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INTRODUCTION

This report presents the existing hydrologic conditions for Tatum
Boulevard between Sunset Drive and Gold Dust Avenue. This section of
Tatum Boulevard is within the jurisdiction of the City of Phoenix.
However, the east right of way of Tatum Boulevard is also the boundary
between the City of Phoenix and the Town of Paradise Valley. Tatum
Boulevard will be upgraded to a six-lane arterial street (three lanes

in each direction) with a raised, landscaped median.

The study area (Figure 1) is bound to the west and south by the
Phoenix Mountain Preserve, to the east by Tatum Boulevard, and to the
north by Gold Dust Avenue. The general flow paﬁtern in the watershed
is from west to east and intersectes Tatum Boulevard transversely.
Tatum Boulevard acts as a major collector of storm runoff from the
west that either ponds in low points along the roadway or at street
intersection, such as Double Tree Ranch Road. Eventually, the storm

runcff continues eastward and outfalls into the Indian Bend Wash.

EXISTING DRAINAGK FACILITIES

There are two welleefined[channels in the study area that convey
storm runoff through subdivisione to Tatum Boulevard. One channel is
made of gunite and drains an area of approximately 404 acres that
includes Tatum Mountain Acres, Double Tree Canyon and a portion of the
Phoenix Mountain Preserve. This channel eventually drains into a
detention basin located west of Tatum Boulevard and south of

Double Tree Rancﬁ Road.
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The other channel is trenched through the "Rancho Alta Vida®
subdivision and drains approximately 170 acres. This channel conveys
storm runoff to S-BSL x 22" corrugated metal pipe arch culverts that
discharge runoff under Tatum Boulevard into the "Mountain View

Estates” subdivision

Drainage from the "Tatum Foothilles" subdivision is collected in
retention basing located between the subdivision and the west right of
way of Tatum Boulevard. There are approximately four 6ther retention

basine that collect storm runoff from the "Alta Rancho Vida”

subdivision.

The only storm drain facility along Tatum Boulevard is an existing 36"
storm drain trunk line that extends approximately 764 feet south of
the Shea Boulevard 78" storm drain trunk line. There are three curb
~opening type catch basins that are interconnected to the 6-36"x22"
corrugated metal pipe arch culverts to alleviate pavement drainage.
Pavement drainaée is aleo collected in sumps along the west curb and
gutter and conveyed eastvard across the street to curb openings or to

continue flowing eastward down side streets.

The most serious flooding problems along Tatum Boulevard occur at the
Double Tree Ranch Road intersection where the previously mentioned
gunite channel discharges storm runoff into a detention basin that
overflows onto Tatum Boulevard. This detention basin is essentially
at the same elevation as Tatum Boulevard, and is insufficient to
detain the necessary runoff to reduce the peak discharge. The volume
of this detention basin and ocutlet requirements need to be evaluated

in order to mitigate the impacts of drainage on Tatum Boulevard.
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HYDROLOGY

The hydrologic analyses for offsite runoff was performed using the
HEC-1 computer program to simulate the rainfall-runoff relationship of
a drainage area and the routing of flows to selected concentration
points. The drainage areas were divided into a number of sub-basins
1o better define the runoff process by taking into account the

variations in topography and urbanization.

Plate 1 illustrates the sub-basine and points of concentration used
for the HEC-1 model. The hydrographé were routed to confluences with
adjacent sub-basins using the Atternmation-Kinematic and Modified Puls

Method.

The peak discharges for the 2-, 10-, 50- and 100-year storm event were
determined for the resulting network of sub-basine using a l-hour and
24-hour storm duration. The City of Phoenix rainfall distribution
table was used for the 24-hour storm duration. The rainfall
distribution table for a l-hour storm duration is shown in Appendix A.
The City of Phoenix precipitation values were used for the l-hour and

Z24-hour storm durations.



Based on the "General Soil Map of Maricopa County" by the Soil
Conservation BService, the study area would be classified as a "Group
D" soil. A curve nugber of 86 was used for residential areas and 25
for mountainous terrain with slopes greater than 10 percent. These
curve numbers were applicable for the 1-hour storm duration. The
curve numbers were adjusted to account for infiltration rate
differences between storms of different duration. The Z4-hour curve
nunmbers were lowered to account for the greater infiltration rate

associated with a longer storm duration. The curve number adjustments

were interpolated from the chart shown in Appendix A.

A time of concentration for each sub-basin or drainage area was
determined using the method outline in the manual "Urban Hydrology for
Small Watersheds”, June 1986, by the U.S. Department of Agriculture. A

minimum time of concentration was set for 10 minutes.

The rational method of hydrology was used to compute the peak runoff
within the study area for 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 0.45 was used for residential areas

and 0.70 for mountainous terrain with slopes greater than 10 percent.



A retention volume required for a given drainage area or sub-basin was
computed using two methods. One method was to estimate the area under
s )

a hydrograrh for a 2-, 10-, 50-, and 100-year storm event using a 2

hour duration storm.

Volume in fts = Q'x 7200
i
The second method was similar to the first, except the computed time
of concentration, Tc, for the drainage area was used in the following
equation:
3
Volume in ft = Q‘x 2.87 x Te x 0.5 x 60
i
The retention volume using Method 1 was on the average 2 to 3 times
greater than Method 2. The computed retention volumes were compared
to the existing retention basins’” volumes to determine their design
frequency. The existing volumes were computed by planimetering the

perimeter of the retention basins from 1" = 100  aerials and

maltiplying by an average depth of 3 ft.

BYDRAULICS

The HEC-5 methodology and design charts were used to determine whether
existing pipe culverts were sufficient to convey the peak discharge

+through a roadway embankment.



HYDROLOGIC RESULTS FOR EXTSTING CONDITIONS

Drainage Area No..1

The topography of this region consisﬁs of approximately 68 percent
mountainoue areae and 32 percent residential areas. The mountainous
areas are characterized by rugged terrain and steep gradientis. Prior
to development, the.region contained numerous washes that flowed from

+the southwest to the northeast.

Plate 1 illustrates the delineation of sub-basine for Drainage Area
No. 1, which encompasses approximately 404 acres. Drainage for this
area is collected and conveyed by a gunite channel running though the
"Double Tree Canyon” subdivision to a detention basin southwest of the

Tatum Boulevard - Double Tree Ranch Road intersection.

Peak discharges for the above mentioned detention baesin were estimated
for return periods of 2-, 10-, 25-, 50- and 100-years using the HEC-1
computer model. The l-hour and Zé—hour storm durations were compared
for the return periods to determine which governed. The peak
discharge resulis are presented in Table 1 and the HEC-1 input and
output files for the 1—houf storm auration are presented in Appendix
B-1. Appendix B-2Z contains the sub-basin areas, weighted curve number

computations and time of concentration calculations.
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The peak discharge for the 1-hour storm duration was on the average
almoet twice the peak discharge for the 24-hour storm duration. The
computed times of concentration for each sub—basin was found 1o bhe

less than 10 minutes because of the high runoff potential of the soil

and the steep gradients.

As mentioned previously, the existing detention basin has wvirtually no
storage whatsoever, and therefore is not sufficient to reduce the peak
discharge. Therefore, the Tatum Boulevard - Double Tree Road

intersection is essentially a man-made concentration point for

approximately 404 acres.

DBAINAGEKE AREA NO. 2

This region consists of approximately 31 percent mountainous areas and
69 percent residential areas. Prior to development, this region
contained a network of numerous washes flowing from the west to east
that collected at a low point adjacent to Tatum Boulevard, fronting

what ies now the "Tatum Foothills"” subdivision.

Plate 1 illustrates the delineation of sub-basins for Drainage Area
No. 2, which encompasses an area of approximately 164 acres. This
region includes a portion of the Phoenix Mountain Preserve and the
following subdivisions: A ﬁartion of Double Tree Canyon; Tatum
Foothills; and a portion of Rancho Alta Vida. Drainage is conveyed
through residential streets and eventually discharges into retention
basins located between the "Tatum Foothills" subdivision and Tatum
Boulevard. The "Rancho Alta Vida" subdivision has set aside common

areas that either convey or retain storm runoff flowing through the

subdivision.
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Peak discharges for sub-basins #400 and #410 were computed using the
HEC-1 computer model‘for the 2-, 10-, 25-, 50—, and 100-year return
periods. The HEC-1 analysis was used over the rational method because
the corresponding drainage areas exceeded 40 acres. The peak
discharges for l-hour and 24-hour storm duratione are presented in
Table 2 and the HEC-1 inﬁut and output files for the l-hour storm

duration are presented in Appendix C-1.

Peak discharges for sub-basins #421 thru #423, #431 and #432 were
determined using the rational method because the corresponding
drainage areas were less than 40 acres. The peak discharges are
presented in Table 3 for the 2-, 10-, 25-, 50- and 100-year return

periods. The design calculations are presented in Appendix C-2.

Storm runoff from sub-basine #423 and #432 are collected in retention
basins that have the capacity to retain the 100-year event.

Therefore, these areas can be excluded from the analysis to determine
the drainage impacts of Drainage Area No. 2 on Tatum Boulevard. The

retention basin computations are presented in Appendix C-2.
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DRAINAGE AREA NO. 3

This region contains approximately 50 percent mountainous areas and 50
percent residential éreas. The mountainous areas are rugged with
steep gradients sloping from gouth to north. Before urbanization,
thie region contained numerous small washes flowing from the southwest
to northeast that discharged into a large wash which flowed easterly
through the "Rancho Alta Vida" subdivision. This large wash
intersected Tatum Boulevard perpendicularly, and thus created the main

concentration point for Drainage Area No. 3.

Plate 1 illustrates the delineation of sub-basins for Drainage Area
No. 3, which encompasses an area of approximately 171 acres.
Drainage is collected and conveyed by a man made channel running
easterly through the "Rancho Alta Vida" subdivision to 6 - 36"x22"
corrugated metal pipe arch culverte that convey storm runoff under
Tatum Boulevard 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 discharges at Tatum Boulevard for the 1l-hour and 24-hour
storm durations are presented in Table 4 and the HEC-1 input and
output files for the 24-hour storm duration are presented in Appendix
D-1. Appendix D-2 containe the sub-basin areas, weighted curve number

and time of concentration calculations.

-12-
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The peak dischargees for the 24-hour storm duration wae on the average
almost twice the value for the l-hour storm duration. This watershed
was more elongated than Drainage Area No. 1, where the 1-hour peak
discharge was twice the 24-hour peak discharge. Also, the
concentration point for Drainage Area No. 1 was more centrally located
with respect to the surrounding sub-basins, and thus was more
conducive to a quick time to peak discharge than Drainage Area No. 3.

Therefore, the l-hour storm duration would control for Drainage Area

No. 1 and not for Drainage Area No. 3.

The existing 6-36"x22" corrugated metal pipe arch culverts had the
capacity to convey 150 CFS without ovgrtopping Tatum Boulevard.
According to Table 4, these culverts will have to be upgraded in order
to sufficiently convey the 10-year design storm. The hydraulic
calculations for the existing pipe culverts are presented in Appendix

D-2.

DRAINAGE AREA NO. 4

This region is 100 percent residential and encompasses an area of
approximately 54 acres. Drainage is predominantly from the west to
east Wwith most runoff outfalling into retention basins located within

the north half of the "Rancho Alta Vida" subdivision.

Plate 1 illustrates the delineation of sub-basins for Drainage Area
No. 4. ‘Drainage for Sub-basins #452 and #453 is collected and
conveyed by residential streets to retention basine. Drainage for
Sub-basin #451 eventually discharges.onto Tatum Boulevard at the

riortheast corner of the "Rancho Alta Vida" subdivision.
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Peak discharges were computed using the rational method for the 2-,
10-, 25-, 50- and lob—year storm evente and are presented in Table 5.
The computations are presented in Appendix E. The time of

concentration, Tc, for Sub-basins #451 and #453 were each less than

ten minutes and approximately 33 minutes for Sub-basin #452.

The retention basin for Sub-basin #4853 has the capacity to retain the
100-year storm event, where as the basin for Sub-basin #452 has enough
capacity to retain the 25-year storm event. Therefore, Sub-basin #453
can be excluded from the study when determining drainage impacts on
Tatum Bouievard. Sub-basin #452 will have to be evaluated to
determine if the 25-vear retention capacity is enocugh to mitigate any
drainage effects on Tatum Boulevard. The retention basin computations

are presented in Appendix E.
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SUMMARY AND CONCLUSTONS

Peak discharges for concentration peinte located within each drainage
area have been compu&ed and presented based on existing conditions.
The main contribution of flooding by storm runoff occurs downstream of
the detention basin located southwest of the Tatum Boulevard -Double
Tree Ranch intersection. Based on the computed peak discharges, this

detention basin is severely undersized.

The tabulated peak discharges for each drainage area needs to be
evaluated by the City of Phoenix, and direction given to
Kaminski-Hubbard Engineering, Inc. as to what level of protection is
regquired for Tatum Boulevard. Obviously, it would be uneconomical for

drainage facilities to be designed for the 100-year storm event.

For Drainage Area No. 1, we are recommending a detention basin with
crose drainage facilitiee under Tatum Boulevard. An advantage of the
detention basin concept is that it "meters” the flow of runoff,
therefore reducing the peak discharge at Tatum Boulevard. The cross
drainage facilities would enable the "metered flow" to continue
easterly in a drainage ditch along Double Tree Ranch Road to the

Indian Bend Wash.

However, depending on the level of protection at this location, the
cross drainage structure could become fairly large and may require
additional right-of-way along Double Tree Ranch Road to construct this
structure. Since the outlet will be east of Tatum Boulevard, this
will require a cooperative effort from the City of Phoenix and the

Town of Paradise Valley.
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For Sub-basins #400 and #410 within Drainage Area No. Z, the capacity
of the retention basine between the “"Tatum Foothills"” subdivision and
Tatum Boulevard may Se reduced slightly by the proposed street
widening in this location. This slight reduction in retention
capacity may require a detention basin design with epecial
consideration for discharging the "metered flow”. Two alternative for
handling the "metered flow" would be to: (1) discharge directly into a
proposed trunkline down Tatum Boulevard; or (2) provide cross drainage

structures beneath Tatum Boulevard to allow the flow to continue

easterly.

For Drainage Area No. 3, the peak discharge at Tatum Boulevard would
require an upgrading of the existing pipes to adequately convey the
recommended storﬁ event based on the level of protection. However,
another alternative could be to construct a detention basin upstream
oﬁ the existing culverts within the "Rancho Alta Vida"” subdivision in
order to reduce the peak discharge reaching Tatum Boulevard. The
location under consideration is a common area within the subdivision
that actually contains other such drainage facilities. HNo adaitional

right-of-way needs to be obtained for this improvement.

Based on our preliminary drainage report, Kaminski-Hubbard
Engineering, Inc. looks forward to the City of Phoenix comments and
recommendations concerning the storm frequency regquired for the design

of drainage facilities croseing Tatum Boulevard.
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APPENDIX A

HYDROLOGIC DESIGN TABLES



TRZO LEB 06-21-BB 1b:40 Secret Pass with Black Wash at R&04 Job Number 0048 J0B 1

REV PC 09783{.2 10 Year - l_Hour Stora
8 5300 5030 6330 L6600 .5B40
8 ,7050 7240 L7420 7590 750
g 7900 L6043 .8180 8312 L8439
g 8561 8678 .8790 .8898 9002
8 ,9103 9201 9297 9391 9483
8 L9573 9561 9747 .9832 L9916
8 10000  1.0000  1.0000  1.0000  1.0000
9 ENDTBL

TABLE NO. TIME INCREMENT ‘
5 RAIRFL 7 0250 1 hour Famiball
8 .0000 .0100 .0200 0300 0400 s
g 0500 L0650 0800 ,1000 1200 Distribution
8 1400 L1600 .1800 .2250 3000 /

a

8 4000 5300 5000 5400 6550 Table
8 ,7000 L7250 L7500 L7750 8000
8 .8200 3400 8580 8750 .8910
8 9060 .9190 L9310 L9420 L9520
8 9610 9590 9770 9850 9930
8 10000  1.0000 10000  1.0000  1.0000
9 ENDTEL
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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 shallow 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 (nLy8

T = (P2)0:5 s0.4

Table 3-1.—~Roughness coefficients (Manning’s n) for

sheet flow

. [Eq. 33]

Surface deseription n?

Smooth surfaces (concrete, asphalt, gravel, or

bare S0il) coveeeriiirinrenicencncenticaracanes 0.011
Fallow (noresidue) .....cooeveeeenneenannnn. 0.05
Cuiltivated soils:

Residue cover $20% ....covveinecnnrenenns 0.06

Residue cover >20% .....ccvvivverennnnnn. 0.17
Grass:

Short grass prairie ....T...cvciiivniieine.. 015

Dense grasses?.......cocveenveneneancnnnn, 0.24

Bermudagrass....c.eveiireiiiieienaninnnns 041
Range (natural) ...o.vvvinnvinnninenennnnnnns 0.13
Woods:3

Light underbrush.......ccoovvivienvnnnnnn.. 0.40

Dense underbrush .....ovveeviiennrannnnn.. 0.80

("II!;hBe6 n values are a composite of information compiled by Engman
).

ncludes 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 cover that will obstruct sheet flow.

where

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

This simplified form of the Manning’s kinematic
solution is based on the following: (1) shallow steady
uniform flow, (2) constant intensity of rainfall excess
(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 figure
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 appendix
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, use
equation 3-1 to estimate travel time for the shallow
concentrated flow segment.

Open channels

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

(210-VI-TR-55, Second Ed., June 1986) 3
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Ri 12 12 14 24 49 59 &4 43
RY g 7 7 2 2 7 7 8
KK a2
KM Subarez Mo, 382
B ,B174
L8 6.9
i 183
¥y 3e2C
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FLOOD HYDROGRAPH FACKAGE
FEERUARY 1981
REVISED @1 JUN B8

{HEC-1}

et P e P

FUN DATE #3/29/1998 TIME 2B:84:43 1

P BE pe N e e e e

[SR302 e 3t teeRtitesiiesistissstissssss

710 QUTPUT CONTROL VARIABLES
IPRNT 3

IPLET )

astaL 2.

I7 HYDROSRAFE TINE DATA

NHIN 3

- IDATE JFER90

ITINE 1200

NG 289

NDDATE BFERTR

NOTINE 12g8

TCENT 19

COWFUTATIGN INTERVAL
TIME EASE

T0TAL
ENGLISH UNITS
DRATKAGE AREA SHUAR
PRECIPITATION DEPTH  INCHE
LENGTH, SLEVATION FEET
FLOW CUBIC
STORAGE VDLURME ACRE-
SURFACE AREA ACRES
TEXPERATURE DEERE

7Y
TATUM BLY
KEMINSK]

§
- STARTING

$

L

~ HURBARD
HEC-1

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT

MINUTE

—

=
Er —~4 M
T l"l r-'\

DA
STARTING 71
NUMBER OF HY
EMDING DATE
ENDING TIME
CENTLRY MARK

':J!

FILENAME :

ENGINEERING,

SCALE

(-.¢
-—l

RESRAPH ORDINATE

INC.

