169 5.4

I 5.5 19.68 4493376 1. 20 15774 172 219.8 172 5.5
5.6 19.71 4579158 1.22 16076 176 221.1 176 5.6
5.7 19.74 4665088 1.24 16378 180 222.4 180 5.7

I
5.8 19.78 4751166 1. 26 16680 183 223.7 183 5.8
5.9 19.81 4837393 1. 28 16983 187 225.0 187 5.9
6.0 19.85 4923769 1.30 17287 190 226.2 190 6.0
6.1 19.88 5010293 1.32 17590 193 227.5 193 6.1

I 6.2 19.91 5096966 1.34 17895 197 228.7 197 6.2
6.3 19.95 5183789 1.36 18199 200 230.0 200 6.3
6.4 19.98 5270760 1.38 18504 203 231.2 203 6.4

I 6.5 20.02 5357881 1.40 18810 206 232.4 206 6.5
6.6 20.05 5445152 1.42 19116 209 233.6 209 6.6
6.7 20.09 5532572 1. 44 19423 212 234.9 212 6.7

I
6.8 20.12 5620141 1. 46 19730 215 236.1 215 6.8

···6.9 20.15 5707861 ·1.48 20037 . ··218 ·237.3· 218 6.9
7.0 20.19 5795730 1. 50 20345 221 238.5 221 7.0
7.1 20.22 5883750 1. 52 20654 224 239.6 224 7.1

I 7.2 20.26 5971919 1. 54 20963 227 240.8 227 7.2
7.3 20.29 6060239 1. 56 21272 230 242.0 230 7.3
7.4 20.33 6148710 1.58 21582 233 243.2 233 7.4

I
7.5 20.36 6237331 1.60 21893 235 244.3 235 7.5
7.6 20.40 6326103 1.62 22204 238 245.5 238 7.6
7.7 20.43 6415025 1. 64 22515 241 246.7 241 7.7
7.8 20.47 6504099 1. 66 22827 243 247.8 243 7.8

I 7.9 20.50 6593324 1. 68 23140 246 249.0 246 7.9
8.0 20.54 6682700 1.70 23453 249 250.1 249 8.0
8.1 20.57 6772227 1.72 23766 251 251.2 251 8.1

I 8.2 20.60 6861906 1.74 24078 254 252.4 252 8.2
8.3 20.64 6951736 1. 76 24391 256 253.5 253 8.3
8.4 20.67 7041718 1.78 24705 259 254.6 255 8.4

I
8.5 20.71 7131852 1.80 25019 261 255.7 256 8.5
8.6 20.74 7222138 1.82 25334 264 256.8 257 8.6
8.7 20.78 7312576 1.84 25649 266 257.9 258 8.7
8.8 20.81 7403167 1.86 25964 269 259.0 259 8.8

I 8.9 20.85 7493910 1.88 26281 271 260.1 260 8.9
9.0 20.88 7584805 1. 90 26597 273 261.2 261 9.0
9.1 20.92 7675853 1.92 26915 276 262.3 262 9.1

I 9.2 20.95 7767054 1. 94 27232 278 263.4 263 9.2
9.3 20.99 7858407 1.96 27551 280 264.5 264 9.3
9.4 21.02 7949914 1. 98 27869 283 265.5 266 9.4

I
9.5 21.06 8041574 2.00 28189 285 266.6 267 9.5
9.6 21.09 8133387 2.02 28509 287 267.7 268 9.6
9.7 21.13 8225353 2.04 28829 289 268.7 269 9.7
9.8 21.17 8317473 2.06 29150 292 269.8 270 9.8

I 9.9 21.20 8409747 2.08 29471 294 270.8 271 9.9
10.0 21. 24 8502174 2.10 29793 296 271.9 272 10.0
10.1 21.27 8594756 2.12 30116 298 272.9 273 10.1

I
10.2 21.31 8687491 2.14 30439 300 274.0 274 10.2
10.3 21.34 8780381 2.16 30762 302 275.0 275 10.3
10.4 21.38 8873425 2.18 31087 304 276.0 276 10.4

I
10.5 21.41 8966623 2.20 31411 307 277 .1 277 10.5



I 10.6 21.45 9059976 2.22 31736 309 278.1 278 10.6
10.7 21.48 9153484 2.24 32062 311 279.1 279 10.7

I 10.8 21. 52 9247146 2.26 32388 313 280.1 280 10.8
10.9 21.56 9340963 2.28 32715 315 281.1 281 10.9
11.0 21. 59 9434936 2.30 33042 317 282.1 282 11.0

I
11.1 21.63 9529063 2.32 33370 319 283.2 283 11.1
11.2 21.66 9623346 2.34 33699 321 284.2 284 11.2
11.3 21. 70 9717785 2.36 34027 323 285.2 285 11.3
11.4 21. 73 9812379 2.38 34357 325 286.1 286 11.4

I 11.5 21. 77 9907129 2.40 34687 327 287.1 287 11.5
11.6 21.81 10002034 2.42 35017 329 288.1 288 11.6
11.7 21.84 10097096 2.44 35348 331 289.1 289 11.7

I 11.8 21.88 10192313 2.46 35680 333 290.1 290 11.8
11.9 21. 91 10287687 2.48 36012 335 291.1 291 11.9
12.0 21.95 10383217 2.50 36345 337 292.0 292 12.0

I
12.1 21.98 10478904 2.52 36678 338 293.0 293 12.1
12.2 22.02 10574747 2.54 37012 340 294.0 294 12.2
12.3 22.06 10670747 2.56 37346 342 295.0 295 12.3
12.4 22.09 10766904 2.58 37681 344 295.9 296 12.4

I 12.5 22.13 10863218 2.60 38016 346 296.9 297 12.5
------------------------------------------------------------------------

I
TIME n I l(n)+2S(n)-0(n2S(n+l) O(n+l) 12 O(n+l)+

dT . dT
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
------------------------------------------------------------------------

I 8.8 1 0 0 0 0 0 0
9.0 2 0 0 0 0 0 0 0
9.1 3 0 0 0 0 0 0 0

I 9.3 4 0 0 0 0 0 0 0
9.4 5 0 0 0 0 0 0 0
9.6 6 0 1 1 1 0 0 0

I
9.8 7 0 1 1 1 0 0 0
9.9 8 1 2 2 2 0 0 0

10.1 9 1 2 4 4 0 0 0
10.2 10 1 3 6 6 0 0 0

I 10.4 11 2 4 9 9 0 0 0
10.6 12 2 6 13 13 0 0 0
10.7 13 3 8 18 18 0 0 0

I
10.9 14 5 11 26 26 0 0 0
11.0 15 6 15 37 37 0 0 0
11.2 16 9 20 52 52 0 0 0

I
11.4 17 12 30 72 72 0 0 0
11.5 18 18 123 102 102 0 0 0
11.7 19 105 453 225 225 0 0 0
11.8 20 347 989 661 678 9 0 9

I 12.0 21 641 1516 1613 1649 18 0 18
12.2 22 874 2007 3037 3128 46 0 46
12.3 23 1132 2495 4865 5044 89 0 89

I
12.5 24 1362 2726 7068 7360 146 0 146
12.6 25 1363 2461 9400 9794 197 0 197
12.8 26 1097 1952 11418 11861 221 0 221
13.0 27 855 1502 13101 13370 135 0 135

