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INTRODUCTION

This report presents the existing hydrologic conditions for Tatum Boulevard between Caida Del Sol
and Shea Boulevard. This section of Tatum Boulevard is within the jurisdiction of the City of
Phoenix. However, the east right of way of Tatum Boulevard coincides with the boundary between
the City of Phoenix and the Town of Paradise Valley. Tatum Boulevard is a four-lane arterial street
that will be upgraded to a six-lane arterial street (three lanes in each direction) with a raised,
landscaped median.

This report provides the hydrologic assumptions, criteria and calculations necessary to determine the
existing offsite peak flows contributing to Tatum Boulevard. A review of the preliminary version of

this report, Preliminary Hydrology Report For Tatum Boulevard, Mockingbird Tane to Shea
Boulevard, dated March 30, 1990, was made by Kaminski-Hubbard Engineering, Inc. This review

prompted changes to the preliminary hydrology which are addressed in this final report.

STUDY AREA

The study area (See Figure 1) is located in northeast Phoenix near the Town of Paradise Valley. The
study area is bound to the west and south by the Phoenix Mountain Preserve, to the east by Tatum
Boulevard, and to the north by Shea Boulevard. A large percentage of storm runoff originates in the
mountains west of Tatum Boulevard which naturally drains easterly to the Indian Bend Wash. Much
of the study area is impervious because of rock outcrops in the mountains and the high degree of
developments throughout the area.

The storm runoff is conveyed primarily along residential streets and subdivision drainage ways.
Runoff reaching Tatum Boulevard either "sheet flows” across the roadway via dips or flows under the
roadway via pipe culverts. The Tatum Foothills and Rancho Alta Vida subdivisions (See Plate 1) have
retention basins that collect both onsite and offsite runoff. These retention basins decrease the amount
of storm runoff reaching Tatum Boulevard from the Phoenix Mountains.

The study area contains two significant unnamed washes that drain a large portion of the Phoenix
Mountain Preserve. One wash located in the southern halif of the study area discharges runoff directly
onto Tatum Boulevard at Doubletree Ranch Road. Runoff either flows northerly along Tatum
Boulevard or easterly along Doubletree Ranch Road to the Indian Bend Wash. The second wash is
located in the northern half of the study area and discharges runoff into six 36" x 22" corrugated metal
pipe (CMP) arch culverts that convey flow easterly under Tatum Boulevard to a man-made
downstream channel.
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Runoff along the eastern half of Tatum Boulevard proceeds easterly along residential streets or along
subdivision drainageways. The subdivisions east of Tatum Boulevard are located within the Town of
Paradise Valley. As storm runoff approaches Indian Bend Wash, the longitudinal slope begins to
flatten to approximately 0.5 percent. This flattening of longitudinal slopes creates both a flooding
problem and a sedimentation problem. According to our investigations, no plans have been made by
the Town of Paradise Valley to implement a storm drainage plan to alleviate these drainage problems.
The Town of Paradise Valley has a drainage concept of maintaining the existing drainage patterns
within the study area.

EXISTING DRAINAGE FACTLITIES

The two previously mentioned unnamed washes that drain a large portion of the Phoenix Mountain
Preserve become channelized through subdivisions west of Tatum Boulevard. One channel is located
within the Doubletree Canyon subdivision and drains an area of approximately 360 acres. This gunite-
lined channel begins at Horseshoe Road and continues northeasterly through the subdivision to 47th
Place. Upstream of 47th Place, the channel composition changes from gunite to grass and gradually
widens as it approaches Tatum Boulevard. This portion of Tatum Boulevard has received a number
of flooding complaints from residents along Doubletree Ranch Road.

The other channel is trenched through the Rancho Alta Vida subdivision and drains approximately 152
acres. This channel begins at 44th Street and conveys storm runoff to six 36" x 22" CMP culverts.
These culverts convey storm runoff under Tatum Boulevard and discharge directly into the Mountain
View Estates subdivision located in the Town of Paradise Valley.

Drainage from the Tatum Foothills subdivision is collected in retention basins located west of Tatum
Boulevard between Doubletree Ranch Road and Fanfol Drive (West). These basins will collect
nuisance water from the Tatum Foothills subdivision and overflow across Tatum Boulevard for large
storm events. This flow will continue easterly in a channe! through the Foothills Estates II
subdivision.

There are approximately four retention basins located within the Rancho Alta Vida subdivision. Each
of these basins have overflow spillways that will discharge runoff into residential streets. These
overflows will eventually end up in Tatum Boulevard.



The only storm drain facility along Tatum Boulevard is an existing 36" storm drain collector line that
extends approximately 764 feet south of the Shea Boulevard 78" storm drain trunk line. There are
three curb opening type catch basins north of Mountain View Road along Tatum Boulevard that collect
pavement drainage. These catch basins are connected to the six 36" x 22" CMP arch culverts.

Numerous dips along Tatum Boulevard have allowed the continuation of surface flows eastward along
residential streets. This surface flow across Tatum Boulevard has been both a nuisance to area
residents and a hazard to motorists travelling in both directions.

HYDROLOGY

The HEC-1 computer program was used to determine the rainfall runoff relationship for offsite areas
contributing to Tatum Boulevard. The offsite peak discharges for the 2-, 10-, 25-, 50- and 100-year
storm events were determined using a 6-hour and 24-hour storm duration. The study area was divided
into a number of subareas to better define the runoff process by taking into account the variations in
topography and urbanization.

The 6- and 24-hour rainfall depths were obtained from the City of Phoenix Storm Drain Design
Manual. The rainfall distribution for the 6-hour storm duration was obtained from the Flood Control
District of Maricopa County’s (FCDMC) Drainage Design Manual. The City of Phoenix rainfall
distribution for a 24-hour storm duration was used. The rainfall depths and distributions are presented
in Appendix A. '

Based on the General Soil Map of Maricopa County by the Soil Conservation Service (SCS), soils
within the study area would be classified as a "Group D" soil. Soil Group D has a high runoff
potential with very slow infiltration rates and very slow transmission rates.

Curve numbers are assigned to each soil-cover complex. In areas with mixed land use, a composite
or weighted curve number was developed based on the percentage of the total area that is made up of
each land use. A curve number of 86 was used for zoning classification RE-43, which is the
classification for all residential areas within the study area. A minimum curve number of 95 was used
for mountainous terrain having slopes greater than 10 percent.

A time of concentration for each subarea was computed using the method outlined in the manual,
Urban Hydrology for Small Watersheds, by the U.S. Department of Agriculture. This method
involves the summation of sheet flow, shallow concentrated flow, open channel or street flow, or some
combination of these. A minimum time of concentration of 10 minutes was used.



The Muskingum-Cunge method of channel routing was used to route a hydrograph through a
downstream subarea. Channel cross-sections, slopes and Manning’s roughness coefficients were
estimated using topographic mapping and field observations. The Modified Puls Method of reservoir
routing was used to route a hydrograph through a detention basin. Detention basin volume calculations
were performed using survey cross-sections. Pipe culvert capacities were determined using HEC-5
procedures. )

The Rational Method of hydrology was used to compute the peak runoff within the study area for
offsite drainage areas less than 40 acres. The peak discharges were computed for the 2-, 10-, 50-.
and 100-year storm event using the City of Phoenix rainfall intensity-duration-frequency curves. A
runoff coefficient of 0.50 to 0.60 was used for residential areas and 0.70 for mountainous terrain with
slopes greater than 10 percent.

Gutter velocities for paved streets were computed using the "Gutter Flow" chart on page 26 of the City
of Phoenix Storm Drain Design Manual. The drainage path length was divided by the gutter velocity
to obtain the time of concentration. Where applicable, the overland flow time was determined using
the nomograph on page 21 in the City of Phoenix Storm Drain Design Manual.

The retention volume requirements for a contributing area was computed using two methods. One
method estimates the area under a hydrograph for the 2-, 10-, 50-, and 100-year storm event using
a 2-hour storm duration.

Volume in ft8 = Q; x 7200

The second method is similar to the first, except the computed time of concentration, Tc, for the
contributing area was used in the following equation:

Volume in ft* = Q.i x 2.67 x Tc x 0.5 x 60

The computed retention volume using Method 1 was approximately two to three times greater than
volumes computed using Method 2. Therefore, Method 1 retention volumes were compared against
existing retention volumes to determine each basins level of protection. The existing volumes were
determined by planimetering the area of retention basins using 1" = 100’ aerials and multiplying these
areas by an average depth of 3 ft.

HYDRAULICS

The culvert conveyance capacities were computed using the procedures outlined in HEC-5, Hydraulic
Design of Highway Culverts. Channel capacities were computed using the Mannings’ equation.
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HYDROLOGIC RESULTS FOR EXISTING CONDITIONS

Drainage Area No. 1

Drainage Area No. | consists of approximately 68 percent mountainous areas and 32 percent
residential areas. The mountainous areas are within the Phoenix Mountain Preserve and characterized
by rugged terrain, steep gradients and somewhat "impermeable" soils (Group D soil). Prior to
development, this area contained numerous washes that flowed from the mountains into an unnamed
wash that flowed northeasterly to Doubletree Ranch Road. This wash has since been channelized
through the Doubletree Canyon subdivision as a part of their development.

Plate 1 illustrates the delineation of subareas for Drainage Area No. 1, which encompasses
approximately 404 acres. The HEC-1 computer model was used to determine peak discharges from
Sub-Basin Nos. 100-104, 200-201, 300-302 and 501-503. This runoff is collected and conveyed by
the above mentioned channel through the Doubletree Canyon subdivision. This gunite-lined channel
begins at Horseshoe Road and continues northeasterly through the subdivision to 47th Place. Prior
to reaching 47th Place, the channel changes from gunite to grass. Also, the channel cross-section
gradually widens as it approaches Tatum Boulevard. The channel was designed for the 100-year storm
event. Runoff discharging from the Doubletree Canyon subdivision channel has been a source of
flooding at the Tatum Boulevard - Doubletree Ranch Road intersection.

The analysis presented in the Preliminary Hydrology Report for Tatum Boulevard for Drainage Area

No. 1 has been revised to reflect drainzige delineation changes made for Sub-Basin No. 500. For the
new analysis, Sub-Basin No. 500 has been subdivided into Sub-Basin Nos. 500-1, 501, 502 and 503
as shown on Plate 1. The revised peak discharge results for a point southwest of the Tatum Boulevard
and Doubletree Ranch Road intersection are presented in Table 1. The 6-hour duration peak discharge
results are greater than the 24-hour results. The HEC-1 input and output files for the 6-hour storm
duration are presented in Appendix B-1. Appendix B-2 contains the sub-basin areas, weighted curve
number computations and time of concentration calculations.

The Rational Method was used to determine peak discharges from Sub-Basin Nos. 500-1, 510-1, 510-2
and 510-3. Offsite runoff from Sub-Basin No. 510-1 presently drains to Tatum Boulevard and then
continues to flow north along the west pavement edge to an existing 24-inch pipe located
approximately 216 feet south of Tomahawk Trail. This pipe also collects offsite runoff from Sub-
Basin No. 510-2. This pipe conveys runoff under Tatum Boulevard and outlets into a natural drainage
channel. The peak discharge results for Sub-Basin Nos. 500-1, 510-1, 510-2 and 510-3 are presented
in Table 2. Appendix B-2 contains the peak discharge results for these areas.



TABLE 1

PEAK DISCHARGE SUMMARY SOUTHWEST OF TATUM BOULEVARD
AND DOUBLETREE RANCH ROAD

STORM FREQUENCY PEAK DISCHARGE (CFS)
(YR) - 6-HR 24-HR

2 363 224

10 858 478

25 1,215 661

50 1,438 769

100 1,466 882

TABLE 2

PEAK DISCHARGE SUMMARY FOR A PORTION OF
DRAINAGE AREA NO. 1

STORM FREQUENCY PEAK DISCHARGE (CFS)
(YR) 500-1 510-1 510-2 510-3
2 26.5 55 5.7 8.2
10 43.0 8.9 9.2 13.3
25 50.2 10.7 10.8 15.9
50 55.9 12.2 12.1 17.9
100 64.5 13.7 13.8 20.1

Drainage Area No. 2

This region consists of approximately 31 percent mountainous areas and 69 percent residential areas.
The area encompasses a portion of the Phoenix Mountain Preserve and the following subdivisions:
a portion of Doubletree Canyon; Tatum Foothills; and a portion of Rancho Alta Vida. Prior to
development, this region contained a network of numerous washes flowing from west to east that
collected at a low point west of Tatum Boulevard between Arabian Way and Bemeil Drive.

Plate 1 illustrates the delineation of subareas for Drainage Area No. 2, which encompasses an area
of approximately 185 acres. Runoff from Sub-Basin Nos. 400 and 410 presently drain into two
retention basins located west of Tatum Boulevard between Doubletree Ranch Road and Fanfol Drive
(West). These basins were designed to retain nuisance water from the Tatum Foothills subdivision
and overflow across Tatum Boulevard for large storm events. Once flows cross Tatum Boulevard,
they are diverted north to a channel running easterly through the Foothills Estates II subdivision
located in Paradise Valley. This channel has an approximate downstream capacity of 110 CFS.



The remaining portion of Drainage Area No. 2 includes runoff from the southern half of the Rancho
Alta Vida subdivision. Runoff from Sub-Basin Nos. 423 and 432 presently drain into onsite retention
basins within the subdivision. The initial subarea delineation for Sub-Basin No. 423 as presented in
the Preliminary Hydrology Report for Tatum Boulevard has been revised to include the area south of
Mountain View Road and east of 44th Street as shown on Plate 1.

Runoff from Sub-Basin Nos. 421-1, 421-2, 422, 431-1, 431-2A and 431-2B presently drain to Tatum
Boulevard. Runoff crosses Tatum Boulevard via dips in the roadway. Runoff from Sub-Basin Nos.
422 and 421-2 proceeds easterly along Berneil Drive (East). Runoff from Sub-Basin No. 421-1
crosses Tatum Boulevard via a dip north of Fanfol Drive and proceeds easterly along Fanfol Drive.
Runoff from Sub-Basin 431-1 and 431-2A crosses Tatum Boulevard via a dip at Mountain View Road
and continues easterly along Mountain View Road.

Peak discharges for Sub-Basin Nos. 400 and 410 were computed using the HEC-1 computer model
for the 2-, 10-, 25-, 50- and 100-year storm events. Flow was reservoir routed through the retention
basins located west of Tatum Boulevard. The peak discharge results for 6-hour and 24-hour storm
durations are presented in Table 3 and the HEC-1 input and output files for the 6-hour storm duration
are presented in Appendix C-1. The 6-hour duration peak discharge results were greater than the 24-
hour duration results.

Peak discharges for Sub-Basin Nos. 421-1, 421-2, 422, 423, 431-1, 431-2A, 431-2B and 432 were
determined using the Rational Method because the corresponding drainage areas were less than 40
acres. The peak discharge results are presented in Table 4 for the 2-, 10-, 25-, 50- and 100-year
storm events. The peak discharge calculations are presented in Appendix C-2.

Storm runoff from Sub-Basin Nos. 423 and 432 are collected in retention basins that have the capacity
to retain the 10-year event. Therefore, these areas can be excluded from the 2-year storm analysis
to determine the drainage impacts of Drainage Area No. 2 on Tatum Boulevard. The retention basin
computations are presented in Appendix C-2.



TABLE 3

PEAK DISCHARGE SUMMARY FOR SUB-BASINS #400 AND #410

: PEAK DISCHARGE (CFES)
STORM FREQUENCY SUB-BASINS NOS. 400 & 410
(YR) - 6-HR 24-HR
2 32 33
10 155 101
25 304 175
50 386 206
100 465 238
TABLE 4

PEAK DISCHARGE SUMMARY FOR A PORTION OF

DRAINAGE AREA NO. 2

SUB-BASIN PEAK DISCHARGE (CFS)

NO. STORM FREQUENCY (YR)
2 10 25 50 100
421-1 5.4 8.5 10.0 11.1 12.3
421-2 6.8 10.7 12.7 14.1 15.5
422 9.7 15.7 18.6 20.6 23.3
423 49.8 79.7 94.7 104.7 117.1
431-1 4.6 7.4 8.6 9.6 10.8
431-2A 1.8 2.9 3.5 3.8 4.3
431-2B 2.2 3.5 4.0 4.5 5.1
432 9.3 14.8 17.5 19.4 21.4

Drainage Area No. 3

This region contains approximately 50 percent mountainous areas and 50 percent residential areas.
The mountainous areas are within the Phoenix Mountain Preserve and characterized by rugged, steep
gradients sloping from south to north. Before urbanization, this region contained numerous small
washes flowing northeasterly to a large unnamed wash which flowed easterly through what is now the
Rancho Alta Vida subdivision. This large wash intersects Tatum Boulevard between Mountain View
Road and Onyx Avenue, and thus creates the main concentration point for Drainage Area No. 3.



Plate 1 illustrates the delineation of subareas for Drainage Area No. 3, which encompasses an area
of approximately 152 acres. Runoff from Sub-Basin No. 443 is collected at 44th Street and conveyed
by a man-made channel through Sub-Basin Nos. 442 and 441 to six 36" x 22" CMP arch culverts.
These culverts convey storm runoff under Tatum Boulevard and discharge directly into the Mountain
View Estates subdivision located in the Town of Paradise Valley.

Peak discharges for Drainage Area No. 3 were computed using the HEC-1 computer model for the
2-, 10-, 25-, 50- and 100-year return periods. The peak discharge results at Tatum Boulevard for the
6-hour and 24-hour storm durations are presented in Table 5 and the HEC-1 input and output files for
the 6-hour storm duration are presented in Appendix D-1. Appendix D-2 contains the sub-basin areas,
weighted curve number and time of concentration calculations. The 6-hour duration peak discharges
were larger than the 24-hour duration results.

The existing six 36" x 22" CMP arch culverts have the capacity to convey 150 CFS without
overtopping the west curb of Tatum Boulevard. These culverts were found to function under outlet
control conditions having pipe losses equal to 2.5 feet. The downstream channel between Tatum
Boulevard and 48th Place was designed to convey 210 CFS with 1.0 foot of freeboard. This channel
then discharges onto Turquoise Avenue which has a street capacity of approximately 150 CFS. The
pipe culvert and downstream channel capacity calculations are presented in Appendix D-2.

The rainfall distribution pattern for the 24-hour storm duration was incorrectly typed into the HEC-1
input files for Drainage Area No. 3 as presented in the Preliminary Hydrology Report for Tatum
Boulevard. The rainfall distribution was corrected and the results presented in Table 5.

TABLE §
PEAK DISCHARGE SUMMARY FOR DRAINAGE AREA NO. 3

STORM FREQUENCY) PEAK DISCHARGE (CFS)
(YR) 6-HR 24-HR

7 81 60

10 241 163

25 402 256

50 487 300

100 571 347
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Drainage Area No. 4

This region is predominantly residential and encompasses an area of approximately 64 acres. Flow
occurs along residential streets and is typically northerly or easterly through the northern portion of
the Rancho Alta Vida subdivision. Flows ultimately drain to the intersection of Gold Dust Avenue
and Tatum Boulevard. This intersection has a history of flooding during heavy rains and remains a
nuisance area for smaller storms.

Plate 1 illustrates the delineation of subareas for Drainage Area No. 4. Runoff from Sub-Basin Nos.
452 and 453 presently drain into retention basins located within the Rancho Alta Vida subdivision.
Runoff from Sub-Basin Nos. 451-1, 451-2, 451-3 and 451-4 contribute directly to the intersection of
Tatum Boulevard and Gold Dust Avenue.

The initial subarea delineation for Drainage Area No. 4 as presented in the Preliminary Hydrology
Report for Tatum Boulevard has been revised to include an area west of 44th Street and south of Gold
Dust Avenue. The boundary between Sub-Basin Nos. 451 and 452 has also been revised.

Peak discharges from Sub-Basin Nos. 451-1, 451-2, 451-3, 451-4, 452 and 453 were computed using
the Rational Method for the 2-, 10-, 25-, 50- and 100-year storm events. The peak discharge results
are presented in Table 6 and the computations are presented in Appendix E.

The retention basin computations are presented for Sub-Basin Nos. 452 and 453 in Appendix E. The
retention basin for Sub-Basin No. 453 has the capacity to retain the 100-year storm event. The
retention basin for Sub-Basin No. 452 has enough capacity to retain the 25-year storm event.
Therefore, Sub-Basin Nos. 452 and 453 can be excluded from the 2-year storm analysis study when
determining drainage impacts on Tatum Boulevard.

TABLE 6
PEAK DISCHARGE SUMMARY FOR DRAINAGE AREA NO. 4

SUB-BASIN PEAK DISCHARGE (CFS)
NO. STORM FREQUENCY (YR)
2 10 25 50 100
451-1 5.5 8.6 10.2 11.5 12.8
4512 11.1 18.3 21.6 24.4 273
451-3 17.8 28.8 34.0 37.7 42.9
4514 2.9 4.7 5.4 6.1 6.9
452 13.8 22.5 26.1 29.8 33.4
453 7.8 12.3 14.6 16.2 17.8
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CONCLUSIONS AND RECOMMENDATIONS

The existing drainage patterns for storm runoff within the Tatum Boulevard Study Area are presented
on Plate 1. Development has minimal impact on the overall drainage pattern within the study area.
Street flooding along Tatum Boulevard continues to occur in locations where historical flows had once
collected based on pre-development conditions.

The existing peak discharge results within the study area have been presented. Every effort must be
made to maintain the existing drainage patterns for this project. When applicable, existing drainage
structures should be replaced with structures of equal capacity. However, the paramount consideration
should be not to make conditions worse for downstream property owners than they are today.

For Drainage Area No. 1, we propose that a detention basin be constructed in a drainage tract located
southwest of the Tatum Boulevard and Doubletree Ranch Road intersection. Ideally, the detention
basin should be designed with the objective that the maximum outflow from the basin during a 100-
year storm event not exceed the capacity of the downstream conveyance structure.

This conveyance structure could be a channel alongside Doubletree Ranch Road or an underground
pipe system. However, this structure would be entirely located within the Town of Paradise Valley.
The Town of Paradise Valley has no future plans for collecting and conveying eastward surface flows
to the Indian Bend Wash. Their philosophy for surface runoff is to maintain the historical drainage
patterns throughout the area of development.

Any proposed underground drainage structure at the Tatum Boulevard and Doubletree Ranch Road
intersection may require the acquisition of right-of-way from the Town of Paradise Valley. Also, a
coordinated effort between the City of Phoenix and the Town of Paradise Valley would be required
for any downstream improvements along Doubletree Ranch Road.

We recommend that the existing 24" pipe culvert located south of Tomahawk Trail collect and convey
runoff across Tatum Boulevard from Sub-Basin Nos. 510-1 and 510-2. These two concentration points
will be connected by a pipe system. Any overflows will continue north along Tatum Boulevard to the
Doubletree Ranch Road intersection.

A storm drain system is proposed to collect flows from Sub-Basin Nos. 500-1 and 510-3. This pipe
system will outfall at the same location as the conveyance structure proposed at the Doubletree Ranch
Road and Tatum Boulevard intersection. Any overflows will drain to the Doubletree Ranch Road -
Tatum Boulevard intersection and proceed easterly along Doubletree Ranch Road to the Indian Bend
Wash.

-12-



The retention basins collecting runoff from Sub-Basin Nos. 400 and 410 within Drainage Area No.
2 may experience a slight volume reduction as a result of the proposed street widening of Tatum
Boulevard. However, we are proposing an underground pipe culvert at this location to convey flows
across Tatum Boulevard. This culvert would raise the existing roadway profile and may compensate
for the loss retention volume resulting from this roadway widening.

We recommend a storm drain system in Tatum Boulevard to alleviate the runoff from Sub-Basin Nos.
421-1, 421-2 and 422 for the 2-year storm event. This storm drain system would outlet at the same
location as the pipe culvert draining the retention basins for Sub-Basin Nos. 400 and 410. Runoff in
excess of the 2-year storm will follow historical drainage patterns along subdivision drainageways and
residential streets.

For Drainage Area No. 3, the six 36" x 22" CMP arch culvert were found to convey 150 cfs. We
recommend that these pipes be replaced by culverts of equal capacity. This replacement is necessary
to satisfy the criteria of not making conditions any worse downstream than they are now.

For Drainage Area No. 4, we recommend the installation of a storm drain system in Tatum Boulevard

to alleviate the runoff from Sub-Basin Nos. 451-1, 451-2, 451-3 and 451-4 for the 2-year storm event.
This storm drain system will ultimately outfall into the 78-inch trunk lines located in Shea Boulevard.

-13-



APPENDIX A

HYDROLOGIC DESIGN PARAMETERS & CHARTS
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ESTIMATED RETURN PERIODS FOR
SHORT-DURATION PRECIPITATION
IN ARIZONA
(Inches)

Station: Phoenix WBC
Latitude: 33° 26°
Longitude: 112° 01’
Elevation (feet): 117

RETURN PERIOD (YEARS)

1 2 S 10 25 50 100
5 min. 0.17 0.26 0.38 0.47 0.59 0.66 0.77
10 min. 0.27 0.40 0.59 0.72 0.81 1.06 1.20
15 min. 0.34 0.50 0.74 0.92 1.18 1.34 1.52
30 min. 0.47 0.70 1.3 1.27 1.60 1.86 2.10
1 hr. 0.80 0.88 1.30 1.61 2.02 2.35 2.66
2 hr. 0.65 0.94 1.39 1.72 2.15 2.49 2.82
3 hr. 0.68 1.01 1.48 1.82 2.27 2.62 2.97
6 hr. 0.81 1.16 1.70 207 2.57 2.96 3.35
12 hr. 0.9 1.30 1.90 2.30 2.84 3.25 3.69
24 hr. 1.02 1.44 2.10 2.53 3.12 | 3.57 | 404

17




6-HOUR STORM RAINFALL DISTRIBUTIONS

(Furnished By FCDMC's Maricopa County Unit Hydrograph Procedure 2)

Cumulative Rainfall Table
Storm Time Watershed Area (SQ. MIL.)

(Hours) < 0.5 2.8 16 920 500
0.00 0.000 0.000 0.000 0.000 0.000
0.25 0.008 0.009 0.015 0.021 0.024
0.50 0.016 0.016 0.020 0.035 0.043
0.75 0.025 0.025 0.030 0.051 0.059
1.00 0.033 0.034 0.048 0.071 0.078
1.25 0.041 0.042 0.063 0.087 0.098
1.50 0.050 0.051 0.076 0.105 0.119
1.75 0.058 0.059 0.090 0.125 0.141
2.00 0.066 0.067 0.105 0.143 0.162
2.25 0.074 0.076 0.119 0.160 0.186
2.50 0.087 0.087 0.135 - 0.179 0.212
2.75 0.099 0.100 0.152 0.201 0.239
3.00 0.118 0.120 0.175 0.232 0.271
3.25 0.138 0.163 0.222 0.281 0.321
3.50 0.216 0.252 0.304 0.364 0.408
3.75 0.377 0.451 0.472 0.500 0.515
4.00 0.834 0.694 0.670 0.658 0.627
4.25 0.911 0.837 0.796 0.773 0.735
4.50 0.931 0.900 0.868 0.841 0.814
4.75 0.950 0.938 0.912 0.888 0.864
5.00 0.962 0.950 0.946 0.927 0.907
5.25 0.972 0.963 0.960 0.945 0.930
5.50 0.983 0.975 0.973 0.964 0.954
5.75 0.991 0.988 0.987 0.982 0.977
6.00 1.000 1.000 1.000 1.000 1.000
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Figure 3-1.—Average velocities for estimating travel time for s!lallow concentrated flow.
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Sheet flow

Sheet flow is flow over plane surfaces. It usually
occurs in the headwater of streams. With sheet flow,
the friction value (Manning’s n) is an effective
roughness coefficient that includes the effect of
raindrop impact; drag over the plane surface; -
obstacles such as litter, crop ridges, and rocks; and
erosion and transportation of sediment. These n
values are for very shailow flow depths of about 0.1
foot or so. Table 3-1 gives Manning’s n values for
sheet flow for various surface conditions.

For sheet flow of less than 300 'feet, use Manning’s
kinematic solution (Overton and Meadows 1976) to
compute Ty:

- 0.007 (nL)08

. (Eq. 33
T, = P05 0 (Eq. 33]

Table 3-1.—Roughness coefficients (Manning’'s n) for
sheet flow.

Surface description n!

Smooth surfaces (concrete, asphalt, gravel, or

bare S0il) v.veveereeneescnnenccccnsranncannns 0.011
Fallow (no residue) .. .ocoeeineeaneccacnonnnns 0.05
Cultivated soils:

Residue cover £20% ....cccvvecirennnennnn 0.06

Residue cover >20% ..cccviiinnnnccinnnnas 0.17
Grass:

Short grass prairie ... ...ccchiiiiinianss 0.15

NSE GTasses? ... ....coieevieenarorsceranns 0.24

Bermudagrass.......ccccvevnieniiicinainans 0.41
Range (natural) ....ccvvviiiiainiiiiacinnnnns 0.13
Woods:3

Light underbrush......ccovviveiiiennannnn. 0.40

Dense underbrush ....ocvevevinrennnnnnnn.. 0.80

(‘;!;haes {1 values are a composite of information compiled by Engman
2Includes species such as weeping lovegrass, bluegrass, buffalo
grass, blue grama grass, and native grass mixtures.

3When selecting n. consider cover to a height of about 0.1 ft. This
is the only part of the plant cuver that will obstruct sheet flow.

where

T, = travel time (hr),
n = Manning’s roughness coefficient (table 3-1),
L = flow length (ft),
P2 = 2-year, 24-hour rainfall (in), and
s = slope of hydraulic grade line (land slope,
fuft).

This simplified form of the Manning’s kinematic
solution is based on the following: (1) shallow stead
uniform flow, (2) constant intensity of rainfall exces
(that part of a rain available for runoff), (3) rainfall
duration of 24 hours, and (4) minor effect of
infiltration on travel time. Rainfall depth can be
obtained from appendix B.

Shallow concentrated flow

After a maximum of 300 feet, sheet flow usually
becomes shallow concentrated flow. The average
velocity for this flow can be determined from figur
3-1, in which average velocity is a function of
watercourse slope and type of channel. For slopes
less than 0.005 ft/ft, use equations given in append
F for figure 3-1. Tillage can affect the direction of
shallow concentrated flow. Flow may not always be
directly down the watershed slope if tillage runs
across the slope.

After determining average velocity in figure 3-1., us
equation 3-1 to estimate travel time for the shallow
concentrated flow segment.

Open channels

Open channels are assumed to begin where survey
cross section information has been obtained, where
channels are visible on aerial photographs, or wher
blue lines (indicating streams) appear on United
States Geological Survey (USGS) quadrangle sheet
Manning’s equation or water surface profile
information can be used to estimate average flow
velocity. Average flow velocity is usually determin
for bank-full elevation.