118-19.DAT
PRELIMINARY RUN - 2 YEAR - 1 HOUR STORM

TION INTERVAL

-
c
o]

OF PHOENIX PRGJECT NO. P-BBASIS
VD, - MOCKINGRIRD LANE TO SHEA

J08

BLVD,
ND. 2118

PRS2 RR8ER0000 0000008002004 238003

1 H
H U.5. ARMY H
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H 809 ¢ H
H DAVIS, CP t
1 !9 b} H
1 1
EER e Rastetiessetieissnisatsseiteds



RUNOFF SuRmARY

PEAX  TINE OF FOR MATIMUM FERIDD BASIN LERRG TIME OF
"EAY 24-HOUR 72-HOUR AREA 5TAGE MAY STAGE

REUTED 70 18ix 89, .08 4, 1. 1. .29 3.53 . of

HYDROBRAFH AT 131} 83, .42 4, 1. L. .88

2 COMBINED AT 181C 124, .42 8. 2. 2. A6

ROUTED 7O 1845 172, » 08 7. 2. Z. .16 4.5

(X1}
[N
-

rn
(-~

HYDROGRAFH AT 182 13, A2 1. 2. a. .04
ROUTED 12 184K 18, .98 5 t. f, 04
HYDROGRAFH AT 183 25, .42 2. 2. 8. 23
ROUTED TC . 1B4R 22, Ry ‘ 2. 2. 3. 23
HYDROGRAFH AT P ]

ROUTED TC 2R 145, .42 8. 2. 2. .18

HYDROGRAFH AT 28 4, N 2. g. 2. B2
2 COMBINED AT 1C 148. Az B. i, 2. .2
RGUTED 70 184K 134, 50 8. 2. Zs V21
HYDRGERAFH AT 184 8. .58 i, g 2. .24
3 COMBINED A7 1840 307. 5] 19, 3. i .48
ROUTED 72 IDZR 299. .o 17, i, 4. .48 2.63 5
HYDROGRAFH AT R 17. A2 i, 2. . 23

ROUTED TO JBR 15, .0 i, 2. 8. .83

HYDROGRAFH AT 381 2. .58 8. &, 2. 21

I COMBINED AT L 317, .08 i8. 3, i} 02
ROUTED 10 IR2R 32, .52 17, 4, 4, 82 3.43 .ol
HYDROBRAPY AT 382 4. .22 2. 3. e. .82
2 COMBINED £7 1028 314, .o i§. 4 4, 54
ROUTED 76 23R 7. .ok i7. 4. 1. o4 3,13 R
ROUTEL 75 324K 281, .58 17 i, §, i 3.82 e
HYDRGGRAFH AT M2 5. A7 2. 2, . .83

™
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SUMMARY DF KINEMATIC WAVE ROUTING
{FLOW 15 DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO

COMPUTATION INTERVAL

[5TAG  ELEMENT o7 FEAK  TIME TC VOLUME oY FEAK  TIRE TO VOLUME
FERE PEAK
{HIN) {CFS) {MIN) (IN} {NIN} {CFS] (KIN] (1IN}
184k 3 .86 18.64 27.62 .32 3.28 17.97 30,82 .31

CONTINUITY SUMMARY {AC-FT) - INFLOW= 604 EXCESS= .288 OUTFLOW= 683 BASIN STORAGE= .B22 PERCENT ERRCR=  -.133

1848 3 .37 24,28 7.29 4l 5.02 22.48 Jo.02 3

=
[0
~3
~n
[
m
bl
I
m
o
(5]
i

. COHTINUITY SUMMARY (AL-FT) - INFLD (228 BUTFLON= 755 BASIN STORAGE= .80 FERCENT ERRCR= 213

22R 3 I ) ] 25,58 039 2,08 144,74 zi.00 .48

CONTINUITY SUMMARY {AC-FT] - INFLOW= 4,371 EXCESS= 288 GUTFLOW= 3,914 EASIN STORAGE= .22 PERCENT ERROR= 14,334

1245 3 31 148,83 25,73 37 .08 136,37 32.802 I8
CONTINUITY SUMMARY (AC-FT; - INFLOW=  £.1R9 EXCESS= 283 DUTFLOH= 4,187 EASIW 3TORAGES (208 FERCENT ERROR= 246
Ip1g 3 .71 16,63 26.87 .37 3,82 15.44 RI Y

»

CONTINUITY SUMMARY (AC-FT) - INFLOW= . 326 EYCESS= .22 DUTFLOW= . 523 BRSIN 5STORAGE= .22 PERCENT ERRGR= 178

1 HORMAL £NL OF HEC-1 11t
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HEC-1 INPUT

P B P . S IYTTI R

1D CITY OF PHOENIX PROJECT NO, P-8843135

ID TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
D KAMINSKI -~ HUBBARD ENSINEERING, INC. - JOE NO. 0118
I$1 ) HEC-1 FILENAME : 118-18.DAT

ID PRELIMINARY RUN - 1@ YEAR - 1 HOUR STORM.

I7 J Q7FERF®  iged 30e ABFERT 10080

10 H]

KK 122

K Subarea No, 1@

BA  .e8%2

N 1.5 BIFER9R 1228

FE 1.61

PC.EB® .B1B .B20  .B3@  .@4R  .BSB @65 .@BR  .{R@R
PC L2 L1400 16 L1820 225 .30 .48 .33B .40
PC 542 2063 7B 2723 2738 W73 .E0a 620 B4e
PC .83 873 891 986 919 931,942 932 .94
FC .96 977 .98% 953 1.2ed

Ls 53.8

U .1g8@

Kk 121R

KM foute Hydrograph 138 thru 181

RL B .

RS 27 FLOW -1 8.3

RC 83 83 B3 132 LeT2

RX 18 12 22 32 34 44 34 36
RY § 7 3 3 3 5 7 3
KK 8t :

k¥ Subarez No. 18!

B4 LB7EY

L5 §5.8

i Llee

Ke 18t

KM Cpabine Hydrographs 128 & 18!

HC 2

Kk 1B4R

K Route Hydrographs 189/181 thru 104
RL 843 '

RS 41 FLOW -1 8.3

3
~ RC .83 23 23 7860 239

RX 12 12 28 28 Je 38 4 48
3

RY 8 7 3 3 3 7 8
144 182

KH Subarez No. 182
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HEC-1 INFUT

LINE 1/ D S S TP TN Y. T PN . UL FORS L.
47 KE (4R
i K Foute Hydrograph 182 thru 124
49 AL .8k
52 RS 32 FLO -1 8.3
b3 RC .83 23 L3 lsBR 844
2 ] ie 12 22 32 H 4 M4 56
3 RY 8 7 3 3 3 3 7 8
34 KK 183
a3 K Subarez Mo. 183
54 By LR345
57 LS 54.8
58 up .18
39 KK 104K
62 K Route Hydrograph 183 thru 184
51 RL .28 .
82 RS 26 FLOYW -1 8.3
83 RC .83 83 A3 13728 044
&4 Ry 19 1z 22 32 34 44 54 34
3 RY g 7 3 3 3 3 7 8
b4 k20
47 4 Subarea No, 208
48 BA 1838
49 L 95.2
78 gLl
71 KX 2R
72 _ L4 Koute Hydrograph 208 thru 281
73 RL .88t
74 RE a43 L83 .232 TRAP 2 4
73 K e
76 KM Subarea No, 28!
77 B .p218
78 LS ga.2
79 o .18
ge KK 28I
a1 K Combine Hydrographs 288 & 201
82 HC 2
B3 KK 1B4R
B4 KM Route Hydrograph Z28/281 thru {24
835 RL .2aes
84 R 458,822 .83 TRAP 12 9
87 K 184
ik 4] Subarea No, 124
g% BA 2482
32 LS g6.2
91 us L ige
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D
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HEE-1 INPUT

Coabine Hydrographs 18@8-131/192/103/208-281 & 1B4

Route Hydrographs 182-104/208-281 thru 381
.81
FLOW -1 8.3
818,038 238 832
12 14 34 82 182 194 186
7 7 2 2 7 7 8

Subarea No. 308

93]2

Route Hydrograph 328 thru 384
.0021
0828 LG TRAP 8 5e

Subarea No. Jd!

86.0

Cosbine Hydrographs 188-104/228-201 & 3@9-32{

foute Hydrographs 1B8-1R4/288-281/388-381 thru 382
.22
FLOW -1 2.3
.218 .23 372 L8148
12 14 24 49 39 61 63
7 7 2 2 7 7 8

Subarea No. 382

85.0

Comhine Hydrographs {R8-104/282-231 & 3pe-322
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134
138
13
137
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142

M
142
143
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145
145
147

148
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152
13!
152
183
154
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156
157
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168
161
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163
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16b
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RE
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41
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D

XK
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11

Route Hydrographs 1088-184/222-221 & 328-322 thru 323
.85

FLOW -1 8.3

218 .83 538 .88
12 14 24 49 59 51 63
7 7 2 2 7 7 8

Route Hydrographs to 2 - 2' x 18" Culvert

,873

FLOW -1 8.3

822 832 280 .ee47
12 14 22 124 114 118 118
7 7 3 3 7 7 g

Subarea No. 312

8.0
Route Hydrograph S1@ thru SO2
.83
FLOU -1 8.3
825,825 L I 73
29 28 28 38 33 18 4
4 4 3 3 4 4 3

Subarea Ho. 582

gs.2

Combine Hydrographs 18@8-124/222-281/380-382 & 3B2/512
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FLODD HYDROGRAPH PACKAGE {HEC-1)
FEERUARY 1981
REVISED Q! JuM 8BS

e s Ve e P

RUN DATE 03/28/1998 TIME 16:36:17 ¢
H
1832283800000 0 020000008038 8800080¢8¢¢! -

e B e PE pe e pu e
S B e B e P P S

- P e e P

1382330838080 000 82080002208
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HEC-1 FILENAME : 118-1B.DAT
FRELIMINARY FUN - 1@ YEAR - 1 HOUR STORM

710 QUTPUT CONTRGL YARIABLES
IPRNT T PRINT CONTROL
IPLOY 2 PLOT CONTRCL
BSCAL 8. HYDROGRAPH ‘FLOT SCALE
7 HYDROG? »om TINE DATA
3 MINUTES IN COMPUTATION INTERVAL
TFERG® STARTING DATE
1822 STARTING TIME
Na 289 NUMEER OF HYDRDGRAPH CRDINATES
NDDATE BFEE9® ENDINS DATE
NDTIHME 1888 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .B8 HOURS
TOTAL TIME BASE 24,82 HOURS

ENELISH URITS
DRAINAGE ARER
PRECIFITATION LEPTH
LENGTH, ELEVATION

FLOW EET PER SECOND
STORAGE YOLUME ACRE-FEET
SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRERHEIT



RUNOFF SUMMARY
FLOW IN CURIC FEET PER SECOND
TIME IN HOURG, AREA IN SBUARE MILES

PEAK  TIME OF AVERABE FLOW FOR WAXIMUM PERICD BASIN HAXIHUN TINE OF

GPERATION STATION FLD";.‘. PEAK 5-HOUR 24-HOUR 72-HGUR AREA STAGE MAX STASE
HYDROBRAPH AT 188 73, .42 18, 3 - 3 89
ROUTED TG 181K 173, .42 i8. 3. 3 .29 §.34 .42
HYDROGRAFH AT 18! 158, .42 9 2. 2. .28
2 COMBINED AT 184 327, A2 28. 5. 3 .14
RGUTED TO 194K 32t .58 19, 5 5. Bt 5.37 8
HYDROGRAFH AT 182 37, .42 3o i. L, 04
ROYTED TO 1947 3, 32 3 1. i, M LN .58
HYDRGGRAPE AT 183 &b. .42 4. 1. L. .23
ROUTED TO 1R4R 82, .aB 4, {. 1. .83 4.82 A2
HYDROGRAPH AT 208 378, AZ 22, b, 6. 19
ROUTED 10 2B1R 367, RV ZZ. 6. b, 19
HYDRGBRAPH AT e 3l 22, 42 1 . . .82
2 COMBINED AT 2810 385. .42 24. 5 5. 2!
ROUTED TO 14R 373, .42 3. 5. b. 3
HYDROSRAFH AT 184 3 .42 2 H i 24
o COMBINED AT 1840 B2z, 0 al. 13, 3. .48
ROUTED 7O 382K 784, .8 il. 13, 3. .43 3.8 .08
HYDROGRAPH AT 308 LY .42 3. 1. 1 .83
ROUTED 7O JB1R 44, .42 3. 1. 1. 23
HYDROGRAPH AT 38! 18. 08 1. 2. e. .81
3 COMBINED AT J8il 233, .38 4. 14, 14, .82
ROUTED T0 3BZR g1, .58 a3. 13, i3, 52 §.82 . o8
HYDRGEEAPH &7 302 15 42 1 8. &, .22
2 COMBINED A7 3828 214 Rl 34, 14, 14, .54
ROUTED TO 383 522, .08 32 13, 13 34 4,23 &9
ROUTED TO JB4R 283 0B 48 12 12 i 4,50 a2
HYDROGRAFH A7 ile 19 8 Z 2 2 23
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HYDRushary K it . Lo 2, 1. 1, .84

I COMBINED AT ipal 843, .o 32, 13. 13, .68



CONTINUITY

CORTINUITY

CONTIRUITY

X131 NDREAL

SUMMARY DF XINEMATIC RAVE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TD
COMPUTATION INTERVAL

ISTAR  ELEMENT 07 PERK  TIME TO YOLUME o7 PEAK  TIME TO VOLUKE
FEAK FERK
(HIK) {CFS) {HIN} {IN} {MIN) {CFS) {HIK) {IN}
231F 3 .24 377.54 23,32 L a.ed 367,23 23.08 1.12
SURMARY (AC-FT) - INFLOW= 11,847 EXCESS= 262 OUTFLOW= 11,333 BASIN STORAGE= .88 PERCENT ERAOR=
124R 3 .24 3B4.45S 25,62 1.84 e 3.al 23.00 - 104
SUMMARY (AC-FT) - INFLOWw=  11.781 EXCESS= .23 DUTFLBW=  11.532 BASIN STORAGE= .B22 PERCENT ERROR=
JBiR 3 33 46,74 25,42 .98 3.8 43.73 21,20 .98

SUMMARY {AC-FTi - INFLOW= 1,397 EXCESS= .800 CUTFLON= 1,395 BASIN STORAGE= .28 PERCENT ERROR=

ZND GF HEC-1 x3

©a
il

118
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14
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‘18
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L
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F
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24
25
2%

L B S N PYTTYTTT FY YN Fes

D
i
D
D
I
17
10

KK
K
Bh
I8
PR
PC
PC
P

e

L
L3
ub

14
KM
RL
RS
RC
RX
RY

L 44
K
RL
RS
RC

- ORY

RY

114
K
134
LS
ub

5

o

182

.B852
1.3
2.32
.28
122
548
.838
969

108

.B789

128

131

1945

8
23
12

.2358

HEC-1 INPUT

P P PP TR L

CITY (F PHDENIY PROJECT ND. P-8B4515

TATUM BLYD, -~ MOCKINGRIRD LANE TD SHEA BLVD.

KAMINSKI - HUBBARD ENGINEERING, INC. - JOR NG, Bi18

HEC-1 FILENAME : 118-17.DAT
FRELIMINARY RUN - 23 YEAR - 1 HOUR STORM.
87FERSD  iege Jee @oFEE92 180
Subarea No. 100
@7FEE?R  1@ed
.01 .82 230 .04 .B50
.140 168 .i68@ 225,308
1003 708 723 798 JI73
875 .891 86 919,931
977 9835 993 1.pe
95,2
Route Hydrograph 182 thry (B1
.03
Loy -l 8.3
.22 23 1362 872
12 22 32 34 44
7 3 3 3 K]
Subarea Mo, 101
93.2
Combine Hydrographs 122 & {81
Route Hydrographs 188/181 thru 104
.028s
FLOW -1 8.3
.23 23 2082 239
12 28 8 e 38
7 B 3 3 3

Subarea No. 182

92.9

863
480
.52
942

n
~d

.280
O30
.828
982

n

L=< » o

180
628
.848
3

PABE



HEC-1 INFUT

LINE 1 JAPS SR SUSRIU Y. P S PR I A T
47 KK 1248
43 KH Route Hydrograph 182 thru 184
49 L A25
58 RS 12 FLOW -1 2.3
) RC .87 82 B3 1608 - 844
52 RY w12 22 32 34 44 54 i
83 RY 8 7 3 3 2 5 7 8
54 144 183
a9 KN Subarea No. 183
Sb BA L0349
57 g 94.3
58 up 108
39 KK 104R
50 kN foute Hydrograph 183 thru 124
61 RL 80235
2 RS 26 FLDW -1 8.3
83 RC .83 23 .83 1320 . B64
54 RY 12 12 22 32 34 44 o4 Rl
55 RY 8 7 H] 3 3 3 7 g
54 KE 282
&7 KM Subarea Ho. 288
8 B4 L 1ESR
69 LS 93,8
72 up 108
7 KK 221R
72 4] Route Hydrograph 222 thru 23!
73 EL N
74 RE b4d 231 832 TRAP Z 4
7 44 281 .
78 K Subarea ho., 281
77 BA L8211
78 LS 86.2
79 ud 100
80 KK 2810
81 KN Combine Hydrographs 228 & 281
82 HC 2
83 KK 104R
84 1441 Route Hydrograph 208/281 thru {04
83 kL .28
84 RK 450 222 230 TRAP i2 7
87 44 184
g8 K Subarea No. 184
89 BA 2482
98 Ls g6.8
91 (] 138



LINE

92

4
)

4

95
9
97
93
99
182
184

182
183
04
183
186

187
1£8
189
{18

11!
112
113
114
s

{ip
117
118

{19
128
124
122
123
124
123

125
17
128
129
138

[ ey
.l Lol VA
L S R

S S P XIS TR IS ITILIT

KK
KM
HC

114

RL
RS
RC
RY
RY

KK
4]
RL

RK

Kk
M
BA
L§
up

43¢
KM
HE

KK
K
RL
RS
RE
RX
RY

KK
KM
BA
LS
up

KK
KH
HC

Jieg

301k

778

381

Q111

131

Je1g

K
o

1928

8

=}

.33
18

]
382
2174

183

HEC-1 INPUT

R PP

L P

Cosbine Hydrographs 108-121/182/183/208-281 & 124

Route Hydrographs 182-124/288-281 thru 331
.83
FLOW -1 2.2

218 238 23 .e3e

12 14 34 82 182 14
7 7 2 2 7 7

Subarea No. 303

3.2

Route Hydregraph 328 thru 304

. 0225

225 LR1B TRAP 2 3

Subarea No. 32i

8.3 -

Combing Hydregraphs 188-134/2B2-281 & 302-38!