I 13.1 28 647 1092 14289 14602 157 0 157
13.3 29 445 728 15051 15381 165 0 165
13.4 30 283 494 15434 15779 172 0 172

I 13.6 31 211 395 15583 15928 172 0 172
13.8 32 184 352 15633 15978 172 0 172
13.9 33 169 329 15641 15985 172 0 172

I
14.1 34 160 316 15625 15969 172 0 172



-..-.- .--".....- .. --

I 14.2 35 156 309 15596 15941 172 0 172
14.4 36 153 304 15560 15905 172 0 172

I 14.6 37 150 297 15519 15864 172 0 172
14.7 38 147 290 15471 15816 172 0 172
14.9 39 143 283 15424 15761 169 0 169

I 15.0 40 140 269 15370 15707 169 0 169
15.2 41 129 247 15301 15639 169 0 169
15.4 42 118 229 15211 15548 169 0 169

I
15.5 43 111 219 15110 15440 165 0 165
15.7 44 108 213 14999 15329 165 0 165
15.8 45 105 209 14883 15212 165 0 165
16.0 46 104 199 14770 15092 161 0 161

I 16.2 47 95 180 14647 14969 161 0 161
16.3 48 85 155 14513 14827 157 0 157
16.5 49 71 128 14355 14669 157 0 157

I
16.6 50 57 102 14178 14483 153 0 153
16.8 51 45 77 13975 14280 153 0 153
17.0 52 33 55 13755 14052 148 0 148

I
17.1 53 22 35 13522 13810 144 0 144
17.3 54 13 26 13279 13557 139 0 139
17.4 55 12 25 13035 13304 135 0 135
17.6 56 13 26 12647 13060 207 0 207

I 17.8 57 13 26 12236 12673 .. 219 0 219
17.9 58 13 26 11818 12262 222 0 222
18.1 59 13 25 11401 11844 221 0 221

I I 18.2 60 12 24 10986 11426 220 0 220
18.4 61 11 23 10579 11009 215 0 215
18.6 62 11 23 10180 10602 211 0 211
18.7 63 12 24 9800 10203 202 0 202

I 18.9 64 12 25 9430 9824 197 0 197
19.0 65 13 25 9074 9455 191 0 191
19.2 66 12 24 8727 9098 185 0 185

I 19.4 67 12 23 8412 8751 170 0 170
19.5 68 11 22 8102 8434 166 0 166
19.7 69 11 22 7804 8124 160 0 160

I
19.8 70 11 21 7520 7826 153 0 153
20.0 71 11 22 7250 7542 146 0 146
20.2 72 11 23 6994 7272 139 0 139
20.3 73 12 25 6755 7018 132 0 132

I 20.5 74 13 25 6516 6779 132 0 132
20.6 75 12 24 6292 6541 125 0 125
20.8 76 12 23 6081 6316 117 0 118

I
21.0 77 11 23 5883 6104 110 0 110
21.1 78 11 24 5685 5906 110 0 110
21.3 79 12 25 5502 5709 103 0 103
21.4 80 13 13 5334 5527 96 0 96

I 21.6 81 13 13 5155 5347 96 0 96
21.8 82 12 12 4989 5167 89 0 89
21.9 83 11 11 4835 5001 83 0 83

I 22.1 84 11 11 4682 4847 83 0 83
22.2 85 12 12 4541 4693 76 0 76
22.4 86 13 13 4401 4553 76 0 76

I
22.6 87 13 13 4274 4414 70 0 70
22.7 88 12 12 4148 4287 70 0 70
22.9 89 12 12 4033 4160 63 0 63
23.0 90 11 11 3918 4045 63 0 63

I 23.2 91 11 11 3803 3930 63 0 63
23.4 92 11 11 3699 3814 57 0 57
23.5 93 11 11 3595 3710 57 0 57

I 23.7 94 12 12 3503 3606 51 0 51



I 23.8 95 12 12 3412 3515 51 a 51
24.0 96 11 11 3322 3425 51 0 51

I 24.2 97 a a 3230 3333 51 a 51
24.3 98 0 a 3138 3230 46 a 46
24.5 99 a a 3047 3138 46 a 46

I 24.6 100 a a 2955 3047 46 a 46
24.8 101 0 0 2874 2955 40 a 40
25.0 102 0 0 2794 2874 40 a 40

I
25.1 103 a a 2713 2794 40 a 40
25.3 104 a 0 2642 2713 35 0 35
25.4 105 0 0 2571 2642 35 0 35
25.6 106 0 0 2501 2571 35 a 35

I 25.8 107 0 0 2430 2501 35 a 35
25.9 108 0 0 2369 2430 31 0 31
26.1 109 a 0 2308 2369 31 a 31

I
26.2 110 0 a 2246 2308 31 0 31
26.4 111 a 0 2185 2246 31 0 31
26.6 112 a 0 2133 2185 26 0 26
26.7 113 a 0 2081 2133 26 0 26

I 26.9 114 0 0 2028 2081 26 0 26
27.0 115 0 0 1976 2028 26 0 26
27.2 116 0 0 1924 1976 26 0 26

I 27.4 117 a 0 1880 1924 22 0 22
27.5 118 a a ·1836 1880 22 a 22
27.7 119 a a 1793 1836 22 a 22

I
27.8 120 0 a 1749 1793 22 a 22
28.0 121 a a 1705 1749 22 a 22
28.2 122 a a 1661 1705 22 a 22
28.3 123 a a 1617 1661 22 a 22

I 28.5 124 a a 1581 1617 18 a 18
28.6 125 a a 1545 1581 18 0 18
28.8 126 a a 1509 1545 18 a 18

I
29.0 127 a a 1472 1509 18 a 18
29.1 128 a a 1436 1472 18 0 18
29.3 129 a a 1400 1436 18 a 18
29.4 130 0 a 1364 1400 18 0 18

I 29.6 131 a 0 1334 1364 15 a 15
29.8 132 a a 1305 1334 15 a 15
29.9 133 0 a 1276 1305 15 0 15

I 30.1 134 0 0 1247 1276 15 a 15
30.2 135 0 0 1218 1247 15 0 15
30.4 136 0 0 1188 1218 15 0 15

I
30.6 137 a 0 1159 1188 15 0 15
30.7 138 0 a 1130 1159 15 a 15
30.9 139 0 0 1101 1130 15 a 15
31.0 140 0 0 1071 1101 15 0 15