(210-VI-TR-55, Second Ed., June 1986)



APPENDIX B-1

DRAINAGE AREA NO. 1
HEC-1 OUTPUT
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*  FLOOD WYDROGRAPH PACKAGE (HEC-1)  *

. MAY 1991 *
* VERSION 4.0.1E .
- -

* RUN DATE 01/14/93 TIME 07:38:08 *
- -

AR RN AR T I AT TR TN R AN T ENNNTANNARANRNRIRNR

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

LA AARA AR AR ARl Rl dtiddlal 222212221 )

U.S. ARMY CORPS OF ENGINEERS .
HYDROLOGIC ENGINEERING CENTER *

609 SECOND STREET o
DAVIS, CALIFORNIA 95616 ¢
(916) 551-1748 .

* % % & % % *

(2122322243232 2222222322 2222221222222 222 3°0)

XXXXXXX  XXXXX X
X X X XX
X X X
XXXX X XXXXX X
X X X
X X X X
AXXXXXX XXXXX XXX

TH1S PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC! (JAN 73), HEC1GS, HEC10B, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 2B SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM



LINE

O W -

o ~

10
1"
12
13
14
15
16
17
18

19
20
r3
22
23
24

25
26
27
28

29 -

30
N
3R

33
34
35
36
37
38

39
40
41
&2
&3

HEC-1 INPUT PAGE
IDeceennn Teveennn Qevennes k. beviveaSennnnns Biveenns Teveenns 8....... 9......10
10 CITY OF PHOENIX PROJECT NO. P-886515
1D TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
10 KAMINSK] - HUBBARD ENGINEERING, INC. - JOB NO. 0118
10 HEC-1 FILENAME : 118-19.DAT
10 2 YEAR - & HOUR STORM
10 REVISED: AUGUST 27, 1990 BY D.L.B.
*DIAGRAM
17 4 O7FEBSO 1000 300 0BFEBS0 1000
10 5
XK 100
KM Subarea No. 100
BA  .0852
IN 15
PB 1.16
PC .000 .0o8 .016 .025 .033 .041 .050 .058 .066 074
PC .087 .099 .118 .138 .216 377 .834 M1 931 .950
PC .962 972 .983 991 1,000
LS 95.0
uo .100
KK 101R
KM Route Hydrograph 100 thru 101
RO
RC .030 .030 .030 1360 .072
RX 10 15 22 29 3 38 45 S0
RY 6 -] 4 3 3 4 5 )
KK 101
KM Subarea No. 101
BA  .0789
LS 95.0
uo .106
KK 101¢C
KM Combine Hydrographs 100 & 101
HC 2
KX 104R
KM Route Hydrographs 100/101 thru 104
RD
RC .03 .03 .03 2320 .039
RX 10 15 20 25 27 32 37 42
RY 6 5 4 3 3 4 5 6
XK 102
KM Subarea No. 102
BA  ,0259
LS 92.0
uo .100




LINE

29
45
)
47
48
L9

50
51
52
S3
54

55
56
57
58
59
60

61
62
63

65

66
67
68

69
70
7
72

74
75
76

78
79

80
81
82
a3
84

|1+ RN LI AN S beinnnnn 5.....e. Sevennnn Toeieenn 8....... Pevann 10

HEC-1 [NPUT

KK 104R

KM Route Hydrograph 102 thru 104

RO

RC ._.03 .03 .03 1600 .044

RX 10 12 22 32 34 44 S4 56
RY 8 7 5 3 3 5 7 8
KK 103

KM Subarea No. 103

BA  .0318

LS 94.0

uo .100

XX 104R

KM Route Hydrograph 103 thru 104

RD

RC .03 .03 .03 1320 .064

RX 10 12 22 32 34 44 S4 56
RY 8 7 S 3 3 5 7 8
KK 200

KM Subarea No. 200

BA  .1858

LS 95.0

uo .100

KX 201R

KM Route Hydraograph 200 thry 201

RD 640 .03 .030 TRAP 2 4
144 201

KM Subarea No. 201

BA  .0035

LS 86.0

uo .100

KX 201¢C

KM Combine Hydrographs 200 & 201

HC 2

[ 4.4 104R

KM Route Hydrograph 200/201 thru 104

RO 720 .022 .030 TRAP 10 9
KK 104

KM Subarea No. 104

8A .0071

LS 86.0

uo .100



LINE

85

87

89
90
91
92
93

94
95
96
97
98

99
100
101

102
103
104
105
106

107
108
109

110
m
12
113
114
115

116
17
118
119
120

121
122
123

124
125
126
127
128
129

HEC-1 INPUT PAGE
[+ J S I 2iiienn K J boiinans Siienens - PO Tieeenns 8.ceeues Diennnn 10
KK 104C
KM Combine Hydrographs 100-101/102/103/200-201 & 104
HC H)
XK 302r
KM Route Hydrographs 100-104/200-201 thru 302
RD
RC .03 .018 .030 350 .0148
RX 21.2 23.2 25.2 34 56 64.8 66.8 68.8
RY 7.4 6.4 6.4 2 2 6.4 6.4 7.4
XX 300
KM Subarea No. 300
BA  .0224
LS 93.2
up .100
XK 301R .
KM Route Hydrograph 300 thru 301
RD 720 .025 .015 TRAP 0 S0
KX 301 ‘
KM Subarea No. 301
BA  .0021
LS 86.0
uo A3
KK 3I01C
KM Combine Hydrographs 300-301
HC 2
XX 302R
KM Route Hydrographs 300-301 thru 302
RD
RC .03 .018 .03 350 .0148
RX 21.2 23.2 25.2 34 56 64.8 66.8 68.8
RY 7.4 6.4 6.4 2 2 6.4 6.4 7.4
KK 302
KM Subarea No. 302
BA  .0029
LS 86.0
up .103
KX 302¢
XM Combine Hydrographs 100-104/200-201 & 300-302
KC 3
KK SO1R
KM Route Hydrographs 100-104/200-201 & 300-302 thru S01
RD
RC .03 .018 .03 S00 .0148 .
RX 8 10 12 26 S0 62 64 66
RY 7 6 [ 2 2 [} [ 7

4




LINE

130
13
132
133
134

135
136
137

138
139
140
141
142
143

144
145
146
147
148

149
150
151

152
153
154
155
156
157

158
159
160
161
162

163
164
165
166

KK
KM
BA
LS
uo

XK
KM
HC

KX
KM
RO
RC
RX
RY

KX
KM
BA
LS

KK
KM
HC

KK
KM
RD
RC
RX
RY

144
KM
BA
LS

KK

KC
22

HEC-1 INPUT PAGE

..... TPk Y AN TN - DUPPU RPNy (ST . DU SRR £ ¢
501
Subarea No. 501
.0007
) 86.0
.100
501¢C
Combine Hydrographs 100-104/200-201/300-302 & SO1
2
SO02R

Route Hydrographs 100-104/200-201/300-302 & 50% thru 502

.025 .025 .025 310 .0047

87.2 89.2 91.2 100 200 208.8 210.8 212.8
7.4 6.4 b6.4 2 2 6.4 6.4 7.4
502

Subarea No. 502
.0027
63.0
.100
502C
Combine Hydrographs 100-104/200-201/300-302 & 501-502
2
S03R

Route Hydrographs 100-104/200-201/300-302 & S01-502 thru 503

.025 .025 .025 260 .010

40 42 44 S0 330 336 338 340
6 5 S 2 2 5 5 [
503
Subarea No. 503
.0039
63.0
.100
S03c
Combine Hydrographs 100-104/200-201/300-302 & 501-503
2



INPUT
LINE

NO.

19

25

30

33

39

(4

50

55

61

66

69

74

77

80

85

88

94

89

102

SCHEMATIC DJAGRAM OF STREAM NETWORK

(V) ROUTING (--->) DIVERSION OR PUMP FLOW
(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
100
v
v -
101R
101
101C.cececacnnns
v
v
104R
102
v
v
104R
103
v
v
104R
. . 200
. v
. v
201R
201
{0} |
v
v
104R
. . . 104
L o
v
v
302R
300
v
v
301R
30




107

110

116

=1

124

130

135

138

144

149

152

158

163

302

..................

501

502

503

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
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*  FLOOD HYDROGRAPH PACKAGE (HMEC-1) *
. MAY 1991 *
. VERSION 4.0.1E *
* RUN DATE 01/14/93 TIME 07:38:08 ~
” »

2224222222222 sddRd22 221122222 2222242242

CITY OF PHOENIX PROJECT NO. P-886515
TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
KAMINSKI - HUBBARD ENGINEERING, INC. - JOB NO. 0118
HEC-1 FILENAME : 118-19.DAT
2 YEAR - & HOUR STORM

REVISED: AUGUST 27, 1990 BY D.L.8.
8 10 OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
17 HYDROGRAPH TIME DATA
NMIN 4 MINUTES IN COMPUTATION INTERVAL
IDATE 7FEBS0 STARTING DATE
ITIME 1000 STARTING TIME
NQ 361 NUMBER OF HYDROGRAPH ORDINATES
NDDATE BFEBY0 ENDING DATE
NDTIME 1000 ENDING TIME
1CENT 19 CENTURY MARK
COMPUTATION INTERVAL 0.07 HOURS
TOTAL TIME BASE  24.00 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES

PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

LA S22 A A2 L2l s sl el sl adddstdailiilsty

L 4

U.S. ARMY CORPS OF ENGINEERS .
HYDROLOGIC ENGINEERING CENTER *
609 SECOND STREEY .
DAVIS, CALIFORNIA 95616 -
(916) 551-1748 -

* & &+ % % % =»

NERRE R RN RN TP TR RN TN NN NNNNT IR RN NS




CPERATION

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYORQGRAPH

S COMBINED

ROUTED TO

HYOROGRAPH

ROUTED TO

HYOROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYORQGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATICON
D
101R
101
101c
104R
102
106R
103
104R
200
201
201
201¢
104R
104
104c
3028
300
301R
301
301¢
3028
302
302¢
SO1R
501
501c
502R

502

RUNQFF SUMMARY
FLCW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD
FLOW PEAK 6~-HOUR 24 - HOUR 72-HOUR
83,  4.00 6. 2. 2.
81.  4.07 6. 2. 2.
7. 6.00 6. 1. 1.
152. .07 12. 3. 3.
153, 4.07 13. 3. 3.
20, 6.00 1. 0. 0.
19.  4.07 1 0. 0
29.  4.00 2. 1. 1.
8. .07 2. 1. 1.
182, 4.00 1. ‘. ‘.
175, 4.00 . ‘. ‘.
2. .07 0. 0. 0.
176.  4.00 1. ‘. .
176, 4.07 1. ‘. 4.
3. 4.07 0. 0. 0.
377, 4.07 3. 8. 8.
7. 6.07 3. 8. 8.
9. 6.00 1. 0. 0.
9. 4.07 1. 0. 0.
1. 4.07 0. 0. 0.
19, 4.07 1. 0. 0.
9. 4.07 1. 0. 0.
1. 4.07 0. 0. 0
393, 4.07 32. 8. 8.
386.  4.07 32. 8. 8.
0. .07 0. 0. 0.
386.  4.07 32. 8. 8.
372, 4.07 32. 8. 8.
0. 0.07 0 0 0

BASIN
AREA

0.09

0.16

0.16

0.03

0.03

0.03

0.03

0.19

0.01

0.42

0.42

0.02

0.02

0.60

0.02

0.02

0.00

0.45

0.45

0.00

0.45

MAXIMUM
STAGE

TIME OF
MAX STAGE



2 COMBINED AT

ROUTED 10O

HYDROGRAPH AT

2 COMBINED AT

502¢C

SO3R

503

503¢C

372.

363.

363.

4.07
4.13
0.07

4.13

3e.

32.

2.

0.45

0.00

0.45




CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

[STAQ

101R

SUMMARY

104R

SUMMARY

104R

SUMMARY

104R

SUMMARY

201R

SUMMARY

104R

SUMMARY

302R

SUMMARY

301R

SUMMARY

302R

SUMMARY

SO1R

ELEMENT

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT) -

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

0T

- (MIN)

2.37

INFLOW=0.3199€+01 EXCESS=0.0000E+00 OUTFLOW=0.3200€+01 BASIN

3.39

INFLOW=0.6173E+01 EXCESS=0.0000E+00 OUTFLOW=0.6178E+01 BASIN

2.20

INFLOW=0.7249E+00 EXCESS=0.0000E+00 OUTFLOW=0.7251E+00 BASIN

3.14

INFLOW=0.1081E+01 EXCESS=0.0000E+00 OUTFLOW=0.1081E+01 BASIN

1.06

INFLOW=0.6973E+01 EXCESS=0.0000€E+00 OUTFLOW=0.6974E+01 BASIN

1.68

INFLOW=0.7039€+01 EXCESS=0.0000E+00 OUTFLOW=0.7039E+01 BASIN

0.47

INFLOW=0.1515E+02 EXCESS=0.00C0E+00 OUTFLOW=0.1515E+02 BASIN

2.44

INFLOW=0.7050E+00 EXCESS=0.0000€+00 QUTFLOW=0.7051E+00 BASIN

2.22

INFLOW=0.7362E+00 EXCESS=0.0000€+00 OUTFLOW=0.7361E+00 BASIN

0.71

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW 1S DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATICN [NTERVAL

PEAK TIME TO VOLUME o7 PEAK TIME TO
PEAK PEAK

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

81.48 261.85 0.70 4.00 80.58 244.00

153.29

19.63

27.56

179.63

175.81

375.03

18.55

18.92

390.90

243.87

246.40

242.00

240.83

2462.07

244.32

244.25

265.96

244.65

0.7

0.52

0.64

0.70

0.70

0.68

0.59

0.56

0.67

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

153.14

19.23

27.53

176.72

174.17

372.83

18.54

18.79

385.70

VOLUME

(IN)

STORAGE=0.1681E-03 PERCENT

244.00

0.7

STORAGE=0,4053E-03 PERCENT

244.00

0.53

STORAGE=0.1624E-03 PERCENT

244.00

0.64

STORAGE=0.1372E-03 PERCENT

240.00

0.70

STORAGE=0.2236€-03 PERCENT

244.00

0.70

STORAGE=0.5034E-03 PERCENT

264.00

0.68

STORAGE=0.2016E-04 PERCENT

244.00

0.59

STORAGE=0.3034E-03 PERCENT

264.00

0.56

STORAGE=0.2852E-06 PERCENT

264.00

0.67

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

-0.



CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1595E+02 EXCESS=0.0000E+00 OUTFLOW=0.1594E+02 BASIN STORAGE=0.3541E-04 PERCENT ERROR=

S02R MANE 1.26 381.44 245.13 0.67 4.00 371.76 244.00 0.67

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1400E+02 EXCESS=0.0000E+00 OUTFLOW=0.1600E+02 BASIN STORAGE=0.5665E-04 PERCENT ERROR=

S03R MANE 1.83 369.75 245.39 0.67 4.00 363.49 248.00 0.67

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1601E+02 EXCESS=0.0000E+00 OUTFLOW=0.1601E+02 BASIN STORAGE=0.3425E-04 PERCENT ERROR=

®*%* NORMAL END OF HEC-1 w=+

0.0

0.0

0.0
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b FLOOD NYDROGRAPH PACKAGE (HEC-1) . - U.S. ARMY CORPS OF ENGINEERS
. MAY 1991 . *  HYDROLOGIC ENGINEERING CENTER
. VERSION 4.0.1E . . 609 SECOND STREET

. * * DAVIS, CALIFORNIA 95616

* RUN DATE 01/14/93 TIME 07:34:46 * o (916) 551-1748

* » -

E2A AR 2R 2SR RS2 20 2 2 2 d Xt d ] ) EAAAA L 224 A2l R i T2l R rare

X X XXXXXXX  XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS 1S THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM



LINE

O W

o ~

10
n
12
13
14
15
16
17
18

19
20
21
22
23
24

25
26
27
28
29

30
K
32

33
34
35
36
37
38

39
40
41
42
43

HEC-1 INPUT
5o JRP | I . JR [ Seenrene Sevrnnns Tevees Y. PO 9......10
1D CITY OF PHOENIX PROJECT NO. P-886515
10 TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
10 KAMINSKI - HUBBARD ENGINEERING, INC. - JOB NO. 0118
10 HEC-1 FILENAME : 118-18.DAT
1D 10 YEAR - 6 HOUR STORM
10 REVISED: AUGUST 27, 1990 BY D.L.B.
*DIAGRAM
7 4 O7FEB9O 1000 300 O8FEBSO 1000
10 S
KX 100
KM Subarea No. 100
BA  .0852
IN 15
] 2.07
PC .000 .008 .016 .025 .033 .041 .050 .058 .066 .074
PC .087 .099 .118 .138 216 377 .834 911 .931 .950
PC .962 972 .983 .991  1.000
LS 95.0
uo .100
KK 101R
KM Route Hydrograph 100 thru 101
RD
RC .030 .030 .030 1360 .072
RX 10 15 22 29 N 38 45 50
RY 6 S 4 3 3 4 5 6
KX 101
KM Subarea No. 101
BA  .0789
LS 95.0
up .106
KK 101C
KM Combine Hydrographs 100 & 101
HC 2
KK 104R
KM Route Hydrographs 100/101 thru 104
RD .
RC .03 .03 .03 2320 .039
RX 10 15 20 25 27 32 37 42
RY 6 5 3 3 3 4 ) é
KK 102
KM Subarea No. 102
BA  .0305
LS 92.0
uo .100




LINE

44
45
L6
&7
48
49

50
51
52
53
54

55
56
57
58
59
60

61
62
63
64
65

66
67

69
70
7
72

76

76

78
79

80
81
82
a3
84

HEC-1 INPUT

|4 IR | P IR 3., bviinnnn Seeeenan [- PR Tevernas 8....... Qe 10
KX 104R

KM Route Hydrograph 102 thru 104

RD

RC .03 .03 .03 1600 044

RX - 10 12 22 32 34 A 54 56
RY 8 7 5 3 3 5 7 8
144 103

KM Subarea No. 103

BA  .0333

LS 94.0

uo .100

[ 44 104R

KM Route Hydrograph 103 thru 104

RD

RC .03 .03 .03 1320 064

RX 10 12 22 32 34 44 54 56
RY 8 7 S 3 3 bl 7 8
KK 200

KM Subarea No. 200

BA  .1858

LS 95.0

up .100

KK 201R

KM Route Hydrograph 200 thru 201

RD 640 .03 .030 TRAP 2 4

KX 201

KM Subarea No. 201

BA L0117

LS 86.0

uo .100

KX 201¢C

KM Combine Hydrographs 200 & 201

KC 2

KK 104R

KM Royte Hydrograph 200/201 thru 104

RD 720 .022 .030 TRAP 10 9

KK 104

KM Subarea No. 104

BA  .0235

LS 86.0

uo .100

PAGE 2



HEC-1 INPUT PAGE 3

LINE 1§+ TR Toeeenns 2eveennn K R boviennn 5.0c... - YRR ST 8....... 9......10

85 KX 104C
86 KN Combine Hydrographs 100-101/102/103/200-201 & 104
87 HC S
88 KK 302R
89 KM - Route Hydrographs 100-104/200-201 thru 302
%0 RD
91 RC .03 .018 .030 350 .0148
92 RX 21.2 23.2 25.2 3 S6 64.8 66.8 68.8
93 RY 7.4 6.4 6.4 2 2 6.6 6.4 7.4
94 KK 300
95 KM Subarea No. 300
96 BA  .0245
97 LS 93.2
98 uo .100
99 KK 301R
100 KM Route Hydrograph 300 thru 301
101 RO 720 .025 .015 TRAP 0 50
102 KK 301
103 KM Subarea No. 301
104 BA .0070
105 LS 86.0
106 up A3
107 KK 301C
109 HC 2
110 XK 302R
m KM Route Hydrographs 300-301 thru 302
112 RD
113 RC .03 .018 .03 350 .0148
114 RX 21.2 23.2 25.2 34 56 64.8 66.8 68.8
115 RY 7.4 6.4 6.4 2 2 6.4 6.4 7.4

116 KK 302

117 KM Subarea No. 302
118 BA .0097

119 LS 86.0

120 udb .103

121 XK 302¢
122 KM Combine Hydrographs 100-104/200-201 & 300-302
123 HC 3

124 KK S01R
125 KM Route Hydrographs 100-104/200-201 & 300-302 thru 501

126 RO

127 RC .03 .018 .03 500 .0148

128 RX 8 10 12 26 50 62 64 66 -
129 RY 7 6 6 2 2 6

o
~

108 KM Combine Hydrographs 300-301 l




130
131
132
133
134

135
136
137

138
139
140
141
142
143

144
145
146
147
148

149
150
151

152
153
154
155
156
157

158
159
160
161
162

163
164
165
166

HEC-1 INPUT PAGE

| 4o IR | I 2evienns k F [ - (- T Teennann 8....... Qe 10
KK 501

XM Subarea No. 501

BA  .0023

s 86.0

wo .100

KX SQic

KM Combine Hydrographs 100-104/200-201/300-302 & SOt

HC 2

XK 502R

KM Route Hydrographs 100-104/200-201/300-302 & 501 thru 502
RD

RC .025 .025 .025 310 .0047

RX 87.2 89.2 91.2 100 200 208.8 210.8 212.8
RY 7.6 6.4 6.4 2 2 6.4 6.4 7.4
KK 502

KM Subarea No. 502

BA  .0027

LS 63.0

uo .100

144 502C

KM Combine Hydrographs 100-104/200-201/300-302 & 501-502
He 2

XK S03R

KM Route Hydrographs 100-104/200-201/300-302 & 501-502 thru 503
RD

RC .025 .025 .025 260 .010

RX 40 42 44 50 330 336 338 340
RY 6 S 5 2 2 S 5 6
XK 503

KM Subarea No. 503

BA  .0039

LS 63.0

uo .100

44 503C

XM Combine Wydrographs 100-104/200-201/300-302 & 501-503
HC 2

2



INPUT
LINE

NO.

25

30

33

39

44

50

55

61

66

69

74

77

80

85

88

94

99

102

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING (--->) DIVERSION OR PUMP FLOW
(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
100
v
v .
101R
101
101Ceerannnnns
v
v
104R
102
v
v
104R
103
v
v
104R
200
. v
v
201R
201
201C...0evvvnnns
v
v
104R
. 104
104 e e enneeeerannreranannneeeesnnnaeeeseennnnnes
v
v
3028
300
v
v
301R
301




107 . 301C..eeviennn.

v
. v
110 . J02R
116 . . 302
121 1 . o T
v
v
124 SO1R
130 . 501
135 U700 o
v
v
138 502R
164 . 502
149 502C..ccveiennenn
v
v
152 503R
158 . 503
163 503C....000enenn

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
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- -

*  FLOOD HYDROGRAPH PACKAGE (HEC-1)
- MAY 1991 *
. VERSION 4.0.1E b
L ] »
* RUN DATE 01/14/93 TIME 07:34:46 *
L] »*

(T2 223222222222 22222222 122222 2222222t dds

CITY OF PHOENIX PROJECT NO. P-886515
TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
KAMINSK] - HUBBARD ENGINEERING, INC. - JOB NO. 0118
HEC-1 FILENAME : 118-18.DAT
10 YEAR - 6 HOUR STORM
REVISED: AUGUST 27, 1990 BY D.L.B.

8 10 OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
17 HYDROGRAPH TIME DATA
NMIN 4 MINUTES IN COMPUTATION INTERVAL
IDATE 7FEBF0 STARTING DATE
ITIME 1000 STARTING TIME
NG 361 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 8FEBY0 ENDING DATE
NDTIME 1000 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL 0.07 HOURS
TOTAL TIME BASE  24.00 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES

PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

L2232 222222222 2221222221221 22222 222227

L] L]
* U.S. ARMY CORPS OF ENGINEERS .
- HYDROLOGIC ENGINEERING CENTER .
* 609 SECOND STREET o
* DAVIS, CALIFORNIA 95616 .
* (916) 551-1748 *
» -

LR a4 442 222 dd i adtali il iidlTissizslt]




OPERATION

HYDROGRAPH

ROUTED TO

HYOROGRAPH

2 COMBINED

ROUTED TO

HYOROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

5 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION
100
10ﬂ;
101
101¢C
104R
102
104R
103
104R
200
201R
201
201¢C
104R
104
104C
302R
300
301R
301
301c
302r
302
302¢
S01R
501
501c
SQ2R

502

PEAK
FLOW

173.

165.

157.

322.

317.

55.

S4.

65.

62.

376.

367.

15.

382.

365.

3.

828.

825.

46.

44,

53.

52.

13.

889.

gas.

FLOW [N CUBIC FEET PER SECOND

TIME [N HOURS, AREA [N SQUARE MILES

TIME OF

PEAK

4.00

4.00

4.00

4.00

4.07

4.00

6.07

4.00

4.07

4.00

4.00

4.00

4.00

4.07

4.00

4.07

4.07

4.00

4.07

4.07

4.07

4.07

4.00

4.07

4.00

6.07

4.07

4.07

RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIQD

6-HOUR

1%.

14.

13.

27.

27.

3.

3.

3a.

32.

7.

.

26-HOUR

18.

18.

19.

19.

72-HOUR

19.

19.

19.

19.

BASIN
AREA

0.09

0.09

0.08

0.03

0.03

0.03

0.03

0.19

0.19

0.01

0.20

0.20

0.02

0.45

0.45

0.02

0.02

0.01

0.03

0.03

0.01

0.49

0.00

0.49

0.00

MAXTMUM
STAGE

TIME OF
MAX STAGE



2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

502¢C

503R

503

503¢C

873.

8s7.

8s58.

6.07

4.07

4.07

4.07

19.

19.

19.

19.

19.

19.




ISTAQ

101R

CONTINUITY SUMMARY

104R

CONTINUITY SUMMARY

104R

CONTINUITY SUMMARY

104R

CONTINUITY SUMMARY

201R

CONTINUITY SUMMARY

104R

CONTINUITY SUMMARY

302r

CONTINUITY SUMMARY

301R

CONTINUITY SUMMARY

302R

CONTINUITY SUMMARY

501R

ELEMENT

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING

(FLOW S DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATED TO
COMPUTATION INTERVAL

ot PEAK  TIME TO VOLUME ot PEAK
PEAK

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

1.83 170.13 261.69 1.55 4.00 164.95

INFLOW=0,7047E+01 EXCESS=0.0000E+00 QUTFLOW=0,7047E+01 BASIN

2.84 316.97 244.08 1.55 4.00 316.65

INFLOW=0,1358E+02 EXCESS=0.0000E+00 OUTFLOW=0.1358E+02 BASIN

3.58 54.19 263.69 1.3 4.00 53.78

INFLOW=0.2124E+01 EXCESS=0.0000E+00 OUTFLOW=0.2125E+01 BASIN

2.47 63.22 2461.59 1.46 4.00 62.42

INFLOW=0.2598E+01 EXCESS=0.0000E+00 OUTFLOW=0.2599E+01 BASIN

0.87 373.65 260.77 1.55 4.00 366,89

INFLOW=0.1536E+02 EXCESS=0.0000E+00 OUTFLOW=0.1536E+02 BASIN

1.37 378.64 242.21 1.51 4.00 365.47

INFLOW=0.1593E+02 EXCESS=0.0000E+00 OUTFLOW=0.1593E+02 BASIN

0.35 8264.87 2463.96 1.48 4.00 824.86

INFLOW=0.3539€+02 EXCESS=0.0000E+00 OUTFLOW=0.3539E+02 BASIN

1.95 65.47 262.38 1.39 4.00 46.18

INFLOW=0, 1823E+01 EXCESS=0.0000E+0C OUTFLOW=0.1823E+01 BASIN

1.40 52.35 262.76 1.29 4.00 52.24

INFLOW=0.2160E+01 EXCESS=0.0000E+00 OUTFLOW=0,2160E+01 BASIN

0.52 884.42 264,16 1.46 4.00 882.95

TIME T0O VOLUME
PEAK
(MIN) (IN)
240.00 1.55

STORAGE=0.1365E-03 PERCENT

264.00 1

.55

STORAGE=0,4210E~03 PERCENT

244.00

1.5

STORAGE=0.2115E-03 PERCENT

2464.00

1.46

STORAGE=0.1255€-03 PERCENT

240.00

1.55

STORAGE=0.2601E-03 PERCENT

244.00

1.51

STORAGE=0.4557E-03 PERCENT

264.00

1.48

STORAGE=0.1999E-04 PERCENT

1.39

244.00

STORAGE=0.2972E-03 PERCENT

244.00

1.29

STORAGE=0,1996E-04 PERCENT

264.00 1.46

ERROR=

ERROR=

ERROR=

ERRCR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

a.0

8.0

-0.1

e.3

0.0

0.0

0.0

0.0

0.9



CONTINUITY SUMMARY (AC-FT) - INFLOW=0.3B05E+02 EXCESS=0.0000E+00 OUTFLOW=0.3805E+02 BASIN STORAGE=0.3120E-04 PERCENT ERROR=

502R MANE 0.84 875.83 264.28 1.46 4.00 872.83 264,00 1.46

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.3821E+02 EXCESS=0.0000E+00 OUTFLOW=0.3821E+02 BASIN STORAGE=0.4209E-04 PERCENT ERROR=

503R MANE 0.9 862.66 245.17 1.45 4.00 857.48 244.00 1.45

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.3827E+02 EXCESS=0.0000E+00 OUTFLOW=0.3827€+02 BASIN STORAGE=0.3733E-04 PERCENT ERROR=

*** NORMAL END OF HEC-1 ***

0.0

0.0

0.0
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. -
v FLOOD HYOROGRAPH PACKAGE (HEC-1) *
. MAY 1591 -
. VERSION 4.0.1E .
- -
* RUN DATE 01/14/93 TIME 07:31:58 =

22222222 A2 X222 R A il i)

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

LA AL AR S LA 2SR 2222222222220 2 1)

- -
. U.S. ARMY CORPS OF ENGINEERS .
. HYORCLOGIC ENGINEERING CENTER v
. 609 SECOND STREET *
- DAVIS, CALIFORNIA 95616 .
* (916) 551-1748 .
L3 -

La A2 2248 A 2T T TR

XXXXXXX  XXXXX X
X X X XX
X X X
XXXX X XXXXX X
X X X
X X X X
XXXXXXX — XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1D8, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM



LINE

[o SV IRV S VO R I

~

10
1"
12
13
14
15
16
17
18

19
20
21
22
a3
24

25
26
27
28
29

30
31
32

33
34
35
36
37
38

39
<0
41
62
43

HEC-1 INPUT
IDevernns ) I Qevacens K J b - Bivernnn Y P . F Peernnn 10
10 CITY OF PHOENIX PROJECT NO. P-884515
10 - MOCKINGBIRD LANE TO SHEA BLVD.
1D KAMINSK] - HUBBARD ENGINEERING, INC. - JOB NO. 0118
10 HEC-1 FILENAME : 118-17.DAT
10 25 YEAR - & HOUR STORM
1D AUGUST 27, 1990 BY D.L.B.
*DIAGRAM
17 4 O7FEBSO 300 OBFEB90 1000
10 ]
KK 100
KM Subarea No. 100
BA  .0852
IN 15
P8 2.57
PC .000 .025 .033 .041 .050 .058
PC .087 .138 .216 377 .834 911
PC .962 991 1.000
LS
up .100
KK 101R
KM Route Hydrograph 100 thry 101
RD
RC .030 1360 .072
RX 10 29 3 38 45 50
RY [ 3 3 4 5 6
KK 101
KM Subarea No. 101
BA .0789
LS
uo .106
KK 101C
KM Combine Hydrographs 100 & 101
HC 2
144 104R
KM Route Hydrographs 100/101 thru 104
RD
RC .03 2320 .039
RX 10 25 27 32 37 42
RY -] 3 3 4 S )
4.4 102
KM 102
8A  .0358
LS
uo .100




LINE

(23
45
46
&7
48
49

S0
51
52
53
54

S5
56
57
58
59
60

61
62
63

65

&7
68

69
70
71
72

74

76

78
79

80
81
82
a3
84

Weveennn | I 2evannns L bivenans S eeenns Bivervene F A |- P Devenen 10
KK 104R

KM Route Hydrograph 102 thru 104

RO

RC . .03 .03 .03 1600 L064

RX 10 12 22 32 34 A S4 56
RY 8 7 S 3 3 5 7 8
KK 103

KM Subarea No. 103

BA  .0350

Ls 94.0

up .100

KX 104R

(4] Route Hydrograph 103 thru 104

RD

RC .03 .03 .03 1320 Ri.YA

RX 10 12 22 32 34 [AA S4 56
RY 8 7 S 3 3 S 7 8
KX 200

XM Subarea No. 200

BA  .1858

LS 95.0

uo .100

KK 201R

KM Route Hydrograph 200 thru 201

RO 640 .03 .030 TRAP 2 4

KK 201

KM Subarea No. 201

BA 021

LS 86.0

up .100

KX 201¢C

KM Combine Hydrographs 200 & 201

HC 2 .