186

Reute Hydregraphs 182-104/208-221/30B-381 thru 382

.22
FLOW -1 8.3
.818 43 37g .2148
12 14 28 49 39 b
7 7 2 2 7

. Subarea Nao. 382

8.2

Combine Hydrographs 102-124/2088-281 & 302-

-
K

”
S

[= = I

9.

ernsnll

PA

5E
-



141
142
143
144
145%
145
147

163
166
167
168

P Y . S TTTTTT S e

KK
A
AL
RS
RC
RX
RY

(44
KM
L
RS
RC
RX
RY

KK
KM
B4
L3
uD

KK

L
/L
&5
RC
RX
RY

KK
Kk
BA
L5
ud

KK
Kt
HC
1

L2482

o
[~
g
[

HEC-1 INPUT

Route Hydrographs 108-184/200-221 & J02-3B2 thru 283

.82

FLOW -1 2.3

.218 .83 338 .p148
12 14 24 49 39
7 7 2 2 7

Route Hydrographs te 2 - 2° x 1B Culvert

.83
FLOW -1 B.3
222 238 288 .2047
12 14 22 18 114
7 7 3 3 7

Subarea No. 518

86.0

Route Hydrograph 518 thru 580
B2

FLOW -1 2.3

228 .88 658 g2
28 23 28 38 3
4 4 3 3 4

Subarea No. 520

f6.@

Combine Nydrographs 108-104/200-Z21/38R-322 & 5S2@/51d

{1

D)

B o u

&
7

Y T Teavasas BiovasadBoaaait

63

118
8
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FLOOD HYDROBRAPH PACKABE (HEC-1)
FEBRUARY 1981
REVISED 81 JUN B8

e se e se e

RUN DATE 83/28/1998 TIME 15:54:23 1
i-
1202022300002 R R 2 8 R080R800¢8041

CITY OF PHOEWIX PROJECT NO. P-BB4&351S
TATUA BLYD, - MOCKINGBIRD LANE TD SHEA BLVD.
KAMINSKT - HUBEARD ENGINEERING, INC. - JOB NO. 8118
HEC-1 FILENAME : 11B-17.DAT
PRELIMINARY RUN - 25 YEAR - 1 HOUR STORM

710 QUTPUT CONTROL YARIAELES
IPRNT 3 FRINT CONTROL
IFLOT § PLOT CONTROL
G5CAL . 8. HYDROGRAFH FLOT SCALE
7 HYDRGERAPH TIME DATA
NMIN 3 MINUTES IN COMPUTATION INTERVAL
IDATE JFEBFR STARTING DATE
ITINE 1828 STARTINS TIME
g 289 NUMBER GF HYDROSRAPH ORDINATES

NDDATE BFEE92 ENDING DATE

NDTINE 1008 ENDING TIME

ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 24,83 HOURS

ENGLISH UNITS
DRAINAEE AREA SDUARE MILES
FRECIPITATION DEFTH  INCHES
LENGTH, ELEVATIGN FEET

FLOW CUBIC FEET PER SECOMD
STORAGE VOLUME RCRE-FEET
SURFACE AREA ACRES

TEMPERATURE DEBREES FAHRENHEIT

PEERRLRSRLAIRITLIILITALTILIILILLILNLLS

U.5. ARMY CORPS OF ENGINEERS
THE HYDROLGGIC ENGINEERING CENTER
689 SECOND STREET
DAVIS, CALIFORNIA 95416
{916) 351-1748

e B se Bt Sh B Su e
T S e P ee e e B

182822203022 033002000020 00008200808 03¢]



OPERATION
HYDROSRAPH AT
ROUTED 0
HYDRGGRAPH AT
2 COMBINED AT
ROUTED T
HYDROGRAPH AT
ROUTED TG
HYDROGRAPH AT
ROUTED T0
HYDROBRAPH AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
HYDROGRAPH AT
5 COMBINED AT
ROUTED 7o
HYDROSRAPH AT
ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TC

HYDROERAPH AT

2 COMBINED AT

ROUTED TO

ROUTED 70

HYDROSRAPH AT

ZAlToR TR
0UTIN TS

STATIDN

e

121R

184

281C

184R

184

184C

JRZR

PEAY
FLOH

238,

a1,
SBI

98.

1183,
1154,

1139,

29

aca

FLGW IN CUBIC FEET PER SECOND

RUNOFF SUMMARY

TIME IN HOURS, AREA IN SBUARE MILES

TIME OF

FERY

A2

AVERAGE FLOW FOR MAXIMUM PERIOD

5-HOUR 24-HOUR
14, 3
i3. 3.
13, 3.
26, 7.
26, 7.
3. 1R
3 i,
3. 1.
3 1,
3. 8.
38, 7.
2, .
32, g.
il 8.
3, 1.
i, 18.
69, - 17,
EN 1.
4. 1.
1. 2.
4. 18,
72, 18,
2. 2.
74, 18.
74, 18,
78, 18,

T2-HOUR

o
.

1'

1.

8.

7.

2.

1,

18,

17,

ll

8.

18.

18,

BASIN
AREA

09

29

.28

A6

.16

04

.19

19

.82

B4

.48

.48

HAX 1MUY
STHGE

4,72

4,16

(2]
=

(2]
r3

4.42

4,94

4
(SN ]
Py

TIME CF
MAX STABE

.o

i
oW



HYDROSRAPH AT

3 COMBINED AT

20

3840

6.

1287,

T.v4

.68



SUMMARY OF KINEMATIC WAVE ROUTING
{FLOW 15 DIRECT RUNOFF WITHOUT BASE FLCM)
INTERPOLATED T0
COMPUTATION INTERVAL

ISTAR  ELEKENT o7 PERK  TIME TG VOLUNE oY PEAK  TIHE T0 VOLUME
PEAK PEAK
{HIN) (CFS) {HIN) (IN) {(HIN) {CFS) {MIN} {IN)
ZélR 3 22 5B9.26 25,38 1.58 S.e8  498.8% 25,89 1.58
CONTINUITY SUMMARY {AC-FT) - INFLOW= 14,883 EXCESS= .208 QUTFLOW= 14,832 BASIN STORAGE= .882 PERCENT ERROR= .208
194k 3 22 828,72 25.44 1.41 a.88 - 3.9 25.08 . L3

CONTINUITY SUMMARY (AC-FT) - INFLOW= 13,047 EXCESS= .208 QUTFLOW= 135,547 BASIN STORAGE= .328 PERCENT ERROR=  1.B93

301K 3 .38 53,75 23.58 1.33 3.02 51.72 23,00 1.36

CONTINUITY SUNMARY (AC-FT) - INFLOW= 1,923 EXCESS:= 228 GUTFLOW= 1,929 BASIN STORAGE= ,08@ PERCENT ERROR=  -.258

$31 NDRMAL END OF HEC-! i3



LINE

bt B e B S TS TP A I

—
R P I S B S -~ B s v o ]

— e =
wn

[ U
0 0~ O

e d R e OS2

IO ORI RO RS RO R

o~

ra

~
[-<]

37
38
39
48

42

3
44
43

4

iD
iD
D
iD
D
I7
10

KK
KM
BA
IN

PE

PC
FC
FC
PE
FC
L8
up

KK
KM
fL
RE
RC
RY
RY

KK
KM
kA
LS
up

KK
4]
HE

KK
KM
RL
RS
RC
RY
RY

44
KM
BA
L3

-

up

HEC-1 INPUT

il
I
oy
"

...... T A P P P PP PP IR L
CITY OF PHOENIX PROJECT NO. P-886531%
TATUM BLYD, - MOCKINGBIRD LANE TQ SHEA BLVD.
KAMINSKI - HUBBARD ENGINEERING, INC. - JOB NO, 2118
HEC-1 FILENAME : 1{1B-14.DAT
PRELIMINARY RUN - 58 YEAR - { HOUR STORM.
S g7FEEse  1oee Jea @srER9a  teed
3
iea
Subarea No. 188
.8832
1,5 Q7FERFE  1R@D
2.35
.o02 .218 228 .83 042 @250  .@A5  .RE® 108
L1200 L1488 .18 160 L22%  .3ge .4@@ .33@  .bed
642 665 782 723 .758 773 .fog 828 84D
836 873 .89 .86 919 931 942 932 L9681
.969 977 983,993 1.pee
95.8
A8
181R
Route Hydroéraph 102 thru 181
03
27 FLOM -1 8.3
.83 .23 23 1368 .872
12 22 37 34 44 34 b
7 3 3 3 3 7 8
184
Subarea No. 18!
. 8789
93.2
186
181C
Combine Hydrographs 188 & 121
Z
1B4R
Reute Hydrographs 128/181 thru 184
. 28085
44  FLOW -1 8.3
.83 .23 .23 2868 .839
19 12 22 8 e 38 45 43
8 7 3 3 3 3 7 8
102
Subarea Ho, 182
2358
92.8
100



3

HEC-1 INPUT ) PAGE

LINE 5/ TR DR SO S T TP P Buvass P SN : P 9eunn.. i
§7 K B4R
48 L4 Route Hydrograph {22 thru 1B4
49 AL .21
e RS 32 FLOW -1 2.3
a1 RC .23 X B3 1422 244
52 Ri 18 12 22 32 34 44 34 b
LS RY 8 7 5 3 3 5 7 8
o4 KK 183
Rk KK Subarea No. 103
3b BA  .B349 N
37 LS 94,2
58 gy .ige
39 KK 184K
LI 4 Route Hydrograph 123 thru 124
51 " RL .2aes
b2 S 25 FLOW -1 B3
63 RC .23 .83 A3 1322 L6
b4 RX ie 12 22 32 3 44 54 36
&5 RY. 8 7 il 3 3 3 7 8
b6 RK 1322 .B64 B3 TRAP 2 7
47 41 z90
68 KN Subarea No. 209
45 BA L1858
7 LS 95.2
7 Jubo .1
72 Kk Z81R
N 4] Route Hydrograph 208 thru 281
74 AL .Bet
5 fiK LTSN k3 238 TRAF Z )
7h 44 20
77 k¥ Subarea No. 221
78 BA L0211
79 LS Bb.2
8e L1
81 KX 2eiC
82 Kt : Combine Hydrographs 288 & Z81
HC 2
a4 Kk 4R
] K Route Hydrograph 288/281 thru 124
8k AL .2e1

87 RX 462 .R22 .30 TRRP 18 g



LIKE

88
89
99
91
92

93
94
93

54
§7
98
99
e
121
182

183
104
183
186
17

103
189
1e
111

112
13
114
115
115

117
118
{19

128
121
122
123
124
128
125

127
128
129
138
131

...

KK
KM
BA
L5
up

149
44
HC

KK
KN
RL
RS
RE
RY
RY

KK
KM

LS
un

KK
K
RL
RK

KK
KM
HC

KK
KM
Rt
RS
RC
RX
RY

KK
KK
BA
LS
i)

HEC-1 INPUT

RS P S Y TP . T PO PETTTT. PO 1.
184
Subarea No. {84
.2402 )
6.8
.1ae
184C
Combine Hydrographs 1B8-121/182/183/288-221 & 104
3
J02F
Route Hydrographs {B8-184/228-281 thru 38!
.21
3 FLOW -1 2.3
L3 L8138 .03 FAS I X
12 12 14 34 82 182 . 1p4 186
g 7 7 2 2 7 7 8
Jee
Subarez No. 3B
0268
93.2
108
J21R
Route Hydrogragh 388 thru 381
.geel
728,828 L84S TRAF g bl
38t
Subarea No. 381
2111
86.6
A3
Jeic
Cosbine Hydrographs 180-184/228-281 & 38@-321
ki
382R
Route Hydrographs 182-124/2086-281/388-381 thru 382
: .81
8  FLOW -1 B.3
.23 018 .23 3¢ .ei48
1R 12 14 24 49 9 61 83
8 7 7 2 2 7 7 8
382
Subarea Ne. 382
2174
85.9
AR

PRGE

-
Al

o



LINE

— b b
L2 R
L= 4 rD

135
135
137
138
139
14p
1

142
143
144
143
144
147
148

i
135
136

o7

[
133
159
168

168
162
183
164
165

166
167
168
185

44
Kn
Rt
RS
fC
RX
RY

4
AL
RS
RC
R1
RY

KK
KN
A
L5
up

KK
K
8
RE
RC
RX

Ry
RY

KK
K4
BR
LS
th

KK
L4
HC
i1

392€

18
.23
18

3B4R

I+
i

225
12
3

pr]

308

2482

.152

304C

-
&

D P

HEC-1 INPUT

]

Y FNAR PR FETTTTYS ITRT PR Taeas

Combine Hydrographs 128-184/228-781 & 38@-302

PAEE

P PO ETETTE

Route Hydrographs 128-104/282-201 & 228-382 thru 323

.81
FLOW -1 .3
218 A3 338 .B148
12 14 24 49 39 b1
7 7 2 2 7 7

Route Hydrographs to Z - 27 » 18" Culvert
03

FLOM -1 8.3

822 LR 288 B4
11 4 2 186 114 116
7 7 3 3 7 7

Subarea No, 318

g6.2

Route Hydrograph 918 thru 528

FLOW -1 2.2
L8250 L82% si¢  .B2!
i} 25 8 38 33 38
3 4 3 3 .} L]

Subarea He, 338

g8s.@

o~
[s =]

Cozbine Hydrographs 188-124/238-221/308-382 & S28/51R
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1
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FLOOD HYDRODGRAFH PACKAGE (HEC-1)
FEERUARY 1984
REVISED @1 JUN 88

- we re pe e

RUN DATE RB3/28/1998 TIME 15:26:43 %
=

1203222802020 80200 0080800 3083082028¢0¢88¢83

CITY OF PHOENIX PROJECT NO. P-8BAS13S
TATUR BLVD, - MOCKINGEIRD LANE 7D SHEA BLVD,
KAMINSKI - HUBBARD ENGINEERING, INC. - JOB NO. 8118
HEC-1 FILENAME : 118-16.DAT
PRELININARY RUN - 58 VEAR - 1 HOUR STORNM

710 QUTPUT CONTROL YARIABLES
IPRNT 5 FRINT CONTROL
IPLOT 2 PLOT CONTROL
GSCAL 8. HYDROGRAFH PLOT SCALE
7 HYDROGRAFH TIME DATA
NHIN 3 MIKUTES IN COMFUTATION INTERVAL
IDATE JFERGZ. STARTING DATE. :
ITIME 1883 STARTING TINE
NG 239 NUMBER OF HYDROGRAFH CRDINATES
NDDATE BFEE?8 ENDING DATE
NDTIHE 1808 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .28 HOURS
TOTAL TIME BASE  24.0@ HOURS

ENGLIEK UNITS
DRAINABE AREA SOUARE MILES
PRECIPITATION DEFTH  INCHES
LENGTH, ELEVATION FEET

FLOW CUBIC FEET FER SECOND
STORASE VOLUME ACRE-FEET
SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

1338802300222 008R8 02802 02088280841

U.S. ARMY CORFS OF ENGINEERS
THE HYDROLGGIC ENGINEERING CEWTER
&85 SECOND STREET
DAVIS, CALIFORNIA 93614
{916} 351-1748

e PE we Bt B4 P e b
P bt 2e B Pe Se pe PH

32000202 2080200000200 008302¢0¢80¢3)
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HYDROGRAPH AT

3 COMBINED AT

.24

b8



SUMMARY OF KINEMATIC WAVE ROUTINS
{FLOK IS DIRECT RUNDFF WITHOUT BASE FLOW)
INTERPOLATED 10
COMPUTATION INTERVAL

[STAG  ELZHENT 07 PEAK  TIME 10 VOLUME 07 FERK  TIME 7O voLe
PEAK PEAK
{WIN] {CFS) {HIN) {IN} {MIN) {CF3) {KIN} (IR}
184R 3 A9 1894 26,06 1.73 5.28  102.94 25.02 1.73
CONTINUITY SUMMARY (AC-FT)} - INFLOW= 3,214 EXCESS= .89 QUTFLON= 3,211 BASIN STORABE= .028 PERCENT ERRCR= 276
281K 3 20 bib.Ud 2837 1.82 3.2 62434 25,08 1.83
CONTINUITY SUMMARY (AC-FT) - INFLOW= 13,819 EXCESS= .28 QUTFLOW=  18.819 BASIN STORAGE= .00 FERCENT ERROR=  -.BQ!
184K 3 21 64489 2544 .73 J.88  b678.88 25.08 1.75

CORTINUITY SUMMARY (AC-FT) - INFLCW= 19,338 EXCESS= 222 QUTFLOW= 19,381 BASIN STORAGE= .002 PERCENT ERROR= 189

.48 BR. 37 26.09 1.66 3.ee 76.54 25.88 1.88

4

JR1R

CONTINUITY SUMMARY (AC-FT) - INFLOW= 2,367 EXCESS= .28 GUTFLOW= 2,364 BASIN STORAGE= .282 PERCENT ERRGR= 038

£3i NORMAL END OF HEC-1 111



LINE
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13
1
12
13
14
13
16
{7
18
15

28
21
22
23
24
23

[ B LS B N ] N
— R -0 O o~

A G L
PR PY I |

Lo
a1

o

n o Pm (A Cd L G
- -0 o~ o

42

T
“

7
45
4

..

It
ID
1D
ID
1D
I7
10

KK
Kt
BA
N
PB
PC
PC
FL
pc
pC
L8
up

KK
K¥
RL
RS
RC
RY
RY

KK
KK
BA
LS
up

KK
KN
HC

KK
i
RL
RS
RC

" RX

RY

Kx
L4,

LS
up

3
3

12

L2852
1.3
2,66
.0ep
.120
642
858
969

.128

181R

1B4R

41
.83

HEC-1 INRUT

seenasidinennns LT TTIIY I P PPN N N Y

CITY OF PHOENIX PROJECT ND. F-88431%
TATUM BLVD, - MOCKINGBIRD LANE TO SHEA BLVD.
KAMINSK] - HUBEARD ENGINEERING, INC. - JOR ND. B1i8
HEC-1 FILENAME : 118-135.DAT
PRELIMINARY RUN - 188 YEAR - § HOUR STORM
27FER9e 160l 308 BBFEBYE  lege

Subarea No, 108
97FERYR 1g88

218 .28 .B3@ .84 .B5@  .B6T  .0B2 18D
L1482 160 188 - .22 3R .40 338 LhER

b6 788 723 .73 773 .BBR@ .82 .B4R
875 B9 g8 918 .93 L9420 952 L34l
977 985 .993  i.pde
92.8

Route Hydrocoraph 108 thru 181

.23
FLOW -1 2.3

83 L3 1380 .E72

12 22 32 34 44 34 3

7 a 3 3 5 7 g
Subarea No. 184

93.2

{osbine Hydrographs 182 & 181

Route Hydrographs 1B2/1B1 thru 184
.08l
FLOW -1 8.3

B3 A3 2068 .89
12 28 8 32 38 44 48
7 3 3 3 b 7 8

Subarea No. 182

92.0

.18

FRBE
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oy
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© KM

£k

Duass

KK 18R

4

L

kS 32

e .83

Ri 18

RY 8

KK 183

KK

By L8349

LS

up .ie8

KK 1o4R

KH

AL .