I 31.2 141 0 0 1048 1071 11 a 11
31.4 142 0 0 1025 1048 11 0 11
31.5 143 0 0 1002 1025 11 a 11

I 31.7 144 0 a 979 1002 11 a 11
31.8 145 0 0 956 979 11 0 11
32.0 146 0 a 933 956 11 0 11

I
32.2 147 a a 910 933 11 0 11
32.3 148 a a 887 910 11 a 11
32.5 149 0 a 864 887 11 0 11
32.6 150 0 0 841 864 11 a 11

I 32.8 151 0 0 818 841 11 0 11
33.0 152 0 0 801 818 9 0 9
33.1 153 0 0 784 801 9 0 9

I
33.3 154 0 0 766 784 9 0 9
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I 33.4 155 0 0 749 766 9 0 9
33.6 156 0 0 731 749 9 0 9

I 33.8 157 0 0 714 731 9 0 9
33.9 158 0 0 697 714 9 0 9
34.1 159 0 0 679 697 9 0 9

I 34.2 160 0 0 662 679 9 0 9
34.4 161 0 0 645 662 9 0 9
34.6 162 0 0 627 645 9 0 9

I
34.7 163 0 0 610 627 9 0 9
34.9 164 0 0 592 610 9 0 9
35.0 165 0 0 575 592 9 0 9
35.2 166 0 0 558 575 9 0 9

I 35.4 167 0 0 540 558 9 0 9
35.5 168 0 0 530 540 5 0 5
35.7 169 0 0 519 530 5 a 5

I 35.8 170 0 0 509 519 5 0 5
36.0 171 0 0 498 509 5 0 5
36.2 172 a a 487 498 5 a 5

I
36.3 173 0 0 477 487 5 0 5
36.5 174 0 0 466 477 5 0 5
36.6 175 a 0 456 466 5 0 5
36.8 176 a 0 445 456 5 0 5

I 37.0 177 0 0 . 435 445 5 0 5
37.1 178 0 0 424 435 5 0 5
37.3 179 0 0 413 424 5 0 5

I
37.4 180 0 0 403 413 5 0 5
37.6 181 0 0 392 403 5 0 5
37.8 182 0 0 382 392 5 0 5
37.9 183 0 0 371 382 5 0 5

I 38.1 184 0 0 360 371 5 0 5
38.2 185 0 0 350 360 5 0 5
38.4 186 0 0 339 350 5 0 5

I 38.6 187 0 0 329 339 5 0 5
38.7 188 0 0 318 329 5 0 5
38.9 189 0 0 308 318 5 0 5

I
39.0 190 0 0 297 308 5 0 5
39.2 191 0 0 286 297 5 0 5
39.4 192 0 0 276 286 5 0 5
39.5 193 0 0 265 276 5 0 5

I 39.7 194 0 0 265 265 0 0 0
39.8 195 0 a 265 265 0 0 a
40.0 196 0 a 265 265 0 0 0

I
40.2 197 0 0 265 265 0 0 0
40.3 198 0 0 265 265 0 0 0
40.5 199 0 0 265 265 0 0 0

I
40.6 200 0 0 265 265 0 0 0
40.8 201 0 0 265 265 0 0 0
41.0 202 0 0 265 265 0 0 0
41.1 203 a 0 265 265 0 0 0

I 41.3 204 a 0 265 265 0 0 0
41.4 205 a 0 265 265 0 0 0
41.6 206 0 a 265 265 0 0 0

I
41.8 207 0 0 265 265 0 0 0
41.9 208 0 0 265 265 0 0 0
42.1 209 0 0 265 265 0 0 0
42.2 210 0 0 265 265 0 0 0

I 42.4 211 0 0 265 265 0 0 0
42.6 212 0 0 265 265 0 0 0
42.7 213 0 0 265 265 0 0 0

I 42.9 214 0 0 265 265 0 0 0



I 43.0 215 0 0 265 265 0 0 0
43.2 216 0 0 265 265 0 0 0

I 43.4 217 0 0 265 265 0 0 0
43.5 218 0 0 265 265 0 0 0
43.7 219 0 0 265 265 0 0 0

I
43.8 220 0 0 265 265 0 0 0
44.0 221 0 0 265 265 0 0 0
44.2 222 0 0 265 265 0 0 0
44.3 223 0 0 265 265 0 0 0

I 44.5 224 0 0 265 265 0 0 0
44.6 225 0 0 265 265 0 0 0
44.8 226 0 0 265 265 0 0 0

I
45.0 227 0 0 265 265 0 0 0
45.1 228 0 0 265 265 0 0 0
45.3 229 0 0 265 265 0 0 0
45.4 230 0 0 265 265 0 0 0

I 45.6 231 0 0 265 265 0 0 0
45.8 232 0 0 265 265 0 0 0
45.9 233 0 0 265 265 0 0 0

I 46.1 234 0 0 265 265 0 0 0
46.2 235 0 0 265 265 0 0 0
46.4 236 0 0 265 265 0 0 0

I
46.6 237 0 0 265 265 0 0 0
46.7 -238 0 ·0 265 265 0 0 0
46.9 239 0 0 265 265 0 0 0
47.0 240 0 0 265 265 0 0 0

I 47.2 241 0 0 265 265 0 0 0
47.4 242 0 0 265 265 0 0 0
47.5 243 0 0 265 265 0 0 0

I
47.7 244 0 0 265 265 0 0 0
47.8 245 0 0 265 265 0 0 0
48.0 246 0 0 265 265 0 0 0
48.2 247 0 0 265 265 0 0 0

I 48.3 248 0 0 265 265 0 0 0
48.5 249 0 0 265 265 0 0 0
48.6 250 0 0 265 265 0 0 0

I 48.8 251 0 0 265 265 0 0 0
49.0 252 0 0 265 265 0 0 0
49.1 253 0 0 265 265 0 0 0

I
49.3 254 0 0 265 265 0 0 0
49.4 255 0 0 265 265 0 0 0
49.6 256 0 0 265 265 0 0 0
49.8 257 0 0 265 265 0 0 0

I 49.9 258 0 0 265 265 0 0 0
50.1 259 0 0 265 265 0 0 0
50.2 260 0 0 265 265 0 0 0

I 50.4 261 0 0 265 265 0 0 0
50.6 262 0 0 265 265 0 0 0
50.7 263 a 0 265 265 0 0 0

I
50.9 264 0 0 265 265 0 a a
51.0 265 0 0 265 265 0 a 0
51.2 266 0 0 265 265 0 0 0
51.4 267 0 0 265 265 0 0 0

I 51. 5 268 0 0 265 265 0 0 0
51. 7 269 0 0 265 265 0 0 0
51.8 270 0 0 265 265 0 0 0

I
52.0 271 a 0 265 265 0 0 0
52.2 272 0 0 265 265 0 0 0
52.3 273 0 0 265 265 0 0 0