KK 104R

KM Route Hydrograph 200/201 thru 104

RD 720 .022 .030 TRAP 10 9

KK 104

KM Subarea No. 104

BA .0423

LS 86.0

uo .100

HEC-1 INPUT

PAGE 2



LINE

85
86
87

88
89
90
91
92
93

94
95
96
97
98

99
100
101

102
103
104
105
106

107
108
109

110
11
112
113
114
115

116
17
118
119
120

121
122
123

124
125
126
127
128
129

HEC-1 INPUT PAGE
Decenen- ) [P - kP [ | T [- TN Tevevean Biverens [ 10
XK 104C
KM Combine Hydrographs 100-101/102/103/200-201 & 104
HC S
KX 302R
KM Route Hydrographs 100-104/200-201 thru 302
RD
RC .03 .018 .030 350 .0148
RX 21.2 23.2 25.2 34 56 64.8 66.8 68.8
RY 7.4 6.4 6.4 2 2 6.4 6.4 7.4
KK 300
KM Subarea No. 300
BA  .0268
LS 93.2
u .100
KX 301R
KM Route Hydrograph 300 thru 301
RD 720 .025 .015 TRAP 0 S0
KK 301
KM Subarea No. 301
BA .01
LS 86.0
up 13
XK 301C
KM Combine Hydrographs 300-301
HC 2
XK 302R
KM Route Hydrographs 300-301 thru 302
RD
RC .03 .018 .03 350 .0148
RX 21.2 23.2 25.2 34 56 64.8 66.8 68.8
RY 7.4 6.4 6.4 2 2 6.4 6.4 7.6
KK 302
KM Subarea No. 302
BA  .0155
LS 86.0
up .103
KK 302¢C
KM Combine Hydrographs 100-104/200-201 & 300-302
HC 3 ‘
KX SO1R
KM Route Hydrographs 100-104/200-201 & 300-302 thru 501
RD
RC .03 .018 .03 S00  .0148
RX 8 10 12 24 50 62 64 66 -
RY 7 6 6 2 2 6 6 7




LINE

130
131
132
133
134

135
136
137

138
139
140
141
142
143

144
145
146
147
148

149
150
151

152
153
154
155
156
157

158
159
160
161
162

163
164
165
166

HEC-1 INPUT PAGE

Deeeunns Toveenen 2ieeninn k P bivinnnn Seianae Buevevans Teennns - J 2N 10
(44 501

KM subarea No. 501

BA .0041

LS 86.0

uw =100

XK 501¢C

KM Combine Hydrographs 100-104/200-201/300-302 & 501

HC 2

KX S02R

KM Route Hydrographs 100-104/200-201/300-302 & 501 thru 502
RD

RC .025 .025 .025 310 .0047

RX 87.2 89.2 91.2 100 200 208.8 210.8 212.8
RY 7.4 6.4 6.4 2 2 6.4 6.4 7.4
KK 502

KM Subarea No. 502

BA  .0027

LS 63.0

uo .100

KK 502C

KM Combine Hydrographs 100-104/200-201/300-302 & 501-502
HC 2

KK S03R

XM Route Hydrographs 100-104/200-201/300-302 & 501-502 thru 503
RO

RC .025 .025 .025 260 .010

RX 40 42 44 50 330 336 338 340
RY é S S 2 2 5 S 6
KK 503

KM Subarea No. 503

BA  .0039

LS 63.0

uo .100

KX S03C

KM Combine Nydrographs 100-104/200-201/300-302 & 501-503
HC 2

22



INPUT
LINE

NO.

25

30

33

39

44

50

55

61

66

69

74

77

80

85

88

G4

99

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

(.) CONNECTOR

100
v
v
101R
101
101C.ccevennee.
v
v
104R
102
v
v
104R
v
v
302R
300
v
v
301R

103
v
v
104R

200

v

v

201R

201¢C

v

v

104R
301

(--->) DIVERSION OR PUMP FLOW

(<---) RETURN OF DIVERTED OR PUMPED FLOW

201

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

104

v




107 . 301C.cieeennnnn,

v
. v
110 ) 302
116 . . 302
121 K 10 o
v
v
126 SO1R
130 . 501
135 S01C.cccccancans
v
v
138 S02R
144 . 502
149 10 ] o,
A
v
152 SO3R
158 . 503
163 S03C..ceienannns

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
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*

o FLOOD HYDROGRAPH PACKAGE (HEC-1) *
- MAY 1991 *
. VERSION 4.0.1E -
- -
* RUN DATE 01/14/93 TIME 07:31:58 *
- -

I222 222222222 X2 22 2222232t 22 lddddl]

TATUM BLVD.

CITY OF PHOENIX PROJECT NO. P-886515
- MOCKINGBIRD LANE TO SHEA BLVD.

KAMINSK] - HUBBARD ENGINEERING, INC. - JOB NO. 0118

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5

IPLOT 0

QSCAL 0.

17 HYDROGRAPH TIME DATA

NMIN 4

IDATE 7FEBY0

ITIME 1000

NQ 361

NODATE 8FEBSO

NOTIME 1000

ICENT 19

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

FEET

HEC-1 FILENAME : 118-17.DAT
25 YEAR - 6 HOUR STORM
REVISED: AUGUST 27, 1990 BY D.L.B.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

0.07 HOURS
24.00 HOURS

SQUARE MILES
INCHES

CUBIC FEET PER SECOND
ACRE-
ACRES
DEGREES FAHRENWEIT

FEET

RAET TR AN TNN TN NN ANNANN NI ENNINRCEIREOCNEY

- L]
hd U.S. ARMY CORPS OF ENGINEERS .
* HYDROLOGIC ENGINEERING CENTER *
- 609 SECOND STREET .
* DAVIS, CALIFORNIA 95616 *
- (916) 551-1748 .
. *

AR ERE RN R TR RN RN RPN NN T OO I SIS IOO D




CPERATION

HYOROGRAPH

ROUTED 1O

HYDROGRAPH

2 COMBINED

ROUTED TO

HYOROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TOQ

HYOROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

5 COMBINED

ROUTED TO

HYDROGRAPH

RQUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION
100
1018
101
101c
1048
102
104R
103
1048
200
2018
201
201¢
104R
104
104¢
302R
300
3018
301
301¢
3028
302
302¢
SO1R
501
501¢
so2r

502

PEAK
FLOW

221.

212,

202.

413.

403.

8s.

a2.

8s8.

8s.

482.

a7,

39.

S11.

489.

79.

1130.

1128.

63.

19.

aa.

81.

29.

1236.

1230.

1238.

1225.

FLOW IN CUBIC FEET PER SECOND

TIME [N HOURS, AREA [N SQUARE MILES

TIME OF

PEAK

4.00

4.00

4.00

4.00

4.07

4.00

4.00

4.07

4.07

4.00

4.00

4.07

6.07

4.07

4.00

&.07

6.07

.00

4.07

6.07

RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOO

6- HOUR

36.

36.

el.

41,

44,

4.

99.

100.

109.

109.

109.

109.

24-HOUR

10.

10.

1.

1.

25.

25,

27.

7.

72-HOUR

10.

10.

1.

1.

2s.

5.

27.

27.

27.

27.

BASIN
AREA

0.09

0.09

0.1

0.04

0.04

6.19

0.02

0.21

0.21

0.04

0.48

0.48

0.03

0.03

0.01

0.04

0.04

MAX [ MUM
STAGE

TIME OF
MAX STAGE



2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

s02C

503R

503

503C

1227.

1214,

1215.

6.07

4.07

4.07

110.

110.

110.

27.

27.

27.

27.

27.

27.




CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

[STAQ

101R

SUMMARY

104R

SUMMARY

104R

SUMMARY

104R

SUMMARY

201R

SUMMARY

104R

SUMMARY

302R

SUMMARY

301R

SUMMARY

302r

SUMMARY

501R

ELEMENT

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

SUMMARY OF XINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED T0
COMPUTATION INTERVAL

o1 PEAK TIME TQ VOLUME or PEAK TIME TO VOLUME
PEAK PEAK

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

1.58 218.78 241.85 2.03 4.00 211,52 240.00 2.03

INFLOW=0.9228E+01 EXCESS=0.0000E+00 OUTFLOW=0.9229E+01 BASIN

2.69 407.67 242.33 2.03 4.00 403.30

INFLOW=0.1776E+02 EXCESS=0.0000E+00 OQUTFLOW=0.1777E+02 BASIN

3.7 82.48 264.23 1.76 4.00 82.23

INFLOW=0.3358E+01 EXCESS=0.0000E+00 QUTFLOW=0,3359E+01 BASIN

2.26 86.30 241,67 1.94 4.00 84.75

INFLOW=0.361SE+01 EXCESS=0.0000E+00 OUTFLOW=0.3616E+01 BASIN

0.81 478.50 240.63 2.03 4.00 471.45

INFLOW=0.2013E+02 EXCESS=0.0000E+00 OUTFLOW=0.2013E+02 BASIN

1.27 505.33 242.00 1.96 4.00 489.01

INFLOW=0.2160E+02 EXCESS=0.0000E+00 QUTFLOW=0.2160E+02 BASIN

STORAGE=0.1555E-03 PERCENT
264.00 2.03
STORAGE=0.3267E-03 PERCENT
244.00 1.76
STORAGE=0.1518E-03 PERCENT
264.00 1.96
STORAGE=0.1173E-03 PERCENT
240.00 2.03
STORAGE=0.2102E-03 PERCENT
240.00 1.96

STORAGE=0.3883€-03 PERCENT

1.91

0.3%

INFLOW=0.4931E+02 EXCESS=0.0000E+00 OUTFLOW=0.4931E+02 BASIN

1.79

127.71

66.55

2646.04

261.40

1.9

1.86

4.00

4.00

1127.50

62.63

244.00

STORAGE=0.1963E-04 PERCENT

260.00

1.86

INFLOW=0,2663E+01 EXCESS=0.0000E+00 OUTFLOW=0,2663E+Q1 BASIN

1.10 81.43 261.95 1.70 4.00 81.36

INFLOW=0,3430E+01 EXCESS=0.0000E+00 OUTFLOW=0.3430E+01 BASIN

0.47 1231.1¢4 26421 1.88 6.00 1230.46

STORAGE=0.3109€-03 PERCENT

1.70

264.00

STORAGE=0.2100E-04 PERCENT

2464.00 1.88

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



CONTINUITY SUMMARY (AC-FT) - INFLOW=0.5388£+02 EXCESS$=0.0000E+00 OUTFLOW=0.5388E+02 BASIN STORAGE=0.2879E-04 PERCENT ERROR=

S02R MANE 0.73 1227.04 244.27 1.88 4.00 1225.45 244.00 1.88
CONTINUITY SUMMARY (AC-FT) - INFLOW=0.5422E+02 EXCESS=0.0000E+00 OUTFLOW=0.5422E+02 BASIN STORAGE=0.5187E-04 PERCENT ERROR=

SO3R MANE 0.77 1217.90 264.72 1.87 4.00 1213.68 244.00 1.87

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.5432E+02 EXCESS=0.0000E+00 OUTFLOW=0.5432E+02 BASIN STORAGE=0.2949E-04 PERCENT ERROR=

*** NORMAL END OF HEC-1 =+

0.0

0.0

0.0
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- - ) - -
o FLOCOD HYDROGRAPH PACKAGE (HEC-1) - * U.S. ARMY CORPS QF ENGINEERS .
- MAY 1991 * * HYDROLOGIC ENGINEERING CENTER .
o VERSION 4.0.1E b . 609 SECOND STREET .
. * - DAVIS, CALIFORNIA 95616 .
* RUN DATE 01/13/93 TIME 16:40:53 * o (916) 551-1748 .
. - * .
LA AR AR SRS R AR I 22 AL a2t d s L2 A2 2222 2 22 L A T P P e

X X XXXXXXX XXXXX X

X X X X X XX

X X X X X

XXXXXXX  XXXX X XXXXX X

X X X X X

X X X X X X

X XOXXXXXXX XXXXX XXX

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE,
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE OIFFERENCE ALGORITHM



LINE

[o VI A N

~

10
"
12
13
14
15
16
17
18

19
20
21
22
23
24

25
26
27
28
29

30
n
32

33
34
35
36
37
38

39
40
&1
42
43

HEC-1 INPUT PAGE
£+ PN ) RN 2evianas K S boieennn Seviinnn Gevenene Teernnn I PR Feeeann 10
10 CITY OF PHOENIX PROJECT NO. P-886515
10 TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
1D KAMINSK] - HUBBARD ENGINEERING, INC. - JOB NO. 0118
1D HEC-1 FILENAME : 118-16.DAT
10 50 YEAR - & HOUR STORM
1D REVISED: AUGUST 27, 1990 BY D.L.B.
*DAGRAM
7 4 O7FEBSO 1000 300 08FEBSO 1000
10 5
KK 100
KM Subarea No. 100
BA  .0852
IN 15
P8 2.96
PC .000 .008 .016 .025 .033 061 .050 .058 .066 074
PC .087 .099 .118 .138 .216 377 .834 AR .931 .950
PC .962 .972 .983 991  1.000
LS 95.0 .
ud .100
KK 101R
XM Route Hydrograph 100 thru 101
RD
RC .030 .030 .030 1360 .072
RX 10 15 22 29 N 38 45 50
RY 6 5 4 3 3 4 5 6
KK 101
KM Subarea No. 101
BA .0789
LS 95.0
uo .106
KK 101C
KM Combine Hydrographs 100 & 101
HC 2
KK 104R
XM Route Hydrographs 100/101 thru 104
RD
RC .03 .03 .03 2320 .039
RX 10 15 20 25 27 32 37 42
RY 6 5 4 3 3 4 5 6
XK 102
KM Subarea No. 102
BA  .0358
LS 92.0
up .100

.



LINE

124
45
44
7
48
L9

S0
51
52
53
54

S5
56
57
58
59
60

61
62
63

65

66
67
68

69
70
71
72

76
75
76

78
79

80
81
82
83
84

| § I | I Qevenens k. PO [/ Sevienan Bevinans Tenenas 8....... Peeenan 10
KK 104R

KM Route Hydrograph 102 thru 104

RD

RC - .03 .03 .03 1600 .044

RX T 10 12 22 32 34 4 54 56
RY 8 7 5 3 3 5 7 8
KK 103

KM Subarea No. 103

BA  .0350

LS 94.0

up .100

[ 44 104R

KM Route Hydrograph 103 thru 104

RD

RC .03 03 .03 1320 .066

RX 10 12 22 32 34 (YA 54 56
RY 8 7 S 3 3 S 7 8
XK 200

KM Subarea No. 200

BA  .1858

LS 95.0

uo . 100

KX 201R

KM Route Hydrograph 200 thru 201

RO 640 .031 .030 TRAP 2 4

KK 201

KM Subarea No. 201

BA 0211

LS 86.0

uo .100

KK 201C

KM Combine Hydrographs 200 & 201

HC 2 .

KK 104R

M Route Hydrograph 200/201 thru 104

RD 720 .022 .030 TRAP 10 9

KX 104

KM Subarea No. 104

BA .0623

LS 86.0

uo .100

HEC-1 [NPUT



HEC-1 INPUT PAGE 3 I

LINE ID.eeuees Tovennnn 2..... IS SO beveanes Sirienen - T SO . S 10 l

8s KX 104C

86 KM Combine Hydrographs 100-101/102/103/200-20% & 104 I

87 HC 5

88 KX 302R -

89 XM Route Hydrographs 100-104/200-201 thru 302 l

90 RD

91 RC .03 .018 .030 350 .0148

92 RX 21.2 23.2 25.2 34 56 64.8 66.8 68.8

93 RY 7.4 6.4 6.4 2 2 6.4 6.4 7.4 l

%4 KK 300

95 KM Subarea No. 300 l

96 BA  .0248

97 LS 93.2

98 ub .100

99 KK 301R l
100 KM Route Hydrograph 300 thru 301 )

101 RD 720 .025 .015 TRAP 0 50

102 KK 301 l
103 KM Subarea No. 301

104 BA 0

105 LS 86.0 l
106 ub 131

107 [ 44 301C

108 KM Combine Hydrographs 300-301 I
109 HC 2

110 KX 302R l
1M1 KM Route Hydrographs 300-301 thru 302

112 RD

13 RC .03 .018 .03 350 .0148

14 RX 21.2 23.2 25.2 36 56 64.8 66.8 68.8 I
115 RY 7.4 6.4 6.4 2 2 6.4 6.4 7.6

116 KK 302

117 KM Subarea No. 302 I
118 BA .0155

119 LS 86.0

120 w  .103 l
121 [ 44 302¢C :

122 KM Combine Hydrographs 100-104/200-201 & 300-302

123 HC 3 '
124 144 SO1R

125 KM Route Hydrographs 100-104/200-201 & 300-302 thru 501

126 RO l
127 RC .03 .018 .03 500 .0148 -

128 RX 8 10 12 24 S0 62 b4 66

129 RY 7 6 6 2 2 6 é 7 l




LINE

130
131
132
133
134

135
136
137

138
139
140
141
142
143

144
145
146
147
148

149
150
151

152
153
154
155
156
157

158
159
160
161
162

163
164
165
166

HEC-1 INPUT PAGE

|4 I Toennn. 2ecennnn K J [ Sevinann [ JA Toviennn 8. P 10
KX 501

KM subarea No. 501

BA L0041

LS . 86.0

w  .100

KX 501¢C

KM Combine Hydrographs 100-104/200-201/300-302 & 501

HC 2

KX SO02R

KM Route Hydrographs 100-104/200-201/300-302 & S01 thru 502
RD

RC .025 .025 L0235 310 .0047

RX 87.2 89.2 91.2 100 200 208.8 210.8 212.8
RY 7.4 6.4 6.4 2 2 6.4 6.6 7.4
KK 502

XM Subarea No. 502

8A  .0027

LS 63.0

uo .100

XX s02¢C

XM Combine Hydrographs 100-104/200-201/300-302 & 501-502
HC 2

144 SO3R

KM Route Hydrographs 100-104/200-201/300-302 & 501-502 thru 503
RD

RC .025 .025 .025 260 .010

RX 40 42 46 50 330 336 338 340
RY 6 5 S 2 2 5 5 6
KK 503

XM Subarea No. 503

BA  .0039

LS 63.0

uo .100

KK 503¢C

KM Combine Hydrographs 100-104/200-201/300-302 & 501-503
HC 2

22



SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT '
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW l
9 100
v
v .
19 101R
25 ) 101 l
30 1010 e eeeneeanns
v '
v
33 104R
39 ) 102 l
v
. v ,
‘% . 104R
50 . . 103
v
) ) v
55 . . 104R l
61 ) ) ) 200
v
S }
66 ) ) . 201R
69 ) } ) . 201 l
7 i i . 201C..eennnn.... l
v
i ) ) v
77 . . . 1048 l
80 ) ) . . 104
8s 104 e e eeeeneeeeneeeeannnnees e raneaann I
v
v
88 3028
9 i 300 l
v
) v
%9 . 301R l
102 i . 301




107

10

116

121

124

130

135

138

164

149

152

158

163

v

v

302R

302
302C. .t

v
v
501R

501

100 o
v
-V
502R

502

502C...cvenennn
v
v
S03R

503

S503C....ccevnnnn

(***) RUNQFF ALSO

COMPUTED AT THIS LOCATION
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-

. FLOOD HWYDROGRAPH PACKAGE (HEC-1) *
- MAY 1991 *
- VERSION 4.0.1E -
d *
* RUN DATE 01/13/93 TIME 16:40:53 -
* »

LI 2RSS ST I L2 PR T 222 2L L L 22 2 222l st

CITY OF PHOENIX PROJECT NO. P-886515
TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLWD.
KAMINSK] - HUBBARD ENGINEERING, INC. - JOB NO. 0118
HEC-1 FILENAME : 118-16.DAT
S0 YEAR - & HOUR STORM

REVISED: AUGUST 27, 1990 BY D.L.B.
8 10 OUTPUT CONTROL VARIABLES
[PRNT 5 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
17 HYDROGRAPH TIME DATA
NMIN 4 MINUTES IN COMPUTATION INTERVAL
IDATE 7FEBY0 STARTING DATE
ITIME 1000 STARTING TIME
NQ 361 NUMBER OF HYDROGRAPH ORDINATES
NDDATE BFEBY0 ENDING DATE
NDTIME 1000 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL 0.07 HOURS
TOTAL TIME BASE  24.00 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES

PRECIPITATION DEPTH  [NCKES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

AN R AR TR TR I AT AT AN AN RN RN NTE T RN T RTNW

L

U.S. ARMY CORPS OF ENGINEERS *
HYDROLOGIC ENGINEERING CENTER .
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 551-1748

* % % % % & »

» % % =

LAl a2l il i i el lE Tl T TR T g g e




OPERATION

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

5 COMBINED

ROUTED TQ

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

3 COMBINED

ROUTED 10O

HYDROGRAPH

2 COMBINED

ROUTED T0

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION
100
101R
101
101c
104R

102

104R
103
104R
200
201R
201
201C
104R
104
104C
3o2r
300
301R
301
301c
302rR
302
302¢
SO1R
501
501¢C
502R

502

PEAK
FLOW

259.

248.

236.

485.

472,

101.

8.

104.

100.

565.

553.

49.

601.

578.

98.

1328.

1326.

78.

74,

26.

97.

97.

3s.

1456.

1451.

1460.

1448.

TIME IN HOURS,

TIME OF

PEAK

4.00

4.07

4.00

4.00

4.00

4.00

4.00

4.07

4.07

4.00

4.00

6.07

4.07

4.07

4.00

4.07

6.07

RUNQFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

AREA [N SQUARE MILES

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR

22.

22.

20.

43,

43.

48,

48.

52.

52.

119.

119.

130.

130.

131.

131,

24-HOUR 72-HOUR
6 6.
6 6.
5. 5
1. 1.
11. 11.
2 2.
2 2
2 2.
2 2
12 12.
12 12
1 1.
13. 13.
13. 13.
2. 2
30. 30.
30. 30.
2. 2.
2. 2
0. 0
2. 2
2. 2
1. 1.
32. 32.
33. 33.
0 0.
33. 33.
33. 33.
0. 0

BASIN
AREA

0.09

0.09

0.08

0.16

0.16

0.04

0.04

0.04

0.04

0.02

0.21

0.21

0.04

0.48

0.48

0.03

0.03

0.01

0.04

0.04

0.02

0.5¢

0.00

0.54

0.56

MAX [MUM
STAGE

TIME CF
MAX STAGE



2 COMBINED AT

ROUTED 70

HYDROGRAPH AT

2 COMBINED AT

502C

503R

503

503¢C

1450.

1635.

1438.

131,

131.

131.

33.

33.

33.

33.

33.

33.

0.00

0.55




CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

ONTINUITY

CONTINULTY

CONTINUITY

CONTINUITY

[STAQ

101R
SUMMARY
104R

SUMMARY
104R
SUMMARY
104R
SUMMARY
201R
SUMMARY
104R
SUMMARY
302R
SUMMARY
301R
SUMMARY
302R
SUMMARY

S501R

ELEMENT

MANE

(AC-FT)

MANE

(AC-FT)

MAKE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

or

- J(MIN)

1.50

INFLOW=0

2.60

INFLOW=0

3.01

INFLOW=0

2.16

INFLOW=0

0.78

INFLOW=0

1.2%

INFLOW=0

0.29

INFLOW=0

INFLOW=0

0.99

INFLOWS0

0.44

SUMMARY OF XINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED 10
COMPUTATION INTERVAL

PEAK TIME TO VOLUME 0T PEAK TIME TO VOLUME
PEAK PEAK
(CFS) (MIN) C(IN) (MIN) (CFS) (MIN) (IN)
256.78 241.64 2.61 4.00 248.35 240.00 2.461

. 1095E+02 EXCESS=0.0000E+00 OQUTFLOW=0.1095E+02 BASIN

L73.92

.2109E+02 EXCESS=0.0000E+00 QUTFLOW=0.2109E+02 BASIN

99.25

.4056E+01 EXCESS=0.0000E+00 QUTFLOW=0.4057E+01 BASIN

101.93

.4318e+01 EXCESS=0.0000E+00 QUTFLOW=0.4319E+01 BASIN

559.69

.2388€+02 EXCESS=0,0000E+00 QUTFLOW=0.2383E+02 BASIN

597.18

.2574E+02 EXCESS=0.0000E+00 OUTFLOW=0.2574E+02 BASIN

1326.66

.5890E+02 EXCESS=0.0000E+00 OUTFLOW=0.5890E+02 BASIN

77.14

.3194E+01 EXCESS=0.0000E+00 OUTFLOW=0.3194E+01 BASIN

97.54

241.88

243.50

261.81

240.54

261.46

263.92

241.81

261.67

2.61

2.13

2.3

2.41

2.33

2.28

2.23

2.05

4.00

4.00

4.00

4.00

4.00

4.00

6.00

4.00

471.80

67.81

99.66

552.59

578.13

1325.93

74.39

96.96

STORAGE=0.1163E-03 PERCENT

244.00

2.41

STORAGE=0.4153E-03 PERCENT

244.00

2.12

STORAGE =0. 1464E-03 PERCENT

2464.00

2.32

STORAGE=0.7566E-04 PERCENT

240.00

2.41

STORAGE=0.2334E-03 PERCENT

240.00

2.33

STORAGE=0.4096E-03 PERCENT

244.00

2.28

STORAGE=Q. 1975E-04 PERCENT

240.00

2.23

STORAGE=0.2719€-03 PERCENT

264.00

2.06

.4153E+01 EXCESS=0.0000E+00 OUTFLOW=0.4153E+01 BASIN STORAGE=0.1964E-04 PERCENT

16451.72 264,15 2.25 4.00 1451.38 244.00 2.25

ERRCR=

ERROR=

ERROR=

ERROR=

ERROR=

ERRCR=

ERRCR=

ERROR=

ERRCR=

O



CONTINUITY SUMMARY (AC-FT) - [NFLOW=0.6446E+02 EXCESS=0.0000E+00 OUTFLOW=0.6446E+02 BASIN STORAGE=0.2846E-04 PERCENT ERROR=

502R MANE 0.67 1448.32 263.67 2.25 4.00 1648.01 244.00 2.25

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.6487E+02 EXCESS=0.0000E+00 OUTFLOW=0.6487E+02 BASIN STORAGE=0.4322E-04 PERCENT ERROR=

S503R MANE 0.70  1439.18 244.27 2.24 4.00 1435.30 264.00 2.24

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.6498E+02 EXCESS=0.0000E+00 OUTFLOW=0.6498E+02 BASIN STORAGE=0.3329E-04 PERCENT ERROR=

*** NORMAL END OF HEC-1 *=**

0.0

0.0

0.0
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FLOOD HYDROGRAPH PACKAGE (HEC-1) ¥
MAY 1991 .
VERSION 4.0.1E *

»

RUN DATE 01/13/93 TIME 16:38:05 *

=

[22 222220222222 22 222221122222 22222 isdddddd

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

XXXXXXX
X

X

XXXX

X

X
XXXXXXX

x »x X X X

LAAAAARL LA A2 T 2R T Ty 2

* U.S. ARMY CORPS OF ENGINEERS '
- HYDROLOGIC ENGINEERING CENTER '
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 595616 '
* (916) 551-1748 '
L 3 .

LAAA AR AL A A2 222 a2l Ll T T

X XX

XXxXxX X

b

X X
XXX

TH!S PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC10B, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK QUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LOSS RATE:GREEN AND AMPT INFILTRATION



LINE

[« RV I S VI AV Y

~

10
"
12
13
14
15
16
17
18

19
20
21
22
23
24

25
26
27
28
29

30
i
32

33
34
35
36
37
38

39
40
41
42
43

HEC-1 INPUT
IDecevnns | I 2eviinns K bovenann Seeenene Bevenenn Tevienns . PO Qiennen 10
10 CITY OF PHOENIX PROJECT NO. P-B86515
ID TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
10 KAMINSK] - HUBBARD ENGINEERING, INC. - JOB NO. 0118
1D HEC-1 FILENAME : 118-15.DAT
D 100 YEAR - 6 HOUR STORM
1D REVISED: AUGUST 27, 1990 8Y D.L.8.
*DIAGRAM
IT 4 O7FEBSO 1000 300 08FEBS0 1000
10 ]
KX 100
KM Subarea No. 100
BA  .0852
IN 15
PB 3.35
PC .000 .008 .016 .025 .033 .041
PC .087 .099 .18 .138 .216 377
PC .962 972 .983 991 1.000
LS 95.0 .
ud .170
KK 101R
KM Route Hydrograph 100 thru 101
RD
RC .030 .030 .030 1360 .072
RX 10 15 22 29 n 38
RY é S 4 3 3 4
KK 101
KM Subarea No. 101
BA  .0789
LS 95.0
up 170
KK 101C
XM Combine Hydrographs 100 & 101
HC 2
[ 44 104R
KM Route Hydrographs 100/101 thru 104
RD
RC .03 .03 .03 2320 .039
RX 10 15 20 25 27 32
RY 6 5 4 3 3 4
KX 102
KM Subarea No. 102
BA  .0358
LS 92.0
up .170




LINE

(24
&5
46
7
48
49

50
51
52
53
54

55
56
57
58
59
60

61
62
63
b4
65

67
68

69
70
7
72

74

76

78
79

80
81
82
83
84

KK
KM
RO
RC
RX
RY

KK
KM
BA
LS
ub

XK
KM
RD
RC
RX
RY

KX
KM
BA
LS
uo

KK
KM
RD

KK
KM
BA
LS
uo

KX
KM
HC

XX
KM
RD

XK
KM
BA
LS
uo

104R

03
10
103
.0350
.170
104R
.03
10
200
.1858
.170
201R
640
201
.02Nn
170

201¢C

104R
720
104
.0423

.170

HEC-1 INPUT

Route Hydrograph 102 thru 104

.03 .03 1600 L0464
12 22 32 34
7 5 3 3

Subarea No. 103

94.0

Route Hydrograph 103 thru 104

.03 .03 1320 064
12 22 32 34
7 S 3 3

Subarea No. 200

95.0

Route Hydrograph 200 thru 201

.031 .030 TRAP

Subarea No. 201

86.0

Combine Hydrographs 200 & 201

44

46

2

Route Hydrograph 200/201 thru 104

.022 .030 TRAP

Subarea No. 104

86.0

10

54 56
7 8
Sé4 56
7 8
4
9

PAGE



LINE

85

87

88
89
90
91
92
93

9%
95
96
97
98

99
100
101

102
103
104
105
106

107
108
109

110
m
112
113
114
115

116
17
118
119
120

121
122
123

124
125
126
127
128
129

KK
KM
HC

KK
KM
RD
RC
RX
RY

KK
KM
BA
LS
up

KK
KM
RD

KK
KM
BA
LS
uo

KK
KM
HC

KX
KM
RD
RC
RX
RY

KK
KM
BA
LS
ub

XK
KM
HC

KK
KM
RD
RC
RX
RY

302R

.03
21.2
7.4

300

.0268

.170

301R

720

301

0111

.170

301c

302R

.03
21.2
7.4

302

.0155

.170

302¢

SO1R

.03

HEC-1 INPUT

Combine Hydrographs 100-101/102/103/200-201 & 104

Route Hydrographs 100-104/200-201 thru 302

.018 .030 350 .0148
23.2 25.2 34 56 64.8 66.8
6.4 6.4 2 2 6.4 6.4

Subarea No. 300

93.2

Route Hydrograph 300 thru 301

.025 .015 TRAP 0 50

Subarea No. 301

86.0

Combine Hydrographs 300-301

Route Hydrographs 300-301 thru 302

.018 .03 350 .0148
23.2 25.2 34 56 64.8 66.8
6.4 6.4 2 2 6.4 6.4

Subarea No. 302

86.0

Combine Hydrographs 100-104/200-201 & 300-302

Route Hydrographs 100-104/200-201 & 300-302 thru 501

.018 .03 500 .0148
10 12 26 50 62 64
6 6 2 2 6 [

68.8
7.4

S >

66

PAGE 3




LINE

130
131
132
133
134

135
136
137

138
139
140
141
142
143

144
145
146
147
148

149
150
1351

152
153
154
155
156
157

158
159
160
161
162

163
164
165
166

HEC-1 INPUT PAGE

() JP L P PN K J bevnnnnn Sevinnn. Bvennns Tivennnn - Qi 10
[ €4 501

KM Subarea No. 501

8A L0041

LS . 86.0

up S170

KK 501C

KM Combine Hydrographs 100-104/200-201/300-302 & 501

HC 2

144 SO2R

KM Route Hydrographs 100-104,/200-201/300-302 & S01 thru 502
RD

RC .025 .025 .025 310 .0047
RX 87.2 89.2 91.2 100 200 208.8 210.8 212.8

RY 7.4 6.4 6.4 2 2 6.4 6.4 7.4
KK 502

KM Subarea No. 502

BA .0027

LS 63.0

uo .170

XK . 502¢

KM Combine Hydrographs 100-104,/200-201/300-302 & 501-502
NC 2

XX SO3R

XM Route Hydrographs 100-104/200-201/300-302 & 501-502 thru 503
RO

RC .025 .025 .025 260 .010

RX 40 42 44 S0 330 336 338 340
RY [-) 5 S 2 2 5 b] 6
KX 503

KM Subarea No. 503

BA .0039

LS 63.0

uo 170

44 503C

KM Combine Mydrographs 100-104/200-201/300-302 & 501-503
HC 2

22



INPUT
LINE

NO.