RS 25

RC .83

RY 18

RY 8

KK 208

KN

BA  .1858

LS

g L8

KK Z81R

KK

AL

RK 448

KK 281

K

BR .82l

Ls

i .1ee

LA LA 1

HC 2
1048

144

RL

RE 568

KK 184

KM

R .0402

L5

4 .10

HEL-1 INPUT

ﬁ

B S S T T T IR YT - TRy M

Route Hydrograph 182 thru 104
.ea!
FLOW -1 B.2
23 A3 isR@ 244
12 22 32 34 4 54
7 h] 3 3 3 7

Subarea No. 183

94.8

Route Hydrograph 183 thry 124
213
FLOW -1 8.3
23 83 13249 054
iz 22 32 34 44 KL
7 i 3 I 5 7

Subarea No. 202

93.8

foute Hydrograph 288 thru 288
.20!
231 .83 TRAP Z )

Subarea Nb. 201

86.9

Combine Hydrographs 288 & 22§

Route Hydrograph Z88/281 thru 124
.81
.02z .838 TRAP 18

0

Subarea MNo. 183

8b.9

36



HEC-1 INPUT

LINE 1 P S S I PUT TN O TR FURA M SN T
92 KK 1p4C .
93 KH Cosbine Hydrographs 10B-181/182/183/200-221 & 104
94 HC 3 )
93 KK 3B2R
9% K Route Hydrographs 182-124/208-221 thru 381
97 AL 15
98 RS T FLOW | 8.3
99 RC 23,818 .38 230 .23e
108 RY i8 12 14 34 82 182 184 184
18t RY 8 7 7 2 2 7 7 §
182 144 Jog
103 14, Subarea No. 388
184 BA  .0268
183 LS 93.2
186 . ub 168
187 . KK J84R
188 KN Route Hydrograph 328 thru 381
189 RL .08es .
112 RK 728 ,p2% LRI TRAP 2 o8
111 KK 381
112 K Subarea No. IB!
113 BA L8l
114 LS B5.2
115 1151 B 53
116 Kk 3eic
1 KK Coabine Hydrographs 108-124/220-281 & 30B-3D1
118 HC 3
115 Kk JBZR
128 KM Route Hydregraphs 108-184/208-281/388-381 thru 382
124 Rt 815
122 RS 8  FLOW -4 8,3
123 RC .83 L8 .23 378 .Bl48
124 RX 1@ 127 14 28 49 -39 b1 63
123 RY 8 7 7 2 2 7 7 8
124 KK 302
127 . K Subarea Ne. 382
128 Ba 8174
129 LS Bs. 2
138 up .ie3
Ky 3B2L
4] Cosbine Hydrographs 182-104/208-221 & 308-382

133 HC

ra



LINE

134
135
135
137
138
139
142

141
142
143
144
143
144
147

148
149
15
131
152

133
154
{55
156
157
158
139

158
161
182
163
164

163
168
167
168

1§/

KK
KN
RL
RS
RC
RY
RY

KK
4]
RL
RS
RC
RY
/Y

K
KM
BA
LS
up

KK
K
RL
kS
RC
RX
RY

KK
KH
BA
LS
un

KK
4
HC
i1

A
~3
A
al

283
18

3B4H

g
.38
18

e

8271

JeeR

13

@23

18

e

.2482

192

3p4C

[}

HEC-1 INPUT

PP PP ST I R P I

PABE 4

R A T

Route Hydrographs 182-184/288-281 L 728-382 thru 383

.8t
FLOW -t B3
A8 .83 SR .p148
12 14 2% 49 59
7 7 2 2 7

b4

-

foute Hydrographs to 2 - 2° x {B' Culvert

83
FLOW -1 8.3
822 830 288 .@e47
12 14 22 18 114
7 7 3 3 7

Subarea No. 518

86.2

Route Hydregraph S4B thru 582
.B4

FLOW -1 8.3

825 825 638 .21
L 28 28 38 33
L] 4 3 3 4

Subarea Ne. 522

2.3

116
7

-

118

wn

Cosbine Hydrographs 180-184/288-201/38B-382 & 308/518
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U.S, ARMY CORPS 0F ENGIMEERS
THE HYDROLOSIC ENGINEERING CENTER
689 SECOND STREET
DAVIS, CALIFORNIA 95616
{916} 351-1748

! FLODD HYDROGRAPH PACKAGE (HEC-1)

t FEBRUARY 1981

: REVISED Bl JUN 28

4

¥ RUN DATE @3/28/199Q TIHE 14124342

NEttEeoeetitiatictestsctsatinsesititsets

. B et e P se be
P P G B P P e e
. et P B pa e e e

132 R 0 000000000 80000088

CITY OF PHOEKIX PROJECT KO, P-884515
TATUM BLVD. - MDCKINGRIRD LANE TO SHEA ELVD.
KANINSK1 - HUBEARD ENGINEERING, INC, - JOB NO. 2118
HEC-1 FILENAME : 11B-13.DAT
PRELIMINARY RUN - 122 YEAR - 1 HOUR STORM

710 QUTPUT CONTRGL YARIABLES
IPRNT 5 PRINT CONTROL
IPLOT @ FLOT CONTROL
ascaL 8. HYDROBRAPH PLOT SCALE
7 HYDROGRAPH TIME DATA
NEIN 5 MINUTES IN COMPUTATION INTERVAL
1DATE JFER98 STARTING DATE
ITINE 1082 STARTING TIME
xg 289 NUMBER OF HYDROGRAPH ORDINATES
NDDATE BFER92 ENDING DATE
NDTIME 12828 ENDING TIME
ICENT 15 CENTURY MARK
COMPUTATION INTERVAL .88 HOURS

TOTAL TIME BASE  24.22 HOURS

ENGLISH UNITS
DRAINAGE AREA SBUARE MILES
PRECIPITATION DEPTHE  INCHES
- LENGTH, ELEVATIDN FEET

FLOW CURIC FEET FER SECOND
STORAGE VOLUNE ACRE-FEET
SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT
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SUMMARY OF KINEMATIC WAVE ROUTING
* {FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
) INTERPOLATED TO
COMPUTATION INTERVAL
ISTAR  ELEMENT 0T PEAK  TIHE TO VOLUKE BT PERK  TIME 70
PEAK PEAK

(NIN) {CFS) {MIN) {IN) (HIK) {CFS) {HIN)
riats 3 28 715,89 23,33 2,12 5.88 784,50 23,08

CONTINUITY SUMMARY (AC-FT) - INFLOW=  20,99{ EXCESS= .00@ GUTFLOW=  28.992 BASIN STORAGE=

184R 3 . 755 25,43 2,05 3.08  738.48 23.08
CONTINUITY SUMMARY (AC-FT) - INFLOW= 22,621 EXCESS= .000 DUTFLOW= 22,544 BASIN STORAGE:=
JB1R 3 .46 95.41 25.89 1.95 .08 98,53 23.08

CONTINUITY SUMMARY {AC-FT) - INFLOW=  2.785 EXCESS= .B23 QUTFLOK=  2.782 BASIN STORAGE=

111 NORMAL END OF HEC-1 113

YOLUNE

{IN)
2.13

.008 PERCENT ERRCR= ~ -.0@5

2.85

.B23 PERCENT ERROR= 243

1.9

.028 PERCENT ERROR= 13



APPENDIX B-2

DRAINAGE AREA NO. 1
* DESIGN CALCULATIONS



7 BKAMINSKI ¢ surveying Made by 2L .2 Date 2-/6-70 | Job No.0/1 &
‘lHUBBARD ¢ Civil Checked by Date Sheet No.
engineering inc. " Hyarolosy For

SupBAasIN Mo, 100

Dm)mye Areq = 0.08515 mi? = 54.49 4e.
Zw;z}zf : titiside (over /0% 5/of/n_g«)
Type D CA (/4r: ). = 75
ON(2¢h7) = 223 92.2
O (perFiesrs = 0.70
LuBBAS/N Mo, 1o/
Draimage Areq = 0.07885 m.% = $0.46 de.
Zaf‘.'/‘n’? . /4///5.’&? /01/6/" /0% J/o,am
“ Type D C'A/(/h") = /‘?Z‘ 75
CN (28 hr) = 25&  92.2
'O etBiid = 0. 70
SuBBASIN No. 102
Total Dropsze Area = 0.0370% m.° = 22.74 A2
4. Zomres . BE - 43 CN (14r.) = 85 & =0.45
- Dramacse Arez = 0.0/32 my. = 8.45 Ac.

AW/P(: G0 o Cors Frs e 25
< Drawrage Aredq = 0. 0//55 ml = 760 A

b Zomra : thilside  (oyver /0% u/c/w/”;’ J CN(1Hr) = 9& 95
o Lramrose Areq = 0.02239 m.% = /527 Ae.
- ) C =07
Q)zreirzrd Curve M. 95
, (B X0, 00788 ) 2 )(0.07287 )

CN b)) = PQ % 877

Werarzra ¢ (ooiizing
S = /0.4—5)(0-0//95) + [0‘70)/000233?)\ C iz
) 0.03577 ‘

S e
-

ToTal lomtribaris s Wi o Area = [ 0SETT . = 22.89 4e



1K AMINSKI « Surveying Madeby O.L..2. Date 2-/6-%9 | Job No. 9//B
{{ sHUBBAR * Civi Checked by Date Sheet No.

engineering mc * Hydrology -

GuB3BASIN MNo. 103

Total D/’a.,;naj:e Areq = 0. .0353¢ mZi = 22.63 Ac.

4. Zorwng: < PBE-4Z2 cNClhr ) = 86 C=d.4
v Drarndge Area = 0.004l6mi? = 2.66 Az
Assume” 9y o, @m‘r/bul‘ts .
o LDraurace Areq = 0.00374 m." = Z.40 Ae.
‘ 95
b, Zoowne Hilfside (over J0% .5/0,'"»1‘:) ('/\////M,) =28 C=ow
Orainzee Area = 0.0312m.* = 19.97 fe.

L(/a':ﬁ/?:r"ea’ wrye Mo 98
(BN 0.00374) F WX& 0312)
0344

CN (br ) = 9677 94.0

0 -
CN 28 pr.) = M/ = 99 90.6

Wg/é?h;‘/ﬁ' ( Cottviie it
(0.45)(0.00274) + /0-70)(0,03/2)

¢ = 50345 = 067

. 2
Totai @ﬁﬂ‘xauﬁn' ﬂ/’d,b E Hred = 0.0249 mi.” = 22—3744-

SueBacz:AN NG, 104

D/’J,";‘T&.f?«: Area = 0 04461 m. ¢ = 28.55 Ac.

Zomime RE - 43
- Assume 90 Yo Contributes
c. Dracwase Area = 0.040/5 mi. % = 25.70 Ae.
Type D CN (/) = 86
CN(24hr) = 78.D
j Cd ‘frf/?lfn, = 045

1]

SURBEAZIN No. Zop

Dracsiace preq = 0./8579 m.® = 118.9) Ae.

Zaf?/-/zq : Lyl zide (over 10% S/lo 65: )
Tepe D CcMN ( lhr . : 28 95
CMN (24hr) = QF3F 22.2

O fGirent = 070




Made by 77 ;.= Date 2-/6-72| Job No. 21/&

" I KAMINSKI * Surveying
A sHUBBARD ;&v Checked by Date Sheet No.
engineering inc.  * Hydrology o

Sucrsc:n No. 2ol

Drammaze Area = 0.02344 m.> = 15,00 Ac.

V4 om'nf. : RE -43
Assume 90 Yo (orrtribretes _
' Dracinase Arca = 0,0Z2/40 wn. Z = /3.5D A.

Type O CCNCIRr) = 6
N (24kr ) = 78.9

(j’ Gettocient = 0.45

SupzasiN_ No. 200

Total Drp?f}va.ge Aren = 0.02732 m.% = /752 Ac.’

RE~ 42 - eN(Ibr ) = 86 C =045
Lroinace freg = 0.0058% mi.® = 3.76 Ac
Acsame 90 % lontributrs _

L Drarnsae Area = 202529 my. 2= 3.37 4.

a.  Zorwee -

b Zotrra il side (pver 109 5/0,4'./'/:.; )
) SN (lhr) = 28 95 T C= 070
Oravieize Ares = 2.0215/ mi.8 = 13.77 A.

Tota/ (O/)?‘r/:au‘?nf @rmn‘:fa{ /ﬁ'f’? = 002@50/77/,2 = /7 /é Ac.

Werahted Cavye Mo, 95
. BeYo.0522) +(94)0.02/5/ v
ON (13 ) = (2 S X ) - a5z 732

0.2 9.6 39.9 89.8
CN(24hr. )

b6 (94 - 2272) + 4272 = G375 9.0

1}

Wewahird ¢ Goettiziens
/s (0.45)(0.00622) + (0.70)(0.02/5/) _ 065
. 0.02680 U




Madeby D /.2. Date 2-/6-70 | Job No. 2{/&

' EKAMINSKI » Surveying

A sHUBBARD  :¢wi Checked by Date Sheet No.

engineering inc.  * Hydrology For

EuBEASIN No. 30]

Orﬂ/}vage: Arec = 0.01395 m, ? = 8.%0 Ac.

Z9/7’“:/ : FRE- 42 .
- Assume 80 Ye (ontriburzs .,
. Dralmage Area = 0.01108m. "= 7.0%9 A

Type D CN(Ihr.) = 86
CN(24hr) = 78.5

C’ Coctticrent = 0.45

SUBEASIN NJ. 302

Draivace Areq = 0.02]74 m.? = [3.9/ Ae.

Zoring : FE- 42
Assume 0% Contrikurzs ’
L Dratmage Area = 0.0/739m. % = /. /3 Ao.
Type D e thr.) = 86
CN(24ir:)= 78.%

¢ Goetbricent = 945

-~

LB EASIN NY. 58D

Total Drainzaz Areq = 0.04743 m.° = 30.36 Ae.

a. Zaﬂ/nﬁ : RE-43 ‘
D’ﬂ/hofe Areq = 0.022)7 m.’ = /4. /9 Ac.
Acoume 0% Confribores
Lramaese Area = 0.0/995 . 22 12. 77 Ae.

b, Zowna i FE-43 |
- Drimace Areq = 0. 02527 m. % = 16.17 Ae.

Acsiumé 5(?% Corrtrs boseres
" Drauncse Area = 0.0202/ m, %= 12.94 Ae.

Tota! Gntribwtrng Drarnace Arei = D.040/16 mi-° = 257/ 4.
Type D enlibr )= g6
| eN(22hr)= 788
¢ GerHiens = 2.45



r{ BKAMINSKI - suveying | Madeby Zn 2. 2. Date 2-/6-70 ] Job No. 0//5
s HUBBARD * Civil Checked by Date Sheet No.

* Hydrology

engmeermg inc.

For

LuBBASIN NO. 51D

Dra/haje Area = 0.02006 ».% = 19.320 A

2oniing : RE - 43
Assume 0% Llpmtriiezr
D/’,z/ru' /}7*/,( = 0047/4— m." = 17.37 4.
Type D N inr ) = 86

CN{Z4hr: = 7.3

\ / e . .
C " Coeficiens = 0.45




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

TQ fum BIVL’{-

Project By DLA& Date J-/-90
Location  Pueviix - AZ Checked Date

Circle one: Present Developed . -

Circle one: (T, Tt through subarea Sub basirz? #/Jﬂ

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.

er 4.3 mun
Us<¢ [0 v .

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

Sheet flow (Applicable to T, only) Segment ID ﬁlﬁ/p_
1. Surface description (table 3=l) cecoceecceece Farlow
2. Manning’s roughness coeff., n (table 3-1) .. 9.05
3. Flow length, L (total L € 300 ££) seeeesses. £t | 100
Lo
4., Two=-yr 24-hr rainfall, Pz sesssscesscscssane in /'4
5. Land 8l0pe, 8 ecesccscscscsccssccnssscssssas fL/fL 0.57
6. T, = %5(_:322_'8 Compute T, .eeeus e | 2 oz + =1 2,20
2 —
Shallow concentrated flow Segment ID BC//%'
7. Surface description (paved or unpaved) .e... Un paved
8. Flow length, L seveeecsceccnensnecnacnsonees £t | 225
9. Watercourse SlOpPe, 8 .eecccccsosssassassscsss fL/fL 9'77
10. Average velocity, V (figure 3=1) .eeseassees ft/s /4
1. T, = 5557 Compute T, seese.  Br 0.005 |+ =| .005
Channel flow Segment ID ng{); D/%—
12, Cross sectional flow area, a secceccceccccce ft2
13. Wetted perimeter, Py ¢sescscscecccsscscscone ft
l4. Hydraulic radius, r -i COMPUEE T eevecee fe
15.' Channel S1OpPe, 8 eccessscccccscasscssssessces fL/EfL 0.362 0.182
16. Manning’s roughness coeff., N cecoccceseccee
17, v = L:22 r:/3 e Compute V .i.c0.. ft/s /4.9 /6.7
1B, Flow 1ength, L cecececccscscescsssccsccnsses ge + /1060 1100
9. T, 'ﬁ'v‘ Compute T, ...... hr |0-02Z|%]0.0/8 10.04
20. Watershed or subarea T, or ‘1': (add T: in steps 6, 11, and 19) ...-...; hr 0.07%

D-3



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

‘*\..
Worksheet 3: Time of concentration (T,) or travel time (Ty)
Project 7?3')‘;1177 E/Vﬂ/ . By DLD Pate J-/-90
Location phaemx , AZ Checked — Date
Idl
Circle one: Present Developed -
Cirele one: @ Tt through subarea Eub prst # (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.
Alol -
Sheet flow (Applicable to T, only) Segment ID Blol
1. Surface description (table 3=1) .secececcsceces Fallow
2, Manning’s roughness coeff., n (table 3-1) .. 005
3. Flow length, L (total L < 300 £t) eeessesess £t | 300
A. T'wo-yr 25-\’11' fainfall, Pz eesssvsencsescscse in /' 17‘
Se Land Blope, 8 esecrcsscsercscsesrcsccsscsssone ft/ft 0' 23
0.8 ' 2z 2
6. T, -2'.;37__@__ Compute T, ,.ceee. hr 0.075| + =10.04%
S 0.4 t
Pz s
B101 =
Shallow concentrated flow Segment ID 210!
7. Surface description (paved or unpaved) seeec. Oﬂgdt’a’/%/
8. Flow 1eNBLh, L veveeeceecccancncencnnssaness £t | 420
9. Watercourse slope, B sssscccscncrsscsssnscce ft/f: 0'21
10, Average velocity, V (figure 3=1) cceececascses ft/s 7.5
-l 16|+ -
1. T, = 55657 Compute T, .eeee.  br 0.0 0.016
ciol— Dlol = E1o0l =
Channel flow Segment ID D10/ £101 (oo
12, Cross sectional flow area, a sececcccccscses ftz
13. Wetted perimetex‘, P“ ..a.;ooo.ccooooo.cg.‘ooo ft
14, Kydraulic radiug, r = ;‘- Compute T .eveees ft
. v
15. Channel Slope, 8 seccccrccscccocvcsscvcscnnne ft/ft &'Z& 0’/3 0'05
16. Manning’s roughness coeff., N ceceeccacnccas
1.49 r2/3 !1/2 M
17, v =222 Compute V sevee.. ft/s | //-8 | 10.0 8.5
18. Flow length, L $e00scscvesvecscssrvstcsesncnrae ft /060 380 1020
L
19. T, = 7555 Compute T, ...... hr 0.024 |+10.0/] |+ 0.033
20. WVatershed or subarea T, or ‘I‘t (add Tt in steps 6, 11, and 19) .ieeees hr P-/V77
=10, 9 rmun-

D-3



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

Project Tatum Blvd. 3y DLB
Location ﬂﬂomr% JAL Checked
Circle one: Present Developed

Circle one:

NOTES:

Sheet flow (Applicable to Tc only)

Date

Date

2-1-90

Subbasin ¥ 102

(::) '1't through subarea

worksheet.

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

Watershed or subarea T, or T, (add T, in steps 6, 11, and 19) .eveee. hr

Segment ID

1. Surface description (table 3=1) cecocceccces

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

3. Flow length, L (total L £ 300 ££) sececcecse ft
4, Two=-yr 24~hr rainfall, P2 cosccssevesrecsane in
S. Land 8lOpPe, B cececcescescsscscccccsccsecsase fL/fL
6. T, = Qifg%gﬁf%%;;i Compute T, ,.c... hr
Shallow concentrated flow Segment ID
7. Surface description (paved or unpaved) seeee

B. Flow length, L ceescccrsccsccssccssscnsccccns ft
9. Watercourse S8lope, 8 .cecececsccccacsccasecsss fL/ft
10. Average velocity, V (figure 3=1) .ceceaeeees ft/s
1. T, "EB'TV Compute T, secse. hr
Channel flow Segment ID
12, Cross sectional flow area, 38 cecesecccccscecs ftz
13. Wetted perimeter, Py *eveecoccscstctcccssces ft
14. Hydraulic radius, t = ;5 COmpPULE T sececss ft
15, Channel Slope, S secececceasssccscssscsssesa £L/EL
16. Manning’s roughness coeff., N ceececcocsscce

17, VvV = 1.49 r:/3 81/2 Compute V .eceeee ft/s
18, Flow length, L cceercccescnccccosccssccsssse fr
19. T, = 33%3—3- Compute T, ..euss hr
20.