I
52.5 274 0 0 265 265 0 0 0



I 52.6 275 0 0 265 265 0 0 0
52.8 276 0 0 265 265 0 0 0

I
53.0 277 0 0 265 265 0 0 0
53.1 278 0 0 265 265 0 0 0
53.3 279 0 0 265 265 0 0 0
53.4 280 0 0 265 265 0 0 0

I 53.6 281 0 0 265 265 0 0 0
53.8 282 0 0 265 265 0 0 0
53.9 283 0 0 265 265 0 0 0

I 54.1 284 0 0 265 265 0 0 0
54.2 285 0 0 265 265 0 0 0

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



1 FHWA, Hydraulic Design of Highway Culverts
2 Brater &King, Handbook of Hydraulics
3 Upper East Fork Cave Creek ADMS
4 ASCE, Stormwater Detention Outlet Control Struc
5

SECTION 02773 STORMWATER HOLDING PONDS

DETENTION AREA SIZING STUDY
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
BASIN NO. 5

09-Feb-89
P81194-013
PHINNEY

15704

ADMS Prelim System Map
ADMS Prelim System Map

City of Phoenix Parks Dept
ADMS Prelim System Map

DATE
JOB NO
BY
RCE
CHK'D
FILEPATH:C:\LOTUS\02773-5

0.25
1388
1382 ft

6 ft
950 ft
910 ft

19.85 acres
902 ft
862 ft

17.85 acres

1
CIRCULAR
CONCRETE

o ft
o ft

60 in
5.0 ft

19.6 ft2
5.0 ft

1381. 50 ft
1386.50 ft

0.5 ft
0.00 ft

1374.00 ft
1400 ft

0.005357

CULVERT AREA A
INT CULVERT BARREL HT 0
CULVERT INLET INVERT
CULVERT INLET SOFFIT
BASIN - CULVERT INVERT dEL
TAILWATER ELEVATION
CULVERT OUTLET INVERT
CULVERT LENGTH
CULVERT SLOPE

REFERENCES:

OUTLET CULVERT
NUMBER OF OUTFALL CULVERTS
SHAPE
MATERIAL
CULVERT HEIGHT
CULVERT WIDTH
CULVERT DIAMETER

INPUT PARAMETERS

DETENTION BASIN
SIDESLOPE
TOP ELEVATION
FLOOR ELEVATION
MAXIMUM DEPTH
TOP LENGTH
TOP WIDTH
TOP AREA
BASE LENGTH
BASE WIDTH
BASE AREA

I
I
I
I
I NBS/LOWRY ENGINEERS & PLANNERS

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



I ASSUMED ENERGY SLOPE S 0.005357
INLET EDGE DESCRIPTION 90 DEG HEADWALL W/ 45 DEG BEVELS

I DESIGN CONSTANTS K 0.0018 FHWA P 147,148
M 2.500 FHWA P 147,148
c 0.03 FHWA P 147,148

I Y 0.74 FHWA P 147,148
SLOPE CORRECTION FACTORSCF -0.5 *S FHWA P 146
MANNING'S n n 0.012

I ------------------------------------------------------------------------
TIME INCREMENT dT 0.16 hrs 576 sec
------------------------------------------------------------------------

I OUTPUT
------------------------------------------------------------------------

MAX DISCHARGE 222 cfs

I
MAX DEPTH 4.2 ft
FREEBOARD 1.8 ft
AREA AT MAX DEPTH 19.24 acres
VOLUME AT MAX DEPTH 77 .86 acre-ft

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

I SUBMRGD
INLET OUTLET

DEPTH AREA VOLUME HW/D 2S/dT+0 CONTROL CONTROL DISCHARGE DEPTH

I
(ft) (ac) (ft3) (cfs) (cfs) (cfs) (cfs) (ft)
------------------------------------------------------------------------
0.0 17.85 o 0.10 0 0 0.0 0 0.0
0.1 17.88 77823 0.12 276 ERR 5.3 5 0.1

I 0.2 17.91 155787 0.14 550 ERR 8.7 9 0.2
0.3 17.95 233893 0.16 824 ERR 1l.5 II 0.3
0.4 17.98 312140 0.18 1098 ERR 14.6 15 0.4

I
0.5 18.01 390529 0.20 1374 ERR 18.1 18 0.5
0.6 18.04 469059 0.22 1651 ERR 21.9 22 0.6
0.7 18.08 547732 0.24 1928 ERR 26.1 26 0.7
0.8 18.11 626546 0.26 2206 ERR 30.6 31 0.8

I 0.9 18.14 705503 0.28 2485 ERR 35.3 35 0.9
1.0 18.17 784601 0.30 2765 ERR 40.5 40 1.0
1.1 18.21 863843 0.32 3045 ERR 45.8 46 1.1

I 1.2 18.24 943226 0.34 3326 ERR 51.4 51 1.2
1.3 18.27 1022753 0.36 3609 ERR 57.3 57 1.3
1.4 18.31 1102422 0.38 3891 ERR 63.3 63 1.4

I
1.5 18.34 1182234 0.40 4175 ERR 69.5 70 1.5
1.6 18.37 1262189 0.42 4459 ERR 76.0 76 1.6
1.7 18.40 1342288 0.44 4743 ERR 82.5 83 1.7
1.8 18.44 1422529 0.46 5029 ERR 89.2 89 1.8

I 1.9 18.47 1502914 0.48 5315 ERR 96.2 96 1.9
2.0 18.50 1583443 0.50 5601 ERR 103.3 103 2.0
2.1 18.54 1664115 0.52 5889 ERR 1l0.3 110 2.1

I 2.2 18.57 1744931 0.54 6176 ERR 117.5 117 2.2
2.3 18.60 1825891 0.56 6465 ERR 124.8 125 2.3
2.4 18.64 1906995 0.58 6753 ERR 131.6 132 2.4

I
2.5 18.67 1988244 0.60 7042 ERR 138.9 139 2.5
2.6 18.70 2069636 0.62 7332 ERR 145.9 146 2.6
2.7 18.73 2151173 0.64 7622 ERR 152.7 153 2.7
2.8 18.77 2232855 0.66 7913 ERR 159.7 160 2.8

I 2.9 18.80 2314681 0.68 8203 ERR 166.3 166 2.9
3.0 18.83 2396652 0.70 8491 ERR 169.7 170 3.0
3.1 18.87 2478768 0.72 8786 ERR 179.2 179 3.1

I 3.2 18.90 2561030 0.74 9078 13 185.4 185 3.2



I 3.3 18.93 2643436 0.76 9369 38 190.9 191 3.3
3.4 18.97 2725988 0.78 9662 52 196.8 197 3.4

I 3.5 19.00 2808685 0.80 9954 63 201. 9 202 3.5
3.6 19.03 2891528 0.82 10246 73 206.4 206 3.6
3.7 19.07 2974516 0.84 10539 81 210.9 211 3.7