19

25

30

33

39

(23

50

55

61

66

69

74

77

80

85

&8

94

99

102

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING (--->) DIVERSION OR PUMP FLOW
(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
100
v
v
101R -
101
101C.ceeccennnes
v
v
104R
102
v
v
104R
103
v
v
104R
200
. v
v
201R
201
201C...cutinnne.
v
v
104R
104
104 . it i iiiieeanneransosroanacsnsssonsocnsnansanas
v
v
302R
300
v
v
301R
301




107 . 301C. vt

v
. v
110 . 302r
116 . . 302
121 101 o PN
v
v
124 SO1R
130 . 501
135 S01C.ceneennnnnn
v
v
138 502R
144 . 502
149 502C........ ceen
v
v
152 SO3R
158 . S03
163 S03C..ceiinennnn

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION



PO s e et T A A L LA Akl

*

. FLOOD HYDROGRAPH PACKAGE (HEC-1)
. MAY 1991
VERSION 4.0.1E
* »
* RUN DATE 01/13/93 TIME 16:38:05 *

-

: 4

PETTTTTTT T2 2R R AL LT LS L 2 4L S g s

CITY OF PHOENIX PROJECT NO. P-886515
TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
KAMINSKI - HUBBARD ENGINEERING, INC. - JOB NO. 0118
KEC-1 FILENAME : 118-15.DAT
100 YEAR - 6 HOUR STORM

REVISED: AUGUST 27, 1990 BY D.L.B.
810 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
17 HYDROGRAPH TIME DATA
NMIN 4 MINUTES IN COMPUTATION INTERVAL
IDATE 7FEBY0 STARTING DATE
ITIME 1000 STARTING TIME
NQ 361 NUMBER OF HYDROGRAPH ORDINATES
NDDATE BFEBP0 ENDING DATE
NDTIME 1000 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INT
TOTAL TIME

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

0.07 HOURS
24.00 HOURS

ERVAL
BASE

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

Pe2222222223 2312212222220 22222 dddddsldslsd

» U.S. ARMY CORPS OF ENGINEERS
. HYDROLOGIC ENGINEERING CENTER .

- 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 .
* (916) 551-1748 *
» -

(22122211 113322022 dadfddladtiiiiiliddsdd)




OPERATION

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYOROGRAPH

ROUTED TO

HYOROGRAPH

RQUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYOROGRAPH

5 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYOROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYOROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION
109
101R
101
101C
104R
102
104R
103
104R
200
201R
201
201¢
104R
104
104C
J02R
300
301R
301
3o1c
302R
302
302¢C
501R
501
501¢C
SO2R

502

PEAK
FLOW

259.

251,

239.

491,

475.

101.

97.

104.

101.

564.

556.

50.

606.

588.

100.

1348.

1335.

78.

76.

26.

102.

100.

37.

1471,

1463.

10.

1472,

1468.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

4.07

6.07

4.07

4.07

4.07

6.07

4.07

4.07

4.07

4.07

4.07

4.07

4.07

4.07

4.07

4.07

4.07

4.07

4.07

6.13

4.07

6.13

6.13

6.13

RUNQFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOQD

6-HOUR

26.

26.

2.

49,

49.

10.

56.

56.

60.

60.

138.

138.

10.

10.

152.

152.

153.

153.

24-HOUR

12.

12.

1.

14.

8.

38.

38.

18.

72-HOUR

15.

15.

35.

35.

38.

38.

38.

18.

BASIN
AREA

0.09

0.04

0.04

0.04

0.04

0.19

0.21

0.21

0.04

0.48

0.48

0.03

0.03

0.01

0.04

0.04

0.02

MAX [MUM
STAGE

TIME OF
MAX STAGE



2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

502¢C

SO3R

503

503C

1470.

1463.

1466.

4.13

4.13

4.13

153.

153.

153.

38.

38.

38.

38.

38.

38.

0.54

0.54

0.00

0.55




CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

[STAQ

101R

SUMMARY

104R

SUMMARY

104R

SUMMARY

104R

SUMMARY

201R

SUMMARY

104R

SUMMARY

302R

SUMMARY

301R

SUMMARY

302R

SUMMARY

SO1R

ELEMENT

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

DT

_(MIN)

1.50

INFLOW=0.1269E+02 EXCESS=0.0000E+00 OUTFLOH=O.126§E+02 BASIN

2.59

INFLOW=0.2443E+02 EXCESS=0,0000E+00 OUTFLOW=0.2443E+02 BASIN

3.00

INFLOW=0.4760E+01 EXCESS=0.0000E+00 OUTFLOW=0.4761E+01 BASIN

2.16

INFLOW=0.5024E+01 EXCESS=0.0000E+00 OUTFLOW=0.5025E+01 BASIN

0.78

INFLOW=0.2766E+02 EXCESS=0.0000E+00 QUTFLOW=0.2766E+02 BASIN

1.21

INFLOW=0.2990E+02 EXCESS=0.0000E+00 OUTFLOW=0.2990E+02 BASIN

0.29

INFLOW=0.6857E+02 EXCESS=0.0000E+00 OUTFLOW=0.6857E+02 BASIN

1.7

INFLOW=0.3730E+01 EXCESS=0.0000E+00 OUTFLOW=0.3730E+01 BASIN

0.96

INFLOW=0.4892E+01 EXCESS=0.0000E+00 OUTFLOW=0.4893E+01 BASIN

0.44

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

PEAK TIME TO VOLUME 0T PEAK TIME TO
PEAK PEAK
(CFS) (MIN) (IN) (MIN) (CFS) (MIN)
253.46 244.76 2.79 4.00 251.35 244,00

485.30 246.36 2.79 4.00 475.07 248.00

$9.79 266.01 2.49 4.00 96.56 248.00

102.40 246.06 2.69 4.00 100.81 244.00

559.97 244.54 2.79 4.00 555.61 244.00

597.21 245.85 2.7 4.00 588.02 2464.00

1347.09 244,47 2.66 4.00 1334.7% 2464.00

76.50 245.06 2.61 4.00 75.68 2464.00

101.61 245.12 2.462 4.00 99.71% 244.00

1671.01 264 .65 2.62 4.00 1663.21 248.00

VOLUME

(IN)

2.79

STORAGE=0.1278E-03 PERCENT

2.79

STORAGE=0.4117E-03 PERCENT

2.49

STORAGE=0.1255€-03 PERCENT

2.70

STORAGE=0.7584E-04 PERCENT

2.79

STORAGE=0.2221E-03 PERCENT

2.n

STORAGE=0.4741E-03 PERCENT

2.66

STORAGE=0.2001E-04 PERCENT

2.61

STORAGE=0.2602E-03 PERCENT

2.43

STORAGE=0.2092E-04 PERCENT

2.62

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERRCR=

ERROR=



CONTINUITY SUMMARY (AC-FT) - INFLOW=0,7514E+02 EXCESS=0.0000E+00 OUTFLOW=0.7514E+02 BASIN STORAGE=0.2928E-04 PERCENT ERROR= 0.0

S02R MANE 0.67  1468.57 247.45 2.62 4£.00 1468.37 248.00 2.62

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.7562E+02 EXCESS=0.0000E+00 OUTFLOW=0.7562E+02 BASIN STORAGE=0.4903E-04 PERCENT ERROR= 0.0

S503R MANE 0.70  1463.63 247.87 2.61 4.00 1663.44 248.00 2.61

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.7576E+02 EXCESS=0.0000E+00 OUTFLOW=0.7577E+02 BASIN STORAGE=0.2962E-04 PERCENT ERROR= 0.0

we* NORMAL END OF HEC-1 ***



APPENDIX B-2

DRAINAGE AREA NO. 1
DESIGN CALCULATIONS



' .KAMINSKI o Surveying Made by Q A _B Date ?-/6'70 Job No. 0//5
‘ s HUBBARD :ﬁiy"é'romgy Checked by Date Sheet No.
engmeermg inc. For

SUBBASIN Mo. 100
Dra)naje Areq = 0.085/5 mZ = 54.49 4.

Zﬁﬂ/}é : tilfside (over /0%'3/‘7//)74)
Type D CN =95

O Qetbewenr = 0.70

BuBBASIN __Mo. 1ol
Dra/'ﬁa?& Areq = 0.07885 m/.2 = 50.46 Ao.

Zan}ny : Hillside (over 10% Sleping )
Type D CN= 95

\O' etBiernt = O.70

SUBBASIN No._102
Total Dranase Areq = 0.03709 m.? = 23.74 Ac.

A. Zormrra : BE - 43 CN = 86 =045
~ Dramege Area = 0.0/32m." = 8.4S Ac.

A@me, G Yo Corrtributss

Drocvage Areq = 0.0/198 m . '- 7.60 Ac.

b Zowng < thlfside (over 0% Slapiny ) N= 95
D%moje Areq = 0.02389 m.% = /529 Ae.

C=‘0-70

UWerghrted Carve Mo

_ _(Be)o.0/88) + (95)(0.02287) .
CN = 0.03577 vz

W&l:@hh’d' ’C’ (06’#7&/&:")7":
o= (0.45X(0.0188) + (0.70)(0.02387) _ .,
0.03577

Total Cortribatrn, Drawmr o Area = 0.03577 ml = 22.89 Ae.




‘ 7, BKAMINSKI  * Suveyng Madeby O.L.03- Date &-/6-90 | Job No. 0//8

sHUBBARD (7« Checked by Date Sheet No.
engineering inc. Eor

QUBBASIN No. 103
Total Dwa}naae Areqa = 0.03536 m.%2 = 22.463 Ac

a. Zorung i  RE-43 CN = 5é C=d 45
Drarnagae Area = 0.00416mi2 = 2.66 Ae.
Assume” 90 %  (antributes
s Dramege Areq = 0.00374 m." = 2.40 Ac.

b, Zowro ¢ Lilfside (over J0% .5/0,am4) N= 95 C=o.0
7 Oramaae Area = 0.0312m.%2 = 19.97 Ac.
gzg;hfe/ Gurye. No.
(86)(0.0037¢) + (95X 0.6302) _
CN = 0.03494 = 74

Weighted € Loetbicient -
(0.45 X0.00374) + (0.70 X 0,0312)

¢ = 6.03474 = 067

Total (onfr/'&uh/vjr &u&nagc Ared =0.03894¢ mi° = 22.27 Ae.

SuBBAsIN N0, 104

Drawrsge Area = 0.04700 m.* = 30.08 Ac.
Zoﬂfnq : RE - 43 \
= Assume 90 Jo  Contributzs .
Dru}maje, Area = O.04230 m. % = 27.07 Ac.
Type O CN = 86

"0 Coetficiornt = O.45

SUPBASIN No. 2oo

Dracvase Areqa = 0./8579 m." = 118.9/ Ae.

ZM/}@ : Hilfside (over 10% S/opna )
7'9/96 D C A/ = 45 l

C Cotbocient = 070



Made by [/ .A. Date 2-/6-90 | Job No. £118

'{ lKAMINSKI * Surveying
sHUBBARD [tV Checked by Dato P
englneerlng inc. Eor

Suesas/N No. 201

Drainage Area = 0.02344 m.> = /5.0 A.

Zon/ny-i RE - 43
Assume ?0_% Corrtribw fes ‘
L Dracrace Area = 0.02110 wm. % = /3.50 Ae.

Type O T eN= 86

Q' Getbuent = 0.45

GueBas/N  No. 3200

Total Dramage Area = 0.02739 m.* = 7.53 Ac.

a. Lonrg : RE- 43 CN = 5é C =045
Drasnage 4734 = 0.00588 m.? = 3-76 A
Acssume 90 Y% lantrbutes
. Druinage Area = o2 m. % = 3.39 Ae.

b. Zon/bg-' Holfside (over 10% 5/ //(7 )

CN = 95 = 9.70
Dfﬂ/n&fe Area = 0.0215/ /m.z = /3.77 A.
Total Cotributiia Drainage Areq = 0.02680 ru. 2z /7 /6 Ae.
Weaghted Cuvve Np.
(86X0.00529) +(95X0.02/15/) _ 93.2

CN = 2.02680

a/athe/ C ' Goetficient

_ (0.45)(0.00529) + (0.70X0.02/51)
= 200280 0.645




{‘ i KAMINSKI  Surveying Made by D (.8, Date 2-/&-90| Job No. 0118,
sHUBBAR s Ciwi Checked by Date Sheet No.

engineering mc * Hydrology For

SuBBAsIN No. 30/

Orainage Area = 0.01395 m, ‘= 886 A
menf : RE - 43
Assume  BO0Ye (ontributzs .
o Dracwage Area = 0. 01108 . 2= .09 A.
Type D CN(lbr) = 86
CN(24hr) = 78.5

07 Coetticrent = 0.45

SUBBASIN NO. 302

Drainage Areq = 0.01935 m? = [2.30 Ac.
Zon/_'rZ? : FE - 43

Astume 80% Cortrituntzs
D‘a«wa,e Aren = 0.0/548m. % = 9.9/ Ao

Ti/pc D A/ 8o
L0 Coetbuent = O45
aueBAsIN Np- 50|

Total Dranage Area = (£4°Y 200) 4(5260) = 0.00%3m." = 2,97 k.
Zoring : RE -4 ; Typc. D soils CN= 80

SUBBASIN No o2

p 2 .
Total Drminage Area = CE)z0) + (5280)” = 00266 mi > = 170 bo
brass (over : CN= 63

syuppreN NO. 503
Total Draunase Area = Z2)(10")+ (520°) = 0.0039 m? = 2.48 he.
Gvass Cover CN = 63




[ lKAMlNSKI . Sprveymg Made by Dz—_& Date I—I‘Z‘a;a Job NOD”&
‘ s HUBBARD :ﬁ%;, Checked by Date Sheet No. |
engineering inc. °gY For _

DRAINAGE ARes NO. | - Cm#»‘buﬁ'ng Areas

Posumption i b 2-Year storm event, on ly Imporwuus areas will
. centmibute . Fyr Re- 4z Zamﬂg/ 15% 1% imiper VIDUS -

Fr lo-Year strm ovent, 20% 1f area 1% :anf-réuﬁnj

R?r4% which would be the ‘ﬁ'cm‘f Wal€ of each lot
 Zoving tor 25-, %0 amd 100-year storm events, 0% of area
19 ¢tontributhin ng -

Spb bz 100 1J1'H4}1¢ A’Vé/\ = loo%s 2
L Por all stprme ) DA = 0.0652 my

ubkren o] Hlloide Area = |oo%
or all 97‘2)rm9 pA = 00789 mi°

Zubleran |1OZ e-4% brea = 0 0122 m,i
Hiloide Mea = 0.0229 wi ©

Dhgw = 0.0239+ 015 (0.0%2) = 0.0269 m*

DA 00229 + 0.50(0.0122) = 0.0%205 mi ©
Db = Ok won = O 0239 + 0.90(0.0132) = 00358 »

N

'7'42'7%

ubbrea 192 RE-42 jra = o.004Z m.”
Whilode krzqg = 00312 m*

Rhpe = 0032 T 015(p. 004—2) 0.0315 m =

2 A oyg =.0.-032 + 0.50(0004T) = 00333 -

DA goyy = DA gyg = DAy = 00312+ 090 (0.0042) = 0, 0350 mi *

Sab krea, 164 Re-4%2 kg = 100 %

Dk e = 0.1%(0 ©470) = 0.0071 m°
DA oye = 0.50( p.0470) = 0.0235 mi*

Dkgor = Dhsowg = Dhigyg = 0,‘70(0.0470) = 0.0423 m *




[‘ BKAMINSKI Surveyng Made by CLE Date [-/2-93 | Job No. 0| ®

englllr;le[{:EEgAll}]? . zwm'ogv Checked by Date Sheet No. Z

For

DepansaE AREA No. 1 ((ouTD)

Gubkea 200 Hillside Frea = 100% L,
. Fr Mléfvm, DA = 0.1258 mu

Subkrea 20| ZE 42 kea = 100%

Ph 2w = 015(0.0234) = 0.0035 m*
O.A o = 050(0.0224) = 0.017 m*

DA gove = Dhooe = Dhooye = (090 0-0234) = 0-02(1 mi*

Subkrea 200 RE-42 hrea = 0.0059 my ™
Hillside, krza = 0.0215 mi T

Dbpp = 0025 + 015(0.0059) = 0.0224-m "~
D kioye = 00215 + 0.50(0.0059) = 0.0245 w *

.k 2oyr = Dhk.om = DA poyg = 0.0215 + a,eo(a.aoﬂ) = 00268 m &

Zulpkrea 20| RE-4% Aresy = |00%

Dby = 015(0.0129) = 0.00Z1 v’

050(0.0129) = 0.0070 vu?

D A io1r

o 4hus éubkrm) wWe assumed 80 % mf*;fauﬁh‘j for The rewaening
C slyyme. <

OA zove = Dhoop. = DhAoor = 0.60(0-013‘?) =g.oll m?

2l krea 302 RE-4% Area = 100%

DA g = 015 (0.0094) = 0, 0029 wi*
DA pye = 070(0.00) = 00097 mi *
For This 2ub hea | w¢ agsumed 80%, Ld\’d\‘}éa‘{?nﬁ v tre rmmmj Shorme .

DA o = DA oo = D.A e =080( 0.018) = 00155 mi'®



lKAM[NSKI * Surveying Made by a& Date "[Z’q_% Job No. &”8
{‘ sHUBB coml Checked by Date Sheet No. 3
engmeerlng mc ydrology Eor

" DRAMNAGE AREA NO.| ((oNTD)
cubkvea 50| RE-42 hvea = loo %o

0. A. éyg =05 0.004@3 = 00007 m«(l- ¢
DA oy = 050(0.00db) = 0.0023 ru®
D.Agsyg * DAsoyg = DAy = 0.90(0.004) = 0.0041mi

S Area 502
rall sherms DA = 0.0027 W -

Wb bkrea 502
For all stome , DA = 9.0039 mi*




Date 8-9-90 | Job No.» (/&

{ BKAMINSKI -« surveyng Made by D.L.8.
{aHUBBARD :cw_ Checked by —° 0 Moo
engineering inc. ydrology o

sueeseIN No. 500 - |
(1) oFFoTE RINOFF  (Thru Tatun Mt e’efafesj

C=0.60 _ B o
ﬂwnago Area = - (%0. 90/2_)(3007 = é_ls,_oao SF = 14.187 Ac.
desinme Q0% Cortributes

12. 769 Ae.

. Com‘nbuﬁnj Q"ﬂmﬁg@ Arca = 556, 200 SF =

T TmE oF coNC. ) ‘
/53 /;;/n

f (. /é7+0023 +aa74_z) X4p =

(Z) 0/\/9/72 t?w/oFF 17771"01 Dauﬁ[gz?g; Clm;{aﬂ ) #‘- . '
¥ Dra,mayc Area & Time m[ Cone,  caliwla Proms P Q//ub/(, free Q/n 4»7
Draanage /o,wr?‘ 67 éo//‘u— Witlams £ Whetz /ﬁan/ /97?

Total Lpr‘ freq = 3724093+ 4.% = 9.6/ 4.
(c=0.61) _ . _ e

Total Street freq = 0.59 + 0.09+ 0.24 = 0.9/ Ae.
(¢=0.90) el
CTME OFCoNG.  t,,
L, = 20" | 5,=0.032])1 (Gumte [/m,me/) - Vs 5?’%’

/

AT = 259 0x55 = 0.7 min

ly= 600" | 5= 002251 = V= 6.07ps
LAty = 00pxe = )T mim.

'-f ﬂ7¢‘/7 Zl/imn

(3) ToTaL TiMe oF caﬂow_,__;‘al e
te =ty +1y = 168+24 = /9,2Zmn

Q= ZeaT <|(oizng) rlo.ei)Xd.61) FlodoXo. )] T = 43425 T

Rscriphior 2w | Tiove | 25te Bovr. | oo
I, in/br 185 | 200 3.3 3.90 4.5
&, cFs 2653 | 403 | LU | 559 | 54




lKAM]NSKI * Surveying Made by /7[.5. Daleﬁ-‘?-% Job No. ﬂ//&
{‘ sHUBBARD :Sv Checked by Date Sheet No.
engineering inc. ydrology For

SUBBASIN NO. 510-1

|
(N osite RunoFf o )
Drainoge Area = (13. 40/;)(200] - 20% 000 5F _= 6.152_hAe.
(C~= éa) . o
(2) Tatum Blvd. R.o.w. : |
Drasnage Mea = (505- 192)(55) = 17 2155F_= 0-395 Ac
(C=0795) : e
(3) Tm(, of &no ) o t, » ( l:/;:_dm_ﬁ_\/crlnm( F‘iaw.TIn-w._l; 6‘ 0 P Hanua.l_ Pf) 2[)
L o= 2§0 5 8 = 2.c3UM = At = TEpn ,
. Lo = 900 5 63;003%‘( A= 22 : .
Ly = 170" ,;53=_003'/# = Ai’,-65m,n B )
i ety —75+/22+65 Zé.Z/nn_if L
_ BESEAT C dowi T
Dorpton | 2k | 0% | 2% | ot | o
Tomfer | n5 | 24 | 29 | 33 | 37
@(/NCLUQD’ES TATUM ) | .. @10 _| . 9% .79 13.42 15.05
@ Q,ers | 554 | _8%c | 1070 | Izus | /306
) (oFPslrE) N

————. . S S — e .




Made by .4, 8.

Date g-9-90

Job No. 4/ 8

" BKAMINSKI  ° Sureyng
sHUBBARD  [TX, Checked by Dato P,
engineering inc. ydrotogy -

sVBBASIN 'NO. Blo-2

() 0FFeITE RuNOFF .

- Gwwnige brea = = (1882 )(200) =" 237,000 oF = 5.455 Ao

(¢ =070)

@ Tatum Blvd. R.o.ul.

P

ainage Preq
(& agc) '

(3D Time of Come., ta

(122 + 305755) 27 335 oF = 0.628 k.

@ Feak D:;ci«arye ﬁr Ofsite Funoff %{y

TC T oso 5 =oeso/F T
£ = Z(10min) = 20 min.
Q= cAT = 8606 F
Descriphon 2t | o 25 sovr | loow
Toonhe | 175 28 | 23 | 37 4.2
10 Qees ("hnai’)] 677 | 1083 277 | 1432 | 1625
®(5579/7_E) 5.73 2. 16 10.20 12.11 [3.95
O PReak Discharge includes” 0Ffeite RunofF and Tatum Blvd. RoW Funoff.




Made by D.c. 8. Date -9-9p | Job No.o// &

{‘ BKAMINSKI ¢ Suveyng
sHUBBARD ;&% Checked by Date Sheset No.
engineering inc. ydrology For

cuBBieIN NO. BlO-2

(f) OFF&ITE RUNOFF

Drmnase Area = (12 27/7200) = 265, 400 5F
(¢c=o. 75‘) L

6.093 Ao

I“

(@ Tatum Blvd._ROW T A
Dracmage Avea = (457)(5_5) _1_25/95 6" = 05770 ho.

(¢=095) . 4 S S
o i R e
(2)_ Time of CGove. -fo f Use Overland Flaw Time. &‘ 0P Mmua/ Z/)
VS, .
4 =125 | oot M 42, = b
Ly = 37,0,, - ' ,5 = ﬂ 026 /ﬁ‘ /”5}’/"”) LA, = |..é g run.
3= 650 __ = 0.030 14 4,2 (0.8 min.___ .

¥
!
\

f'¢+62+/08= Z?Dmm_ _ _
A=2ca I [/é,oqa)’a 75) + (0 5770)[0 qs')] I =5un7191

Description | 2fr | _love | 28vn ""é*a?/'r- 00Yr.
I,onfor | te_ | 26 | 31 | 35 | 37

08,582  ranm| - %€ | 133 | 157 | 179 20.0

@?miffrz) A7 Lewg L oz | s60 /7.8

O Feak Plﬁchaééa ncludes OFscsn‘Z Rumncf and_Totum Blvd. R.0-W. Runoff

@ Feak Dlednargo for OR=te Bunoff Ohly

e ——————~ T & S S " vy -



Worksheet 3: Time of concentration (T,) or travel time (Ty)

Project Tatum 8lvd. | By DL& Date 7-/-90

Location Phevi ) AZ Checked Date

Circle one: Present Developed . <

Circle one: @ ‘I': through subarea Eub basir? = /00

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments.

Aldd =
Sheet flow (Applicable to T. only) Segment ID 3100
1. Surface description (table 3=1) ...cccecveee Falow
2. Manning’s roughness coeff., n (table 3-1) .. 9.5

3. Flow length, L (total L < 300 ££) .eeuceesos te | /00

1.4
4. Two-yr 24=hr r.infall, Pz ee0cc0sscccsnsscss in /'9

Se Land llope, I R R Eryryryymmmmmmmmmmnr T ft/ft 0'57

0.8 . . o
6. T, = % Compute T, ...... hr 0.02T + =l 2,027
Pz * . L]
8100 -
Shallow concentrated flow Segment ID £190
7. Surface description (paved or unpaved) ..cs. Un;?dvl,d
80 ?109 l.ngth. L 800000 cesrsscssesss0stcoeenOee ft 2226;

9. Watercourse .lop‘. 8 cecccccsccccscsescscsnaes f:/ft 0.7”7

10. Average velocity, V (figure 3=l) .ecececceecss ft/s /4

-t 0.005 |+ =\ 0.005
11. Tt 3600 ] Conpute T: sscces hr d
. gl Dl -

Channel flow Segment ID o1 2022
12. Cross sectional flow area, & cececccccccsasce ttz
13- w‘:ted p.riﬂ‘tGr, P“ R R R R om ft
14. Hydraulic radius, r = ‘p—‘ Compute T ceececos ft

W

15. Channel Slope, 8 cccccvcvecvcccssccacsaseces fL/EL g.362 0.182

16. Manning’s roughness coeff., 0 seeccccececces

17. Vv = 1.49 r:/3 .“2 Compute V (.ceeea ft/s /4'7 /6'7
18. Flow length, L cccecccscriccecsovsocacecccans ee | /160 1100
19. T, --3-630—,’ Compute T, ...... hr [0:022]|*[0.0/8 =0.04
20. Watershed or subarea ‘I‘c or Tr. (add ‘1': in steps 6, 11, and 19) .ccceee hr 0'072
or 4.3 mum
USC [0 mn.

(210-VI-TR-55, Second Ed., June 1986)



Worksheet 3: Time of concentration (T) or travel time (Ty)

Date Z- /-90

Project Tatun B/W{' 8y DLB
Location pho&ﬂ/).’ AZ Checked
Circle one: Pruenc Developed

Circle one:

NOTES:

Sheet flow (Applicable to 'rc only)

Date

@ 1.' through subarea

worksheet,

Subbasirg * 10/

Include a map, schematic, or description of flow sagments.

Watershed or subarea 'rc or Tc

(210-VI.TR-55

Segment ID

1. Surface description (table 3=1) ..ccecccccece

2. Manning’s roughness coeff., n (table 3-}) ..

3. Flow length, L (total L € 300 £t) ceceeecane ft
4, Two=-yr 24-hr rainfall, Pz evsesscesccctsscnne in
5. Land 810pe, 8 seeccccessaccccscnssccscccacss £E/fL
6. T, = o.og‘fs(ngzg'a Compute T, ...... hr

Pz s

Shallow concentrated flow Segment ID
7. Surface description (paved or unpaved) .....

8. Flow length, L ccccecescccccacccssccccscacscae ft
9., WaLercourse SlOP&, 8 scececcccccsacsscccsces FL/EL
10, Average velocity, V (figure 3=1) ..eeeaceses ft/s
1. 7, = 3—6%; Compute T, «eevee hr
Channel flow Segment ID
12. Cross sectional flow area, & ccccvcscccscses ftz
13. Waetted perizeter, p, .cccececccccccscntnccas fr
14, HRydraulic 'tldlul, T . i Compute T ceeesee fe
15. Channel 3lope, 8 .cccecccccsnscoscccsnascsss fE/fL
16. Manning’s roughness coeff., N .eeeessscccase

17. V= 1.49 ‘.:/3 .1/2 Compute V .iueeee ft/s
18. Flow length, L ceeesesccecsccccocscasssccnce fe
19. T = ?tsgo_v Compute T, ...... hr
20.

(add T, in steps 6,

Space for as many as two segments per flow type can be used for each

A0l -
Blol

Fallow

0.05

300

/. 4

0.22

0.073

=10.093

8ol =
A7)

Unpaved

420

0.2)

7.5

0.016

=10.010

clol=
oi1o/

Dlol =
L/of

ciol -
joo /]

0.2%

0,13

0.05

/. 8

10.0

8.5

1000

380

1020

0.024-

+

0.0!]

+(0.033

55, Second Ed., June 1986)

11, and 19) cecenee

0.i77

= [0 ,/9 man-

D-3



Worksheet 3: Time of concentration (T¢) or travel time (Ty)

Project Tatum EIVA .

By DL@

Location ﬂ'zocm X . AL

Circle one: Present Developed

Checked

Date

Date

2-1-90

Circle one:

@ T, through subarea

Subbasin ¥ 102

NOTES:
worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to T, only) Segment ID

le Surface description (table 3=1) eececccencee

2. Manning’s roughness coeff., n (table 3-1) ..

3. Flow length, L (total L < 300 £ft£) sesesccesce ft
4. Two-yr 24=hr rainfall, Py ceeccscevccccncces in
S. Land 8lOPe, 8 cceccssccrcscccssvcsssecseeses FL/EL
6 T, - 2%‘;’—;%—’2-3 Compute T, ......  hr

Pz s

Shallow concentrated flow Segment ID
7. Surface description (paved or unpaved) .....

8. Flow length, L ccecsccssoscccccorccsccsscsen ft
9. Watercourse 8lope, 8 ccceccsccsscocsscsseses fL/fL
10. Average velocity, V (figure 3=1) .ececaceces ft/s
1. T, = 33%5-7 Compute T, «ecee. hr
Channel flow Segment ID
12. Cross sectional flow ares, & cceccceccceccses ttz
13. Vetted perimeter, P, ccecesccccscescsssssans ft
14, Hydraulic radius, t© -i Compute T seeeeee  fE
15. Channel S1OPE, 8 cceccccsccecscassscsacsases fL/EL
16. Manning’s roughness coeff., N .ccceccacsoase

17. V = 1.49 rz/3 '1/2 Compute V ..esese f££/s
18. Flow length, L ceessccccenscsccsacsscscecnsce ft
19. T, = ?6(1;()_V Compute T, ..c.0s hr
20.

Space for as many as two segments per flow type can be used for each

Alo2Z -
BloZ

Fallow

0.05

[00

.4

0.65

0.025

0.025

02 -
BICIGZ

Unpaved

380

0.471

1.0

0.010

0.010

cloz =

lL_pioz 1602

DioZ -

0.09¢

0.036

8.4

4.7

lo8o

400

0.03¢

+[0.024

0.0b

(210-VI-TR-55, Second Ed., June 1986)

Watershed or subarea T, or T _ (add T, in steps 6, 11, and 19) +eeeves Nr

0.095
~ 57#%.

Use [Omsn

D-3



Worksheet 3: Time of concentration (T¢) or travel time (Ty)

Project Tatum ﬁ‘i/‘/d By L3 Date 2-/-90
Locatton __PHognix ) AZ Checked ____ Date

Circle one: Present Developed -

Circle one: @ T, through subarea Sub bastn T /03

NOTES: Space for as many as two segments per flow type can be used for each

worksheet.

Include a map, schematic, or description of flow segments.