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

AloZ -
BloZ

Fallow

0.05

[00

1.4

0.65

0.025

0.025]

02~
BIC/OZ

Unpaved

380

0.47

1.0

0.010

0.010

cioz -

D2 ~

L_D/02 602 |

0.096

0.030

2.4

4.7

1080

400

0.03¢

+10.024

0.0

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

0.09

6’7 el

MS& /01"}7/.!7

D-3



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

Tatum Blvd.

By DLI?

Project
Location P/)Jc’ﬂ/)f AZ Checked
Circle one: Present Developed

Circle one:

NOTES:

Date Z;an

Date

Sz gazin TI03

@ Tt 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-55, Second Ed., June 1986)

Sheet flow (Applicable to T_ only) Segment ID A/faj./,:s

1. Surface description (table 3=1) secescocoass Fallod

2. Manning’s roughness coeff., n (table 3~-1) .. 9.0

3. Flow length, L (total L < 300 ft£) eeveeesess £t | JOD

4, Two-yr 24~hr rainfall, P2 ceceesesscsancesas in /'4

5. Land 8lOPE, 8 cceascccccacscecnscccaassecnss fL/fL 0.67

6. 7, = Q:007 (a7 Compute T, u.oeen hr | 0061 -1 0061

Pz s

Shallow concentrated flow Segment ID 8?‘30-3

7. Surface description (paved or umpaved) ..e.. Upgaved

B. Flow length, L eeveccvseccenscccsoonncsnanee £t | 390

9. Watercourse 8lOpPe, B eeeeceecsscsosconscscses Et/ft | O 65

10. Average velocity, V (figure 3=1) .ciesceecees ft/s /3.0

1. T, --3# ‘ Compute T, «eeue. ne | D008+ ~1 0.00%
Channel flow Segment ID 616%53 0/30-7 E/D";;‘-g
12. Cross sectional flow area, 2 seeseccccccscoce ft2

13. Wetted perimeter, p, seeecessacstscccsissass ft

14, Hydraulic radius, t -i COmpULE T seeacee ft

15. Channel S1OPE, 8 sececscccassccccscscesscess ft/ft | 0. 26 o. 1l 0.038
16. Manning’s roughness coeff., N cosecrcereccse

17. V = 1.49 r:/3 e Compute V ,.e..0. ft/s /0/ 7'0 50
18. Flow 1ength, L seeeceeeecenecescosecsenenss £t | 320 380 260
19, T, =k Compute T, ...... nr |0,023 |*+|0.0/2 |*|0.009
20. Watershed or subarea ‘I‘c or ‘I‘t (add T: in steps 6, 11, and 19) .eveeee hr 0.113

& 6. Bms

Use /Oimin

D-3



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

Ta','mm- Blvd.
Poserny  AZ

Present Developed

@ T, through subarea Zup posir ¥ 104

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

By DLIZ

Checked

Project Date Z_‘?i@

Location Date

Circle one:

Circle one:

NOTES:

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

Sheet flow (Applicable to T, only) Segment ID w‘é ;-04

l. Surface description (table 3=1) ciceeececcse W(?w

2. Manning’s roughness coeff., n (table 3-1) .. 0.05

3. Flow length, L (total L £ 300 ££) eceseesvees ft 100

4. Two=yr 24~hr rainfall, Pz eesetsscscssnscass in I. 4

5. Land 8lope, 8 esccsceccscosscsscscsessscncse fL/ft 0.2)

6. T, = 2;:8%;163# Compute T, ..eeas ne | 0-04\+ =l 0.0u4
Shallow concentrated flow Segment 1D 124!0-4

7. Surface description (paved or unpav.ed) cenes Z/ﬂ/)}V!/

8. Flow length, L eeeeeveeccssecessscscccecasss £t | |40

9., Watercourse slope, 8 ceccccccsccscsscsssssss fL/fL 0.078

10. Average velocity, V (figure 3=1) .ceveacecsses ft/s 4.5

1. T, --53!60—‘, V Compute T, «eeees ne | 0-00 |+ =| 0.0l
Channel flow Segment ID 61%4 01'00‘014—

12. Cross sectional flow area, 3 eeccceccvcccssse ft2

13. Wecrted perimeter, Py *ovecscccccsccssassanes ft

14. Hydraulic radius, t -i COMPULE T seveccee ft

15. Channel S1Ope, $ eueeevescensenconceseneeses fe/ft | 0. 085 | 0.040

16. Manning’s roughness coeff., M cececccscscace .
17. V= 1.49 r:/3 81/2 Compute V veesees ft/s é' Z 4'é '
18. Flow length, L eevevenscccncsscsencenanenes f£ | 200 | 1260
19, T, ":Tb%o—v Compute T eovess he | O 013 |+ 007& =10.089

20. Watershed or subarea 'rc or 'r: (add 'r: in steps 6, 11, and 19) ...0ee. hr 0. /37 7.5

Use (O
= Q0. hr

(210-VI-TR-55, Second Ed., June 1986) D-3



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

7—0711//"/7 3-”“—"’,- By O[&

Project Date J-Z2-90
Location Fhoe:y  AZ Checked Date

7 -
Circle one: Present Developed

Circle one:

NOTES:

Sub bacin #* 260

@ Tt through subarea

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 Tc only) Segment ID %220000—

1. Surface description (table 3=1) sseencececes Fallow

2. Manning’s roughness coeff., n (table 3-1) .. 0, 0%

3. Flow length, L (total L < 300 ft) .csveeess. £t | 200

4e Twomyr 24=hr rainfall, Py eeeeeeeesvecsseses 1n | L4

S. Land 8lOPE, 8 seeesscecsassssacscncnncncnees £6/Et | 0. 50

6. T, = %—(-"%T—a Compute T, ......  hr o.04|+* =1 0.049

Pz s

Shallow concentrated flow Segment ID 8zt 2./;{)

7. Surface description (paved or unpaved) .eoe.. Unpaved

8. Flow 1engLh, L ceceecsccsceccssescoscconsass  ft | 720

9. WaLercourse SlOPE, 8 seecececscescssscsscses EL/EL 0. 40

10. Average velocity, V (figure 3=~1) .ecesaceses ft/s 10 4

1. T, = 55657 Compute T, seeses T 0.02 |+ =10.0Z

Channel flow Segment ID 6280250 D._-'..' "L; 529200—90

12, Cross sectional flow area, @ ceevececcsconas ftz

13. Wetted perimeter, P, socecescccecarcaccscsns ft

l4, Hydraulic radfus, r = i COMPULE T ecesenee ft

15.' Channel S1OPE, S cecencccscssccccsncccnscace FL/fL 0'080 0.042 0-029

16. Manning’s roughness coeff., N .cececsscncanscs . |

12, v - kebe 22?12 Compete ¥ weine Tt | 9.9 | 97 | 95

18, Flow length, L cecececsceascococscoccacconsse ¢e | /120 480 {020

19. 'I': -ﬁ‘%-v Compute Tt cevece hr 0.03] |+ 0.0 /4- | 0. 039

20. Watershed or subarea Tc or ‘l't (add 'I't in steps 6, 11, and 19) ....... hr 0.144

.‘{’i.-;z.".r'z; GCI"‘FU‘*?.J d";""“_ bur . W Leom = g,éfmr)-

< use )Onitr

D-3



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

Project I dTum Blvd. By DLE Date 2-2-90
Location __F. /7030’)’ ,ﬁ/’ Z Checked —_ Date

Circle one: Present Developed -

Circle one: @ T, through subarea Sub bosin & 24/

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)

AZol -
Sheet flow (Applicable to T, only) Segment ID Rgol
le Surface description (‘table 3-1) ssssssavneee Fﬂ//ﬂ“/
2. Manning’s roughness coeff., n (table 3-1) .. 4.05
3. Flow length, L (total L € 300 ££) ecvsvsecs fe | 220
'H Tvo-yr 24=hr rainfall, Pz evsecsssssscccsnas in /’4
S' Land alope, 8 ceesctdcstcssscsssestssrternrans ft/f: 0.57
0.8
6. Tt - _0_-007_(1'12_ Compute T, ..ecee hr 0.050 + - 0-05()
0.5 0.4 t
?2 s
&20]| - c20! -
Shallow concentrated flow Segment ID 20! D20/
7. Surface description (paved or unpaved) secee u”[?ﬁ’lﬂl Yripoyr i
8. Flow length, L ceceesccccscacccccossocscnsse ft Zéa 200
9. Watercourse slope, B ceceeccsscccccccssccssces £fL/fL 0-39 0.i0
10. Average velocity, v (figure 3-1) essesancooe ft,s }0.0 52
/)
R . +|0.0/1 %] 0.
1l. Tt 3600 V Compute T: secses hr 0 007 0 0/5
Q20! - £z20(-
Channel flow Segment ID E20/ | 200/
12. Cross sectional flow area, 3 seececccccssace ftz
13- wetted petimeter, Pw eeecsvscccsescsssesssond ft
14. Hydtaulié. radius, v _p_a COMPULE T ceveses ft
. w
15. Channel sloPE, 8 eeccscccccsvcoessssscnsases ft/ft 0'08é p' )34
16. Manning’s roughness coeff., Nl coeeeccccsscces
2/3 _1/2
17. V= 1.49 rn 8 Compute v se000es ft/s é'{ ‘{'é
18." Flow 1eﬂgth, L Ceseveresarrercsessssasesstnn e ft 560 550
L . -
19. T, = 3500 v Compute T, ...... ne |0.024 |+) 0.029 2053
20. Watershed or subarea rc or 'I.‘t (add Tt in steps 6, 11, and 19) .eeceee hr 0- /2]
= 7,3 -
Uuse 10w~
= 0.7 hr

D-3



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

Prﬁject Tatum Bl vd. ‘ By DLB Date 2-2-90

Location Ppoeriv  AZ Checked Date
/

Circle one: Present Developed
Circle one: @ T, through subarea Lub bachn F 207

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.

20~
Sheet flow (Applicable to Tc only) Segment ID Ag.,gaa
1. Surface description (-ta.ble 3'1) ss0200000800 //ﬂ-a!';’j'}
2. Manning’s roughness coeff., n (table 3-1) .. 0.65

3. Flow length, L (total L € 300 £f£) cevecoscces ft 250

4, Two=yr 24~hr rainfall, P2 eescccsscnsseceanse in l. l7l

5. Land Blope, . S P 1 14 3 4 0'él

0.8
6 Ty = 0-087_5_(_____n1.) Compute T, ,..... ne | 0.054%|+ =t 0.054
<5 0.4 t
Pz s
83w -
Shallow concentrated flow Segment 1D 7 200
7. Surface description (paved or unpaved) ..... Unpaved

80 Flov length, L #0 0000 00ss00000000000080000 000 ft 3é0

9. Watercourse Slope, 8 sececcsccvorcsnvsccnccsvee ft/ft 0'44

10. Average velocity, V (figure 3=1) ..cceceeees ft/s 10.5

. T, = ey ' Compute T, ...... hr | 0.0[0]* =1 0.0/0
Channel flow Segment ID ngjj-ao 03390002?

12. Cross sectional flow area, @ ceseccescsscccs ftz

13. Wetted perimeter, Py tececccccsccccscessaces ft

l4. Hydraulic radius, t -i COMPULE T cevenae ft

15. Channel S1OPE, 8 seecesecsscccsccacssssecass ft/ft | 0-/9 A 035/

16. Manning’s roughness coeff., N cececessesceos

17. V= 1.49 r:/J 81/2 Compute V .eeeeee ft/s g& 5.5

18, Flow length, L secevecccsvesccccsccascccncse ft 400 530

19. T, -ﬁo—v Compute Ty covees hr 0,013 |+ 0»027 = ﬂ.ﬂ4
20. Watershed or subarea T, or T, (add T, in steps 6, 11, and 19) .c..... hr 0,104

X b, L

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



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

Vo L AZ Checked

Present Developed

Project

Location Date

Clrcle one:

pate _2-2-90

Circle one:

@ Tt through subarea 5ubbﬂsin * 2n|

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

NOTES:

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

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

Sheet flow (Applicable to Tc only) Segment ID /};QLT

1. Surface description (table 3=1) scecescescss &//ou/

2. Manning’s roughness coeff., n (table 3-1) .. - 0.05

3. Flow length, L (total L < 300 ££) eeeeen... £t | 200

4 Two-yr 24-hr Tainfall, Py ceeevesessessseees  dn | [oF

S. Land 8l0Pe, 8 cececccccosvccecssscncsesesaes FL/EL 003

6. T, = —-————0;0335(:‘632'8 Compute T, ...... hr |0-/5Z]* =1 0-/52

2

Shallow concentrated flow Segment ID 1;%?EZL

7. Surface description (paved or unpaved) ..e.. _@Vld

8. Flow length, L ceeeeeveccscccvrsccscoscscssces ft 525?7

9. Watercourse 8l0PE, 8 seecesscesccscsccsnssces fL/fL d.0/5

10. Average velocity, V (figure 3=1) .ceecacseee ft/s 3?'4;

1. T, = 55055 Compute T, seess.  hr 2.0411+ | 2.041
Channel flow Segment ID Ej§g5l,

12. Cross sectional flow aref, 2 cecececscccsces ftz

13. Wetted perimeter, Py seccscavccesscsccsssans ft

14. Hydraulic radius, ¢ = ;i' COMPULE T seecees ft

15. " Channel S10PE, S cesccccovccccccscscseseseee fC/fL | 0. 01O

16. Manning’s roughness coeff., N cececscecavcce

17. V= 1.49 r:/3 Bllz Compute V teeeese ft/s cg'é;

18. Flow length, L ceeveveececrecesecassnacancas £t | 370

19. T, = aﬁv Compute T, ...... he ﬂﬂZ; + =1 0.02¢
20, Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) ..see.. hr 0.21%

2 3] i

D-3



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

Project  Jatum. Blyd.
Location P/?M/!( L AZ

By 015

/

Circle one: Present Developed

Circle one: (f:) T: through subarea

NOTES:

Sheet flow (Applicable to Tc only)

1.
2.
3.
4.
S.
6.

Shallow concentrated flow

Checked

Date Z-2-20

Date

Swb basrn>202.

worksheet,

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

Surface description (table 3=1) ceeevcccecse
Manning’s roughness coeff., n (table 3-1) ..
Flow length, L (total L < 300 ft) ceessecaen
Two-yr 24~hr rainfall, Pz csecessvecssscsscns

Land slope, 8 ec00rescarccsctccrerscossscccns

1 o 0.007 (n)?-8

t 0.5 0.4
8

Compute Tt cscene
)

7.
8.
9.
10.
1l.

Channel flow

12.
13.

14.

15. -

16.
17.
18.
19.

20.

Surface description (paved or unpaved) .....

Flow 1eﬂ8th, L eesccccecescccoccscsccccnsonse

Watercourse 8l0Pe, 8 .cacceossscccsasasssonss

Average VEIOcity, v (figure 3-1) sesevnsosce
L

T: 3600 V Compute Tt cescee

Cross sectional flow ared, A cvevvcccccovece

Wetted Pﬂrimgter, Pw ¢esc0eess0evtrsssssscve

Hydraulic radius, ¢ -';1 Compute T cececee
w
Channel Slope, 8 ceccrsvcscsscsctctcrcsnsnne

Manning‘s roughness coeff., M ceacecsescesse
- 1.49 r2/3 31/2

n

v Compute V sceceee

Flow 1eng:h, L tsceccccooccoccccescnnccannes

L

T " 3500 v Compute T, ..,...

Watershed or subarea ‘rc or Tt (add Tt in steps 6, 11, and 19) sevesse hr 0./ 7/

Segment 1D

ft
in
fe/ft

hr

Segment ID

ft
fe/fe
ft/s

hr

Segment ID

ftz

ft
ft

fe/fe

fr/s
ft

hr

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

Azoe=
2722

ﬁiﬂru/

9- 05

70

) 4

0,09

0,042 |+ = J.04 Z

+ =

8205 | ‘%5

0,037 | 0.02]

3.1 6.5

] 200 4a:.

0.109 |*+10.02] |=1,.2

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

x 0.3 wa

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

Project 7_07’?40? Ll

By i2l.éi

Location /Wﬂ((/ //’.’.95/)’{/ 1//7~ ﬁ 5/7( a Z/ £ ”/ Checked Date

Circle one: Present Developed

Swubbasm; *E0

Circle one: C::) Tt through subarea

NOTES:
warksheet.,

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

Sheet flow (Applicable to Tc only) Segment ID

1. Surface description (table 3=1) ciecccscscss
2. Manning’s roughness coeff., n (table 3=1) ..
3. Flow length, L (total L < 300 ££) eeececsses ft
4, Two=-yr 24=-hr rainfall, P2 tesvecssssseassces in

5. L&nd slope, 8 eseccecccsssvrsvosvcecsssessocee ft/ft

. 0.007 (n1)%*8
£ 0.5 0.0
2 8

Shallow concentrated flow

6, T Compute ’1't cecsns hr

Segment 1D

7. Surface description (paved or unpaved) .cee.
8. Flow length‘ L @ GO 088000000000 OCRNSISIPIACILIIIOGSEPOTOEDS ft

9. Watercourse Slope, 8 .ceccscssscccscasssssss ft/ft

10. Average velocity, V (figure 3=1) cevevescces fr/s
L
11. Tt 3600 V Compute Tt cecese hr
Channel flow Segment ID
‘ 2

12. Cross sectional flow area, 38 .essccesceccsce ft
13, Wetted petimeter, PH teces0esccssssscssvsse ft
14, Hydraulic radius, t = p—‘

. w
15, Channel slope, S eeccecccscccccccccscrsscacs ft/ft

Compute T sececee ft

16. Manning’s roughness coeff., N ceicecccccanscs

2/3 1/2
17. V= 1.49 rn 8 Compute V .eeeeee ft/s
18. Flow length, L cecoscccccsesccsececscsoncnne ft
L
19. T: = 3600 v Compute Tt cesese hr

20. Watershed or subarea T  or T (add T, in steps 6, 11, and 19) .eeeevs hr

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

ASoo -
B509

Fallsw

0-05

300

|- 4

00 053

Date 2'/3"00

0.167|*

0.167

Um_pa ved

300

0. 053

3.7

0.023 }+

0-073

DEYY ~

5050

0.033

0.-027

5. 0

4.0

1500

920

0.074]+

0.05(

0.130

(210-VI-TR-55, Second Ed., June 1986)
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Project
Location MO(/?/nab/t'ﬂ.ﬁl /n. 7'2 Shea. g’/‘//- Checked

Cirele
Circle

NOTES:

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

Tatum Blvd.