I
3.8 19.10 3057651 0.86 10832 89 214.9 215 3.8
3.9 19.14 3140931 0.88 11124 96 217.8 218 3.9
4.0 19.17 3224358 0.90 11416 102 220.2 220 4.0
4.1 19.20 3307931 0.92 11707 108 221.5 221 4.1

I 4.2 19.24 3391650 0.94 11998 114 221.8 222 4.2
4.3 19.27 3475515 0.96 12290 120 221. 7 222 4.3
4.4 19.30 3559527 0.98 12578 125 218.6 219 4.4

I 4.5 19.34 3643686 1.00 12858 130 206.5 207 4.5
4.6 19.37 3727992 1.02 13079 135 207.9 135 4.6
4.7 19.40 3812445 1.04 13377 139 209.2 139 4.7

I
4.8 19.44 3897045 1.06 13675 144 210.6 144 4.8
4.9 19.47 3981793 1. 08 13974 148 211. 9 148 4.9
5.0 19.51 4066687 1.10 14273 153 213.3 153 5.0
5.1 19.54 4151729 1.12 14573 157 214.6 157 5.1

I 5.2 19.57 4236919 1.14 14872 161 215.9 161 5.2
5.3 19.61 4322257 1.16 15173 165 217 .2 165 5.3
5.4 19.64 4407742 1.18 15473 169 218.5 169 5.4

I
5.5 19.68 4493376 1.20 15774 172 219.8 172 5.5

·5.6 19.71 4579158 1.22 16076 176 221.1 176 5.6
5.7 19.74 4665088 1.24 16378 180 222.4 180 5.7
5.8 19.78 4751166 1. 26 16680 183 223.7 183 5.8

I 5.9 19.81 4837393 1.28 16983 187 225.0 187 5.9
6.0 19.85 4923769 1. 30 17287 190 226.2 190 6.0
6.1 19.88 5010293 1.32 17590 193 227.5 193 6.1

I 6.2 19.91 5096966 1.34 17895 197 228.7 197 6.2
6.3 19.95 5183789 1.36 18199 200 230.0 200 6.3
6.4 19.98 5270760 1.38 18504 203 231.2 203 6.4

I
6.5 20.02 5357881 1.40 18810 206 232.4 206 6.5
6.6 20.05 5445152 1.42 19116 209 233.6 209 6.6
6.7 20.09 5532572 1.44 19423 212 234.9 212 6.7
6.8 20.12 5620141 1.46 19730 215 236.1 215 6.8

I 6.9 20.15 5707861 1.48 20037 218 237.3 218 6.9
7.0 20.19 5795730 1. 50 20345 221 238.5 221 7.0
7.1 20.22 5883750 1. 52 20654 224 239.6 224 7.1

I
7.2 20.26 5971919 1.54 20963 227 240.8 227 7.2
7.3 20.29 6060239 1.56 21272 230 242.0 230 7.3
7.4 20.33 6148710 1.58 21582 233 243.2 233 7.4
7.5 20.36 6237331 1. 60 21893 235 244.3 235 7.5

I 7.6 20.40 6326103 1. 62 22204 238 245.5 238 7.6
7.7 20.43 6415025 1. 64 22515 241 246.7 241 7.7
7.8 20.47 6504099 1.66 22827 243 247.8 243 7.8

I 7.9 20.50 6593324 1.68 23140 246 249.0 246 7.9
8.0 20.54 6682700 1.70 23453 249 250.1 249 8.0
8.1 20.57 6772227 1.72 23766 251 251.2 251 8.1

I
8.2 20.60 6861906 1. 74 24078 254 252.4 252 8.2
8.3 20.64 6951736 1.76 24391 256 253.5 253 8.3
8.4 20.67 7041718 1.78 24705 259 254.6 255 8.4
8.5 20.71 7131852 1.80 25019 261 255.7 256 8.5

I 8.6 20.74 7222138 1.82 25334 264 256.8 257 8.6
8.7 20.78 7312576 1.84 25649 266 257.9 258 8.7
8.8 20.81 7403167 1.86 25964 269 259.0 259 8.8

I 8.9 20.85 7493910 1.88 26281 271 260.1 260 8.9
9.0 20.88 7584805 1. 90 26597 273 261.2 261 9.0
9.1 20.92 7675853 1.92 26915 276 262.3 262 9.1

I
9.2 20.95 7767054 1.94 27232 278 263.4 263 9.2



9.3 20.99 7858407 1.96 27551 280 264.5 264 9.3

I 9.4 21.02 7949914 1. 98 27869 283 265.5 266 9.4
9.5 21.06 8041574 2.00 28189 285 266.6 267 9.5
9.6 21.09 8133387 2.02 28509 287 267.7 268 9.6

I 9.7 21.13 8225353 2.04 28829 289 268.7 269 9.7
9.8 21.17 8317473 2.06 29150 292 269.8 270 9.8
9.9 21.20 8409747 2.08 29471 294 270.8 271 9.9

I
10.0 21.24 8502174 2.10 29793 296 271.9 272 10.0
10.1 21.27 8594756 2.12 30116 298 272.9 273 10.1
10.2 21.31 8687491 2.14 30439 300 274.0 274 10.2
10.3 21.34 8780381 2.16 30762 302 275.0 275 10.3

I 10.4 21.38 8873425 2.18 31087 304 276.0 276 10.4
10.5 21.41 8966623 2.20 31411 307 277.1 277 10.5
10.6 21.45 9059976 2.22 31736 309 278.1 278 10.6

I 10.7 21.48 9153484 2.24 32062 311 279.1 279 10.7
10.8 21.52 9247146 2.26 32388 313 280.1 280 10.8
10.9 21.56 9340963 2.28 32715 315 281.1 281 10.9

I
11.0 21.59 9434936 2.30 33042 317 282.1 282 11.0
11.1 21.63 9529063 2.32 33370 319 283.2 283 11.1
11.2 21.66 9623346 2.34 33699 321 284.2 284 11.2
11.3 21. 70 9717785 2.36 34027 323 285.2 285 11.3

I 11.4 21. 73 9812379 2.38 34357 325 286.1 286 11.4
11.5 21. 77 9907129 2.40 34687 327 287.1 287 11.5
11.6 21.81 10002034 2.42 35017 329 288.1 288 11.6

I
11.7 21.84 10097096 2.44 35348 331 289.1 289 11.7
11.8 21.88 101923132.46 35680 333 290.1 290 . 11.8
11.9 21. 91 10287687 2.48 36012 335 291.1 291 11.9
12.0 21.95 10383217 2.50 36345 337 292.0 292 12.0

I 12.1 21.98 10478904 2.52 36678 338 293.0 293 12.1
12.2 22.02 10574747 2.54 37012 340 294.0 294 12.2
12.3 22.06 10670747 2.56 37346 342 295.0 295 12.3

I 12.4 22.09 10766904 2.58 37681 344 295.9 296 12.4
12.5 22.13 10863218 2.60 38016 346 296.9 297 12.5
------------------------------------------------------------------------