\

Sheet flow (Applicable to T_ only) Segment I | 8/03
1. Surface description (table 3=1) seeseccccoss Fallow
2. Manning’s roughness coeff., n (table 3=1) .. 9.05
3. Flow length, L (total L < 300 ££) ceeeeeese.  f£ | 30D
4. Two-yr 24-hr rainfall, Py cecvecciccccncceces in /-4
5. Land SlOpP&, 8 ceccscccssacscavscscocacesssss FL/EL 0.67
o T, - 0007 (LT Compute Ty woveee  we 0061 [* -[0.061
Pz s
Shallow concentrated flow Segment ID i_/gio_s
7. Surface description (paved or unpaved) ..... UﬂﬂVld
8. Flow length, L cevececeescccsconcccnsensenas £t | 300
9, WaCercourse 8loPe, 8 ccceccessscccscscccosss FL/EL 065
10. Average velocity, V (figure 3=1) ..ceeaveeee ft/s 13.0
. T, -ﬁ% Compute T, wu.v.. BT 0.0081+ =1 0.008
Channel fl.ow Segment ID ?%53 0/g§0} E’%g’e
12, Cross sectional flow areas, & cceccececescece ft:2
13. Vetted perimeter, P, .cececescscccccaceccans ft
14. Hydraulic radius, °© -i Compute L sececcee ft
15. Channel S1OPE, $ sececccsecccseasccncensseess ft/tt | 0. 26 0.1l 0.038
16. Manning’s roughness coeff., Nl cecceccocscces
1.49 t2,3 .1/2
17. V = = Compute V .eeeeee ft/s /0/ qp 50
18. Flow length, L cecececsccccscacosccscnssnnne te | B20 380 260
19. T, -‘36!0‘T Compute T, ...... ne (0023 |+]10.0/12 L 0.009
20. Watershed or subarea ‘l'c or T: (add r: in steps 6, 11, and 19) .¢cees. hr 0.113
M G, Dmn.
use /0min

(210-VI-TR-55, Second Ed., June 1986)



Project

Worksheet 3: Time of concentration (T,) or travel time (Ty)

Taturr Blvd.

By D(—B

Location HMMIX + /’Z

Circle one: Present Developed
Circle one: @ T, through subarea
NOTES:

Sheet flow (Applicable to 'rc only)

Checked

pace 2-2-20

Date

Sub ppsin ¥ 104

worksheet.

Space for as many as two segments per flow type can be used for each

Include a map, schematic, or description of flow segments.

Segment ID

2104 -
g1o4

o

(210-VI-TR-53, Second Ed., June 1986)

1. Surface description (table 3-1) ccccececcces
2. Manning’s roughhesl coeff., n (table 3-1) .. 0.05
3. Flow length, L (total L < 300 f£) .ecevsceee 143 100
4, Tvo-yr 24=hr r‘infall' Pz eesvcccssscvcscane in I'q
5. und .lop.’ . (AR R NN ENNENEENNEEEENRSENENNENRENENNENNEYRR] ft/ft 0.2‘
0.8

6. T, = 9.‘2%15(_“‘0‘).“_. Compute T, ...... ne | 0-04]+ =] 0.04

P, st

Biog -

Shallow concentrated flow Segment ID cip4
7. Surface description (paved or unpaved) .ccee ””ﬂ""‘/
80 nw length' L I IEE RN RN ANEEREENNENNNENENENNNNN N K] tt ‘40
9, Watercourse Slope, 8 .cecceccscccccccccscscce fL/fL 0'078
10. Average velocity, V (figure 3=1) .eceeascces ft/s 4.5

L -
11. rt “ 3600 V Compute Tt vessss hr 9.0/ |+ 9.0l

clod ~ Diod -
Channel flow Segment ID 04;04 1004
12. Cross sectional flow ares, 2 iecceecccccccsse ftz
13. Vetted perimeter, P, cccccccscccsccoscssccse ft
l‘. nydr‘“lic ndi“.' T = p—‘ Conlpute T cececee ft
w
15. Channel slop‘, 8 cececseccscccoseccsesssssccse f:/ft 0‘055 0-040
16. Manning’s roughness coeff., N ceeccsncesscce
2/3 1/2

17, v =149 S Compute V ceveeee ft/s 6. 2 4.0
18. plo" length’ L AR R A R R E NN EE NN RN NERNREENNNEENEN NN ) ft 280 lzéo

L -
19. '1': ® 3800 v Compute Tt cesase he 0:0/3 + 007& 0089
20. WVatershed or subarea T_ or T, (add T, in steps 6, ll, and 19) .c.oeus hr 0./139

Use [Omrn
=0, hr
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Worksheet 3: Time of concentration (T,) or travel time (Ty)

Taturm Blvd.
Phoens¢ i AZ

Circle one: Present Developed

Project

Location

By Z Z@

Checked

Date 2;2'90

Date

Sub basin * 24D

Circle one: @ Tt through subarea

NOTES:
worksheet.

Include a map, schematic, or description of flow segments.

Space for as many as two segments per flow type can be used for each

(210-VI-TR-55, Second Ed., June 1986)

200 —
Sheet flow (Applicable to T_ only) Segment ID 8200
1. Surface description (table 3=1) . ccecenscse Fallow
2. Manning’s roughness coeff., n (table 3-1) .. 0,05
3. Flow length, L (total L < 300 ££) .ceseeese. £t | 200
‘. TUO')'I.' 26"‘\: r‘infall' Pz ®0s00scsres0ensce in ,'4-
5. Lland CIOPQ, T P 3 T£ £ 4 0'50
0.8
6. T, = M_gzs_(".g_).“_ Compute T, .,.... hr 0.04q + = 0,04ﬁ
P, st
B 2o~
Shallow concentrated flow Segment ID Lo Z200
7. Surface description (paved or unpaved) ..... U”/””‘{
8. Flow 1.ﬂ8th, L cecevcceccscccccscsescccccnss ft 720
9. Watercourse llOP.. 8 cecccccccscsccvsssncces ft/f: 0!40
10. Average velocity, V (figure 3=1) .cccecsecees ft/s 10. 0
- .—L—— ,02 + -
1l. T, * 3500V Compute T, seeees ne | O 0.02.
- 0 - EZo0 -
Channel flow Segment ID ‘ Cz&oyo _£200 ZooQ
12. Cross sectional flow area, 2 cecececoccocces ftz
130 “‘t:‘d p.tim:.r. pw 060008000000 0000000000 0 ft
14, Hydraulic radius, t -;1 Compute T sessecee ft
v
15. Channel S1ope, 8 cocccccccencsaccccscsesccss fL/fL 0'060 0.042 0'029
16. H‘ﬂning‘s tougthSC coeff.. M sececcccccsnses _—
1.49 t,2/3 .1/2
17, V=== = Compute V .ceeeee fT/8 2.9 9.7 2.5
18. Flow length' L [ R R R XN R EY R R RY YRR Y W W I IPPEPpapary f: //20 460 IOZO
L ,
19. Tr. * 3500 V Compute Tt cesese hr 2.03] |+ 0-0/4- + 0. 030
20, Watershed or subarea rc or ‘l't (add T: in steps 6, 11, and 19) ....... hr 0.14-4
-, . B ~ .é ”;).
i{.v‘loa.h.’ CCW\PU'*'(!‘ USing M v ()(a'f'. i .
x N Use [Onnn

D-3



Project

Location

Worksheet 3: Time of concentration (T,) or travel time (Ty)

By DLB

Tatum Blvd.

Phrserx ] AZ

Circle one: Present Developed

Circle one:

NOTES:

Checked

Date 2-2-90

Date

Sub basin & 20/

@ 'rt through subarea

worksheet.

Include a map, schematic, or description of flow segments.

Space for as many as two segments per flow type can be used for each

(210-VI-TR-535, Second Ed., June 1986)

Sheet flow (Applicable to 'rc only) Segument ID Azg’zgl
1. Surface description (table 3=1) seeeeeuenens Fallow
2. Manning’s roughness coeff., n (table 3-1) .. 4.05
3. Flow length, L (total L < 300 ££) ceeeeees.. £t | 220
4. Tvo-yr 24-hr rainfall, P, eeveeeeererececnss  dn | [ 4
5. Land 8lopE, 8 ccccscecoracacecorcssccsscnces fL/EL 057
o T, = 007 G0 Copute T, .uveee e | 0-050]% 0.450
Pz ]
Shallov concentrated flow Segment ID 82;/2‘;’ 623/2;/
7. Surface description (paved or unpaved) ..e.. U@QJV!J Uggll/(/
8. Flow length, L ccevecccrcacanssnsssscsesscns ft 260 200
9. Watercourse slope, 8 ceccceeccsecesseceacsss ft/ft | 0.39 0.10
10. Average velocity, V (figure 3=1) ..ceccesese ft/s 10.0 5.2
1. T, --3-6%_\1 Compute T, secees ne {0.067]+]0.0/1 0.018
Channel flow . Segment ID 0250210_/ E%‘L
12. Cross sectional flow area, & eceeeeeeseesees €2
13. Wetted perimeter, P, .ceececccccorvrcnccesce fc
.llo. Hydraulic radius, t -i Compute T svesves ft
15. Channel S1OPe, 8 ececevevececnccccananeenases fe/fc | 0.080 | 0. 934
16. Manning’s roughness coeff., N .vecesccccnces
17. v = 1:49 ':/3 .2 Compute V veeeee. fefs | 4.5 56
18. Flow 1ength, L eeeeeecccesvsscccsannscenenss  ft | 500 580
19. T, = Ta%'o—v- Compute T, ...... hr 0.ﬂ24 +{0.0729 2.053
20. Watershed or subarea Tc or T: (add '1‘t in steps 6, l1, and 19) ....... hr 0- /2]
2 73w
At 10~

|

D-3



Worksheet 3: Time of concentration (T,) or travel time (T})

Project Tav‘um &/V/ By DLB Date 2-2-90

Location %0{/}/.1//. AZ Checked ______ Date

Circle one: Present Developed -

Circle one: @ T, through subarea Sub _basin F 0

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments.

300 =
Sheet flow (Applicable to 'rc only) Segment ID Ag?oo
1. Surface description (table 3=1l) .ececcceccee F'allou)
2., Manning’s roughness coeff., n (table 3-i) .. 0.05

3. Flow length, L (total L < 300 ££) ceeeeccess ft 250

4. T"o‘yr 24=hr r‘inflll, Pz 00 sscssccsscsesoe in ,' 4

5. Lland llope, 8 vecessccsvesccessesessssnnssns ft/f: o'é/

0.8
6. T, = 0007 (aL) Compute T, .vceee ne | 0.054|+ =| 0.054
t «5 0.4 t
Pz s
&30 —~
Shallow concentrated flow Segment ID 7 300
7. Surface description (paved or unpaved) ..... Unpaved

8. Flow 1ength, L eeeeeeeecceccssonssecacessses £t | 360

9. Watercourse 8lOPE, 8 .eeccccocccsccccsccenee FL/EL 0,44

10. Average velocity, V (figure 3=1) .ececasecss ft/s ’0';

1. T, “33% Compute T, evco. e | 0.0101+ =1 0.0]0
Channel flow Segnent ID ngB-oo 933?50—0

12. Cross sectional flow area, 2 .ccceccccccscsce ft:z

13. Wetted perimeter, P, .ccececcccscscccccccsce fe

4. Hydraulic radius, © -;f COMPULE T eeseees £t

15. Channel S1OPe, $ cececcscccccascacscecccscees ft/ft | 0./9 2 03f

16. Manning‘’s roughness coeff., N cceccoccsscnee

17, v <129 "z” e Compute V ceveen. ft/s | D2 5.5

18. Flow 1ength, L ceceveceescennccccnnnsensaes  f£ | 400 530

19. T, = 3y Compute T, ...... e | 0013 |*|0.027 |=|0.04
20, Watershed or subarea rc or ‘1': (add Tt in steps 6, 1l, and 19) ..veeo. hr 01/04

=~ é,ZMI;

(210-VI-TR-55, Second Ed., June 1986)
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Worksheet 3: Time of concentration (T,) or travel time (Ty)

Ptojgct 7_47‘2077 5 /V/' . By _w Date Z'Z-?O

Location Pholhll / AZ Checked Date
- 7 ————
Circle one: Present Developed
Circle one: @ T, through subarea Subbosin ¥ 30|
NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments.

Alol -
Sheet flow (Applicable to 'I.‘c only) Segment ID 8301
l. Surface description (table 3=1) ceeccassssses %//ow
2. Manning’s roughness coeff., n (table 3-1) .. _0.05

3. Flow length, L (total L_<’ 300 ££) cevcsences ft 200

&, Two-yt 24=hr r‘infall, Pz *eevesssrcosasocne in ,'4-

5. Land 8lope, 8 ccecceccccerccsccncccssccsccss fL/fL 003

0.8
6. T, = 0.007 (al) ~ Compute T, ,,.... hr 0/52 *+ =1 0.152
0.5 0.4 t
Pz s
gzol-
Shallow concentrated flow Segment ID / 30]
7. Surface description (paved or unpaved) ..... Pmm/

8. Flw leﬂgth, L 9000000000000 0000000s00000000 f: 350

9. Watercourse llop.. 8 ecvcesccsccccsssosscasce ft/f: J‘J/‘S’

10. Average velocity, V (figure 3=1) .eececseees ft/s 2‘é

- L + =| 2.0
11. Tt 3600 v Compute T: sessee hr @'44/ 0 4/
Channel flow Segment ID » C%OAO“
12. CrOll ..C:ion‘l flo" ATCR, & cvccscscsccsses ftz
13. Wetted perimeter, Py *evccccccccccrscccssons ft
14, Hydraulic radius, v = p—. Compute r seveoes ft

v

15. Channel Slope, $ ceccevsescsvecacccncecensss 2/t | 0. 1/ 8

16. H‘nﬂing‘s roughGQSS Coﬁffa, N coeevcescsccee
L 1.9 23,12

17. v Compute V veeeee. ft/s | 3.0

18, Flow length, L ©ec0crseserrcsseessscsansone e ft 320

19. T:'J_ago_v Compute T ne | 0.025 |+ =1 0.025

t secseee

20. Watershed or subarea Tc or “.'t (add '1': in steps 6, 11, and 19) .eceeee Nhr 0.21%

R (3] mn

(210-VI-TR-53, Second Ed., June 1986)

|
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Worksheet 3: Time of concentration (T¢) or travel time (Ty)

Projece  JaTum Blvd.-
Locacton _ PApLsI/X . Az

Circle one: Present Developed
Circle one: Cf:) T, through subarea

NOTES:

Sheet flow (Applicable to T, only)

By 015

Checked __

Date Z-2-20

Date

worksheet.

Swbbasn=302

Include a map, schematic, or description of flow segments.

Segment ID

1. Surface description (table 3=1) cccoccevcccss

2. Manning’s roughness coeff., n (table 3=1) ..

3. Flow length, L (total L < 300 ££) .cceceeees ft
4, Two=-yr 24-hr rainfall, Pz esececsasccocscons in
S. Land 8lopPe, 8 cceccecccscsscscsccscnssssesss fL/EL
6. T, = Q;Q%%giﬂg%gii Compute T, ..v0ss hr

Pz s

Shallow concentrated flow Segment ID
7. Surface description (paved or unpaved) cece.

8. Flow length, L cicceecssccscccccsscccssccoce ft
9., Watercourse 8lope, 8 ccsecccsccessscccosscses fL/EfL
10. Average velocity, V (figure 3=1) .cececacecse ft/s
. T, = 33%5-7 Compute T, ceeees hr
Channel flow Segment ID
12. Cross sectional flow area, & ccecccessoscscce £t2
13. Wetted perimeter, p, ..ccucccccectcrcccrcanns ft
14, Hydraulic radius, v = ;: Compute £ seececee ft
15. Channel sSlope, 8 cesccovevcvscscocccasscanes FE/fL
16, Manning’s roughness coeff., N cocecccccsccce

17. v = 1.49 r:/3 '1/2 Compute V sevee.e ft/s
18, Flow length, L cesevescecccesscscnscccsccnae ft
19. T, = g Compute T, ...... hr
20.

Space for as many as two segments per flow type can be used for each

Z =
2550z

w

0- 05

70

4

0.09

0,042 |+ =1 J.04 24
+ -

8 30— C%gfb‘

0.037 1 0.02]

3.1 6.5

] 200 450

0.108 |*+10.02] |=|4./29

Watershed or subarea Tc or Tt (add T: in steps 6, 11, and 19) .ei0eee hr 0./ 7/

(210-VI-TR-55, Second Ed., June 1986)

= 0.3 mq
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4:56%11%(1 ; Sunepng Macety DL Date 2-2-99 | Job No.0//8
cugrisn # 100 Ge 16 B/l x T.1 e ZIY aF
y A= 2.54°%
d P= {15 d
{
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Checked by Date Sheet No.
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Sheet No.
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APPENDIX C-1

DRAINAGE AREA NO. 2
HEC-1 OUTPUT FOR SUB-BASIN NOS. 400 & 410



V‘ BKAMINSKI  * Sureyng Madeby D...8. Date .7-28-%0| Job No.olI8
A gll EelgrBlgégl D : S:’é‘miogy Checked by Date Sheet No.
For

COMBINE _Zup-8A5iNs ¥ 400 4 *4/0
' = 40.19 Aec.

Mountans P A=18.03 + 22./6

/.
CN = 95
2. Aemwme 80 % of T1tius FE-43 (orty butrs
o.n= (0.00)(22.2/) = /357 /e
3. Htume WY of as RE-43  (intributes
CN = 66

(0.90)(13.71) = [2.34 A.

DA =
4. Ascume 8S% of tms RE-43 (ntributes
= (085X 2695) = 24.61 Ac.
ﬂo /4955’ /77/.. z

= 95.7/ A&. =

-—

Total D.A cm#}éa/mjz

(86)(15.57+ 12.34 + 24.61) + (95 X 40.19)
95.71

Werghted CN
= 4.8




BKAMINSKI - Surveying Madeby DLP Date |-12-93 | Job No. 0!I g
“ s HUBBARD :ﬁ;’é‘m‘ Checked by Date Sheset Na.
engineering inc. ogy Eor

DrAINAGE AREA NO.Z - cm;,bumj Area

SUb Area 400/410

T Hilside Area = (18.02+22.10) + 4640 = 0.0628 my ®
( loo % Cmf?lbuf'e.s fv all strme)

RE-42% (Dovbletree Canyon ) Areq = 2%.2] 2440 = 0.0363 m”
. __bBr Z-Mear. %Ym 15, Contriloutes
v 10-Year %rm, 50% Contributes
For 15-,50- & 100-Year Storm, B0% Comhributes

TRe-42 (Tatum Fagtrills) frea = (3.7]+ 28.95) +£40 = 0.0LL7 m
B Z-Year Shim |, 707, lmbribotes
P 10-Yeav storm [ 50%, lontrilvtes
_Por 25-,50- 4 00~ “Vear Shrm, 40 °%% Cmtribotes

DA gy = 0.0628+ (015)(0.0263) +(0.20X0.067) = 0.0816 mi *

= 00629 + .(5.5‘0)(0.0363 + 0. 0667) = 0.1143 m?

"\

D Aoy
D.Agw= PProoyg= DAy = 0.0028 + (o 80X 0.0363) +(0.90)(0.0667)
= 0.15]9 mu ©




Worksheet 3: Time of concentration (T,) or travel time (Ty)

Project 7274-*”77 ﬁ/V/ ' By ﬂ,{:ﬂ Dace 2-F-90
Location ,"/t]ﬁ’,é}f’gb/f/ Z/] 76 “5/7-/” Z/V// Checked Date

Circle one: Present Developed

Circle one: @ T, through subarea Swbbastn Z LoD

NOTES: Space for as many as two segments per flow type can be used for each

worksheet,

Include a map, schematic, or description of flow segments.

(210-VI-TR-55, Second Ed., June 1986)

Sheet flow (Applicable to T, only) Segment ID “gazlo-o
1. Surface descripeion (table 3-1) eeueeen.. Cnilow
2. Manning’s roughness coeff., n (table 3-1) .. g./0
3. Flow length, L (total L < 300 ££) seevessses £t | 285
4. Two=yr 26-hr rainfall, Py eeverecssesecesess 40 1.4
S, Land 8lOPE, B cccesscoccasscscccssssscsssses fL/EL 0.5¢
6. 'l't - l‘-gg—ZT(%z—g—.i Compute rt cessee he | O 091+ o /0?
P2 s
Shallow concentrated flow Segment ID B‘c‘wdo;
7. Surface description (paved or unpaved) ceoee Uhﬁﬁ'ﬂfﬂ
8. Flow length, L ceeceoccecscecsscvsccccoscese ft Q/O
9. Watercourse slope, s ..............??.2(51'2.. fr/fe 0.25
10. Average velocity, V (figure 3-1) vecssaceces ft/s 3’0
1. T, -3_616_0_\7 Compute T, «eseee ne |0-03Z|+ =1 2032
Channel flow Segment ID C‘gﬁ-&o 04_3%-
12, Cross sectional flow areas, & cececcccsscscas £e?
13. VWetted perimeter, Py ceeescescctccscossnnsee ft
14. Hydraulic radius, T -5:',- Compute © .eeveer
15. Channel slope, s ..........?%?7.0........... fc/fe 0024 0-0/6
16. Manning’s roughness coeff., N cccccscccscsce
17. V= 1.49 r:” '1/2 Compute V .coesee ft/s é'7 510
18, Flow 1ength, L seveeeveecececnscscecacnseeee £t | 8370 | 1140
19. rt --ﬁéﬁ Compute Tt cesese hr 0036 +10.040 0,07é
20. Watershed or subarea 'rc or Tt (add Tt in steps 6, 11, and 19) ...cee0 Nr g. 2/7

D-3
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h FLOCD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS .
! MAY 1991 * hd HYDROLOGIC ENGINEERING CENTER *
! VERSION 4.0.1E * * 609 SECOND STREEY *
. . . DAVIS, CALIFORNIA 95616 .
* RUN DATE 01/14/93 TIME 09:55:20 * . (916) 551-1748 .
. »* * *
B2 2322232222222 ey ia st iddilisdd) FI 222222 2222222 a 2Rl Tyl 2 g gTrai ey ey

X X XXXXXXX  XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X OXXXXXXX  XXXXX XXX

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS 1S THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM



LINE

NV s wW N -

10
1
12
13
14
15
16
17

18
19
20
21
22
23
24
25
26

HEC-1 INPUT PAGE

IDivesane | I 2eveenas K J bovinnnn - JY - PO R PR Deeanen 10
ID CITY OF PHOENIX PROJECT NO. P-886515

10 TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.

1D KAMINSK] - HUBBARD ENGINEERING, INC. - JOB NO. 0118
1D HEC-1 FILENAME : 118-29.DAT

10 2 YEAR - & HOUR STORM

1T 2 O7FEBSO 1000 300 O8FEBY0 1000

10 5

KK 400

KM Subarea No. 400/410

BA .0816

IN 15

PB 1.16

PC .000 .008 .016 .025 .033 .041 .050 .058 .066 .074
PC .087 .099 .18 .138 .216 377 .834 911 931 .950
PC .962 972 .983 991 1.000

LS 89.8

up .13

KK 400R Subarea No. 400/410

KM Route Flows Through Retention Basin - Qutflow Under Tatum B8lvd.

KO 3

RS 1 ELEV 1372.2

sV 0 0.034 0.140 0.543 1.211 1.711 2.66 3.59

SE 1372.2 1372.5 1373 1374 1375 1375.4 1376 1376.5

sQ 0 0 16 45 - 59 64 96 194 380 680

SE 1372.2 1374 1374.5 1375 1375.2 1375.4 1375.75 1376 1376.25 1376.5
22
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L *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* MAY 1991 *
. VERSION 4.0.1E *
» *
* RUN DATE 01/14/93 TIME 09:55:20 *
* L 4

(2323220023222 ad 2222 2222242222222 22222

TA

KAMINSK] - HUBBARD ENGINEERING, INC. - JOB NO. 0118

CITY OF PHOENIX PROJECT NO. P-886515
TUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.

HEC-1 FILENAME : 118-29.DAT
2 YEAR - 6 HOUR STORM

7 10 OUTPUT CONTROL VARIABLES
[PRNT 5 PRINT CONTROL
IpLoT 0 PLOT CONTROL
QsCAL 0. HYDROGRAPH PLOT SCALE
7 HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE TFEB90 STARTING DATE
[TIME 1000 STARTING TIME
NQ 721 NUMBER OF HYDROGRAPH ORDINATES
NODATE 8FEBY0 ENDING DATE
NDTIME 1000 ENDING TIME
[CENT 19 CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRAINAGE AREA SQUAR
PRECIPITATION DEPTH  INCHE
LENGTH, ELEVATION FEET

FLOW cusic
STORAGE VOLUME ACRE-
SURFACE AREA ACRES
TEMPERATURE OEGRE

0.03 HOURS
24.00 HOURS

E MILES

S

FEET PER SECOND
FEET

ES FAHRENKEIT

132222 S 222 ddRl 2 2222222222202 2

* -

U.S. ARMY CORPS OF ENGINEERS .
* HYDROLOGIC ENGINEERING CENTER -
* 609 SECOND STREET v
* DAVIS, CALIFORNIA 95616 .
* (916) 551-1748 *
» L

ARNAE TR AT AN RS AR NENN AT AR RN TR RAINRY

e KAX REE WAE AW RRE ARN AR kR AkR RRk AR ARE AR RRR RER AAR kRR R Ak Rkd Ak wRd kdk R ke R AR AR Ak R R R

t2 2222222 24222 ]

L ] 4
18Kk v LOOR *
* *
(222222224222 ]
20 ko OUTPUT CONTROL VARIABLES
IPRNT 3
1pLoT 0
ascAL 0.

HYDROGRAPH ROUTING DATA

21 RS STORAGE ROUTING
NSTPS 1

Subarea No. 400/410

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

NUMBER OF SUBREACHES



1TYP ELEV TYPE OF INITIAL CONDITION
RSVRIC 1372.20 INITIAL CONDITION

X 0.00 WORKING R AND D COEFFICIENT
22 sV STORAGE 0.0 0.0 0.1 0.5
23 SE ELEVATION 1372.20 1372.50 1373.00 1374.00
24 s@ DISCHARGE 0. 0. 16. 45,
25 SE ELEVATION 1372.20 1374.00 1374.50 1375.00

STORAGE
OUTFLOW
ELEVATION

STORAGE
OUTFLOW
ELEVATION

PEAK FLOW TIME
(CFS) (HR)
264. 6.23

'EAK STORAGE  TIME
(AC-FT) (HR)
1. 4.20

PEAK STAGE TIME
(FEET) (HR)
1374.64 4.23

L 2 24

1.2 1.7 2.7 3.6

1375.00 1375.40 1376.00 1376.50

59. 64. 96. 194. 380.

1375.20 1375.40 1375.75 1376.00 1376.25

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

0.00 0.03 0.14 0.54 0.88
0.00 0.00 0.00 0.00 16.00
1372.20 1372.50 1373.00 1374.00 1374.50

3.13 3.59
380.00 680.00
1376.25  1376.50

Rw L3 2 4 AW

HYDROGRAPH AT STATION 400R

MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR

(CFS) 3. 1. 1.
C(INCHES) 0.296 0.296 0.296
(AC-FT) 1. 1. 1.

MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR
0. 0.

MAXIMUM AVERAGE STAGE
6-HR 26-HR 72-HR
1374.08 1373.73 1373.73

CUMULATIVE AREA = 0.08 sa MI

1.21 1.46 1.7 2.26 2.66
45.00 59.00 64.00 96.00 194.00
1375.00 1375.20 1375.40 1375.75 1376.00

Wi

24 .00-HR
1.

0.296

1.

24.00-HR
0.

24.00-KR
1373.73

680.

1376.50



RUNOFF SUMMARY
FLOW [N CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX IMUM TIME OF
OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE
HYDROGRAPH AT 400 51. 4.07 4. 1. 1. 0.08
ROUTED TO 400R 24. 4.23 3. 1. 1. 0.08 1374 .64 4,23

**= NORMAL END OF HEC-1 ***
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FLOOD HYDROGRAPH PACKAGE (HEC-1) b * U.S. ARMY CORPS OF ENGINEERS
MAY 1991 * * HYDRCLOGIC ENGINEERING CENTER
VERSION 4.0.1E o * 609 SECOND STREET
. - CAVIS, CALIFORNIA 95616
RUN DATE 01/14/93 TIME 09:54:41 * * (916) 551-1748
» L ]

X X XXXXXXX  XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1D8, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS [S THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK QUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

0SS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE OIFFERENCE ALGORITHM

AAA A AAA AR SR A 2222222222 22 2 2 2 e 2

AR NN SRR AR AN RN IR IANCANC TN NRY



LINE

N WV N

10
1"
12
13
14
15
16
17

18
19
20
21
22
23
24
25
26

0.

1D
10
10
1D
1D
17
10

KK
KM
BA
IN
4]
PC
PC
PC
LS
uo

KK
KM
KO
RS
SV
SE
SQ
SE
22

...... R JA . A . Z Y - P SRS R TR 1

HEC-1 INPUT PAGE 1

CITY OF PHOENIX PROJECT NO. P-BB6515
TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
KAMINSK] - HUBBARD ENGINEERING, INC. - JOB NO. 0118
HEC-1 FILENAME : 118-28.DAT
10 YEAR - & HOUR STORM
2 07FEBY0 1000 300 08FEB90 1000
S -

400
Subarea No. 400/410
.11463
15
2.07
.000 .008 .016 .025 .033 041 .050 .058 .066 .074
.087 .099 .18 .138 .216 377 .834 91 93 .950
.962 972 .983 .991  1.000

89.8
.13
400R Subarea No. 400/410
Route Flows Through Retention Basin - Outflow Under Tatum Blvd.
3
1 ELEV 1372.2
0 .034 L1460 543 1.211 .7t 2.66 3.59

1372.2 1372.5 1373 1374 1375 1375.4 1376 1376.5
0 0 16 45 59 64 96 194 380 680
1372.2 1374 1374.5 1375 1375.2 1375.6 1375.75 1376 1376.25 1376.5




R e e T R AR L AR A A R R A AR RS A At

- -

«  FLOOD HYOROGRAPH PACKAGE (HEC-1) *
. MAY 1991 .
. VERSION 4.0.1E .
» w
* RUN DATE 01/14/93 TIME 09:56:4% *
i -

(A0 AALRAAAASA LR 2222222222222 222222 23

TATUM BLVD.

CITY OF PHOENIX PROJECT NO. P-886515
- MOCKINGBIRD LANE TO SHEA BLVD.

KAMINSKI - HUBBARD ENGINEERING, INC. - JOB NO. 0118

710 OUTPUT CONTROL VARIABLES
[PRNT §

IpLoT 0

QsSCaL .

I HYDROGRAPH TIME DATA

NMIN 2

IDATE TFEBS0

ITIME 1000

NQ 721

NDDATE 8FEB90

NOTIME 1000

[CENT 19

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

FEET

HEC-1 FILENAME : 118-28.DAT
10 YEAR - & HOUR STORM

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

0.03 HOURS
24.00 HOURS

SQUARE MILES
[NCHES

CUBIC FEET PER SECOND
ACRE-
ACRES
DEGREES FAHRENHEIT

FEET

AR AAALE S AL R L E T T Y 111 R R papupap prpapappy

» L4
. U.S. ARMY CORPS OF ENGINEERS .
- HYDROLOGIC ENGINEERING CENTER .
* 609 SECOND STREET .
* DAVIS, CALIFORNIA 95616 o
. (916) 551-1748 b
L 4 -

RN AN RTINS T TN TN AN NN PN IR Y TRORNY

TEE AW AET AAN AR AWE FER AYY BWR AR SR AET AFY AAT AAT ATW AN FRT NEN AAR WRW FEY AR WRE ARR BT AT AT YWY KRR KXW YT TEW

P T x222 2222212 ¢3 ]
18 kK o+ 4O0R *
* »

AARRTERNRAAEREER

20 k0 OUTPUT CONTROL VARIABLES
IPRNT 3
IPLOT 0
QSCAL 0.
HYDROGRAPH ROUTING DATA
21°RS STORAGE ROUTING

NSTPS 1

Subarea No. 400/410

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

NUMBER OF SUBREACHES



1TYp ELEV TYPE QF INITIAL CONDITION
RSVRIC 1372.20 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
22 sv STORAGE 0.0 0.0 0.1 0.5 1.2 1.7 2.7 3.6
23 SE ELEVATION 1372.20 1372.50 1373.00 1374.00 1375.00 1375.40 1376.00 1376.50
24 SQ DISCHARGE 0. 0. 16. 45. 59. 64. 96. 194,
25 SE ELEVATION 1372.20 1374.00 1374.50 1375.00 1375.20 1375.40 1375.75 1376.00
kW
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 0.03 0.14 0.54 0.88 1.21 1.46 1.7 2.26
OUTFLOW 0.00 0.00 0.00 0.00 16.00 45,00 59.00 64.00 96.00
ELEVATION 1372.206 1372.50 1373.00 1374.00 1374.50 1375.00 1375.20 1375.40 1375.75
STORAGE 3.13 3.59
OUTFLOW 380.00 680.00
ELEVATION 1376.25 1376.50
wEw yRw AW *ER TR
HYDROGRAPH AT STATION 400R
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 26.00-HR
145. 4.13 (CFS) 13. 3. 3. 3.
(INCHES) 1.051 1.051 1.051 1.051
(AC-FT) 6. Toé. 6. 6.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-HR 72-HR 24.00-HR
2. 4.13 1. 1. 1. 1.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) §-HR 24-HR 72-HR 24.00-HR
1375.87 4.13 1374.27 1373.80 1373.80 1373.80
CUMULATIVE AREA = 0.11 sQ M!