By b.LB.

one: Present Developed

Date

one:

Subbosm

F5/0

@ T . 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

Date 2"/3 ‘?0

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

AS5/0 -
Sheet flow (Applicable to 'l‘c only) Segment ID B85/0
fow
1. Surface description (table 3=1) cecssccesnes i
—
2. Manning’s roughness coeff., n (table 3-1) .. 0.05
3. Flow length, L (total L£300 f£) cecetcenes ft 30‘9
4, 'ﬁio-)’r 24=hr tainfall, Pz *evceeccscccscnncene in . /'4
5. Land slope, 8 ocesvvccccrcvscsctrscvsrcnsnsase f:/ft 0'040
0.007 (aL)?*8 - ‘ ' ‘ + 87
6. Tt R L Compute T, .eeecee hr 0'/57 0.1
0.5 0.4 t
P2 s
2510 —
Shallow concentrated flow Segment ID C55
7. Surface description (paved or unpaved) ..... Unpaved
8. Flow length, L sevocccscccsssvssssosccccnnes fr éZO
9. Watercourse Slope, S ceecececscccsccccsscaancs fL/ft 0045
10. Average velocity, V (figure 3=1) .eeecaceees £ft/s 3‘7‘
-t ' .05/ |+ .
1. T, = 55657 Compute T, wev...  hr [0.05/ 0.05/
- 2570~
Channel flow Segment ID 65/005/0 S0/0
12. Cross sectional flow area, a ecececccsccacesce ftz
13, Wetted perimeter, Py cecevcscccssssstscsscne ft
14, Hydraulic' radius, ¢ = .p_a_ CoOmpPULe I cecesee ft
: w
15. Channel Slope, S vecscccccsccscsccscccsnncene f:/ft @nO?/ 0-032
16. Manning’s roughness coeff., N ccecectccccccs
2/3 1/2 '
17. V= 1.49 rn s Compute V seeeeee ft/s 4.5 3.0
18. Flow length, L 00cccsscccscessvsesssecsene e fr Zw ,030
L _
19. T: " 3600V Compute '1't ceseoe hr 0.0l |+ 0:100 0.1
.'I
20, Watershed or subarea ‘rc or T: (add '1't in steps 6, 11, and 19) .eeeees hr 0-35‘!'
ZI'Z ”'n
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APPENDIX C-1

DRAINAGE AREA NO. 2

* HEC-1 OUTPUT FOR SUB-BASINS 400 * 410



LINE

i I~ S R L I B o

(-]

18
i3
12
3
i4

1&

4

1%
17
18

o

19

2
I

il

R N T I I T

HEC-1 INPUT

CITY OF PHOENIX PROJECT NO. P-B886515

TATUM BLVD, - MCCKINGBIRD LANE TO SHEA ELVD.

KAMINSKI - HUEBARD ENGINMEERINS, INC. - JOB NO. 118
HEC-1 FILENAME :

1P .2
ID

ID

1§

D

1D

7 3 O7FERTR
10 3

KK 408

KN

BA 149

N 1.0 Q7FERSR
FB  2.88

pC .BB@  .B10
e 120 .14
L (B4R LBAD
pC B3 .B7S
PC .98 977
LS 89.8
D A3

PRELIMINARY RUN - 2 YEAR - 1 HOUR STCRM .

1928

3p@ 2BFEETE

Subarea Np. 488/412

1880

028
148
728
.851
.98

.83
.1882
JJ25
986
993

.p4g
225
. 738
919
{.208

118-29.0AT

1pg8

.B58
308
J7
931

B3
.40
.88
942

.B58
. 330
822
.952

- J

168
680
B4
941

.18



: PERK
OPERATION STATION FLOW
HYDROGRAPH AT 482 KA

111 KORMAL END OF REC-1 113

FL

TIKE

TIHE GF
PEAK

. ad

RUNOFF SLMMARY

]

IN CUBIC FEET PER SECOND
IN HOURS, AREA IN SBUARE HILES

AVERAGE FLOW FOR MAXIMUN PERIOD

S-HOUR

4,

24-HOUR

1.

72-HOUR

i
i

BRSIN HATTHIH
ARER STAGE

13

TINE OF
MAX STAGE



HEC-1 INFUT

LINE £/ D P PR T . PR T | P YT TR L

1 D CITY OF PHOENIY PRDJECT NO, P-8B&31%

2 I TATUM ELVD, - MOCKINSBIRD LANE 1O SHEA BLVD,

3 D KAMINSK] - HUBBARD ENGINEERING, INC, - JOB ND. 0118

4 10 ) HEC-1 FILENAME : 118-28.DAT

3 1D PRELIMINARY RUN - 1B YEAR - | HOUR STORM-

b IT S B7FER92 1082 300 2BFEE9E 1g2e

7 10 g

8 43 400

9 K Subarea No, 422/410
18 BA L1495
i N 1.5 B7FERGO 120¢
12 PR 1.61
13 FC 222 .10 228 230 048 B850 LR85 .Bog .102
14 PL 128 148 168 . 180 225 300 408 338 608
15 FC bR JbER .7e2 J25 .75 778 .ge2 .828 .848
1t pL .B58 878 .891 .58 919 L33 942 952 941
17 PC 959 977 ,983 993 1,000 ’
i8 L5 89.8

19 up A3

20 il



RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURE, AREA IN SOUARE MILES

PERK  TIME OF AVERAGE FLOW FOR MAXINUmM PERICD BASIN MAXIHUM TINME 0OF

OPERATICON STATION FLOW PEAK §-HOUR 24-HOUR 72-HOUR AREA STABE HAX STRSE
HYDROBRAPH AT A2 175, i 12, 3. 3 B

131 NORMAL END OF HEC-: Id



HEC-1 INPUT

LIKE R Y F - P T I M P 1

1 1P CITY OF PHOENIX PROJECT ND. P-£86515

Z b  TATUN BLYD, - HOCKINGRIRD LANE TO SHEA BLVD.

3 ID KAMINSK] - HUEBARD ENBINEERING, INC, - JOB ND. 8118

4 P ) HEC-1 FILEMAME : 11B-27.DAT

3 1D PRELIMINARY RUN - 23 YEAR - 1 HOUR STORM.

& I7 3 B7FEESR 18@2 380 BOFER92  1BPR

7 10 3

g KK ipe

¥ KM Subarea No. 428/418
19 BA  .149%
i1 IN 1.8 BIFER9E 108
12 FR 2.02
13 FC .2a8 .218 .228 232 B4R .58 Bb% .088 .10
14 PC 120 142 168 L1823 223 08 482 o038 608
13 L 542 63 708 728 758 73 .Bag 828 .84
14 PC L858 JB75 891 908 919 931 942 .952 981
17 PC 349 977 985 993 1.008
i8 8 9.8
19 ] A3
2 i ’



18880433080 80308320030 23R R ¢ R82024¢ 2323080000 00800 0000000220088 30088¢1

Y.5. ARMY CORPS OF ENGINEERS
THE HYDROLCGIC EMGINEERING CEKTER
429 SECOND STREET
DAYIS, CALIFORKIA 93416
(918} R51-1748

FLOCD HYDROGRAPH PACKABE (HEC-1)
FEERUARY 1981
REVISED 81 JUN B8

e R ee B

t RUN DATE 23/28/1998 TIME 11:89:33 1
1 t
1328082203225 820803 0080 0¢208000808800 883

e Ve Be h pd e e e
. e e we B et e B

PReP ettt R08088828 080

CITY OF PHOENIX PROJECT NO. P-B84 51;
TATUM ELVD. - MOCKINGRIRD LANE 7O SHEA ELVD
KARINSK] - HUBBARD ENSINEERING, INC. - JOB .C 6 1B
HEC-! FILENAME : 1{1B-27.DA7
PRELININARY RUN - 25 YEAR - 1 HOUR STORM

710 SUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IFLOT 8 PLOT CONTROL
85CAL B, HYDRODGRAPH PLOT SCALE
7 HYDROGRAPH TIME DATA
NHIN S MINUTES IN COMPUTATION INTERVAL
IDATE JFERG® STARTING DATE
TINE 1822 STARTING TIHE
NG 289 NUMBER OF HYDROGRAPH ORDINATES

NDDATE BFERSS ENDING DATE
NDTINE 1232 ENDING TIME
ICENT 19 CENTURY MARE

COXPUTATION INTERVAL .88 HOURS
TOTAL TIME BRSE 24,80 HOUSS

ENGLISH UNITS
DRQIN 5z ARER SOUARE MILES
FRECIP !THIICV DEFTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBRIC FEET PER SECOND
STGRABE VOLUKE ACRE-FEET
SURFACE AREA ACRES

TEMPERATURE DEEREES FAHRENHEIT



RUNOFF SUNMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, ARER IN SOUARE HILES

FEAK  TIME OF AVERAGE FLCW FOR MAXIHUM PERIOD EASIN HALIHUM TIKE &F
QFERATION STATION FLOW PERK 5-HOUR 24-HOUR 72-HOUR ARER STASE HAX STAGE

HYDROGRAFH AT A%R 255, .50 18. 4, - 4, 15

14y NORMAL END OF HEC-1 i1t



LINE

R B el R b

~ o~

1

1D
ID
10

1
3

ib
I7

KK
14,
BA
™
P8
FC
FC
Fe
FC
PC
LS
]
11

3 B7FERIE

5

428

1496
1.5 BIFER9E

2,35
.282 218
128 .14
048 63
.838 873
969 977
89.8

13

k4
sseanesde

HEC-1 INPUT

L DU dervecesbenans

Y P

CITY OF PHOENIX PROJECT NO, P-BBERL3
TATUM BLVD. - MOCKINGEIRD LANE TO SHEA BLVD.
KAMINSK] - HUBBARD ENGINEERINS, INC, - JOF NO, Q14B
HEC-1 FILENAKE :

PRELIMINARY RUN - 5B YEAR - 1 HOUR STORK.

108

388 BBFERGRE

Subarea No, 4308/412

igad

.820
62
108
.89
985

238

.182
728

i

.985
.993

048
225
758
.919
1.208

118-26. AT

a0

.23
380
J75
931

855
482
.88
942

.288
538
L828
952

N PP T

e
el
.84
L9418



LSRR astitatirtsinstaestisaeissty]

1

& FLDOD HYDROBRAPH PACKABE (HEC-1) ¥

- FEERUARY 1981 $

REVISED &1 JUN &8 t

i 1

t RUN DATE 3/28/1998 TIME 1L:B7:37 1
=

NS t3120eR et tenstRestisatitasiiestetiti

CITY GF FHOENIX PROJECT NO. P-8B6513
TATUM BLVD., - MOCKINGHIRD LANE 70 SHER BLVD,

KRMINSKI -~ HUBBARD ENGINEERING, INC. - JOB NO. 8118

HEC-1 FILENAME : 118-25.DAT
PRELIMINARY RUN - 33 YEAR - 1 HOUR STORM

710 QUTPUT CONTROL VARIABLES
IFRNT 3 FRINT CONTREL
IPLOT @ PLOT CONTROL
GSCAL 8. HYDROGRAFH PLOT SCALE
It HYDROGRAPH TIME DATA .
NKIN 3 MINWTES IN COMPUTATION INTERVAL
1DATE JFEET®  STARTING DATE
ITIEE 1382 STARTING TIKE
g 289 NUMBER OF HYDROGRAPH ORDINATES

NDDRTE BFEETZ ENDING DATE

NDTIHE 1082 ENDING TIME

ICENT 19 CENTURY HARK

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE  Z4.8@ HOURE

ENELISH UNITS
DRAINAGE AREA SUUARE MILES
17

PRECIPITATION DEPTH  INCKES

LENETH, ELEVATION FEET

FLOY CUBIL FEET PER SECGND
STORABE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATLRE DEEREES FAHRENHEIT

1028033282003 20 R R0 R 00288

L H
t  U.5. ARMY CORPS OF ENBINEERS  {
¥ THE HYDROLGGIC ENGINEERING CENTER 1
$ 489 SECOND STREET 1
1 DAVIS, CALIFDRNIA 93616 1
t {916} 58L-174E H
! L
38022002080 Re0tesRtittiesesttssstit



RUNDFF SUMMARY
FLOW IN CURIC FEET PER SECOND
TIME IM KOUKE, AREA IN SQUARE MILES

PERK  TIME OF AVERABE FLOW FOR MAXINUN PERIOD BASIN MAXIMUN TIKE OF
GPERATION STATIGN FLOW PEAR &-HOLR 24-HOUR 72-HOUR AREA STAGE MAX STASE

HYDROGRAFH AT 408 321, .90 22, b, - b .43

131 NORMAL END OF HEC-! 111



LINE

LA I - A

~ o~

12
{1
12

v
R

14
13
16
17
18
19
20

111N H
H

ID

81

D

1D

IT 3
It ]
KK 408
KM

BR L1495
IN 1.5
PR 2.6
€ .ooe
PC .22
PC .48
PC .85
PC .99
L§ )
uD A3
1

........

27FER9R

S7FEEID

818
.148
L6635
875
977
89.8

[2¥]

HEC-1 INPUT

Y TP T P

CITY OF PHOENIX PROJECT NO. P-BB&315-
TATUM ELVD. - MOCKINGEIRD LANE 70 SHEA BLVD,
KAMINSKT - HURBARD ENGINEERING, INC. - JOB NO. B118
HEC-1 FILENAME :

PRELININARY RUN - 188 YEAR - 1 HOUR STORH

1008

Jok @8FERSE

Subarea No. 480/418

1820

.pze
163
.82
881
983

.p38
.18
725
986
993

.42
228
758
919

1.002

118-25.0A7

18e2

252
.2ee
73
.934

843
.4eg
.208
.942

.088
530
.B28
.952

.1e@
.Led
.840
981



182038033000 00¢05008080000¢4201

FLOOD HYDROGRAPH FACKASE
FEBRUARY 198!
REYISED B1 JUN 88

[
[

RUN DATE 83/28/1998 TIME

. P e P e e se e

(222328082388 080000008008808883¢2¢]

718 QUTPUT CONTROL VA
IPRNT
IPLET
B3CAL

7 HYDROGRAPH TIME D
NMIN
IDATE
ITIME
Ne
NDDATE
NDTINE

ICENT

CONPUTATION INT
TOTAL TIME

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

{HEC-1)

e

=
e
-
—
L2
PE P B P e B e P

s

CITY OF PHOENIX PROJECT NO. P-B886313
TATUM BLVD. - MOCKINGBIRD LANE 70 SHEA BLVD.
KAMINSKI - HUBBARD ENGINEERING, INC. - JOB NG. 118
HEC-1 FILENAME : 118-25.DAT
FRELIMINARY RUN - 188 YEAR - { HOUR STORM

RIABLES
3 PRINT CONTROL

8 PLOT CONTROL

€. HYDROGRAPH PLOT SCALE

ATA
3 HINYTES IN COMPUTATION INTERVAL
JFEBY@ STARTING DATE
1808 STARTING TIME
285 NUMBER OF HYDROGRAPH GRDINATES
BFERSD ENDING DATE
1028 ENDING TINME
19 CENTURY MARK

ERVAL
BASE

.88 HOURS
24,82 HDURS

SOUARE MILES

INCHES

FEEY

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEEREES FRHRENHEIT

X

- e P B P PN P e

3224200022 30203 20 0008002000088

1
U.5. ARMY CORPS OF ENGINEERS t
THE HYDROLOGIC ENGINEERING CENTER
687 SECOND STREET 1

DAVIS, CALIFORNIA 93614 t
{914} 351-1748 t

H

1

1830222000000 000¢0020000000088080884Y



APPERDIX K

DRAINAGE AREA NO. 4

* DESIGN CALCULATIONS



V‘ BKAMINSKI - surveying Made by [2.£.3- Date 3-/5-97 | Job No.Ol/ &
s HUBBARD * Civil Checked by Date Sheet No.

engineering inc. * Hydrology -

DRAINAGE CALCULATIONS FoR SUBBASIN MO. 453

(1) Zoriirag : 100% RE-43
' Dmmme Area , A = 7.21 Ae.
¢’ [wf//aem“ .45
Time of Conc. ) o = Jomm

Rattoral £q. ¢ A=CTA
Descrmptron 2 Yl 10 YR. 25 Ye. 50 YP. 100 YR
Intensity | in/nr 2.4 3.9 4.5 5.0 55
A, cFz 7.8 12.3 /4.6 6.2 17.8

(2> FRetentrors Basir ﬁ"ﬂyc

‘ From
Surface Awa = 30,750 A% = 0.m592 A Collar , Wellioms 8 fyhire
A‘:ﬁ' 9(/9‘7‘7/ = 3~ 6;’7/&/:4? Plan :

s Volume = (20750)3) = 92,250 #2 Vol. = 34, 340 3

(:3) Fe itz ntor Basws §7®fdf6 vs. ak D/S(‘hﬂrﬂt (Pl Dueirrair )
&/4/'% ¢ty of Firycon X Metinod

/?f:fu/rm’ (ipacify = 7200 4 (#7%)

[oecri snast 2VYe. IoYe. - ZE VY. 20 YR o0 Ve
Intensity | infhr 0.48 0.90 | 0.% )10 125
4, ks | L6 2.6 3./ 30 4.1
t/o/;/mc ) ), 213 19, 685 2242 | 25, 4% 29,20/




EKAMINSKI ¢ sureying Madeby D.!.. 8. Date 3-/9-20 | Job No.0!/&
“ s HUBBARD ¢ Civil Checked by Date Sheet No.
engineering inc. * Hyarology For
DRAINAGE CALCULATIONS FoR SUBBASIN M. 452
(1) -70.'7/}75 100% RE-43

Drainage. Area , A = 26.73 Ac.
'€ loefficient = O.45

Time of Conc., ¢, = 32.5 nun .
Ra+tiera / Eg.: A=CIA

Deecrptror 2-YR. 10-YR. 25 VR. 50 J7. 106 V2.

Inf(nsif}// nfir /.3 2.1 2.5 2.85 3.2

Q, CFs /5.6 25.3 30.1 34, 2 38.5

(2 Ezterrtrors Lasirr Erorage

Curtface Areg = 29/ 150 zZ = 064624 Az
/}Vf 9‘.{’#7 = 247

Volvme = b4, 450 # g

Fom &//ﬂ? h/l//oms 4

Whete

énwf Flay :

Vol. = 87, 100 4 >

(3) Referrtior, Lasirn Sircge vs. Peak Starage (2-hr Dwrsizs )

Mém; Cu‘z, of Phatix Mertiza

/?e’fwr(a" lapoeiry = 7200 & ///3)

Deeeriphon | 474 10ve. 25 YE. 50 Y£. (60 Y2,
Tnttugi?y , th/or 0.49 0.90 0.9 /.10 /. 25
&, ¢ 5.6 2.6 7 13.2 /5.0
Volume | ## 2 41,670 69 254 | 33, 141 95,266 | 108,257




v  BKAMINSKI - suverg Made by 222. 8. Date 3-/9-90_| Job No. JII8
E sHUBBARD s Civil Checked by Date Sheet No.
engineering inc. * Hydrology For

| DRAINAGE CALCS.  subBasi) M. 452 ((aNrD)

(4) Feterrton Basin 5/7r4j¢ V6. Fak fﬁmfe /‘é)
Volume (#47) = G, X 2.67 v L, x 0.5 x60
Descrip ton ZYE. 10YR 25Ye. e YR 1o ve.
A, cF5 15.6 25.3 - el 34.3 38.5
Volume , #/ 2 12, 4% 2e, 265 24 no 27,474 20,832
DRAINAGE ARLEA CALCULATIONS Far SuBBASIN NO. 45
(> 20/7/‘!74 : 100 % Rez-43
Lraiviaze Area | A = /4.26 Ac.
‘C! Coeffriznr = 0.45
Tirme of Corre. t, = /0.
Rotiarra/ Eg. : A =C7TA
Decenption 2 ¥R 10 Ye. 25 VYe. 5o Ye. 100 YE.
Intznsity N 2.4 3.9 4.5 £.0 5.5
4, cFs /5.4 24.4 29.9 32.1 35.3




{ l KAMINSKI « Surveying Made by p_ [. g. Date 3'/‘?0 Job No. 0//5

sHUBBARD * Civil Checked by pae b o 0
engineering inc. « Hydrology

For

2ueBASIN NO. 44|

Total Drainage Area = 0.0 1195 m”° = 7.65 A.
, CN(24hr) = 78.9
Zorurg :  RE-43 cN(lr) =80 ¢ =0.45
Acoume Q% (ontributes
g Dm}nage Area = 0. 01076 m.? = 6.89 Ao.

2upslsiN No. 453

Totel Dmmajc Area = o.0iz5| m: = g.0l Ac.
CN(24hr) = 78.9
Zoring :  RE-4% N lar) = 8o C=0.45
Assume 0% Contribytes
= Dramage Area = o.0l26m.* = 7.21 Ae.

supBisiN  NO. 482

Total Dmfvmgc Arca = 0.04GC41m.%2 = 29,70 4.
CN(24hr) = 7.5 -
Zoning : RE- 42 N(thv.) = g6 C=0.45
Assume 0% Contributes
Drainage Area = 0.0417T m. = 26,73 he.