I TIME n I l(n)+2S(n)-0(n2S(n+1) 0(n+1) 12 O(n+1)+
dT dT

(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

I ------------------------------------------------------------------------
8.8 1 a a a 0 a a
9.0 2 a a a 0 a a a

I
9.1 3 a a 0 0 0 a 0
9.3 4 a a 0 0 a a a
9.4 5 a a a 0 a a a
9.6 6 a 1 1 1 a a a

I 9.8 7 0 1 1 1 a a a
9.9 8 1 2 2 2 a a a

10.1 9 1 2 4 4 a a a

I 10.2 10 1 3 6 6 a a a
10.4 11 2 4 9 9 a a a
10.6 12 2 6 13 13 a a a

I
10.7 13 3 8 18 18 a a a
10.9 14 5 11 26 26 a a a
11.0 15 6 15 37 37 a a a
11.2 16 9 20 52 52 a a a

I 11.4 17 12 30 72 72 a a a
11.5 18 18 123 102 102 a a a
11.7 19 105 453 225 225 a a a

I 11.8 20 347 989 661 678 9 a 9
12.0 21 641 1516 1613 1649 18 0 18

I



---

12.2 22 874 2007 3037 3128 46 0 46

I 12.3 23 1132 2495 4865 5044 89 0 89
12.5 24 1362 2726 7068 7360 146 0 146
12.6 25 1363 2461 9400 9794 197 0 197

I 12.8 26 1097 1952 11418 11861 221 0 221
13.0 27 855 1502 13101 13370 135 0 135
13.1 28 647 1092 14289 14602 157 0 157

,I 13.3 29 445 728 15051 15381 165 0 165
13.4 30 283 494 15434 15779 172 0 172
13.6 31 211 395 15583 15928 172 0 172
13.8 32 184 352 15633 15978 172 0 172

I 13.9 33 169 329 15641 15985 172 0 172
14.1 34 160 316 15625 15969 172 0 172
14.2 35 156 309 15596 15941 172 0 172

I 14.4 36 153 304 15560 15905 172 0 172
14.6 37 150 297 15519 15864 172 0 172
14.7 38 147 290 15471 15816 172 0 172

I
14.9 39 143 283 15424 15761 169 0 169
15.0 40 140 269 15370 15707 169 0 169
15.2 41 129 247 15301 15639 169 0 169
15.4 42 118 229 15211 15548 169 0 169

I 15.5 43 111 219 15110 15440 165 0 165
15.7 44 108 213 14999 15329 165 0 165
15.8 45 105 209 14883 15212 165 0 165

I
16.0 46 104 199 14770 15092 161 0 161
16.2 47 95 180 14647· 14969 161 0 161
16.3 48 85 155 14513 14827 157 0 157
16.5 49 71 128 14355 14669 157 0 157

I 16.6 50 57 102 14178 14483 153 0 153
16.8 51 45 77 13975 14280 153 0 153
17.0 52 33 55 13755 14052 148 0 148

I 17.1 53 22 35 13522 13810 144 0 144
17.3 54 13 26 13279 13557 139 0 139
17.4 55 12 25 13035 13304 135 0 135

I
17.6 56 13 26 12647 13060 207 0 207
17 .8 57 13 26 12236 12673 219 0 219
17.9 58 13 26 11818 12262 222 0 222
18.1 59 13 25 11401 11844 221 0 221

I 18.2 60 12 24 10986 11426 220 0 220
18.4 61 11 23 10579 11009 215 0 215
18.6 62 11 23 10180 10602 211 0 211

I
18.7 63 12 24 9800 10203 202 0 202
18.9 64 12 25 9430 9824 197 0 197
19.0 65 13 25 9074 9455 191 0 191
19.2 66 12 24 8727 9098 185 0 185

I 19.4 67 12 23 8412 8751 170 0 170
19.5 68 11 22 8102 8434 166 0 166
19.7 69 11 22 7804 8124 160 0 160

I 19.8 70 11 21 7520 7826 153 0 153
20.0 71 11 22 7250 7542 146 0 146
20.2 72 11 23 6994 7272 139 0 139

I
20.3 73 12 25 6755 7018 132 0 132
20.5 74 13 25 6516 6779 132 0 132
20.6 75 12 24 6292 6541 125 0 125
20.8 76 12 23 6081 6316 117 0 118

I 21.0 77 11 23 5883 6104 110 0 110
21.1 78 11 24 5685 5906 110 0 110
21.3 79 12 25 5502 5709 103 0 103

I 21.4 80 13 13 5334 5527 96 0 96
21.6 81 13 13 5155 5347 96 0 96

I



21.8 82 12 12 4989 5167 89 a 89

I 21.9 83 11 11 4835 5001 83 a 83
22.1 84 11 11 4682 4847 83 a 83
22.2 85 12 12 4541 4693 76 a 76

I 22.4 86 13 13 4401 4553 76 a 76
22.6 87 13 13 4274 4414 70 0 70
22.7 88 12 12 4148 4287 70 a 70

I
22.9 89 12 12 4033 4160 63 a 63
23.0 90 11 11 3918 4045 63 a 63
23.2 91 11 11 3803 3930 63 a 63
23.4 92 11 11 3699 3814 57 a 57

I 23.5 93 11 11 3595 3710 57 a 57
23.7 94 12 12 3503 3606 51 0 51
23.8 95 12 12 3412 3515 51 0 51

I
24.0 96 11 11 3322 3425 51 0 51
24.2 97 0 0 3230 3333 51 a 51
24.3 98 0 0 3138 3230 46 0 ·46
24.5 99 a 0 3047 3138 46 0 46

I 24.6 100 0 a 2955 3047 46 a 46
24.8 101 a 0 2874 2955 40 a 40
25.0 102 0 0 2794 2874 40 0 40

I 25.1 103 0 0 2713 2794 40 0 40
25.3 104 0 0 2642 2713 35 0 35
25.4 105 a a 2571 2642 35 a 35

I
25.6 106 0 0 2501 2571 35 0 35
25.8 . . 107 0 0 2430 2501 35 0 35
25.9 108 0 0 2369 2430 31 0 31
26.1 109 0 0 2308 2369 31 0 31

I 26.2 110 0 0 2246 2308 31 0 31
26.4 111 0 0 2185 2246 31 a 31
26.6 112 0 0 2133 2185 26 a 26

I
26.7 113 a a 2081 2133 26 a 26
26.9 114 a a 2028 2081 26 a 26
27.0 115 a a 1976 2028 26 a 26
27.2 116 a a 1924 1976 26 a 26

I 27.4 117 a 0 1880 1924 22 a 22
27.5 118 0 0 1836 1880 . 22 0 22
27.7 119 0 0 1793 1836 22 0 22