380.

1376.25

2.66
194.00
1376.00

680.

1376.50




OPERATICN STATION

HYDROGRAPH AT

ROUTED TO

*** NORMAL END OF HEC-1 =*~

490

4Q0R

PEAK
FLOW

179.

145,

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECONO
TIME [N HOURS, AREA [N SQUARE MILES

TIME OF AVERAGE FLOW FOR MAXIMUM PERICD

PEAK 6-HOUR 24-HOUR 72-HOUR
4.03 14. 4. 4.
4.13 13. 3. 3.

BASIN MAXTMUM
AREA STAGE

0.1

0.1 1375.87

TIME OF
MAX STAGE

6.13
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FLCOD HYDROGRAPH PACKAGE (HEC-1)  * . U.S. ARMY CORPS OF ENGINEERS
MAY 1991 * g b HYDROLOGIC ENGINEERING CENTER
VERSION 4.0.1E * * 609 SECOND STREET
. o DAVIS, CALIFORNIA 95616
RUN DATE 01/14/93 TIME 09:53:56 * bd (916) 551-1748
- *

X X OXXXXXXX  XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX  XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC10B, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE OEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP B81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE ODIFFERENCE ALGORITHM

(A2 AR A AR A 22222222 2 22 22 12 Ry ey

”

RN AN TR AN R AN N TR AN IR N NP OTIRIEY



LINE

N O NN —

10
"
12
13
14
15
16
17

18
19
20
21
22
23
24
25
26

HEC-1 INPUT PAGE 1
(> J | 2evennns K beveenns Seiennnn bevecnnn Teearane - Denennn 10
3] c1TY OF PHOENIX PROJECT NO. P-886515
10 TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
10 KAMINSK] - HUBBARD ENGINEERING, INC. - JOB NO. 0118
1D HEC-1 FILENAME : 118-27.DAT
10 25 YEAR - & HOUR STORM
17 2 O7FEB9O 1000 300 Q8FEB90 1000
10 S
KK 400
KM Subarea No. 400/410
BA  .1519
N 15
PB 2.57
PC .000 .008 .016 .025 .033 .041 .050 .058 .066 .074
PC .087 .099 .118 .138 216 377 834 R-2b .931 .950
PC .962 972 .983 991 1,000
LS 89.8
uo .13
KK 400R Subarea No. 400/410
KM Route Flows Through Retention Basin - Outflow Under Tatum 8lvd.
KO 3
RS 1 ELEV 1372.2
SV 0 .034 L1460 543 1.211 1.7 2.66 3.59
SE 1372.2 1372.5 1373 1374 1375 1375.4 1376 1376.5
sQ 0 0 16 45 59 64 96 194 380 680
SE 1372.2 1374 1374.5 1375 1375.2 1375.4 1375.75 1376 1376.25 1376.5
22
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o FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CCRPS CF ENGINEERS .
. MAY 1991 . * HYDROLOGIC ENGINEERING CENTER .
* VERSION 4.0.1E * * 609 SECOND STREET .
* * * DAVIS, CALIFORNIA 95616 *
* RUN CATE 01/14/93 TIME 09:53:56 * * (916) 551-1748 .
- - - .
hAAAAAAA AL AL PRI IR L 222 L2 2] AR RN RN T TN R AN IR IR TR NN AN T IR ORI ONNY

CITY OF PHOENIX PROJECT NO. P-886515
TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
KAMINSK] - HUBBARD ENGINEERING, INC. - JOB NO. 0118
HEC-1 FILENAME : 118-27.DAT
25 YEAR - 6 HOUR STORM

7 10 OUTPUT CONTROL VARIABLES
[PRNT 5 PRINT CONTROL
[pLOT 0 PLOT CONTROL
QsCAL 0. HYDROGRAPH PLOT SCALE
I7 HYDROGRAPH TIME DATA
NMIN 2 MINUTES [N COMPUTATION INTERVAL
[DATE 7FEBY0 STARTING DATE
ITIME 1000 STARTING TIME
NG 721 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 8FEBY0 ENDING DATE
NOTIME 1000 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE  24.00 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENMEIT

AEX AR AN AAT RAR AAR AW AR ART FAW AP AW FOF AT AEF ART ARR AER FAR ART ART RER FRR ARR ARR® AR AR AR XAT AXR kYN wwT ew

L2232 222222224
* -
18 XK b 400R * Subarea No. 400/410
- -
RATRRANERRENRAWY
20 X0 OUTPUT CONTROL VARIABLES
[PRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYOROGRAPH ROUTING DATA

21 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES



17YP ELEV TYPE OF INITIAL CONDITION
RSVRIC 1372.20 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
22 sv STORAGE 0.0 0.0 0.1 0.5 1.2 1.7
23 SE ELEVATION 1372.20 1372.50 1373.00 1374.00 1375.00 1375.40
26 S0 D1SCHARGE 0. 0. 4S. 59. 64.
25 SE ELEVATION 1372.20 1374.00 1374.50 1375.00 1375.20 1375.40
W
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 0.03 0.14 0.54 0.88 1.21 1.46
QUTFLOW 0.00 0.00 0.00 0.00 16.00 45.00 59.00
ELEVATION 1372.20 1372.50 1373.00 1374.00 1374.50 1375.00 1375.20
STORAGE 3.13 3.59
QUTFLOW 380.00 680.00
ELEVATION 1376.25 1376.50
"W TRw el wew he
HYDROGRAPH AT STATION 400R
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-KR 72-HR 24.00-HR
314, 4.07 (CFS) 25. 6. 6. 6.
(INCHES) 1.511 1.511 1.511 1.511
(AC-FT) 12. 12. 12. 12.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-HR 72-HR 24.00-HR
3. 4.07 1. 1. 1. 1.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 26-HR 72-HR 24.00-HR
1376.16 4.07 1374.38 1373.84 1373.84 1373.84
CUMULATIVE AREA = 0.15 s@ Ml

2.7

1376.00

96.

1375.75

.M
64.00
1375.40

3.6

1376.50

194.

1376.00

2.26
96.00
1375.75

380.

1376.25

2.66
194.00
1376.00

680.

1376.50




CPERATION STATION
HYORCGRAPH AT 400
ROUTED TO 400R

*** NCRMAL END OF HEC-1 ***

RUNQOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME !N HOURS, AREA IN SQUARE MILES

TIME OF AVERAGE FLOW FOR MAXIMUM PERIQD

PEAK 6-HOUR 24-HOUR 72-HOUR
4.03 26. 6. 6.
4.07 25. 6. 6.

BASIN MAX [MUM
AREA STAGE

0.15

0.15 1376.16

TIME OF
MAX STAGE

4.07
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*

FLOOD HYDROGRAPH PACKAGE (HEC-1)
MAY 1991 *
VERSION 4.0.1E ol

RUN DATE 01/14/93 TIME 09:53:17

-

LA A AL RS A S SA AR 2 R T 2 2 tddd

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

L L L T L L S p ey
- -«
. U.S. ARMY CORPS OF ENGINEERS b
* HYDROLOGIC ENGINEERING CENTER .

- 609 SECOND STREET *
* DAVIS, CALIFORNIA 95416 o
* (916) 551-1748 *
» »

AR NN AT AN TN I AN R NI AN TN NN I TN NN RN T IR WY

XXXXXXX  XXXXX X
X X X XX
X X X
XXXX X XXXXX X
X X X
X X X X
XXXAXXX XXXXX XXX

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS 1S THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

XINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM



LINE

~N O VS NN

10
"
12
13
14
15
16
17

18
19
20
21
22
23
24
25
26

10.

10
10
1D
[0
1D
17
10

KK
KM
BA
IN
P8
PC
PC
PC
LS
uo

KK
KM
KO
RS
SV
SE
SQ
SE
¥4

...... - SUUUUS: S SN SO - SR (O N T

HEC-1 [NPUT PAGE 1

CITY OF PHOENIX PROJECT NQ. P-884515
TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
KAMINSK] - HUBBARD ENGINEERING, INC. - JOB NO. 0118
HEC-1 FILENAME : 118-26.DAT
50 YEAR - 6 HOUR STORM
2 07FEBY0 1000 300 08FEBSO 1000
5 .

400
Subarea No. 400/410
L1519
15
2.96
.000 .008 .016 .025 .033 .041 .050 .058 .066 .074
.087 .099 .118 .138 216 377 .834 911 .931 .950
.962 972 .983 .991  1.000

89.8
13
400R Subarea No. 400/410
Route Flows Through Retention Basin - Outflow Under Tatum Blvd.
3
1 ELEV 1372.2
0 .034 140 L5643 1,211 1.7t 2.66 3.5¢9

1372.2 1372.5 1373 1374 1375 1375.4 1376 1376.5
0 0 16 45 59 &4 96 194 380 680
1372.2 1374 13745 1375 1375.2 1375.4 1375.75 1376 1376.25 1376.5
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i FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS .
' MAY 1991 - - HYDROLOGIC ENGINEERING CENTER *
‘ VERSION 4.0.1E * . 609 SECOND STREET hd
. - * DAVIS, CALIFORNIA 954616 .
" RUN DATE 01/14/93 TIME 09:53:17 * * (916) 551-1748 .
. [ ] - L ]
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CITY OF PHOENIX PROJECT NO. P-888515
TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
KAMINSK! - HUBBARD ENGINEERING, INC. - JOB NO. 0118
HEC-1 FILENAME : 118-26.0AT
SO YEAR - 6 HOUR STORM

710 OUTPUT CONTROL VARIABLES
[PRNT 5 PRINT CONTROL
IpLoT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
7 HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 7FEB90 STARTING DATE
[TIME 1000 STARTING TIME
NQ 721 NUMBER OF HYDROGRAPH ORDINATES
NODATE 8FEBF0 ENDING DATE
NDTIME 1000 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE  24.00 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

X FEX AAN AAE AR FAR KAR AER PRW XWX FEE AR AART AVT AR ARE AAT AER AAY AAW AER AAT ART ARWR AR AAY AR ATR AEX NET AN AT WAW

RRANTRREARRRND
- -
18 KK - 4O00R * Subarea No. 400/410
» L
ia31322 3222232}
20 k0 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
{PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

21 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES



[TYP ELEV TYPE OF INITIAL CONDITION l
RSVRIC 1372.20 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT |
22 sv STORAGE 0.0 0.0 0.1 0.5 1.2 1.7 2.7 3.6 _
23 SE ELEVATION 1372.20 1372.50 1373.00 1374.00 1375.00 1375.40 1376.00 1376.50 I
24 SQ D1SCHARGE 0. 0. 45. 59. 6. 96. 194. 380. 680.
25 SE ELEVATION 1372.20  1374.00 1374.50 1375.00 1375.20 1375.40 1375.75 1376.00 1376.25 1376.50 I
L2 2] l
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 0.03 0.14 0.54 0.88 1.21 1.46 1.7 2.26 2.66 l
QUTFLOW 0.00 0.00 0.00 0.00 16.00 45.00 59.00 64.00 96.00 194.00
ELEVATION 1372.20 1372.50 1373.00 1374.00 1374.50 1375.00 1375.20 1375.40 1375.75 1376.00
STORAGE 3.13 3.59 I
OUTFLOW 380.00 680.00
ELEVATION 1376.25 1376.50
wRE b 2 2 4 b 2 2] *wR wEw l
HYDROGRAPH AT STATION 400R
PEAK FLOW TIME MAXIMUM AVERAGE FLOW I
(CFS) (HR) 6-HR 26-HR 72-HR 26.00-HR
381. 4,07 (CFS) 30. 8. 8. 8.
{INCHES) 1.863 1.863 1.843 1.863 I
(AC-FT) 15. 15. 15. 15.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-HR 72-HR 24.00-HR
3. &.07 1. 1. 1. 1.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6~HR 24-HR 72-HR 24.00-HR
1376.25 4.07 1374 .42 1373.86 1373.86 1373.86
CUMULATIVE AREA = 0.15 sa MI l




PEAK
OPERATION STATICN FLOW
HYDROGRAPH AT 400 389.
ROUTED TO 400R 381.

T**® NORMAL END OF HEC-1 w=»»

FLOW
TIME IN

TIME OF
PEAK

4.03

RUNOFF SUMMARY
[N CUBIC FEET PER SECOND
HOURS, AREA [N SQUARE MILES

AVERAGE FLOW FOR MAXIMUM PERIOD
6-HOUR 24-HOUR 72-HOUR

32. 8. 8.

30. 8. 8.

BASIN MAX [MUM
AREA STAGE
0.15

0.15 1376.25

TIME OF
MAX STAGE
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FLOOD HYDROGRAPH PACKAGE (HEC-1)  * . U.S. ARMY CORPS OF ENGINEERS
MAY 1991 * HYDROLOGIC ENGINEERING CENTER
VERSION 4.0.1E 609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 551-1748

*

RUN DATE 01/14/93 TIME 09:50:55

* * & =

L]
*
-
»

X X XXXXXXX  XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX  XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC108, AND HEC1KW.

THE OEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE [NPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
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HEC-1 INPUT PAGE 1
£+ TP | Cevennnn k JAP, bovivaedSinnnnns [ Y Teeeaens Beeernnn 9ernnn .10
4¢] CITY OF PHOENIX PROJECT NO. P-886515
10 TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
1o KAMINSX] - HUBBARD ENGINEERING, INC. - JOB NO. 0118
1D HEC-1 FILENAME : 118-25.DAT
10 100 YEAR - 6 HOUR STORM
17 2 07FEBY0 1000 300 08FEBSO 1000
10 S
KK 400
KM Subarea No. 40076410
BA L1519
IN 15
P8 3.35
PC .000 .008 016 .025 .033 .06 .050 .058 .066 .074
PC .087 .099 .118 .138 .216 377 .834 91 .931 .950
PC .962 .972 .983 L9917 1.000
LS 89.8
up 13
KX 400R Subarea No. 400/410
KM Route Flows Through Retention Basin - Outflow Under Tatum Blvd.
X0 3
RS 1 ELEV 1372.2
SV 0 .034 .140 543 1.2117 1. 2.66 3.59
SE 1372.2 1372.5 1373 1374 1375 1375.4 1376 1376.5
se 0 0 16 45 59 64 96 194 380 680
SE  1372.2 1376 1374.5 1375 1375.2 1375.4 1375.75 1376 1376.25 1376.5
22
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b FLOOD HYOROGRAPH PACKAGE (HEC-1) * > U.S. ARMY CORPS OF ENGINEERS .
. MAY 1991 . - HYDROLOGIC ENGINEERING CENTER .
. VERSION 4.0.1E - hd 609 SECOND STREET .
. * * DAVIS, CALIFORNIA 95616 .
* RUN DATE 01/14/93 TIME 09:50:55 * * (916) 551-1748 .
. » - L 4

(4422208222 iaddi 222222222222 AAA LA LS A A A2 AL 2l LR ] Ry R R R R

CITY OF PHOENIX PROJECT NO. P-886515
TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
KAMINSK! - HUBBARD ENGINEERING, INC. - JOB NO. 0118
HEC-1 FILENAME : 118-25.DAT
100 YEAR - 6 HOUR STORM

710 OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IpLoT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
7 HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 7FEB90 STARTING DATE
ITIME 1000 STARTING TIME
NQ 721 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 8FEBF0 ENDING DATE
NDTIME 1000 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE  24.00 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

THR KRR KT AR AWR AEN IRR FEW AAWT ARW AAT AAVY SEW AR FER AVR FET TR VER ERE AER ERNT TEE FER AAR AT ARR PR WRT KW AT PER YR

AARNEBAETWREONNR
» *
18 XK * 400R * Subarea No. 400/410
- -
AANNANTRATREER
20 xo OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

21 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES



ITYP ELEV TYPE OF INITIAL CONDITION l
RSVRIC 1372.20 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
22 SV STORAGE 0.0 0.0 0.1 0.5 1.2 1.7 2.7 3.6 I
23 SE ELEVATION 1372.20 1372.50 1373.00 1374.00 1375.00 1375.40 1376.00 1376.50
24 SQ DISCHARGE 0. 0. 16. 45, 59. 64, 96. 194. 380. 680. l
25 SE ELEVATION 1372.20 13746.00 1374.50 1375.00 1375.20 1375.40 1375.75 1376.00 1376.25 1376.50 I
whw I
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA -
STORAGE 0.00 0.03 0.14 0.54 0.88 1.21 1.46 1.7 2.26 2.66
OUTFLOW 0.00 0.00 0.00 0.00 16.00 45.00 59.00 64,00 96.00 194.00
ELEVATION 1372.20 1372.50 1373.00 1374.00 1374.50 1375.00 1375.20 1375.40 1375.75 1376.00
STORAGE 3.13 3.59
OUTFLOW 380.00 680.00
ELEVATION 1376.25 1376.50
b E 34 *Ew _Ew *Rw "Ew I
HYDROGRAPH AT STATION 400R
PEAK FLOW TIME MAXIMUM AVERAGE FLOW I
(CFS) (HR) 6-HR 24-HR 72-HR 24.00-HR
451, 4.07 (CFS) 36. 9. 9. 9.
(INCHES) 2.223 2.223 2.223 2.223
(AC-FT) 18. 18. 18. 18.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-HR 72-HR 24.00-HR l
3. 4.07 1. 1. 1. 1. -
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 26-HR 72-HR 24.00-HR
1376.31 4.07 1374.46 1373.88 1373.88 1373.88
CUMULATIVE AREA = 0.15 sa M}




RUNOFF SUMMARY
FLOW [N CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX I MUM TIME OF
OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE
HYDROGRAPH AT 400 455. 4.03 37. 9. 9. 0.15
ROUTED TO 4O0R ~ 451, 4.07 36. 9. 9. .15 1376.31 4.07

*** NORMAL END OF HEC-1 ***



APPENDIX C-2

DRAINAGE AREA NO. 2
PEAK DISCHARGE & RETENTION CALCULATIONS FOR
SUB-BASIN NOS. 421-423 & 431-432



BKAMINSKI -+ Suveymg Mads by 2 /. 8. Date 7-27-%0 Job No. 0//18
sHUBBARD @ f.iy‘g'mlogy Checked by Date Sheet No.
engineering inc. For
syp-gr,sIN No. 421
(D §U3A’KZA 42"" f‘ﬂsswn:s 90% Q,,/},za,‘g_:
T Bssidentral Ared ‘-"—._[2_{?0'/249’.—' 435&!0] X0.90 = 2.40 4o,
(C=0.60)
Roow. Area = [0.90 x 20 2;43560] = 0.83 Ae.
_lc=095) _ __ RO
"Lc = 0w . . A=3car = 2.2285 I
Cescription | 2% | 1o 25 | S0Yr | loovr
T, cnfhr 2.4 3.9 4.5 5.0 55
Q, ¢F5 5. 35 8. 47 10.03 1.4 12.26
(2) zvepren 4z1-2
Residentrif Area = [3.66x20%+ 43500 X 090 = 3.3 Ao,
(C=0.60) .
Row. Areq = [0.91% 20° * 43500 ] = 0.84- Ae.
(¢=095)
L =lOmn. @ =3cAT = 28407
@%nﬁ‘zén 2Yr 10 Yr 25\ 50Yr 106 Yr
T, ;'n]};;' 24 | a8 45 | 50 | 56
Q, ¢Fs | 4765 | /p.é9 /2.66 14.67 5.48




Made by 2. (. 3. Date 7-3/-9p | Job No. 0//&
Date Sheet No.

" BKAMINSKI]  « Surveyng
'HUBBAR . C'vé' ' Checked by
engineering inc.  *HYydolow P~

sup-pboIN No. 422

Reerdentril Areq = (276X 2% 435507 x 0.90 = 8.67 Ac.

lez080)
ROW. Arca = [2.04 x2 2 43560] = .87 Ae.
(¢=0.95) o .

Time of Gwe. , Yp

Overiand Time : (= 350 0, 5= 00wkt bare soif
d?ﬁ = /2.3 rm //9476 2/ (0//-/:2,::.44/)

PR AP

_ buttr Fioe. Tm;_ [52»7,__@ 47»/7 on Fa_gz 26 dﬂfjdﬂw/) B

—— ‘ 4&0&'_7 A4 7 7% J‘;‘rzgf - Faﬂ/é/ Df'/V& 4 o ,
L, = 110" , 5= 001050, Q=2.5¢5 —> Y=3.0%ps = 4i = 3,@ = 0.6 mm.
ly=624", 5, -00020/4) Q=305 = = |.blps — 4k =L2L = £.5mn.

_43_‘_’__232 43=0029 /4, Q=3.0¢% > Y=224m = 4t = fffﬁa = L2

by = 272" 5 "00//’//‘# Q=300 > U= 3/@-»;# _3532_,,%,”

S -Tot2l = 9, B run.

t, =12.3+98= 22 /amm;”’

Daspotors 2% o, | 25% 2% loo .,
I,uon/nr Lee |z | 320 | G55 4.0
&, e ] ""éfif*f___ /5.69 | 19.60 | 2063 | 23.25

A=ZAT =[lz T550) + (I 37)/0 95)] I
= 52’//5I T T




Py NKAMINSKI ¢ suneyng Madeby DL 2. Date 3-/4-90| Job No. 01/ 8
\‘ s HUBBARD :g'v" | Checked by Date Sheet No.
engineering inc. yarology Eor
DPAINAGE CALCULATIONS PR 4uBBASIN No. 423
. i % &)vl‘r:hfds
(/) Zﬂ/?//? : 5 B 2 70 :
7 -/,@—49 )4/?4 =[( Z_-?@;iﬂ-__)&w) 3 4}540]x 090 = (9.23 4.
=250
A/‘z//.é/d& Area = ( i7:‘—’){ 200)%: 43500 = 21.86 Ae.
(£=0.70)
£, = /5. 3run. Q=zcAr =[(a.50)’/‘7,23) o 0Y2.36)] T = 24.92 T
Ceexrphicer 2YR. 10YR. 25 YR. s0ve 100 Ye.
Irrteasity , infir 2.0 3.z 3.9 4.2 g4
A , CFs 49.8 77.7 94.7 | 104.7 117.1

(2) Fetentorr PLasin Sforage

Freom @//ﬂf//w///ﬂ}ﬂs £ pohate érw/mj Fla :

Volume = 162,203 A2

3} Fottnton Besin Stwage V6. Zuk Qschurge (2hr divstiiin)
Uewy (',/7 of hoenre Methid

Roguired Gyuecty = 7200 & ()

puscriphiors ZYe. 10 YR. 25 e 50 Y. 0o e, |
Intensty | onfbr 048 0. 30 0.96 [.10 125 |
&, crs 12.0 9.9 | 23.7 27.4 | 3.z
/,;,‘,Z/;() Coppccty 86,124 143,540 | 172,247 | 197 36 | 224,250 :




P BKAMINSKI  « suneying Made by [ /. AB. Date 3-/6-<) | Job No. p/&
d |HUBBARD s Civi Checked by Date Sheet No.

* Hydrology

engineering inc. For

DRMNAGE _(pcs.  SuBBASIN 423 (1onTp)
4) Feteation Posn Shrase vé. Prak Orscharge (2. )
Volume (#7%) = @

!

X2-67x t, x 0.5 x &0

| Descnption |z OR. 25 Y@ 50ve. 100 .

R, CFe 49.% 79.7 4.7 [04.7 071
Voiume , 4 61, 031 17,675 | 116,058 | 128,213 | 143,509




Worksheet 3: Time of concentration (T,) or travel time (Ty)

Project ‘/’dﬁlm Blvd- By ‘ Dace 2 /5-90
Location Mﬁ([/f}db/;"{/ Lane To Shea Blvd. Checked Date

Ci{rcle one: Present Daveloped -

Circle one: @ 'I.'c through subarea Subbasirn =422

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments.

23~
Sheet flow (Applicable to T, only) Segment ID A4
1. Surface description (table 3=l) .icevececees Fauow
2, Manning’s roughness coeff., a (table 3-1) ., 005

3. Flow length, L (total L < 300 ££) .eeeeeees.  f£2 | 300

4, Two=yr 24-hr rlinfall, Pz teeevsecccccncsnces in |'4
30
S. und llope, s ...Q..C.l..l..'...’Oio/l.m.iQQOOO ft/f: 0’45
0.8
6. ‘1't '2:0—37—5-("—3)“—— Compute r: ceesee hr 4072 + =1 0.072
Pz L] . L]

v I
Shallow concentrated flow Segment ID (423
7. Surface description (paved or unpaved) ..... Linpaved

8. FIOV length, L 0060000000008 0000000s000000000 e t: 400

5. ’
9., Watercourse llope, ] .....0........4044.@'... ft,f: 0‘ l4—

10. Average velocity, V (figure 3=1) cceeeaceses ft/s @‘0

R L0l9 |+ | 0.0
11. Tt 3600 v Coupute 'rt (XEXEXY] hr 0 0 ? H
Channel flow Segnent ID

"12. Cross sectional flow area, 2 ceccececccscnce ftz

13- Wetted p!l’iﬂ.ter, P“ t0vscsesccssevsenscseven ft

14. Hydraulié radius, ¢ -2 Compute r ececasee ft

v
150 Chlm'lel Slope, -} uocooco.-c.o.c?-o .2.%.6.@.'... ft/ft 0'0,5

16, Manning’s roughness coeff., 0 ccccoccasscces
- 1.49 r2/3 .1/2

n

17, ¢ Compute V .eeee.. fC/8 4°0

18. Flow leng:h, L 0000000000000 0000 00000000000 ft Zzw

L -
19. T, " T5e5 7 Compute T, ...... hr 0.164 |+ 0. 164

20. Watershed or subarea Tc or rt (add ‘1‘c in scteps 6, 11, and 19) ..cacee hr 0'255

= 5.3 min

(210-VI-TR-55. Second Ed.. June 1986)



Pevised -20-90

lKAM[NSKI * Surveying Made by DL% Date 7-20-670 Job No. 0/,6
{4 saHUBBARD ;& Checked by Date Sheet No.
engineering inc. ydrology Cor

SAppREA NO- 4%)-1 WYDRoLogY
Mountacn View R4. (outn Half)

[2.722200% 43260] * 0.90

Pomdential Area =

(C=055) = 3,08 Ac.

R.O-W. Area = [0.6! x 200°%: 43%0]
(¢=09%) = o7 e

Time of Cor. | £,

(> ovewland Plow Time = L= 200" , 5= 0.02 [t

(A%umc 0% Contributes

sy = 15w (Fage 2, 0.7 tamal)

(2> Shreet Flow Thme : L, 184" , %2= 0.0080 /A

Q= 2 cho (boumed) — V=324,

124 _

60)(2'7 - [- /mm.

A{cz =

(Page 26, ¢.0-P.

Manua

b= 226" | 55200223 '/4 | Q=35 (Msumed)

& V= 3% ke

)

A%Qz 2_25%%8 = [.Omn .
4, = by + bty ¥ Dby = 15+ L +10 = 1T,
R=ZCAT = [(0.56}3.03) +(o.4510.74)JI |
= 2347 L
Dseenrphion 2 Y. lo Yr. 25 Yr. SOV, P
T, /v 1.9 3. | 2.0 4.0 4.5
R, | 4w | 742 | 86 | 46 |09




7 BKAMINSKI  * Surveyng Made by L2L. . Date 7-/2-9/| Job No. 011 £
‘ s HUBBARD :g‘y"é‘rology Checked by Date Sheet No.
englneermg inc. For

SYBAREA No. 42|-2

cybdivided into 2 areas becanse of  Grude ¢ Noghmm+ changes.

AcSume 40 A
Z Cortribu tes

(1> Svparza No. 42|- 2A
.00 x ZoO —4%&0} X 0.96

Besidentid brey =

(¢c=055) 5. 43 Ac.
g.ow. Aea = [ 0.52 x 200 *= 435@0]
(c=09%) = 0.4% le.

Time o f Gono. ;e
overland  Flow Time y

Street Tlrm ) Lz: 460' Sg = 0.017 1#
/
A{- 4250/,432_ = 2.0 mmn

£ =13+ 2/ = 5mmn.

/
=180 5,2 0. 02/ | 88, = |3mn
& = ZC/rS (ASSMMCJ)

Z =4t + 4
KR=Z2CcAT = 29251
For 2Year , T = 2.0un[in Ky = .83 cF%
For !Oer, T= 3.2 on/hr Ro=* 292 (F
f mbiiﬁ

(2) Zsparen No. 42\- 28
= (Lol x 200° + 42=0) ¥ 0.9%0

Resdenhed  Aren
(¢=0.55) = 0.63% A.

tz’a“/. AT'M = [& a4 x ZOO 43‘;@]
(C =0-%) = 0.80 Ac.
Time of 6005-/‘£o '
overland Fiod Time | =480 | 6= 0.00T | 4t = 104 (52)
Street Time | L= 75// S=0.0022 T , K= Zc~ (Aﬂ“w/)
T 4%, = T%%x L5 12 1505 (p26)
= 2 e -

'fc = Aé/ +Azzcz = /W T0.F = /&,?mm .



P  BKAMINSKI  « Surveying Made by T2 B Date 3-/2-9/ | Job No. ©}18
‘ sHUBBARD 1%« Checked by Date Sheet No.
engineering inc. -
SUBAREA NO. 431-2  (cont'd)
(z) ovbarean No. 421-28 (tort'd)
B=2cAT = 09243 T
r 7 Year ) I=23 l;ﬁ/[ar LG, = 215 ¢4%
for 10 \eav I=37nlhr S B 340 o3
r 25Yeav, T =4.2mfnr Gy = 4.02 3
Fov 50 Year, I = 4.8 mfr Qop - 4,48

v 100 ‘/UV/ Iz 54m/h Qup = 5.05 cF5 .




7 BKAMINSKI  + suneyng Made by D..,B. Date 3-/4-90 | Job No. O/ &
l‘ sHUBBARD s Civi Checked by Date Sheet No.

engineering inc.  ° M@y For

DRAINAGE CALCULAT IONS FoR _£yBBASIN No. 432
(D Zunmg: 100% RE-43  (Total Avea = 9.60 Ac)

Drainage Areq = 8.64 Ac. Hesume  G0% Contribodes
‘\C’ Coétacrent = 0.45
Time of Corx., ¥, = /0nrun. DA = 0.99% 9,60 = 8. 64 Ac,

Rattora [ £g. Q= CIA

Descripton 2VYE. Jo Ye. 25 1R. 50 Ye. 100 YR.
Lirtens: 7y | ii/hr 2.4 3.8 4.5 50 55
&, cFs 7.3 14.3 17.5 /9.4 21,4

(2) Ketortiorr Basm Stoage '
ﬁ’m &//M', k//]/(img ¥ “//((7"(

Surface Ara = 46,050 4 % = 105716 4 bradivg Plan:
/h/g. Depth =3 #H# Ketentron Vol = 167,247 47

L Avg. Volume = (496,060 )(3) = 138,150

(3) /@fmﬁén Lasin §7$m£e_ Vé. ok péchmy( /2 hr D;/raﬁah )
Ué”’ﬁ Gty of Phoeerx Method

)@Jul}e/ C’afaa;? = 77200 & (F~ ?)