2uBBASIN No. 45|

Totul Duwvage hrea = 002476 m® = 15.85 Ac.
.. CN (24hr) > 78. 9 .
Zoning :  RE-42 . CN(lh)= 80 C:=0.45

Agbume A%  Contribudes ‘
‘ Draivege Aveq = 0.02229 m.2 = 1426 k.

A= Time of lncentration T Sub-besins £45) and #453
are assamed Fo pe [0 munutzs  pecause 0F Fhe
stze o The swb-basins,



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

72764”7 E/VA/- By ‘D.Z'B»
Locacion Mockmgbird Lane T Shed BIvA-  mecred

Circle

Project

Date

one: Present Developed

Date 3 ’/ é 40

Circle one: @ T, through subarea - Subbatin * 452
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.

Watershed or subarea T, or ‘1': (add ‘rt in steps 6, 11, and 19) .¢e.... hr

-
-

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

Sheet flow (Applicable to ’rc only) Segment ID W:{n

1, Surface description (table 3=1) seveecscvcss ﬁ,llw)

2. Manning’s roughness coeff., n (table 3-1) .. 005

3. Flow length, L (total L & 300 ££) eeeeeeen.. £t | 300

4s Two=yr 24=hr rainfall, P, eeceeeceeececceees  in -4

5. Land 8lOPE, 8 eeeccocescescsccscssscacscsces £t/ft | 0-017

6. T: - % Compute 'I.'t cossos hr 0' 263 + - 0’263
Pz 8

Shallow concentrated flow Segment ID 54[55-5‘7—

7. Surface description (paved or unpaved) ..... Unpm/ea'

8. Flow length, L eceeeececcceccscocsveccecceses £t | 740

9, Watercourse 8lOPe, 8 seeceecsccccccccscscssses ft/ft | 0.0/2

10. Average velocity, V (figure 3=1) cececasscss ft/s /& :

. T, " e Compute T, eeeeee  hr | 0. /4 ]+ =1 0./ 4

Channel flow Segment ID &41)64?5’2

12. Cross sectional flow area, 2 cecccccccscccee ftz

13. Wetted perimeter, {:“ cececescssssesssscsccse fr

14, . Hydraulic radius, r = i CompULE T veoeees  ft

15. Channel S10PE, 3 ccececccscscscccasssccnannas ft/ft | O.OIO

16. Hannir;g’s roughness coeff., N ccceccsccsccee

17. V= 1.49 rz/3 '1/2 Compute V ceececees ft/s 3.0 /.0

18. Flow length, L seveceecceccanscncencnsaenes  fr | 380 | 200

19. 'I.‘t -W Compute T, coeeee hr 0.0%] {* 0'033 - O'IM

20. 0.54]

32.5 min -

D-3



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

project  /aTum Bvd.

2, ;s g /
Location Mpckinabwrd Zn. fo Shee Livd.  checked

Circle one: Present Developed
Circle one: @ Tt through subarea

NOTES:

By DZB

pate Z-9-52

Date

-

Subbasin #4/0

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-53, Second Ed., June 1986)

Sheet flow (Applicable to Tc only) Segment ID Agﬁi&

1., Surface description (table 3=1) ceccesceceee ;22//0“}

2. Manning’s roughness coeff., n (table 3-1) .. J.05

3. Flow length, L (total L € 300 £t) «eeccecces ftr 250

4, Two-yr 24-hr rainfall, P2 ............A...... in /'40

5. Lland slope, s ....................;......... fe/fe 0.6

6o 1, « SO ompute T, .c.co  hr |0-053]% -1 0.052
P2 s

Shallow concentrated flow Segment ID 52{/40/0-

7. Surface description (paved or unpaved) ceess Uhpaved

B. FLow 1enGLh, L eeeeseennseccnsansncecescens £t | 220

9, Watercourse SlOPE, 8 ceececesrsccssessresses £L/fL 0’50]

10. Average velocity, V (figure 3=1) cecceceeses ft/s (0.0

1. T, = 5eesy ' Compute T, eeeee.  hr 0.009 |+ =1 0.009

Channel flow Segment ID C‘Zﬁ/‘o %/00—

12. Cross sectional flow area, @ secccccsccoscss ftz

13, Wetted perimeter, P cceccecsscoccsccscccces ft

14, Hydraulic radius, ¢ = -P—:'- Compute T ecessses ft

15. Channel S1OPE, S eeececccscsscssscscsscnaces ft/ft | 0.12 0.019

16. Manning’s roughness coeff., N cceecsccsncane

17, V= 1.49 ri/3 31/2 Compute V eeceecee ft/s 12.0 8.0

18, Flow length, L ceccsccoccccscccccsscscsccsscne fr 600 /@60

19. T, - T35y Compute T, ...... hr [0-0% |+ 0.065 || 0.07

20. Watershed or subarea T, or T: (add 'I't in steps 6, 11, and 19) .¢.ces. hr 0"4']

= BSMW}

D-3



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

- ,, ’ . o ) ' e
Project _ (T 2ilva. By e B pate 2 -F-20

' ‘¢ . K e 7 ’, ’
Location .75 i pird Z/; ﬁ S22 Bli/A.  Checked Date

Circle one: Present Developed
Circle one: @ T, through subarea Subtszin T LDD

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.

A

Sheet flow (Applicable to T_ only) Segment ID EL57
10 Sutface description (‘table 3-1) esssscscenes J:"./’:I"ﬂ"}
2, Manning’s roughness coeff., n (table 3-1) .. . 05’

3. Flow length, L (total L < 300 ££) eeeseceees £t | 25T

4, Two-y!' 24-hr tainfall, Pz esscessecscescnncee in i'4

5. Land S8lOPe, 8 csecsvecccccsscccscsnssascesass fCL/EL 0.E

. . 0.8 : N R
6. T, = 2007 (al) (nL) Compute T, ...... hr 0.70L|* 9.0%¢
t 0.5 0.4 t
P s
2
640 =

Shallow concentrated flow Segment ID <457
7. Surface description (paved or unpaved) .e... (//'?ﬁ«"”—"'/

8. Flow leﬂgth, L eeoveccscessssscccssssccccces ft 255

2e
9. Watercourse SlOPe, 8 eeececsesccsesssescsesecs FL/EL g.5%

10. Average velocity, V (figure 3=1) ceeescssses ft/s 10.0

11. ‘1‘t '33-160—‘] ' Compute Tt cesese hr 0'007 + = 9-007
Channel flow Segment ID Cé% 044;095_

12. Cross sectional flow area, a sececoscscconss ftz

13. Wetted perimeter, Py sevevcecscccccnasccccas ft

14, .Hydraulic radius, r _p_a Compute T seecces ft

15. Channel slope, s ......‘.'.................... fe/fe 0035 0-0/6

16. Manning’s roughness coeff., N cececscscsaccs

2/3 1/2
17, v =122 rn 2 Compute V eeeoee. ft/s | (20 B.0
18. Flow length, L ®eervecccenscscssctsctecssone ft /780 II4O
19. T, = 3555 Compute T, ...... hr |94/ |*| 0040 |=|0-06i

20. Watershed or subarea T. or T: (add 'rt in steps 6, 11, and 19) ..ee0.. hr 0.152

~

~ 7 e s

(210-VI-TR-55, Second Ed., June 1986)
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RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HGURS, AREA IN SBUARE MILES

PERE  TIME OF AVERAGE FLOW FOR MAXINUM PERICD BASIN HAXIMUN TIME OF
" DOPERATION STATION FLOW PEAK S-HOUR ~ 24-HOUR 72-HCUR AREA STASE HAX STAG

HYDROGRAPH AT 428 - 386, .42 27, 7. - 7 15

$¥3 NORMAL END OF HEC-1 118

(aa]



T(UKAMINSKI - sumenrs Made by D.2.8B.
{WHUBBARD :cw

Date 7-28-%| Job No.olI8

engineering inc. * Hydrology g:recked by Date Sheet No.

COMBINE fugs- aeiNe T 400 4 #4400

/ Ma/nfolns 2 A= /8 02 +22./6 = 40.19 Ac.

CN = 95 |
2. Aemwme 80% of FPures FE-43 Llorrt butrs
o.A= (0.90)(22.21) = 1557 fe.
3. Aetume DY of Mue FRE-43  (intrbutos
CN = g6

DA = (o90)(12.7/) = (2.34 A.

4 Aoume §5% of s BE-43 (intributes
= (085X 2695) = 24.6( Ac.

Total D.A. Grtributng = 9571 fe.

= 0./4955 my %

‘ 26)(18.57+ (2.34+ 26.61) + (95X 40.
Wewhted CN. (1#:) = () ) + (95 ) 40.419)

95.71

= 4.5
=

Weghtted (N, (24 He) = 820+ 0.8(85.4- §2.0)

= 84.1

g




APPENDIX C-2

DRAINAGE AREA NO. 2

* SUB-BASINS 421-423 & 431-432



Y EKAMINSKI - somerns Made by D._L.8B.- Date 3-/6-90 | Job No. Dil®
{ s HUBBARD * Civil Checked by Date Sheet No.
engineering inc. ¢ Hydrology For
DRAINAGE CALCULATIONS foR S5uBBASIN 10. 422
(1) Zownz :  [00% FE-42
Dra 'm«;' Area = 9,64 fe.
O [oe//acm‘ = 0.456
Time of Cone, , 7, = /0run,
Ratwnal E;. QA= ClA
Cescription 2 YE. 10 YR. 25 YE. Eo vk J00 YE.
Intensi?s  un/br z.4 3.8 4.5 50 5.5
Q, ¢cFs 10-4 /6.5 195 21.7 23.9
DPAINAGE CALLULATIONS Fap Sucersid No. 421
(1 Zan/hj 100 % RE-43
Dm/rmuc Area = 6.76 Ac.
‘(! CodFriciant = 0.45
Time of 5'0//6 Ztc = [Drur
Barromal E? A=CTA
Description 2 Ye. 10 YR. 25 YE. 50 YE. 100 VE.
In*ensivf«; ,/‘n/ﬁr. 2.4 3.9 4.5 5.0 545
a, cFs 7.3 .G 13.7 /5.2 16-7




IKAMINSKI -+ Suneying ' Made by 2. /L. B. Date Z-/6-90| Job No. 0// 8
“ sHUBBARD  :¢v Checked by Date Sheet No.
engineering inc. Hydrology For

DPAINAGE CALCULATIONS e SuBBASIN NO. 423
(/) ._70/7/}74 : 49 % KRE- 42 & 5/ o/a. /47//’7/‘/! fm/er 10% 5‘/’0/00.75_//\‘

ra: f'?.mg ,97’(5{ = 20.9¢ A.
Wemhv’z( ‘¢ (oe/fm/enf = (.58
Time ri Con&) Z, = 10 ran.

Rarronas é%' G=CTAH
Deccrphicrr ZYR. 10YR. 25 Ye. 50 YE. 100 V.
Intensrty  infar | 2.4 3.8 4.5 5.0 5.5
A , CF5 29.2 4.2 54.7 608 66.9

(2) Fetentrors FLaswr S r‘araﬁa

() Suritace Awa = /9 300/;1;= O. 45455 A (Z Burtow Arey =22, 70 7
Awg. Lyt = 3.0 A Doty = O.30 F

. g Volume =(19,0)(3.0) # (22,00X0.3) = 4,030 # 2

X From Gollar Williims & White @radmj ﬁ/an Vol. = /éZ 203 79

"3} f2tentnn Pasi Stivage V6. Pk 99‘/"”/" (Zhr v ""7)
U g (‘,/7 of hoenrx Adetiod

Z'fm red (k/a 0;7‘7 = 7700 & / =2 3)

ﬁ/éérfj)z‘?bﬂ ZYE. 10 YR. 25 VYe. 0 YR. 100 Y72,
Infensty | onfir 0.4% 0.90 0.96 110 .25
&, cFs 5.9 27 | 7 3.4 /52 |
/23@5/5) Copeaty | 47,014 | 79,023 | 94,029 | 96292 | 109,41




Made by {2 /. A.

Date 3-/6 -0

Job No. /5

[« :ﬁﬁ%ﬁ%‘g E:Z:ogj Checked by, Date Sheet No
engineering inc. =

DRANASE (aics.  suBBAsIN 423 (ronrp)
d)  Fetentron 595/” 575#@56 Vé. Prak Dfécizxgc % )

Volume (#3) = Q; ¥2-67% t, x 0.5 x 60

Drscnption 2. | love 25Ye 50 Ve. looYe.
&  cFe 29,7 : 4.2 54.7 0.9 669
Voiume 23,3970 | 37,006 | 43,35 | 48,701 | 53,557




{‘ EIKAMINSKI -« Suneying Made by D.L.8. Date 3-/4-90 | Job No. 0/1&
s HUBBARD * Civil Checked by Date Sheet No.
engineering inc.  ° Hydolooy For
DRAINAGE CALCULAT IONS FoR 2yBBASIN No. 432
(D Zornrg : [00% RE- 43
Drairagze Areq = 8.64 Ac.
'C’ Qéthicent = 0.45
Time of Cox., 1, = 10mmn.
Ratroria ( £5. Q= CIA
Description 2YE. Jo Ye. 25 YR 50 YL 100 \va.
Intensi?y  infir 2.4 2.9 4.5 5.0 55
Q, cFs 7.3 4.8 17.5 19.4 2/.4

(D Ketlentrorr Bazra Stwage

Surface Area = 46,050 4 %= 105716 Ac
Awg. Depth = 3 A

o Avg. Volume = (96,050 )Y3) = 138,150

ﬁ7ml &//ﬁk/ k//”/im; ¥/ w{,u'«;{

birading  Plon:

Ketenton Voi, = 167,247 47

[3) ﬁ@fwﬁo.n 5&5/:0 5’75;@3{ Vs, fak p/échmye / 2 br. Duratroem J‘
Héméz Gty of Phricenx Methsd

)@gm}(/ (’A7Ja&c373f = 7200 & (~ ?]

Lezcriphon A7) 10 YE 2570 &' 160 Y.
Jatonsity i for | 0.48 090 | 0% o | Lzs
4, cFs /.9 2./ 3.7 4.2 4.9
t/o/u)ne) w2 13,437 | 22,395 | 2,874 | 30,793 | 24,972




Job No. p»// &

7, EKAMINSKI  + Suveying Made by D./.[53. Date 2-/%-90
l‘ sHUBBARD  :¢w Checked by Date Sheet No.
engineering inc. Hydrology For
DRAINAGE CALCS. FOR SUBBASIN 0. 432 (ColTD)
(4) Petentionrs Gasio Shrage vo. Puak Oischre (L)
Volume (#3) = K X 267x {, x 05% é0
ecnphion ZYe. ove. 2s\e. SoYR. 10OVYE.
Q} CFS a.% 14.9 7.5 192.4 21.4
Voluine , 4 2 7,449 I, 855 14,019 15, 539 17,141
DRAINAGE CALCULATIONG FoR £VBRASIN ND. 43
(’) Zm:hg : [.»090/0 Be-42
pronaze pred = 6079 Ac
‘C_' Coetficient = (0.45
Time of Conc. = (Omin.
Rafiona.| Eq. &= CIA
precrizhion 2 YR lo\7R. Z5 YR BONR. 100vE -
Trrtensity, infir 2.4 3.8 4.5 5.0 5.5
G, CFS 7.2 1.6 13.7 15.8 6.8




{‘IKAMINSKI » Surveying Madeby [D.L.83. Date_F-/-9p | Job No. O//B

sHUBBARD oV Checked by Date Sheet No.

engineering inc. Hydrology =

guezisiN_NO. 423
Total Drairase Areq = 0.02455 m.* = 22.1| Ac.

A Zgawmg :  RE -43 eNCibr. ) = 86 £=0.45
Y Drawaae Area = 001794 mi. > = ]].49 Ac.
Assume Q0% (Contributes
Drainage hrea = 0.016/4 mi.* = 10.33 4.

b Zomwna:  tHillside (owr 10% §Io " dN(lhr) % C=0.70
Y Drainese Area = 00/5&/ m.% = 10.63 Aec.

Total (on‘/‘r}i'auhhq Area = 0,03275 mié = 20.9¢ Ac.

A/amfea’ Carve No. 4 ¢’ Coefﬁé/én,

. b6
on(1he) = ~ELo0gld) TEEo0) - gop gy
. 0.6 861 844 84.4
- CN (2t ) = 51 (6%8-87F7) + 377 = BFF 5.4
(0.45) 0-016/4) + (0.70)(p.01661)  _
C = ﬂ: 03275 - 0-55

uBzicind NO. 422

Tota. Dmfmg;»: Area = C.0l1673m. " = 0.7 Ae.
Zovine Rz -42 eNlihr) = 86 ¢ =¢.45

Actme 90%  Contributes ‘
Drainage Ared = 0.01506 mi-* = 9,64 he.

SuRBAGiN NO. 42]

Tota! Dm[naajc Area = ©. 0N\ T4 m* = 752 l.

Zan.mﬁ,7 : RBE-432 (N lhr.) = 86 c-d.45
Acoumes OI 0% (lontributes
Dmmaffg Area = 0.01057 m." = 6.76 Ac.




" BKAMINSK] - suveying Made by 2 ¢, 2. Date 3-/-90 | Job No. O/ &

« Civil '
engllge}e{rBlEgAﬁlc : Fydrology Checked by Date Sheet No.

For

suepirsiN NO. 432

Total Dmmajc Area = ©0.0/499 mi. > = 9.60 Ac.
Zoning : RE- 43 CN(lbr) = g4 C=0.45

As5umes .90% Contributes ,
. Dranese Area = 0.01349 m.% = 8,64 Ac.

“apirsid No. 4 2]

Totai Druwoce Ared = 0.01178 mi.° = 7.54 /.

Zoning RE - 4.3 (N(Ihr) = 86 C: 045
Azcsunie ) Q0%  Contr butes ‘
Drama?e Area = 0.010£0 mi. = 6.79 e

X The fme of corcesstration T Sub-besin A3 wms
Comipu Ted angd /s SCaTesd on THe 72X pase . Trhe A (I
fa;; %r ,‘ué by sin /::'423 wes /onqer ‘fn/; 7%/ ,w‘?’ﬂjd
y Gd - pasins # 42/  #d22 ) 42 o T432 . Snice
Yhe Time ¢f corcersFration T ELZB us $S i
/O mmutes 1 wasS Q/SO Gifwmedt FFsV FPe Tome 77
Coi’)(ﬂhﬁa.f?oﬂ o Sub-besins FH2{, Fd22 /#43/
4 #4232  wis less o /0 m/mu{;




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

Project 7’;77,74/’)’7 Blvd
Location /W('/L’[/:‘:Mlb/;“(/ Lane T Shea ﬁ/Vd

Checked ______ Date

By . Date 3-/5'?0

Circle one: Present Developed
Circle one: @ Tt through subarea Swbbasivi #4232
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 A4§2?:3

1. Surface description (table 3=1) ceecccccecse fallow

2. Mamning’s roughness coeff., n (table 3-1) .. 0-05

3, Flow length, L (total L < 300 £f£) ecceeveces ft 300

4. Two=yr 24-hr rainfall, P2 tececssesssessssas in "4

5. Land S1OPEe, 8 cececcccsccscsccsssscscecesase fL/fL 0-45

6. T, = 0;_03_2_5(_:%3;2 Compute T, ......  hr 0.07 |+ 0.071
2

Shallow concentrated flow Segment ID 84&2'3;-;’3 Cigz}'aa

7. Surface description (paved or unpaved) ..... u"f‘“”’( UHWV(C‘

8. Flow 1ength, L eeeeeevececeeseccscnncescenes £t | 480 960

9, Watercourse 8lOPE, 8 .cececscscesscscsccssces £L/EL 0'54' 0- 047

10. Average velocity, V (figure 3=1) .eeeeacesees ft/s 7,5 35

11. 'I'r_ -EIO‘O_V Compute TI: ceccee hr 0'0/+ +10.076 0.090

Channel flow Segment ID

12. Cross sectional flow area, @ cececcccccscccce ftz

13, Wetted perimeter, P, ceccccccscosccocccscces ft

14, ,.Hydraulic' radius, Tt -;i- Compute T cececces ft

15. Channel S1oPe, S eeccscscescssccccsccccances fL/fL

16. Manniﬁg's roughness coeff., N ceeccccccccccs

17, V = 1,39 ri” s1/2 Compute V .eeeeee ft/s

18. Flow length, L cecececcesccscacccccacencnnne ft

19. rt - 3—610:0_\1 Compute Ty eoeees hr +

20. Watershed or subarea T, of 'l't (add r: in steps 6, 11, and 19) ,...... hr 0-161

s 9.66 M7

st 7" =/ Omu?