I 27.8 120 0 0 1749 1793 22 0 22
28.0 121 0 0 1705 1749 22 0 22
28.2 122 0 0 1661 1705 22 0 22

I
28.3 123 0 0 1617 1661 22 0 22
28.5 124 0 0 1581 1617 18 0 18
28.6 125 a 0 1545 1581 18 0 18
28.8 126 0 0 1509 1545 18 0 18

I 29.0 127 0 a 1472 1509 18 0 18
29.1 128 0 0 1436 1472 18 0 18
29.3 129 a 0 1400 1436 18 0 18

I 29.4 130 0 0 1364 1400 18 0 18
29.6 131 0 0 1334 1364 15 0 15
29.8 132 0 0 1305 1334 15 0 15

I
29.9 133 0 0 1276 1305 15 0 15
30.1 134 a a 1247 1276 15 0 15
30.2 135 0 a 1218 1247 15 a 15
30.4 136 0 0 1188 1218 15 a 15

I 30.6 137 0 0 1159 1188 15 0 15
30.7 138 0 0 1130 1159 15 0 15
30.9 139 0 0 1101 1130 15 0 15

I
31.0 140 0 0 1071 1101 15 0 15
31.2 141 0 0 1048 1071 11 0 11

I



I
31.4 142 a a 1025 1048 11 a 11
31.5 143 a a 1002 1025 11 a 11
31.7 144 a a 979 1002 11 a 11
31.8 145 a a 956 979 11 a 11

I 32.0 146 a a 933 956 11 a 11
32.2 147 a a 910 933 11 a 11
32.3 148 a a 887 910 11 a 11

I 32.5 149 a a 864 887 11 a 11
32.6 150 a a 841 864 11 a 11
32.8 151 a 0 818 841 11 a 11
33.0 152 0 0 801 818 9 a 9

I 33.1 153 a a 784 801 9 a 9
33.3 154 0 0 766 784 9 a 9
33.4 155 0 0 749 766 9 a 9

I 33.6 156 0 0 731 749 9 a 9
33.8 157 0 0 714 731 9 a 9
33.9 158 0 a 697 714 9 a 9

I
34.1 159 0 a 679 697 9 a 9
34.2 160 0 0 662 679 9 a 9
34.4 161 0 a 645 662 9 a 9
34.6 162 0 0 627 645 9 0 9

I 34.7 163 0 0 610 627 9 0 9
34.9 164 0 a 592 610 9 a 9
35.0 165 0 0 575 592 9 0 9

I 35.2 166 a 0 558 575 9 a 9
35.4 167 a 0 540 558 9 a 9
35.5 168 0 0 530 540 5 a 5

I
35.7 169 0 0 519 530 5 0 5
35.8 170 a a 509 519 5 a 5
36.0 171 0 0 498 509 5 a 5
36.2 172 a a 487 498 5 0 5

I 36.3 173 0 0 477 487 5 a 5
36.5 174 0 a 466 477 5 a 5
36.6 175 0 0 456 466 5 0 5

I
36.8 176 a a 445 456 5 0 5
37.0 177 a a 435 445 5 0 5
37.1 178 0 0 424 435 5 0 5
37.3 179 0 0 413 424 5 0 5

I 37.4 180 0 0 403 413 5 0 5
37.6 181 0 a 392 403 5 0 5
37.8 182 a a 382 392 5 a 5

I 37.9 183 0 0 371 382 5 0 5
38.1 184 0 0 360 371 5 0 5
38.2 185 a a 350 360 5 0 5

I
38.4 186 0 0 339 350 5 0 5
38.6 187 a a 329 339 5 0 5
38.7 188 a a 318 329 5 0 5
38.9 189 0 a 308 318 5 0 5

I 39.0 190 0 a 297 308 5 0 5
39.2 191 0 a 286 297 5 a 5
39.4 192 0 0 276 286 5 0 5

I 39.5 193 0 a 265 276 5 0 5
39.7 194 0 0 265 265 0 a a
39.8 195 0 0 265 265 0 0 a

I
40.0 196 0 0 265 265 0 a a
40.2 197 a a 265 265 0 0 a
40.3 198 0 0 265 265 0 0 0
40.5 199 a 0 265 265 a a a

I 40.6 200 a 0 265 265 a 0 0
40.8 201 a a 265 265 a a 0

I



I
41.0 202 a a 265 265 a a a
41.1 203 a a 265 265 a a a
41.3 204 a 0 265 265 0 0 0
41.4 205 0 a 265 265 a 0 a

I 41.6 206 0 0 265 265 a a a
41.8 207 a 0 265 265 0 a 0
41.9 208 a a 265 265 a a 0

I 42.1 209 a a 265 265 0 a 0
42.2 210 a a 265 265 0 a 0
42.4 211 a a 265 265 0 a 0

I
42.6 212 a a 265 265 a a a
42.7 213 a a 265 265 a a 0
42.9 214 a 0 265 265 a a a
43.0 215 a a 265 265 0 a a

I 43.2 216 a a 265 265 0 a a
43.4 217 a 0 265 265 a a a
43.5 218 0 a 265 265 0 a 0

I
43.7 219 0 0 265 265 a a a
43.8 220 0 a 265 265 a a 0
44.0 221 a 0 265 265 0 a a
44.2 222 0 0 265 265 0 0 0

I 44.3 223 0 a 265 265 a 0 0
44.5 224 0 0 265 265 0 0 0
44.6 225 a 0 265 265 a 0 0

I 44.8 226 0 a 265 265 a 0 0
45.0 - 227 a a . 265 265 O· 0 a
45.1 228 a a 265 265 a a a

I
45.3 229 a a 265 265 0 0 a
45.4 230 0 0 265 265 a 0 a
45.6 231 0 a 265 265 a 0 0
45.8 232 0 a 265 265 0 a a

I 45.9 233 0 a 265 265 a 0 a
46.1 234 0 0 265 265 0 0 0
46.2 235 0 a 265 265 a 0 0

I
46.4 236 0 0 265 265 0 0 0
46.6 237 0 a 265 265 0 0 0
46.7 238 a 0 265 265 0 0 0
46.9 239 a 0 265 265 0 a 0

I 47.0 240 0 0 265 265 0 0 0
47.2 241 0 0 265 265 0 a a
47.4 242 0 0 265 265 0 a 0

I 47.5 243 0 0 265 265 a 0 0
47.7 244 0 0 265 265 0 0 a
47.8 245 0 0 265 265 0 0 a

I
48.0 246 0 0 265 265 0 0 0
48.2 247 0 0 265 265 0 0 0
48.3 248 0 0 265 265 0 0 0
48.5 249 0 0 265 265 0 0 0

I 48.6 250 0 0 265 265 0 0 0
48.8 251 0 0 265 265 0 0 a
49.0 252 0 0 265 265 0 0 0

I 49.1 253 0 0 265 265 0 0 0
49.3 254 0 0 265 265 0 0 a
49.4 255 0 0 265 265 0 a 0