[eecriphon A 10V 25 1R 20 7R 1o Vi,
[ntemst ty, in fhr 0.4% 0-90 0.% 110 25
4, ¢Fs 1.9 3./ 3.7 4.3 4.9
Volume | #° | 13,437 | 22,395 | 24874 | 2,795 | 34992




" FKAMINSKI ¢ Surveying Madeby D./.[. Date 3-%-90 | Job No. oné

e Civil
sHUBBARD ;5w Checked by Date Sheet No.

neer inc.
engi ing For

DRAINAGE CALLS. FOR SUBBASIN M. 432 (CoTD)

(4) [Fetzntiorr Baswr Shrage ys. Prak D/s'c/wfe (%)
Volume (#3) = Q- x 2.67x £, x 25 ¢ éo

rscnptionr zZve. love. 25YR. SoYe. |COVYR.
&, CFS a4.% 14.9 175 19.4 21.4
Volume , 42 7449 | 1,855 1408 | 15537 | 1714




" l KAMINSKI * Surveying Made by O» L . @ Date 4’6"?0 Job No. 01! 6
s HUBBARD s Cuvi Checked by Date Sheet No.

¢ Hydrology

nc.
engmeermg i For

Cagaa.%] of raunstream Chanrel @ Sta. 32 +70 ﬁ.,L
Locotor:  Jpothilk Eetates I subdivision

Y oY et and on} Pt Va ¥l

1.5 ‘ %%\of&,hnﬁrpﬁﬂz ] 3,
T:sr

15
| |
M= 0030 A= (15Y1) +(2)s) = 27.0 A%
= !
&= 00050t P=ls+ e3riss = 217 f

Y, 1
XR= Ooso 770)( z:7 §(0.0050) “
= 0.4




APPENDIX D-1

DRAINAGE AREA NO. 3
HEC-1 OUTPUT



P N TR IR AT R TR N T T I N T N T C RN PN TR TN TRNNENE R NP T N AN NI NI NN TN T TN CCVSEIRTREIOE®

. * - [
. FLOOO HYDROGRAPH PACKAGE (HEC-1) * - U.S. ARMY CORPS OF ENGINEERS .
M MAY 1991 * . HYDROLOGIC ENGINEERING CENTER .
' VERSION 4.0.1E . . 609 SECOND STREET *
. . . DAVIS, CALIFORNIA 95616 .
* RUN DATE 01/14/93 TIME 08:10:02 * * (916) 551-1748 .
. » - v

IR RN AN A N N AN AN P RN AN AT RN NN T RENRAS LAZ A2 LA 2223222 2121222 TS Ry

X X OXXXXXXX  XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X XOXXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC10B, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-~CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM



LINE

O W W -

ow

10
1"
12
13
14
15
16
17
18

19
20
21
22
23
26

25
26
27
28
29

30
N
32

33
34
35
36
37
38

39
«0
el
&2
43

HEC-1 INPUT
ID0ieeenns ) I 2oaenns K U [ - P Beveenn. Tevianns [ 9eee...10
10 CITY OF PHOENIX PROJECT NO. P-886515
10 TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
1D KAMINSK] - HUBBARD ENGINEERING, INC. - JOB NO. 0118
10 HEC-1 FILENAME : 118-39.DAT
10 2 YEAR - 6 HOUR STORM
10 - REVISED: JANUARY 11, 1993
*DIAGRAM
7 4 O7FEB90 1000 300 O8FEB90 1000
10 5
KX 443
KM Subarea No., 443
BA  .1307
IN 15
P8 1.16
PC .000 .008 .016 .025 .033 .041 .050 .058 .066 .074
PC .087 .099 .18 .138 .216 377 .834 911 .931 .950
PC .962 972 .983 L9971 1.000
LS 91.3
ud 174
KX L42R
KM Route Hydrograph 443 thru 442
RD
RC .03 .03 .03 1550 .015
RX 10 12 1% 62 72 112 114 116
RY 8 7 7 1 1 9 9 10
KX 4462
KM Subarea No. 442
BA .0128
LS 86
uo .100
KK 442C
KM Combine Hydrographs 443 & 442
HC 2
[ 44 441R
KM Route Hydrographs 443\442 thru 441
RD
RC .03 .03 .03 1200 .011
RX 10 12 14 26 42 52 54 56
RY 8 7 7 2 2 7 7 8
KX 441
KM Subarea No. 441
BA .0107
LS 86
uo .100




LINE

(22
45
46
47

1 T Toeennnn 2oiinens K DN bovinan, Seiveennn bervennn Tevennns - R 9einnnn 10
KK 441C
KM Combine Hydrographs 443\442 & 441

HC
F24

HEC-1 [NPUT

PAGE 2



INPUT
LINE

NO.

19

25

30

33

39

(33

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING
(.) CONNECTOR
443
v

v
L42R

642

641

(--->) DIVERSION OR PUMP FLOW

(<--+) RETURN OF DIVERTED OR PUMPED FLOW

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION




R R N T R R A RS 2R 2122222220l lsdalal

» L]
- FLOCO HYDROGRAPH PACKAGE (HEC-1) .
- MAY 1991 -
- VERSION 4.0.1E *
* L
* RUN DATE 01/14/93 TIME 08:10:02 ~
- L ]

A AA SRR LSRR 2 2222222222222 2 2 2 2

TATUM BLVD.

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5

CITY OF PHOENIX PRQJECT NO. P-886515

- MOCKINGBIRD LANE TO SHEA BLVD.
KAMINSK] - HUBBARD ENGINEERING, INC. - JOB NO. 0118
HEC-1 FILENAME : 118-39.0AT

2 YEAR - 6 HOUR STORM
REVISED: JANUARY 11, 1993

PRINT CONTROL

IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
T HYDROGRAPH TIME DATA
NMIN 4 MINUTES IN COMPUTATION INTERVAL
IDATE 7FEBY0 STARTING DATE
ITIME 1000 STARTING TIME
NQ 361 NUMBER OF HYDROGRAPH ORDINATES
NODATE B8FEBY0 ENDING DATE
NOTIME 1000 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL 0.07 HOURS
TOTAL TIME BASE  24.00 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHE!T

LAALALAAAAS AL MRS T 2 22 2 2 R 0 R Y T TN

L4

- U.S. ARMY CCRPS OF ENGINEERS

d HYDRCLOGIC ENGINEERING CENTER
609 SECOND STREET

DAVIS, CALIFORNIA 95616
(916) 551-1748

T & & 8

LAAARA AL A AL A I 2T Ly e



OPERATION

HYDROGRAPH AT

ROUTED 1O

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

STATION

443

442R

442

442C

441R

441

441C

PEAX  TIME OF

FLOW

79.

76.

80.

79.

81.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK

4.07

4.13

4.07

4.13

4.20

4.07

4.20

RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PER!OD

6-HOUR

7.

24-HOUR

2.

72-HOUR

2.

2.

0.

2.

BASIN
AREA

0.13

0.13

0.01

0.14

0.14

0.01

0.15

MAX IMUM
STAGE

TIME OF
MAX STAGE




SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME 0T PEAK TIME TO VOLUME
PEAK PEAK

_(MIN) (CFS) (MIN) CIN) (MIN) (CFS) (MIN) (IN)

4L2R  MANE 2.20 77.44 248.60 0.49 4.00 76.00 248.00 0.49

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.3410E+01 EXCESS=0.0000E+00 OUTFLOW=0.3413E+01 BASIN STORAGE=0.1211E-03 PERCENT ERROR=

L4L1R  MANE 2.60 79.43 252.20 0.47 4.00 78.95 252.00 0.47

SONTINUITY SUMMARY (AC-FT) - INFLOW=0.3608E+01 EXCESS=0.0000E+00 QUTFLOW=0.3620E+01 BASIN STORAGE=0.1695E-03 PERCENT ERROR=

*** NORMAL END OF HEC-1 ***

-0.3



PR I e T T R R R 2 22 A A A A AL A

(222222 222222222222 222 222 2 2 2 2 2 A0 A htd]

- -

FLOOD HYOROGRAPH PACKAGE (HEC-1) v * U.S. ARMY CORPS OF ENGINEERS
MAY 1991 o * HYDROLOGIC ENGINEERING CENTER
VERSION 4.0.1E . - 609 SECOND STREET
* . DAVIS, CALIFORNIA 95616
RUN DATE 01/14/93 TIME 08:08:40 * * (916) 551-1748
L *

X X XXUXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X OXXXXXXX  XXXXX XXX

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1222822222232 202 2 R0 2Rdsdialidills]]

-

[

AT AR RN T TN IARN N TR NN NN PSSP IRCORS



LINE

~

10
1"
12
13
14
15
16
17
18

19
20
21
22
23
24

25
26
27
28
29

30
3
32

33
34
35
36
37
38

39
40
41
L2
43

(s SRV I S VE RN

HEC-1 INPUT PAGE
Deveenns ) - K S, b, - (- I Teeeanns . J Dennnnn 10
10 CITY OF PHOENIX PROJECT NO. P-886515
10 TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
1D KAMINSK] - HUBBARD ENGINEERING, INC. - JOB NO. 0118
10 HEC-1 FILENAME : 118-38.DAT
10 10 YEAR - 6 HOUR STORM
10 REVISED: JANUARY 11, 1993
*DIAGRAM
1T 4 07FEBSO 1000 300 O8FEB90 1000
10 S
XX 443
KM Subarea No. 443
BA  .1625
IN 15
P8 2.07
PC .000 .008 .016 .025 .033 .041 .050 .058 .066 074
PC .087 .099 .118 .138 .216 377 .834 911 .931 .950
PC .962 .972 .983 .991 1.000
LS 91.3 .
up 174
KK 4L42R .
KM Route Hydrograph 443 thru 442
RD
RC .03 .03 .03 1550 .015
RX 10 12 14 62 72 112 114 116
RY 8 7 7 1 1 9 9 10
KK 442
KM Subarea No. 442
BA .0128
LS 86
ud .100
KK 442C
KM Combine Hydrographs 443 & 442
HC 2
[44 4L1R
KM Route Hydrographs 443\442 thru 441
RD :
RC .03 .03 .03 1200 .on
RX 10 12 14 26 42 52 Sé 56
RY 8 7 7 2 2 7 7 8
KK 441
KM Subarea No. 441
BA  .0107
LS 86
up .100




HEC-1 INPUT PAGE 2

LINE | §0 I | I 2ivienns k. SR [ R T S Y . e 10
.- KK 441C
45 KM Combine Hydrographs 443\442 & 441
46 HC 2
47 22



INPUT
LINE

NO.

25

30

33

39

44

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

(.) CONNECTOR

443
v

v
L42R

442

G420 eeeeennnns
v
v

4L1R

441

GLiC...vieennnen

(--->) DIVERSION OR PUMP FLOW

(<---) RETURN OF DIVERTED OR PUMPED FLOW

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION




IR R R R AR 2 A2 A2 A R AR A AR AA AL

- »
*  FLOCO HYOROGRAPH PACKAGE (HEC-1)  *
* MAY 1991 *
- VERSION 4.0.1E *
b "
* RUN DATE 01/14/93 TIME 08:08:40 *
* 3

(AR AR S A AR TS24 2 22 d 0 il tas

TATUM BLVD.
KAMINSKI -~ HUBBARD ENGINEERING,

8 10 OUTPUT CONTROL VARIABLES
[PRNT S

IPLOT 0

QSCAL 0.

7 HYDROGRAPH TIME DATA

NMIN 4

IDATE TFEBY0

ITIME 1000

NG 361

NDDATE 8FEBYO

NOTIME 1000

ICENT 19

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
ORAINAGE AREA

CITY OF PHOENIX PROJECT NO. P-886515
- MOCKINGBIRD LANE TO SHEA BLVD.
INC. - JOB NQ. 0118
HEC-1 FILENAME : 118-38.DAT

10 YEAR - 6 HOUR STORM
REVISED: JANUARY 11, 1993

PRINT CONTROL
PLOT CONTROL
HYOROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

0.07 HOURS
24.00 HOURS

SQUARE MILES

PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE

DEGREES FAMRENHEIT

N PN N ST N TN T NN NI AT AN TR RNGE T

” -
* U.S. ARMY CORPS OF ENGINEERS *
. HYDROLOGIC ENGINEERING CENTER *
. 609 SECOND STREET hf
* DAVIS, CALIFORNIA 95616 .
. (916) 551-1748 =
* L4

EE AN AR NI A TN AR AN NN NIRRT OTRNRNCTITNY



OPERATION

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

STATION

443

L42R

442

442c

441R

Y]

441C

PEAK
FLOW

240.

229.

17.

240.

232.

14.

241.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

6.07

4.13

RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PER10D

6-HOUR

2z.

22.

23.

23.

26.

24-HOUR

72-HOUR

5.

BASIN
AREA

0.16

MAX I MUM
STAGE

TIME OF
MAX STAGE




SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT 0T PEAK TIME TO VOLUME 0T PEAK TIME TO VOLUME
PEAK PEAK
(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (1N
44L2R  MANE 3.90 231.00 249.46 1.25 4.00 229.07 248.00 1.25

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1080€+02 EXCESS=0.0000E+00 OUTFLOW=0.1081E+02 BASIN STORAGE=0.1829€-03 PERCENT ERROR= -0.1

4LIR MANE 2.74 237.08 249.45 1.22 4.00 231.90 248.00 1.22

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1143E+02 EXCESS=0.0000E+00 OUTFLOW=0.1144E+02 BASIN STORAGE=0.1623E-03 PERCENT ERROR= (.1

**® NORMAL END OF HEC-1 w*=»



YT T2 222222 2222 2 222 R AR AR AR SR ddldl L2222 222222222 2222222222222 22yl e

- » ” -
- FLOOD HYDROGRAPH PACKAGE (HEC-1) * - U.S. ARMY CORPS OF ENGINEERS .
* MAY 1991 . * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0.1E * o 609 SECOND STREET b
hd * * DAVIS, CALIFORNIA 55616 .
* RUN DATE 01/14/93 TIME 08:07:26 ~ * (916) 551-1748 .
* " " .
TR R T RN AN RN NN T TR NN RANRETNINNCSRE PRI RLLL 222222 22 2 1) DT T g L g epappepepapepy

X X XXXXXXX  XXXXX X

X X X X X XX

X X X X X

XXXXXXX  XXXX X XXXXX X

X X X X X

X X X X X X

X X XXXXXXX  XXXXX XXX

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM



LINE

[s SV, IR SN VR VI

~

10
1"
12
13
14
15
16
17
18

19
20
21
22
23
24

25
26
27
28
29

30
N
32

33
34
35
36
37
38

39
40
41
L2
63

HEC-1 INPUT
IDiviunns | eviannn k. [ Seiean., Bevennan Tivennns [ PRR Derannn 10
10 CITY OF PHOENIX PROJECT NO. P-8846515
10 TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
10 KAMINSK] - HUBBARD ENGINEERING, INC. - JOB NO. 0118
10 MEC-1 FILENAME : 118-37.DAT
1D 25 YEAR - 6 HOUR STORM
10 - REVISED: JANUARY 11, 1993
*D]AGRAM
17T 4 O7FEB90 1000 300 OBFEB90 1000
10 S
[44 443
KM Subarea No. 443
BA .1987
IN 15
PB 2.57
PC .000 .008 .016 .025 .033 .041 .050 .058 .066 .074
PC .087 .099 .118 .138 .216 377 .834 M .931 .950
PC .962 .972 .983 .991  1.000
LS 91.3
up 74
KX 442R
KM Route Hydrograph 443 thru 442
RD
RC .03 03 .03 1550 .015
RX 10 12 14 62 7 112 114 116
RY 8 7 7 1 1 9 9 10
KX 442
KM Subarea No. 442
BA 01464
LS 86
uo .100
KX 442C
KM Combine Hydrographs 443 & 442
KC 2
KK 441R
KM Route Hydrographs 443\442 thru 441
RD
RC .03 .03 .03 1200 0N
RX 10 12 14 24 42 52 5S4 56
RY 8 7 7 2 2 7 7 8
KK 441
KM Subarea No. 441
BA 0121
LS 86
up .100

PAGE

1

i‘- -




LINE

(24
45
L6
47

KK
KM
HC
2

HEC-1 INPUT

Combine Hydrographs 443\662 & 441

PAGE 2



INPUT
LINE

NO.

25

30

33

39

3

SCHEMATIC DIAGRAM OF STREAM NETWORK
(V) ROUTING (--->) DIVERSION OR PUMP FLOW

(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW

443
v

v
L42R

442

(2774 N
v
v

441R

441

.

LY L

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION




2222222222222 PR R R AR S A AR A A AL A AL D]

- -

*  FLOCD HYDROGRAPH PACKAGE (HEC-1)  *
* MAY 1961 b
v VERSION 4.0.1E o
- 4
* RUN DATE 01/14/93 TIME 08:07:26 -
- W

R AR TN TN RN AN AR RN NN TR PR AT R TS

TATUM BLVD.

CITY OF PHOENIX PRQJECT NO. P-886515
- MOCKINGBIRD LANE TO SHEA BLVD.

KAMINSK] - HUBBARD ENGINEERING, INC. - JOB NO. 0118

8 10 OUTPUT CONTROL VARIABLES
[PRNT 5

[pLOT 0

QsSCAL 0.

7 HYDROGRAPH TIME DATA

NMIN 4

IDATE TFEBSO

ITIME 1000

NQ 361

NDDATE 8FEB90

NDTIME 1000

TCENT 19

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

FEET

HEC-1 FILENAME : 118-37.DAT
25 YEAR - & HOUR STORM
REVISED: JANUARY 11, 1993

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

0.07 HOURS
24.00 HOURS

SQUARE MILES
INCHES

CUBIC FEET PER SECOND
ACRE-
ACRES
DEGREES FAHRENHEIT

FEET

A AN AN T NI A RN IR AN T TN AN T I TR TRIONCRS®

- -

* U.S. ARMY CCRPS OF ENGINEERS .
* HYDROLOGIC ENGINEERING CENTER .
. 609 SECOND STREET hd
. DAVIS, CALIFORNIA 95616 .
. (916) 551-1748 b
” .

(2323222302222 2 2222222221122 2222 222 p R



OPERATION

HYOROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

STATION

443

442R

442

442C

441R

(23]

441C

PEAK
FLOW

393.

376.

27.

393.

388.

23.

402.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF
PEAK

4.07

4.13

A

RUNOFF SUMMARY

VERAGE
6-HOUR

36.

36.

i8.

38.

40.

FLOW FOR MAXIMUM PERIOQD

24 - HOUR

9.

10.

10.

10.

72-HOUR

10.

10.

10.

BASIN
AREA

0.20

0.20

0.01

0.21

0.21

0.01

0.23

MAX]MUM
STAGE

TIME OF
MAX STAGE

IIII. ‘l'll. llllll \IIIIII II'III Iillll llilll llilll l.l.' I.Il. IIIIII 'IIIII I.il. IIIII' lllll' illlll IIIlII IIII.I .IIII




SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW 1S DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION [NTERVAL

IsTAQ ELEMENT 0T PEAK TIME TO VOLUME 0T PEAK TIME TO VOLUME
PEAK PEAK
(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)
4L2R  MANE 3.33 383.00 266.31 1.70 4,00 376.08 248.00 1.70

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1800E+02 EXCESS=0.0000E+00 OUTFLOW=0.1801E+02 BASIN STORAGE=0.1448E-03 PERCENT ERROR= 0.0

44T1R  MANE 2.29 389.55 249.38 1.67 4.00 387.87 248.00 1.67

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1898E+02 EXCESS=0.0000E+00 OUTFLOW=0.1898E+02 BASIN STORAGE=0.1493E-03 PERCENT ERRCR= 0.0

*** NORMAL END OF HEC-1 *w*



(22222222222 RR SR A2 Al bl l

- L
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  *
* MAY 1991 .
* VERSION 4.0.1E *
- L ]
* RUN DATE 01/14/93 TIME 08:05:54 *
- -

IZA SRR RAAA 2222222223222 202l lilddddsd

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

LAAA A AR R 222 A A2l 22T Ty

. U.S. ARMY CCORPS OF ENGINEERS v
* HYDROLOGIC ENGINEERING CENTER .
* 609 SECOND STREET .
* DAVIS, CALIFORNIA 95616 *
* (916) 551-1748 .
* -

NEA R AT RN AR AN RO AN AAN IR P INRIIRTRW

XXXXXXX XXXXX X
X X X XX
X X X
XXXX X XXXXX X
X X X
X X X X
XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC! (JAN 73), HEC1GS, HEC10B, AND HEC1KW.

THE ODEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE OEFINITION QF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAX OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM



LINE

[e SRV IR L VO I AV I

o ~

10
"
12
13
14
15
16
17
18

19
20
21
22
23
24

25
26
27
28
29

30
n
32

33
34
35
36
37
38

39
40
41
42
43

HEC-1 INPUT PAGE
0....... S I 2ivienne K JIN boiiannn Beeianns [ I Tevenennn 8.evnnn. Peinnns 10
10 CITY OF PHOENIX PROJECT NO. P-886515
10 TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
10 KAMINSK] - HUBBARD ENGINEERING, INC. - JOB NO. 0118
Ip HEC-1 FILENAME : 118-36.DAT
10 50 YEAR - 6 HOUR STORM
1D REVISED: JANUARY 11, 1993
*D]AGRAM
17 4 07FEBY0 1000 300 Q8FEBSO 1000
1o 5
XK 443
KM Subarea No. 443
BA  .1987
IN 15
PB 2.96
PC .000 .008 .016 .025 .033 041 .050 .058 .066 .074
PC .087 .099 .118 .138 216 377 .834 RN 931 .950
PC .962 .972 .983 991 1.000
LS 91.3 )
uo 176
KK 442R
KM Route Hydrograph 443 thru 442
RD
RC .03 .03 .03 1550 .015
RX 10 12 14 62 72 112 114 116
RY 8 7 7 1 1 9 9 10
KK 442
KM Subarea No. 442
BA L0144
LS 86
uo .100
KK 442¢C
KM Combine Hydrographs 443 & 442
HC 2
KX LL1R
KM Route Hydrographs 443\442 thru 441
RD
RC .03 .03 .03 1200 01
RX 10 12 14 24 42 52 54 56
RY 8 7 7 2 2 7 7 8
KX L4
KM Subarea No. 441
BA .0121
LS 86
up .100




LINE

(A
45
L6
7

KK
KM
HC
2z

HEC-1 INPUT

Combine Hydrographs 443\442 & 441

PAGE 2



INPUT
LINE

NO.

25

30

33

39

4h

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING
(.) CONNECTOR
443
v

v
442R

642

4461

(--->) DIVERSION OR PUMP FLOW

(<---) RETURN OF DIVERTED OR PUMPED FLOW

(*™**) RUNOFF ALSO COMPUTED AT THIS LOCATION

¢
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- -

*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  *
h MAY 1991 *
» VERSION 4.0.1€ *
- E
* RUN DATE 01/14/93 TIME 08:05:54 - *
L 3 -

LAAAAA AR AL AR ASAR 2 2222222222222 2222t

TATUM BLVD.

CITY QF PHOENIX PROJECT NO., P-884515
- MOCKINGBIRD LANE TO SHEA BLVD.

KAMINSK] - HUBBARD ENGINEERING, INC. - JOB NO. 0118

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5

[pLOT 0

QSCAL 0.

7 HYDROGRAPH TIME DATA

NMIN 4

[DATE 7FEBSO

ITIME 1000

NQ 361

NDDATE 8FEBY0

NOTIME 1000

[CENT 19

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

FEET

HEC-1 FILENAME : 118-36.DAT
SO0 YEAR - & HOUR STORM
REVISED: JANUARY 11, 1993

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER QF HYOROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

0.07 HOURS
24 .00 HOURS

SQUARE MILES
INCHES

CUBIC FEET PER SECOND
ACRE-
ACRES
DEGREES FAHRENHEIT

FEET

LA A A AR AR A A R a2 T2y

. U.S. ARMY CORPS OF ENGINEERS .
- HYDROLOGIC ENGINEERING CENTER .

* 609 SECOND STREET *
* DAVIS, CALIFCRNIA 95616 .
* (916) 551-1748 .
* £

AR AT RN RN TR RN RN AN AR NNE RO NI ROONNIIYY



OPERATION

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYOROGRAPH AT

2 COMBINED AT

STATION

443

442R

442

442C

441R

441

441C

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOCOD

FLOW PEAK 6-HOUR 24-HOUR 72-HOUR
470. 4.07 o4, 1. 11.
452. 4.13 4. 1. 1.

33. 4.00 3. 1. 1.
473, 4.13 47. 12. 12.
470. 4.13 47. 12. 12.

28. 4.00 2. 1. 1.
487. 4.13 49. 12. 12.

BASIN
AREA

0.20

0.01

0.21

0.21

0.01

0.23

MAX I MUM
STAGE

TIME OF
MAX STAGE




SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW [S DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED 1O
COMPUTATION INTERVAL

1STAQ ELEMENT o1 PEAK TIME TO VOLUME o7 PEAX TIME TO VOLUME
PEAK PEAK
_(MIN) (CFS) (MIN) CIN) (MIN) (CFS) (MIN) (IN)
G42R  MANE 3.16 463.51 266.61 2.06 4.00 652.44 248.00 2.06

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2183E+02 EXCESS=0.0000E+00 OUTFLOW=0.2184E+02 BASIN STORAGE=0.1222E-03 PERCENT ERROR= 0.0

441R  MANE 2.15 470.86 247.33 2.03 4.00 469.79 248.00 2.03

CONTINUITY SUMMARY (AC-FT) - INFLOW=0,2308£+02 EXCESS=0.0000E+00 OUTFLOW=0.2309€+02 BASIN STORAGE=0.1433E-03 PERCENT ERROR= 0.0

*** NORMAL END OF HEC-1 *=**
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- L - -

v FLOOD HYDROGRAPH PACKAGE (HEC-1) . * U.S. ARMY CORPS OF ENGINEERS hd
. MAY 1991 . * HYDROLOGIC ENGINEERING CENTER .
- VERSION 4.0.1E * * 609 SECOND STREET .
- ” . DAVIS, CALIFORNIA 95616 .
* RUN DATE 01/14/93 TIME 08:06:07 * . (916) 551-1748 .
» - - -
TR AR N AN NN TR AR R EANTANA AT ERARTTTN AN RN TR AR NN NI AT I O TCNTRE

X XOXXXXXXX XXXXX X

X o X X X X XX

X X X X X

XXXXXXX  XXXX X XXXXX X

X X X X X

X X X X X X

X XOXXXXXXX XXXXX XXX

“THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC108, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM



LINE

[+ VLI LI VR VIR

[o- B |

10
1
12
13
14
15
16
17
18

19
20
21
22
23
24

25
26
27
28
29

30
N
32

33
34
35
36
37
38

39
40
61
42
43

HEC-1 INPUT PAGE
IDeeunann ) I - K R boveannn Seeneene [- TR Tiveonn- - PO Peenae.10
10 CITY OF PHOENIX PROJECT NO. P-884515
10 TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
1D KAMINSK! - HUBBARD ENGINEERING, INC. - JOB NO. 0118
10 HEC-1 FILENAME : 118-35.DAT
10 100 YEAR - 6 HOUR STORM
1D - REVISED: JANUARY 11, 1993
*DIAGRAM
17 4 Q7FEBYC 1000 300 08FEBPO 1000
10 5
KK 443
KM Subarea No. 443
BA  .1987
IN 15
P8 3.35

PC .000 .008
PC .087 .099
PC .962 .972

LS 91.3
Vs} 76

KK 442R

KM

RO

RC .03 .03
RX 10 12
RY 8 7
KX 442

KM

BA .0144

LS 86
uo .100

KK 442C

KM

HC 2

KK 441R

KM

RD

RC .03 .03
RX 10 12
RY 8 7
KX 441

KM

BA .0121

LS 86
uo .100

016 .025 .033 .061 .050
.118 .138 .216 377 .834
.983 .991  1.000

Route Hydrograph 443 thru 442
.03 1550 .015

14 62 I 112 114
7 1 1 9 9

Subarea No. 442

Combine Hydrographs 443 & 442

Route Hydrographs 443\442 thru 441

.03 1200 .01
14 24 62 52 54

7 2 2 7 7

Subarea No. 441

.058 .066 .074
9N .931 .950

116
10

56




LINE

(A4
&S
Lé
47

|12 PR | IS 2ivannns | [ Sevennnn [P Tovennnn - Feernnn 10
KX L41C
KM Combine Hydrographs 443\442 & 441

HC
22

HEC-1 [INPUT

PAGE 2



INeUT
LINE

NO.

25

30

33

39

44

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

(.) CONNECTOR

443
v

v
4L42R

442C

441R

442

............

441

(--->) DIVERSION OR PUMP FLOW

(<---) RETURN OF DIVERTED OR PUMPED FLOW

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
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- -
*  FLOCO HYDROGRAPH PACKAGE (HEC-1)
- MAY 1991 *
* VERSION 4.0.1E *
» L4
* RUN DATE 01/14/93 TIME 08:04:07 *
- L

S22 AR AR i 22222022t 22 sssds)

TATUM BLVD.

CITY OF PHOENIX PROJECT NO. P-886515
- MOCKINGBIRD LANE TO SHEA BLVD.

KAMINSKI - HUBBARD ENGINEERING, INC. - JO8 NO. 0118

8 10 QUTPUT CONTROL VARIABLES
IPRNT 5

[PLOT 0

QSCAL 0.

7 HYDROGRAPH TIME DATA

NMIN 3

[DATE 7FEBY0

ITIME 1000

NQ 361

NODATE 8FEBY0

NDTIME 1000

ICENT 19

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRAINAGE AREA

HEC-1 FILENAME : 118-35.DAT
100 YEAR - 6 HOUR STORM
REVISED: JANUARY 11, 1993

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

G.07 HOURS
24.00 HOURS

SQUARE MILES

PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE

DEGREES FAHRENHE!T

hAAAAL AR AL RSS2 S22 22222222222 2222222 2 0

* »
. U.S. ARMY CORPS OF ENGINEERS .
* HYDROLOGIC ENGINEERING CENTER .
. 609 SECOND STREET .
* DAVIS, CALIFORNIA 95616 .
o (916) 551-1748 .
L] -

RAR RN RN N RN AT RAN RN ANRNNAN TR AN INOIRY



OPERATION

HYDROGRAPH AT

ROUTED TOD

RYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

STATION

443

442R

642

442C

441R

441

441C

PEAK
FLOW

S48.

530.

40.

554.

551.

33.

571.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF
PEAK

4.07

4.13

4.00

4.13

4.00

4.13

RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOCO

6+ HOUR

52.

52.

55.

55.

57.

24-HOUR

13.

13.

1.

14.

1%.

1.

14.

72-HOUR

13.

13.

1.

14.

14.

1.

14.

BASIN
AREA

0.20

0.20

0.01

0.21

0.21

0.01

0.23

MAX I MUM
STAGE

TIME OF
MAX STAGE




SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW 1S DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT o7 PEAK TIME TO VOLUME 0T PEAK TIME TO VOLUME
PEAK PEAK
MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)
442R  MANE 3.01 542.24 246.88 2.43 4.00 529.80 248,00 2.43

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2573E+02 EXCESS=0,0000E+00 OUTFLOW=0.2573E+02 BASIN STORAGE=0.2111E-03 PERCENT ERROR=

441R  MANE 2.04 551.34 246.88 2.40 4.00 550.87 248.00 2.39

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2723E+02 EXCESS=0.0000E+00 QUTFLOW=0.2724E+02 BASIN STORAGE=0.1274E-03 PERCENT ERROR=

**% NORMAL END OF HEC-1 **+

0.0

0.0



APPENDIX D-2

DRAINAGE AREA NO. 3
DESIGN COMPUTATIONS & PIPE CULVERT CALCULATIONS



(

engineering inc.

Made by D./.B. Date 2- 28-90| Job No. ©//8

BKAMINSK] ¢ Sureyng
aHUBBARD :¢v Checked by Date Sheet No.

* Hydrology p
or

Qus BhsIN NO. 443

Total Dramage Area = 0.2078/ .l = 132.99 A.

a. Zam'n‘q : FE -43 CN = 86
Drainage Area = 0.09074 mi. s 53.07 4.
Assume Q0% lortributes
. Drainage Area = 0.08/66 m.” = 52.26 4e.

b. Zan}njy : /-,U//%/de /oer 0% ‘5/'0,01;75 ) N (lhr) = G5
Droinage Areqa = 0.11707 mi.2 = 74.92 Ac.

Weignted Garve Ny.
oN - (B6)0.08166) +5X0.01707)

0. 19873 = 93
Weghted ¢ Gettcient -
 _(0.45X(0-08166) + (0-70)(0.4/707)
¢ = 0.-19873 2.60

Total &m‘r/‘éuﬁn} Areqa = 9./19873 /’?_/'- 2= /27 /8 Ae.

SupBrIN_ NO. 442

Total Drainage Area = (-Z'z"f‘y?)/woz)#%éa = (0.20Ac = Dolpmi”
Zoning © RE-43 CN = 86
Assume 0% (o hibotes

ﬁ.n/o;ofc. Areqa = 0.90% 0.006 = 0.0/44 wa

SuBBAsIN NO. 441

Total Dramge Avea = (28E) 200%) 43500 = 856 Ao,
= 0.0124my

Zam‘nj :  KE-432 ON = 86
Asume 0% (ontributes

" Drawage Areq = 0.90X 0.0134 = 0,020 mt.”




BKAMINSKI  *Sureyng Made by 722> Date /=//-93| Job No. 0115
“ sHUBBARD v Checked by Date Sheet No.
engineering inc. * Hyarology Cor

LHpansae frer No. 2 - Cmﬁ'wéu%ﬁg Arens

A%umf‘h‘m : Z Ymr storm &vm‘}' m’# Imp wwws .areas W'//
S catribute . BF RE-42 Ztmmj) 1‘7/0 % /mf:&kwms

For lo- ear 61‘7)%\ &VM+ 50% 07£ atrea /9 CM#/LW’MG
For Wc“ would be the Frmt half of cach |

RE-4%
zm‘nﬁ Pr 25- , 90- and 100-Year stwm wwfs 9% %o
ot aren’ o mfyl(w%»g

oubkren 44| éesw%alg Undewel d - assume B0 % cmmbw’wi-v%f
e e rrd 10-Year ‘5+Drm / otherwise use Gu°le

D-A'zy'n = DAy = O-P0X0.034m3= 0.0107m>

Dbsoup = DA sy = DA’IW‘/E = 090x 00124 = 0.012] m*

m/m 44z Easuuhnlh/ Undeneleped = assume 80% conteilovhing for
2-imd 10%-Year 5hrr“, othorwise use 40%.

Db = DA = 0.80% 0.0lem™ = 0.0128m =

DA R = Dhaw = Dbhiow = 0.90x 0.0I0 = 0.0144 m’

Gupbren 442 Re-43 Pren = 0.00T7 mi*
Hillside Areqa = 0. 171 it

DA g = 017 + 015 (0.0907) = 0.1207m =

D& gy ol + o.ga(ao‘m) = 01625 m
Dhogp = Dhmg = Phogoyy = 01171+ 0.90(00907) = ©.1987 mi >



Worksheet 3: Time of concentration (T,) or travel time (Ty)

Project Tﬂﬁlm B/VZ-

By

Dace

g-/5-90

Location Mgckz._nggikl [ﬂhl ﬁ Shek E/V/ Checked Date

Circle one: Present Developed

Circle one: T: through subarea

NOTES:

Subbesin =44/

worksheet.

Include a map, schematic, or description of flow segments.

Watershed or subarea T, or T: (add ‘1‘t in steps 6, 11, and 19) ...e... hr

(210-VI-TR:55, Second Ed.. June 1986)

Sheet flow (Applicable to Tc only) Segment ID
1. Surface description (table 3=1)} ceccecoccsess
2. Manning’s roughness coeff., n (table 3-1) ..
3. Flow length, L (total L < 300 f£) ccevencess £t
4, Twa=yr 24=-hr rainfall, Pz tesesssetescasesee in
5, Land 8lope, B ccecsceccncsccceccncaccscscnnes LL/EL
6. T, = ______O.ngs(n%).i'a Compute T, ...... hr
Pz s
Shallow concencrated flow Segment ID
7. Surface description (paved or unpaved) ceeee
8. Flow length, L ceceescocescsvesccsesroscssss ft
9. Watercourse 8lOpe, 8 .eeeccscsccecssscessses fL/fL
10, Average velocity, V (figure 3=1) .ceevaveces ft/s
1. T, -.:!—6}55?7 Compute “l‘t ceccas hr
Channel flow Segnent ID
12. Cross sectional flow area, 2 «ccccscccseceae £t2
13, Wetted perimecer, P cccecescssccscscesscccs ft
14, Hydraulic radius, r = i- Compute T sacecse ft
15. Channel S1OPe, S secessccscssccossavssncanses fL/fL
16. Manning’s roughness coeff., N cceccecccccscs
17. vV = 1.49 ri/:’ '1/2 Compute V .esceee ft/s
18. Flow length, L cesecccecccscscoscccscnasscnse ft
19. T, = -3_63-0_‘; Compute Ty ceneee hr
20.

Space for as many as two segnments per flow type can be used for each

+

< /0/44/.;1-
Use /Omm

PR IS

D-3



Worksheet 3: Time of concentration (T) or travel time (Ty)

Project Tatum B/V/ By M.

Date _i‘i?a

Location Mﬂ&k/.ﬂfb/;'/ /ﬂﬂ( ZID Sheo ﬂ/‘// Checked Date

Circle one: Present Developed

Swbbasin F 442

Circle one: @ T, through subarea

NOTES: Space for as many as two segments per flow type can be used for each

worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to T, only) Segment ID AZ?ZZ_

1. Surface description (table 3=1) .escecceccacs ;:I.HW'J

2. Manning’s roughness coeff., n (table 3~1) .. 0.05

3. Flow length, L (total L < 300 ££) seseecesss  £& | 300

4, Two-yr 24-hr rainfall, Pz essscsssscscassane in /40

S. Land 810PE, 8 seesrocensasesssccssccnnseness ft/fr | 0.42

o T, = Q00T (L) Compuce Ty vuere ne 0073 |+ -10.073
Pz s

Shallow concentrated flow Segment ID 624432‘

7. Surface description (paved or unpaved) .e.e. Unpaved

8. Flow 1enGER, L eevsesesscscercsceccsssecess ft | 080

9, Watercourse slopPe, 8 .cccccecscscsccsasesesas LL/ftL D, 23

10. Average velocity, V (figure 3=1) ceceeceeses ft/s 713

1. T, * 5565y Compute T, eesee.  hr 0.024 |+ =1 2.024

Channel flow Segment 1D i 032325

12. Cross sectional flow ares, 3 .eceeccsccocecs ttz

13. Wetted perimeter, P, .cceccccessorssccaccscas ft

14. Hydraulic radius, © = ;:— Compute T veseees  fT

15. Channel S1Ope, 3 cecececccsssssassosssassnses fL/fL 0.0/5 0,012

16, Hannix;g’s roughness coeff., N scecescncccsse

17. V= 1.49 rz/:! '1/2 Compute V .eeseee ft/s 4.5 3.7

18. Flow length, L ceeciccssececsseccnnsceceanes  ££ | (00D 1000

19. T, -ETE-FV Compute T, ...... hr 0.065 |+ 0087 |={0.152

0.249

20. Vatershed or subarea T_or T, (add T, in steps 6, 11, and 19) veeeeee Nr

= /4:?"1/;»

(210-VI-TR-55, Second Ed.. June 1986)



Worksheet 3: Time of concentration (Tc) or travel time (Ty)

Project  Tatum Blyd- 3y DL.B pate 3-/-%
Location Mﬂch)«m b/r‘/ Zﬂﬁe 75 Shea 3/#/ Checked Date

- - -
Circle one: Present Developed : -
Circle one: @ T, through subarea Subbasin #4432

NOTES: Space for as many as two segments per flow type can be used for each

wvorksheet,

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to T_ only) Segment ID Zg@
1. Surface description (table 3=1) eeeeeeee.... Fallow
2. Manning’s roughness coeff., n (table 3-1) .. 0.05
3. Flow length, L (total L < 300 ££) .eseeeeees £t | 200
4, Two=yr 24-hr rainfall, Pz cesesssassssssseas in /'M
5. Land 8lOPE, 8 ceccccsescrccsscesccccssacsosss fL/EL 0.5/
2 S
Shallow concentrated flow Segment ID 3464 T? 6404423
7. Surface description (paved or unpaved) ..... Y ﬂV(/ [/I)LXV(/
8. Flow Length, L eeceseencescescescascencasens £t | 390 /340
9. Watercourse 8loPe, B cceccccscssccccssesccss fL/fL 0:54 0. /é
10. Average velocity, V (figure 3=1) cceevecesss ft/s /2'0 ég
1. T, 'R%‘V Compute T, eeeeee BT 0.009 {+10.057 |=10.060
Channel flow Segmenc ID 04‘2%2-
12. Cross seactiocnal flow area, 2 ccececccccccces ttz
13. Wetted perimeter, P, ccceccccceccccsccccccns fe
14, Hydraulic radius, °© -p—: CompULE T covevse 44
15. Channel S1OPE, $ cecesccessassonsacsconcanss fo/ft | 0,014
16. Hnnniﬁg's roughness coeff., B cecccocscsscse
17. Vv = 1.49 r:/3 '112 Compute V ceeeee. ft/s 35
18. Flow length, L cececeveccccceccccccenccososrse £t _@00
19. T, = 36;0_\/ Compuce T, ...... hr 0.175 |+ =t 0.175
20. Watershed or subarea T, or T: (add T: in steps 6, 11, and 19) ....... hr 0. Zq

-

(210-VI-TR-55, Second Ed.. June 1986)

/74‘ Imh
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144

PROVECT . Taturr Bivd. STATION - CULVERT DESIGN FORM
Mockinabid Lane 15 Shea Blvd. SHEET oF DESIGNER /DATE. _ 2 L.B. , 2- 2270
¥ REVIEWER / DATE : /
HYDROLOGICAL _DATA €Ly . ROADWAY ELEVATION m
s (3 metnoo: HEC ~ ( G=8b6-10 G = 85.35
'E O oranace area 2L Ac-0) seamsore || 0 ZA——y—ym T TTET -~
§ ) cHANNEL SHAPE: _¥_T:_
% O routing: O orHer. - —»--i-j—z\‘.;‘?@"}“\;ﬁtg\a& ™w
DESIGN _FLOWS/TAILWATER e, BLG0 FAL == L
R 1 {YEARS) FLOW(cls) TWiN) Sas - FALL/ L, a 82.19um
50 108 s ..ﬁ?_go/_sa o T
(00 130 R —
CULVERT DESCRIPTION: TOTAL | FLOW HEADWATER CALCULATIONS _‘é 5 >
MATERIAL - SHAPE - SIZE - ENTRANCE Feow bawe. INLET _CONTROL OUTLET CONTROL ST HIEE COMMENTS
Q |a/N |Hwio|ww, [FaLL |ELni | TW | g 92O} ng | ok Ho o |Elne |ESY |52
tetad ] ) | (2 {3) {4} i3} N 2_] ts) @ |y (oxuwlo>
7 " HJ I'
G-26"x27" cp A" og | 1s]1.0]1.83] - 184.43] 1.83]1.09]|1.46] 193 0.5 | .22 8524 85.24| 4. |
PP . T
G-3"x22 (M.PA. /4| |225]1.28 |2.35 | — |8495|1.83[1.27(1.65]1.8%| 0.5 |2.08|8610|86-10]5. 2 | ptax. p
AlsSum
" I " 150 |25 |1.35 |2.48] — |B508 1.32 |18 [15810.5 |2.33|%.10|8.1015.7 | 4, = _2:”»

‘ FOR QULVERTS ON GRADE

TECHNICAL FOOTNOTES:

(1) USE Q/NB FOR BOX CULVERTS
{2) HW; /D * HW /D OR HW,/D FROM DESIGN CHARTS

{3) FALL * HW; - (EL g~ ELyq); FALL IS ZERO

(4) ELp,* HW;¢ EL,LINVERT OF
INLET CONTROL SECTION)

{5) Tw BASED ON DOWN STREAM
CONTROL QR FLOW DEPTHIN
CHANNEL.

6) hg = TW or (d ¢ D/2)( WHICHEVER IS GREATER)

) H-E. Rer 12902 1) /R'-”]vzzzg

(8) €Ly ELgr Ho by

SUBSCRIPT DEFINITIONS :

COMMENTS / DISCUSSION

o. APPROXIMATE

! CULVERT FACE

hd. DESIGN HEADWATER

hi. HEADWATER IN INLET CONTROL
ho HEADWATER IN OUTLET CONTROL
i INLET CONTROL SECTION

o OUTLET

h = d: + D
P -
sf. STREAMBED AT CULVERT FACE <

Ja JAILWATER

exesf. C-7"¥22°cMPA.
wrikour ovettoppny Vel C o

will Conve

_/50 (423
) Prol/ld(‘f +hat"

CULVERT BARREL SELECTED .

SIZE

SHAPE |

MATERIAL : Jx.
ENTRANCE .

-



{‘ B KAMINSKI :(S:gr\'zeymg Madeby O...B. Date 7-22- 70 | Job No.01/8
AL glnlr-]ielo}eglg?&? : Fiyarotogy :::hecked by Date Sheet No.
or
Outlet Velperty of 4-20"122" ¢.M.P 4.
4) Q=18 cFe [rurrel 7= 0.024 S= g0 IH
K =195 (Table V1) ve '
Ruy = KSYV2 = /85 ooD) = /3. & < /85
Ve 4 - s - 415
b) G = 235 R/ borre/ h=0.024 S 0.0050 V#
Baw = 13.1¢cF8 < Z232.5 A&
v % = 23544 = 5345
¢) @ = 255 [yre| n=0.024 s = 0.0050 TH

Bpuy = 13:1ers < 25 ¢Fs
V=6p = 2%a = 5.74s



Q CHART 34

- 5,000 ()
- 2 16'~7"x 10'~1" - 4,000 a
-~
9 1 2
[ - 15'-4"x 9'-3° - 3,000 EXAMPLE (_L 35—
: - [ Size: 36°x 22° - L 4
s - Qe 20 cf
. Frzaoxe-a F 2,000 € r
X k - HY ® yw I -3 [
= | ' - s
g% - 11'-8°x 7'-3° " Lo 2.0 - .
co | - 1,000 C
za # [ (2) (R} 2.1 -2 lt )
g< | [ 800 & 22 22 [ T ]
(4 - 9!_6. 61-5. -
:a [ * I 600 *0 in feet - r 2 -2
- S ¢ - 500 i } [
=z Y] 1_a’ = 1.8 r b
o - 8'-2°x%5'-9 - 400 -
: ol
[ 1-95 t | 5 ri.5
- 7'_0' ‘ 5.-‘. i L
e o4 F () ', pe L_ —_ .___
—— Sre-1"xa-7 et | -
w ) /" - 1.0
—T a | 72°x 44° uw =zl s
o o T | 9 - 1.0
z =i -~ 9 |
% I 65°x 40° - wl
- (=] @ o L .9_
w @ |
® | 58°x 36" b w8 s |
[ 4 5 o | 8
» T g B .
z . . - o -
g I 50°x 31 ‘2 F v w T - 7
& T = -
- ; HW ENTRANCE 2zl ik
" -
(n Headwall % - .6 L o
R " ® Mitared to conform Q ) L 6
: B to siops [ 4
36°x 22° of 3 [ ti ;: 3
2 / " rojecting ; |
3 [ 5 )
: St
- - 4 . wi - - .5 - .5
b R . To use scale (2) or (3) projact z
- 29°x 18 L 3 horizontally 10 scale (1), thes
[ use straight inclined line through
[ O and Q scaies, or reverse o 3 3
- 2%5°x 18° F2 Illustrated.
E —— [t ore I
- 22°x 13 - 1.0 8 '
. | |
i L .35
- .6 - .35
1L 18" x11° . - .38
F AODITIONAL SIZES NOT DIMENSIONED ARE HEADWATER DEPTH FOR
LISTED IN FABRICATOR’'S CATALOG C. M. PIPE-ARCH CULVERTS
BUREAU OF PUBLIC ROADS JAN. 963 WITH INLET CONTROL
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CHART 37

=

1,
LT

~

CRITICAL DEPTH
o

o8

0.6

04
o

34
a2
30
2.8
2.6
©v24
2.2
20

- FEET

-1.6
1.4
1.2
1.0

0.8

0.6

. CGRITICAL DEPTH -d

0

A ’ dc CANNOT EXCEED TOP OF PIPE

ANAN

/8

NN NV

N/

A//( ;}'x 7

Yy
"/ ‘Y'
F 36§ 222 \
29%8" ~
X
2%°5 16" | N

0 20 30 40 50 60
DISCHARGE-Q-CFS

\\
\
\

\
AW

s
AN dc CANNOT EXCEED TOP OF PIPE

V7 4un

722 44
/ 5',13.(;'
8: x 36"
0'x 31°
3*x #7‘
4

!
20 0 60 80 100 120 140 160 180 200 220 24C
DISCHARGE-Q -CFS

BUREAU j:uplt;a;c ROADS CRITICAL DEPTH
‘ STANDARD C.M. PIPE-ARCH

217

O



£ -1 1T ™ ™ ™ ™ = T} T ™

e TN

~2_ "1

L T

25

CHART 39

BUREAU OF PUBLIC ROADS JAN. 1963

300 —

3 - "

L ———

s ho

[ , -

— 200 TR Siope So—s e e\ a

o SUBMERGED OUTLET CULVERT FLOWING FULL

- © For outlet crown not submerged, compute HW Dy

" z2lw methods descridbed in the design procedure

- z|Z — 4

- [ 3 =1 E

2

L - -

- 100 - .5

90 5

- .6

— 80

L] J ’. -
3 72°X44 w
.7

- 70 i wp

—60 — 65" X 40" 2t '9

L - TH10

%0 O -se'x36" z!

< k) o
ni—40_ __ ' 'z,\ Q k
ls - 40 :‘- ——— w [

- - | . XA xr
> & [-50°x31 ? — MPLE -
Z |0 w 28 > <t

- -~ -
et g %\ F
] Tt

e - \ o C
x 00— Z
< |20 = i 37
SE : P 200 -

2t <3622 AT -3

[ ] 400

" w 400 -

- "._‘ ) 4

b [7,] o

10 |-29"xi18" 500 °°_.5

- 9 B

- - 6

- ° L 251 6° -

7 ~ 7

6 L‘:

— 5 C 10

- 4

-3

-2

HEAD FOR

STANDARD C. M. PIPE-ARCH CULVERTS

FLOWING FULL
n=0.024

219
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" ' KAMINSKI « Surveying Made by D Ln B Date q- 540 Job No. ol l&

« Civil
N glllr-‘lgrBlE?&lg " Fiyarology Checked by Date Sheet No.

For

Ca!;au'm' of Trunstream Channe] i Mouvtain View Estates
(A) {Zxry{' - 2b"x 22" cMPA du‘;charﬂo nto ¢

\
155" "—1-5:] ©lope
e T )"

. AL T S J : S
| |

n= 0025 A= (155X27) + (155 2) = 34.L A
&= 0.0050 I+ p- 2(2.79) +20 = 25.6 f

Q- o) )P o) T
= 178 &>

ad

(b) “The above channel o‘tschargcs oo -"]’,,,;5”'0,;& Me.

A= (0.22)20) + (oos)io) i) = 200 A*

P= zle)+ 2(02%) = 26.7#
480 2/3 1
Q= o (2000 225)" (002)

= |45 ¢FS




APPENDIX E

DRAINAGE AREA NO. 4
PEAK DISCHARGE & RETENTION CALCULATIONS



BKAMINSKI ¢ Surveyng Made by D.L. B. Date 4-/4-90_| Job No. gi/f
{‘ sHUBBARD  ;&w Checked by Date Sheet No.
engineering inc. ydrology Cor

SUBAREA No. 451-1 HYDRolLoaY

(D 0forte Bunotf
I?ra,wagc Area =

(6% ) (w0”) = 12800 #* = 2.94 fe.

cC =000
(2) Totum BIVA- ROW.
Drawnage Areq = /702)(5‘5) = 28,6107 = 0.996 Ae.
C= 095 e
(3) Time o{”(oﬂo. p {c. '
z/ = 300 /%Z;é..sﬁ.;()/ , S 0017 M . Jt‘ = G, T mn. /f- 2/)
Lo =2 Aeume 4 3% x awfa/f/ ~> = 2.17%s (p. 20
’ ) % R W% foxz.) = 56 /mnp )
Totel 1y = 87456 = 14.3 mn-
Dusephen | 2te |10 | _25% | oY | leovr |
T pn fow 2. 3.3 3.9 4.4 4.9
&R, 5 5.47 8.60 10.1& 1.46 12.77
JCA=Zol T
SBAREA NO. 451- 2 HDRoLoGY
Toted
Pracnige krea = (43482 ) 200)" = 869,400 A% = 19.9¢ Ae.
c=060 X Aosume 607&»#,1:«&:, DA.=20.60x19.9 = 11.98 Ac.
Time of Cona {'a _
L,=/7o = 0020 /## 4t = 22 mm (p.21)
U= 7380 , Asumy B 9% 52: 00///6‘ ~ y= 306’5 (5. 26 )
“ 4ty = 13-2 oun.
I3 =320 , V= 3.0%s ~» af= ?Z/gx;,o /.8 rus.
Totel t, = 2.2+ 13.2 +1-8 = Z24.2 mm.
e phion 2Yr 10Yr 25\r S0 Yr |00
I, /i .56 2,55 3. 3.4 2.3
QP .14 13.23 21.50 24.44 27.3|




{ BKAMINSKI - Suneyng Made by D (. B. Date #-/4-20 | Job No.p}/B
engineering inc. * Hydrology o

SUBAREA No. 45(-3 HYDRoLOGY

Flow éph')‘ at 44y st. & Gold Dust Ave.
Based-orn freld gbservatios 5 85% Fhws east along Gold Lust Arve

ﬂﬂﬂ/ /5% 70r1# alorm L+t 5 734;/(75/( @sSwme B5% s
/rmaﬁc @rea west of #44 SK M?‘wéu/(s h Tatuns B/vd

0.95 (ZL )Y 700°) + (42 Y 200 %)
7K0,200 F . = |7. 45 Ac.

nn

Drowwmage Area
l= 0.0
Tirme of Clomc. , %
Por Gold Dust- Ave. , Q= 10cFS | 520,012 I#
5’&0‘1}? 26 , VU= 45795 -a.‘.f‘-zs/gn;;—?.f)’m,,’.

Total t, = )2.07 4.3 = 2/.3 mn .

Aesume D.8. west )£ 444 s# has 2 4 = (P mier -

D&son’ P +or 2 Yr o Yr 25 \Vr 30 Y, oo Yo
L,m/hr 170 275 3.25 3,60 4.10
Q,ees | 1780 2880 | #u 3770 | 4294

! 4
- 20 do e -

[}
'
.30 m 0.43
/] 4 Q’Lfa e 0.027

fo otrect &’f”“"/‘/-l!# A= 200" P= 2030 5=0.0124 #
a= 055/4#44)/00/24)'/’//30)7/3 = //.18 ¢cF5

Vo Sheet Capacity - Rt A=3456H " P= 1643 % 5.2 g,0128
Q= 0.56(2461.14 )(5.0124) "2 (0.43) 7 = /6. 22 ¢Fs

br Z-Vear shrep , water will overfles fom lett 4 Right.
Ovrflod & = 17,80 = 11.18 = 6,62 P < 2z cF5

-
ce



Made by D 2. 8. Date 8-/6-9D | Job No. 0//&

" l KAM[NSKI . Syrveymg
sHUBBARD  :Sv Checked by v ——
engmeermg inc. For

SUBAREA NO. 451-4

/
Gawage Atea along = (2520)25) = 43000 5F. = 1,446 Se.

é*o/l ust Ave .
C=0.95
Tme of Cox. <4, Fr Q= 3¢5 , $20.0/7 YH.
V= 3/(7ps
faz 2520/50)(3/ T )35 M"’
1scrip i ¥ 0Yr 25Yr 2% (04 Vr
L, infor 2.1 3.4 2.9 4.4 5.0
52,;4; - 2.99 4467 | 536 | 6905 | 687

Half Street flpaa; 7

¥ Br 7Y Shim , Q= 662+289 = 95143 < 622 cFs ok
where Qom'ﬁﬂ'_._" -.ld/f

Sde of Gld Dust P = 4.6Z 5

‘\M&EA No. 481-5 D”'e{ff’ﬂ(

DHiinage (Tatum kﬂul) (/?/)/55) +(/2)’zs) 43554 " = 0.100 4.
c=0- 95

Prwq;e A /Lof)
C=0.80

Tirne of Cone. , Z v /0 mm.

Descriptiorr %/ 1 e 59%\ N 100Yr
T, in fir //2.4 38 45 |[N&g | 55
G ce 0.74 17 | nza | isa \\%7

/ ~




BKAMINSKI  * suveyng Madeby D...8. Date 3-/9-99 | Job No. 0118
{‘ sHUBBARD :&v Checked by Date Sheet No.
engineering inc. Hyarology For
DRAINAGE CALCULATIONS For 503345//\/ M. 452

Total Ares //4 5g+ /2.6 )(200 ) 43500 = 13.44 ke

Zomnj RE - 42 C=0.60
Assume  F0%e lnPributes —> DA.= 0.90x 13.44= 12.10 Ae.
t, = 16:5 min.
B= ¢ LA = p.6o)i12.00) T= 7.26 T
Descn}:ﬁo}r 2-)R. 10-YR. 25 VR 50 JR. 100 Y€ .
Infens;fy‘ m/hr /.9 3. 3.0 4.1 4.4
Q, CFs _12.8 22.5 | 26.1 29.3 | 23.4

(D Reterrtion Lasin Starage

Surface Area =
A’Vf. Doot?r = 2 H.

o4, 450 #°

Volume =

28,150 A% = 0pe024 de.

Fom Gllav, wiliems 4
White 5#1&;07 Plan :

Vol, = 87, 100 3

(3) Referstionn BGas/r S/JmZ( Ve, Peak Strage (2-tr Lura tror )

Mém; Ca‘l, of Phoerix

ﬁefwrz/ 4 a/aaur}/ = 7200 & (# 3)
Deseription 298 10 V. 25Ye. 50 Y. /00 V&.
Tntensity, infor | 0.48 0.90 0.96 110 /.25
], cFs 5.8 2.6 .5 13.2 /5.0
Volume | ¢ 3 41,570 69, 284 | 83,141 | 95,2606 | 10,257




Project

Worksheet 3: Time of concentration (T,) or travel time (Ty)

7}794”7 E/V/-

By 'D.Z:B.

Locatton Mﬂ[fqub/}( Lane B Shea BIvd-

Circle one:
Circle one: @ I't through subarea

ROTES:

Present Developed

Checked

Date 3‘/6 40

Date

Subbatin # 452

wvorksheet,

Include a =zap, schematic, or description of flow segments.

Space for as many as two segments per flow type can be used for each

LZIO_-VI-TR-SS. Second Ed.. June 1986)

VYirh
Sheet_flow (Applicable to T, only) Segment ID B4z
l. Surface description (table 3=1) ceveccvcsese ﬁd“‘)
2. Manning’s roughness coeff., n (table 3-1) .. 005
3. Flow length, L (zotal L < 300 ££) eeeeeeesss & | 110
4 Two-yr 24=hr rainfall, P ceeccecececesscees  in )-4
S. Land 810PR, 8 ceeevcccccccccsccccascacscoces ft/ft | 0017
6. T, = °°°°Z ("322'8 Compute T, ...... e (0118 |* = 0115
Pz s
Shallow concentrated flow Segment ID 642;1; 2
7. Surface description (paved or unpaved) ceecece PJV 4 /
8. TFlow length, L """""3:..6.::.%?.0""""". £t 720
9. WACECCOUTS® SlOPE, 8 cevevsososscessscccsess ft/ft 10.0/2
10. Average velocity, V (figure 3=1) .eeecacees. ft/s /&
1. T, --3-5%5-7 Conpute. T, coccne we | 0.1 |+ =1 0.4
Channel fl.ov Segmant ID Wnﬁ’z
12. Cross sactional flow ares, 2 ceccceccccecone t:z
13. Vettad perimetsr, P, cceccscccccessecscscces 4
14. 'Hyduulié radius, r -;i' Compute r seccces ft
15S. Channal $10Pe, 3 cecovsvescssccccscccecsaces ft/ft | £.0/0
16. Haunit;g's roughness coeff., B ccecccscsscsce
17, v =L1=89 ':,3 o Compute V seeee.. ftt/s | 3:0
18. TFlow length, ...........Z'..g.’.‘.g.a.o......... ft 5”
19. T, * '36_160—\! Compute T, .vccas ne | 0.040]* =10.040
20. Watershed or subarea T, or ‘!‘t (add T: in steps 6, l1, and 19) .se0ee. Nr 0.275

-
-

/éo5 MI;‘7~

D-3



P BKAMINSKI  « Surveying Made by 0. L.83- Date 3-/6-90 | Job No.Ol/ &
L‘ sHUBBARD  o® Checked by Date Sheet No.

* Hydrology
engineering inc. For

DAANAGE CAHCULATIONS FR SuBBasiN M. 453

(1) Zoriirg = /00 % RE-43
Drainage Area LA = 7.2 Ac.
'C’ Coetfrcent = 0.45
Timg of Cone. ; & = Jomm

Ratroral £ - A=cIA
Description 2 Yl 10 YR. 25 Ye. 50 Ye. 100 YR
Intensdty , n/hr 2.4 3.9 4.5 5.0 55
a,crs 7.8 12.3 /4.6 16-2 /7.8

(2 PRetentriorr Basinp Sorage
Fram

Surface Mrea = 30,750 1 2 = 0. 592 A. ) Collar, Wilioms 8 luhite
Avg. D!/ﬂ‘h -3 A &ru{jm; Plan :

w Volume = (20750)3) = 92,250 #7 Vol. = 34,340 # 3
(3) Retenton Basw Storage vs. [rak D/é(harfz /Z/zk Dwvatzon )

Using ¢y of Proemx Mettd

/?efa/}ed (’l,aw/?i, = 7200 § /7 /?3)

Qe iiption ZYe IoYe. 25 V. 7}/ 100 Ye
Intensity  nfhr 0.4% 0.90 0.% hio 175
4, CFs 1.6 2.6 3./ 3.6 4.1
Volume (#4?) 23 | 19,648 2242 | 256% | 2920/




TATUM BOULEVARD
CAIDA DEL SOL TO SHEA BOULEVARD

1) Drainage Area No. 1
Sub-Basin Nos. 100 to 104, 200, 201, 300 to 302 and 501 to 503

HEC-1 Filename Description
118-10.DAT 100-year 24-hour duration storm
118-11.DAT 50-year 24-hour duration storm
118-12.DAT 25-year 24-hour duration storm
118-13.DAT 10-year 24-hour duration storm
118-14.DAT 2-year 24-hour duration storm
118-15.DAT 100-year 6-hour duration storm
118-16.DAT 50-year 6-hour duration storm
118-17.DAT 25-year 6-hour duration storm
118-18.DAT 10-year 6-hour duration storm
118-19.DAT 2-year 6-hour duration storm

2) Drainage Area No. 2
Sub-Basin Nos. 400 and 410

HEC-1 Filename Description
118-20.DAT 100-year 24-hour duration storm
118-21.DAT 50-year 24-hour duration storm
118-22.DAT 25-year 24-hour duration storm
118-23.DAT 10-year 24-hour duration storm
118-24.DAT 2-year 24-hour duration storm
118-25.DAT 100-year 6-hour duration storm
118-26.DAT 50-year 6-hour duration storm
118-27.DAT 25-year 6-hour duration storm
118-28.DAT 10-year 6-hour duration storm

118-29.DAT 2-year 6-hour duration storm



(3) Drainage Area No. 3
Sub-Basin Nos. 441, 442 and 443

HEC-1 Filename Description
118-30.DAT - 100-year 24-hour duration storm
118-31.DAT 50-year 24-hour duration storm
118-32.DAT 25-year 24-hour duration storm
118-33.DAT 10-year 24-hour duration storm
118-34.DAT 2-year 24-hour duration storm
118-35.DAT 100-year 6-hour duration storm
118-36.DAT 50-year 6-hour duration storm
118-37.DAT 25-year 6-hour duration storm
118-38.DAT 10-year 6-hour duration storm

118-39.DAT 2-year 6-hour duration storm
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