I
49.6 256 0 0 265 265 0 0 0
49.8 257 0 0 265 265 0 0 0
49.9 258 0 0 265 265 0 0 0
50.1 259 0 0 265 265 0 0 0

I 50.2 260 0 0 265 265 0 a 0
50.4 261 0 0 265 265 0 0 0

I



I
50.6 262 a a 265 265 a a a
50.7 263 a a 265 265 a a a
50.9 264 a a 265 265 0 0 0
51.0 265 0 0 265 265 0 0 a

I 51.2 266 a a 265 265 0 0 0
51.4 267 0 0 265 265 0 0 0
51.5 268 0 0 265 265 0 0 0

I
51.7 269 0 0 265 265 0 0 0
51.8 270 0 0 265 265 0 0 0
52.0 271 0 0 265 265 0 0 0
52.2 272 0 0 265 265 0 0 0

I 52.3 273 0 0 265 265 0 0 0
52.5 274 0 0 265 265 0 0 0
52.6 275 0 0 265 265 0 0 0

I 52.8 276 0 0 265 265 0 0 a
53.0 277 0 0 265 265 a 0 0
53.1 278 0 0 265 265 0 0 a

I
53.3 279 0 0 265 265 0 0 0
53.4 280 0 0 265 265 0 0 0
53.6 281 0 0 265 265 0 0 0
53.8 282 0 0 265 265 0 0 0

I 53.9 283 0 0 265 265 0 0 0
54.1 284 0 0 265 265 0 0 0
54.2 285 0 0 265 265 0 0 0

I
I
I
I
I
I
I
I
I
I
I
I
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JOB NUMBS,: P81-194-f)l:3 FiLENAME: DETSlZE.DAT
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S!JMt'iARY TAE-LE - S::: ECTEfi RESULTS (f STA~~DAPJ) AND EXECUTIVE C:)r~TROL It~STRl:CTI0r~S Ir~ THE OP£-ER PERFC-Rr£O
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AQI~JESTIffi'~ f'lit~:{?) INDICATES AHYQR:}3RAc°!i WITM PE.~K:iS LA.ST PtJINT.)
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Sl:~;-!.ARY TASLE 1 - SELECTED RESULTS Cf STANDAf'\D AND EXEClffIVE C.ONTR:jL It~STRi.~:TI(~'S IN THE ORDER PERFD&~.ED
(A STAt~(:;:) AFTER 1tf FE.4t: DISC~.ARGE TIME At.;D RATE (CFS) VALt..£S INDICATES AFLAT TO? HiDR05R.APH
A£ltJESTION MAP~(?) INDICATES AHYORfraRAPH \;1T;-; PE.~< AS LAST POlr~l.)
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St:M~.ARY TAEj_E - SELECTED P£SULTS Cf STAND::;RD Af'~} EXECUTIVE CONTROL Ir~5TR\,tTI0N.s IN THE DrillER PERFOR:-:tD
fA STARe;:; AFTER TrtE PEAK DISCHARGE TIME Ar~D RATE (CFS) VALUES Ir~DIC.ATES AFLAT TO? H"fDR:)aR~oH

AQtJESTIOt~ tA~J:)J(r?) It~IC.ATES f; HYOR06?AOH WITH PE4~: AS LAST POlt~T.)
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- SELECTED P~Sl)LTS OF STANDARD At~D EXECUTIVE C.or~TROL It~STRiJCTION5 Ir~ THE ORGiR PERFCf?r£D
(A STAR<:) AFTEzi THE PEAK DISCtJrAReE TIME Ar'ID RATE {eFS) VAlJ.fifS ItIDiCAttS AFLAT TOto HYDR05t~APH

A QUESTIOfsf ~(.?) INDICATES AHYDR05?J".QH WITH P:.tt~ A.S L4ST POINT.)
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CG.'-ID INCREM

(fiR)

RAIN
TAO! r:
1"""-1;;.
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t,.•..t.L • ~•• /

ii.'!M
7lJ CO
!-..J.\l'J

Ot ."\,.Q
.i'J.~J

it:: CiA.....r.'.J...

42!J.71

151.93
Oi .t....
J.&. ...~..

..,~: 1~
•..rJ. "'oJ·
";.,.. '??
~J. __"J

101.37 1509.0
5il7 .84 185. (l
50]. &4 le..S. (1

213.{ft)~~*t;t~~~., 1='::
.i...:.. • .LV-"

V· A7
J.~."!

.J"'. .-.""1.
14.t·:;

1J') tt.
.I."".'fr/'•

12.68

12.A.5

"·1 :::
1.... -..1••'

12.74

12.51
f·j i.C
j,"".*tIJ

12.52
12.E~3

12.721.15

2.22
i it:::
.1.'•••.1

oj '"j1
4."-"

2.76

1.20
1.20
1.20
';ljC
~.v.'

""} .co
•• 4t>V

A C",... ~,
2.51
""} :1
£..v4.

24.00
'); bit
"".... vv

24.1)1)

'jt. (tl\
4 .... VV

'j,i ill''a
4 ..... \:"./

";A (1/\
" .... v\."

24.1)1)
";,, N'
" .... vv

24.00

2t.O(i
'i.i (\fl..:. ..
24.00
";. f'.I'\
.4~. 'vv

4.0:
A f\"........-,.

A i,A..... \......
~.(l4

4.{lJ
4.04

A (ti
.... v ....

4.(l4
" itA"" ....'....
.t l'lA
"".'."+
,; ft..... v..,.

';.Qt
" i••... '......
t flA
"'!'.'.Mt

i,
.V

.0

.0

i\.'.'

{,·'.'

.0
t\....

.0

.0

.0

.0

.0
:\

.V

.V

l\O
.. v ....

.os

.00

.os

.08
hC.,....

2

2
2

2
'"j
.:.

2
2.,
~

2
2

1
1
1
1
1

1
1
1
1
1

.13

.co£

.19

.os

.1:3

.00
tV:

~ ......'J

2.67

"j ..0
L.t+V

.06

.os

IV:
......\1., ,..,

~.I-.i

2.73

Dfti!iC
t\·.·!''o.'t ,
Anr~vn
nu~IIUI

D:'r.t'U
'\;;..".-11

P~AC~

P.E.4C.H
79 RUNOFF
79 ADDHYO

AD:JHYD
75 REACH
75 AOOHYD

'ic:-r""ilritJ
1\~':..·t.'J!'
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- SELECTED RESULTS OF STAt~j;;,o~ A.i'ID EXECUTIVE cor~TROL It~STRt~:TIo;iS Iri t..:£ ORDER PER~OR~ED

(A STAR(;:) AFiER iHE FE.tiK DISCHAR6E'TI~i AND PtATE (eFS} VALUES INDICATES AFLAT TDF HYTIROGRAPH
AQ!)ESiIOt~ M~Kr:1) It4DICATES AHYDROGRAFH WITH PE.~ AS LAST PtJINT.)
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