(210-VI-TR-55. Second Ed. June 1986) _
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APPENDIX D-1

DRAINAGE AREA NO. 3

*x HEC-1 OUTPUT



—
bt
P
m”m

e Ld R e

wn

d KD = BR -3 X2 ~1 Or-

bor bem b e b hea pea b e
L

0

ry b~
=

-
X
[

m

HEC-1 INPUT

8 S - P F T PO N PUT TS L

il
D
1D
Ib
1D
IT
10

Kk

S DEY e
e G-

Lo B 75 B aad

prin

CITY OF PHOENIX PROJECT MO, P-BB4S
TATUM BLYD, - WOCKINGBIRD LANE TO SHE
KAMINSKI - HUBBARD ENGINEERINE, INC. - I
) HEC-1 FILENAHE : 115-34.DA
PRELIMINARY RUN - 2 YEAR - 24 HDUR STORN
3 B7FER9E 1828 3P2 BBFER9® 1B

13
A BLVL,
0B NO. 148

<
-
i

&
343
Subarea No. 443
.1987
32 DIFEESR ipe8
1.44

008 .24 B0 .13 .R18 LR22 @26 B3 LD%S
248 044 PAE 853 Q57 L@e2 ;

B8t 7 273
. 088 093 187 A2 L1480 4T .88 3 .85
880 893 ge7 922 924 .528 933 937 942
247 951 906 L9462 964 L989 973 978 982

987 991 993 L.peg
8t.6 :

Route Hydrograph 443 thru 442
L0835
3 FLDW -1 8.3
83 23 L3 18R LBiS
12 12 14 62 72 112 114 118
1

8 7 7 1 9 9 12
442
Subarea No, 442
gase
83.7
.149
442C
Combine Hydrographs 443 & 442
"
4418
Route Hydrpgrashe 4471442 thru 441
.83
24 FLOW -1 8.3
.23 22 23 1288 811
18 iz 14 24 47 32 54 b
g 7 7 2 2 7 7 g8
341
Subarea Mo, 441
814
78.8
188

[



E2ER00E2300338008¢3R20R08000003083000 ¢}
1

FLOOD HYDROBRAPH PRCKAGE (HEC-1} 1
FEERUARY 1981 ¥

REVISED 21 JUN 88 i

i

N DATE 83/28/1998 T'H‘ 4061

hodiiadih o die B o Bk o G o I o4

XtXXXXXXXXXXXXX(XttXXXXXKX!XXX(X!X!X!Xit

TATUM
KAMINGKD - HUEBARD ENGINEERING, INC,

PR
710 GUTPUT CONTRGL VARIABLES
IFRNT 3
TRLET 2
GECAL 2,
7 HYDROGRAPH TIME DATA
NMIN 3
IDATE JFERSD
ITINE igas
Ng 289
NDDATE 8FEE9G
NDTINME 1gde
ICENT 15

COMPUTATION INTERVAL
TOTAL TIHE BASc

ENBLISH LNITS

DRAINAGE AREA SRUAR
FRECIFITATION DEFTH  INCHE
LENGTH, ELZVATION FEET

FLOW CURIC £
STORAGE VOLUKE ACRE-F

SURFACE AREA GCRES
TERPERATURE DESRE

CITY 5F PHGENIY PROJECT MO, P-BBASIS
ELYD. - MOCKINEEIRD LANE 7D SHER BLVD.
- J0B KO, oiis
HEC-1 FILEMAHE @ 118-34.DAT
ELIMINARY RUN - 2 YEAR - 24 HOUR STORM

FRINT CONTROL
PLOT CONTROL
HYDRGBRAPH FLOT

SCALE

HINUTES IN COMFUTATION INTERVAL
STARTING- DATE

STARTING TIME

NUKBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENCING TINE

CENTURY KARK

.8 HOUSS
24.82 HCURS

HILES

(2388220008000 00 000000000004

!
{916} 551-1748

4

t  U.5. ARMY CORPS OF ENSINEERS

t THE HYDROLDSIC ENGINEERING CENTER
1 B9 SECOND STREET

I DAVIS, CALIFORNIA 934!

t

H

L

SRR PR SRR 2200000 0028000808000

P R i i . B



RUNCFF SUBMARY
FLOW IN CUBIC FEET PER SECOND
FIME IN HOURS, AREA IN SGUARE MILES

PEAX  TIME OF AVERAGE FLOW FOR MAYIMUN PERIOD BASIH KA 1MUY TIME OF
OFERATION STATION FLOW FEAK &-HOUR 24-HOUR 72-HOUR AREA STABE MAY SThASE
HYDROGRAPH AT 443 382, 2%.08 . 49, B R - 15 .28
RCUTED TG 4428 256, 2p.28 49, {5, 15, .22 2,91 28,82
HYDROSRARH AT 442 47, 2.0 1. 3. K .24
2 COMBINED AT 4320 k1. 2.0 59, 18. i8. .24
ROUTED 76 4418 34, 20,28 37, 18, 18, .28 4.16 2. 28
HYDROGRAPK AT 441 h, 2.2 2 1. L. 81
2 COMBIRED AT 4414 365, 20.@8 59, 18 i8 25

11y NORMAL END OF HEC-1 &1



on .

-~

1e

1
i

iz
13
14
H]

) b b b e
o o~ o~

[ S R S T S B T S I . )
it B < L R L7 N o I T

Cd T CLd P D
[ B -~ O ]

3b
37
38
39
g
4

42

43
44
45
46
47

i
FH
FC
PC
FL
PC
FC
PC
LS
up

14/

HEC-1 INPUT , ’ FASE
...... y ST SURNURY SR U SORURN SO SUPR SRR

CITY OF PHOENIX FROJECT ND. P-884515
TATU# BLVD. - MOCKINGBIRD LANE TO SHEA ELVD.
KAMINGKI - HUBHARD ENSINEERING, INC. - JOB NO. 8118
HEC-1 FILENAME @ 118-33.DAT
PRELIMINARY RUN - 1B YEAR - 24 HOUR STORM
B7FER92  l@ee Jp@ QOFEBSE  1god@

Sukarea Ho. 443
Q7FEE9R 1828

004 .808  LBI3 DB .B22 .@26 B3 LB3S
044 Q4B B33 LBST @62 LBEH BT BTG
093 187 120 (1A 178 s8R .83F .BED
897 %87 .92 924 928 .9337 937  .942
L9850 L9560 L9RB 964 969 973,978,982
961,995 1.eed

85.4
Route Hydrograph 447 thru 442
LB1E
FLOK -1 2.3
.23 RS & 1 N 1
2 14 82 72 117 114 116
7 7 ! ! 9 9 18
Subarea No. 442
83.7
Coabine Hydrographs 443 & 442
Route Hydrographs 4431442 thru 441
215
FLOW -1 8.3
.23 L3 12 LA
2 14 24 42 a2 a4 36
7 7 2 2 7 7 8
Subarea No. 441
78,8



HEC-1 INRUT

18 S S T SO |

KE 444L

K Combine Hydragraphs
HC 2 )

11

PRI P PP PR P <

4434847 & 441



XX!XIXXXt¥X!XXXI!XXl!XX!XX!X!XIXX!XX!Xil 18302 0 R it esaiititasiitistitst

s $ 1
t  FLDDD HYDROBRAPH PACKARE (HEC-1) 1 t u §. ARMY CORPS OF ENBINEERS t
: FERRUARY 198! 1 1 THE HYDROLDGIC ENGINEERING CENTER 3
: REVISED @1 JUN 98 t t £P9 SECOND STREET 1
1 i t DAVIS, CALIFORNIA 9541¢ t
t RUN DATE O/28/159@ TIME 10:27:34 1 t {916) 551-1748 $
: i t 1
Fettsctetetiteintsessrsasiistsssstistite EReeiteiorineiivistssatiitiseitatistts:

CITY OF PHOENIX FROJECT NO. P-B88A3513
TATUM BLVD. - HOCKINBEIRD LANE TD SHER BLVD,
KAMINSKI - HUBRARD ENGINEERING, INC. - JOB NO. Bli8
HEC-1 FILENAME : 11B-33.DAT
FRELIMINARY HUN - 18 YEAR - 24 HOUR STORM

710 QUTPUT CONTROL VARIABLES
IFRNT ¢ PRINT CONTROL
IPLoY B PLOT CONTROL
BRCAL 8. HYDRDGRAPH FLOT SCALE
7 HYDROGRAPH TINE DATA .
NHIN 3 MIRUTES IN CONPUTATION INTERVAL
IDATE TFEBFE STARTING DATE
ITINE 1828 STARTING TIME
Nl Z89 NUMBER OF HYGROSRAPH ORDINATES

NDDATE BFEEY2 ENDING DATE

NDTIRE 1898 ENDINS TIKE

ICENT 19 CENTURY HARK

COMPUTATION INTERVAL .09 HOUAS
TOTAL TIME BAGE  24.3Q HOURS

ENSLISH UNITS

DRAINAGE ARES SBUARE HILES
PRECIPITATION DEPTH  INCHES

LENSTH, ELEVATIDN FEET

FLOW CUBIC FEET PER SECOMD
5TORASE VDLUAE ACRE-FZEY

SURFACE AREA ACRES

TEMPERATURE DEBREES FAHRENHEIT



QFERATION STATION
HYDREBRARH AT 443
ROUTED 70 8425
HYDROGRAFH AT 442
2 CONBINGD AT M40
ROUTED TO 5418
HYDROGRAFH 4T 141

81g

2 COMBINED AT

11y RORMAL END OF HEC-1 #H

RUNOFF
FLOW IN CUBIC
TI¥E 1N HOURS, AREA IN SQUARE MILES

IHE OF AVERABE FLOH FOR HAXINMUM PERICD BASIK
PEAK &-HOUR 24-HOUR 72-HOUR AREA
28.88 56, 3t il. 2
20,02 4. i1, 3. 22
.02 21, 7 7 4
28,68 13, R 38 .24
20.88 113 3 7. 24
22,08 LN 1. i .81
2p.08 118 38, 38 .25

(3¢ M -

o)

-

on
.

TIKE GF
MAY STABE

.02
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(2]
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e
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39

4
42

43
44
i3
15
47

— —
s L= B B e R e R et wy
.

ot et b bed e

o
=

-

4
A
N
Fa
PC

~
B

19

n
P

&€
FC
PC
L5
up

Kk
44
AL
RS
RC
RY
RY

KK

-
[

443

. 1987

Kt
3ei2
. B2
248
sty
. 588
947
987

4420

441K

T

HEC-1 INPUT FASE
....... s L A N PN PR 1

CITY GF PHOENIX FROJECT N0. F-884515
TATUM BLYD, - MOCKINGRIRD LANE TO SHEA BLVD.
KAKINGEI - HUBBARD ENSINEERING, INC. - JOB ND. 2148
) HEC-1 FILEKAME @ 11B-32,DAT
PRELIMINARY RUN - 25 YEAR - 24 HOUR STORM
@7FERSR 1800 300 GBFER9R  lgee

Subarea No. 443
B7reRee iges

.BR4  .pes .13 .ei8  .B22  .B26  .B3L B35
244 B4R B33 ,837  .R62  .BRH  .B7TL .07
L33 L1870 1z L4k 178 389 .83 BB
A89% 0 %7 920 924 928 933 937 .9m2
A8 L9896 984 L989 L9730 978 982

951 993 {.Bee
8.5
Route Hydrograph 447 thru 442
.Bi
FLOW -1 g.z
.83 .83 1358 213
1z 14 82 72 112 114 116
7 7 i 1 9 9 18
Subares No, 4%
83.7
Lombine Hydrographs 443 & 442
Route Hydrographs 443\842 thru 441
.21
FLEW -1 8.3
03 B3 123 11
12 14 24 42 a2 ] 3k
7 7 2 Z 7 7 g
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SRR R ettt sieeRtarsttotsrettisi:

i t
¥ FLOOD HYDROGRAPH FACKABE (HEC-1) 1t
H FEE?EAHY 1981 !
§ REVISED 8! JUN 8 §
1 1
b RUN DATE 23/28/1998 TIME (2:82:56 1
L4 t°

R3S eRR SRR ettt eiasisstisatisitis

CITY OF PHOENIX PROJECT NO. P-88634%

TATUM BLYD., - MOCKINGRIRD LANE TO SHEA BLVD,
KAMINSKT - HUBBARD ERGINEERING, INC, - JOB NO. 8118
HEC-1 FILENAME : 118-32.DAT
PRELIMINARY RUN ~ 25 YEAR - 24 HOUR STORM
716 QUTPUT CONTROL VARIARLES
IFRNT 3 PRINT CONTROL
IPLOT @ PLOT CONTROL
gacaL 9. HYDROSRAPH FLOT SCALE
7 HYDRGGRAPH TIME TATA
NﬂIN S MINUTES IN D*P’TP? GN INTERYA
IDAT -JFEES®  STRRTING DATE
ITIﬁf 1823 CTARTINE TIME
NG 2679 HUMBER CF HYDRCSRAPH ORDINATES
NDDRTE SFERTR  ENDING DATE
NDTINE 1308 ENDING TINME
TCENT {9 CENTURY HARK

ENGLISH UNITS

DRAINAGE AREA SOUARE #
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATICH FEET
FLGH Cugic
STGRAGE YOLUME aLRE-F
SURFACE ARER ACRES
TEMPERATURE DEBREE

$ILE3
LES

prme mor oEAA
FEET PER SECCOND
31

£E

2R3 0280022080000 0000¢0000¢ 8¢ 00s¢Y4¢

X H
t U5, ARMY CORPS OF ENBINEERS L
¥ THE HYDROLOGIC ENGINEERING CENTER 1
L 589 SECOND STREET {
1 DAVIS, CALIFORNIA 93814 i
1 {918) G31-1748 t
i 1
ERei e tieRosstieaissisititaciitetisii
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eEEERtRettssteiteeitasietseeiestaiitissii

FLOGD HYDROERAPH PACKABE
FEERUARY 1981
REVISED @1 JUN 8B

(KEE-1}

Pt g Bt e e

B9:38:2

(==
B B B e el e P e

t FUN DATE 23/28/1992 TIME

g

4003022702000 R2002 0200000820828

TATUM BLYD,
KAMINSKI - HUBBARD ENGINEERING, INC,

CITY 6F PHOENIX PROJECT NO. P-886313
- MOCKINGRIRD LANE TO SHEA ELVD.
- JOE NO. 0118

HEC-1 FILENAME : 118-31.DAT

FRELIMINARY RUM - 38 YERR - 24 HOUR STORM

710 QUTPUT CONTROL VARIABLES
IPRNT 3

IPLOT 8

GSCAL g,

I7 HYDROBRAFH TIHE DRTA

NHIN 5

IDATE JFER9R

ITIHE 1g2a

NG 289

RLDATE BFERTR

NDTINE 1202

ICENT 19

CONPUTATION INTERVRL
TOTAL TIME BASE

ENBLISH UNITS

PRINT CONTROL
PLET CCNTFO
HYDROGRAFH PLOT SCALE

HINUTEZ IN CONPUTATIO
STARTING DATE
STARTING TIHE

NUMEER COF HYDROGRAFH ORDINATES
ENDING DATE

ENDING TINE

CENTURY MARK

N INTERVAL

.28 HOURS
28,08 HOURS

DRAINAGE ARER SOUARE HILES
“RECIFTTQTIGi DEPTH  INCHES

LENGTH, ELEVATION FEET
5LQH CUBIC FEET FER SECOND
ATORABE VOLUKE ACRE-FEET
SURFACE AREA ACRES

TERPERATURE

£3
DEBREES FA?

HRENHEIT

EEb bRt esteteseiineatsotiiatestssssts

1 1
t  U.5. ARMY CORPS OF ENBINEERS t
t THE HYDROLOGIC ENGINEERING CENTER 1t
L 689 SECOND STREET H
L DAVIS, CALIFGRNIA 93815 L
H {916} 351-1748 1
1 1
3222032400 030280200 0000000 00000881



RUNOFF SUMNARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AKREA IN SBUARE MILES

FEAX  TIME OF AVERAGE FLOW FOR MAXIKUM PERICD BASIN HATIHUM
CFERATION STATION FLU‘#. FEAY 5-HOUR 24-HOUR 72-HOUR AREA ETABE
HYDROERAFH AT 443 g1, 28,82 148. 43, - 47, .28
RCUTED TG 3428 adg. 2.2 134, 37, 7. .28 4.8
HYDROSRAPH AT 442 187, .00 il 18. ig. R4
2 COMBIKED AT 4370 987. 8. 169, a7, 7. el
ROUTED TO 441K §48.  20.88 167, 3. 7. .2 3.7
HYDROGRAPH AT 241 4%, Ze.%2 7. . 2. .21
2 COMEINED AT A31C 1288, Z@.@e 174, 9. 3. .25

138 NORMAL END CF HEC-1 1H4

28,08

28.88



LINE IDeeienes O . T P T O - P ST RO
1 It CITY OF PHDENIX PRDJECT NO. P-8B&5135
2 10 TATUM BLYD, - MOCKINGRIRD LANE TO SHEA BLYD.
3 it KAMINGK] - HUBBARD ENGINEERING, INC. - JOB NO, 2118
3 1D ) HEC-1 FILENANME ; 118-38.DAT
] 1D FRELIMINARY RUN - 188 YEAR - 24 HOUR STORM
& 7 3 Q7FER9R 1028 3o BBFEETR  {eqd
7 10 H]
5 KK 443
§ KM Subarea Mo, 443
ie BA 1987
11 N 3P E7FEEGR 1822
12 FE 4.4
13 PC Q82 024 208 013 818 022 824 834 .833%
14 FL 240 044 .248 053 857 Ny 006 LBTY A75
13 FC .BOE L0933 , 187 122 140 2178 it 838 .860
14 BC .Bad .893 987 928 924 .928 933 .93 942
Y L .947 .93l 938 762 ) 769 973 978 982
18 FC .987 .99 995 1,082
19 LS 86,6
28 up 174
2 Ke 3428
22 KM Route Hydrograph 443 thru 442
23 RL .81
24 RS it FLOw -1 2.3
25 RC .83 .23 .83 1538 @15
26 RY 18 2 14 82 72 112 114 114
27 RY g 7 7 1 1 9 9 18
28 KK 442
29 4] Subarea Mo, #42
38 B4 D449
i L8 83.7
3z B ,149
33 442C
34 § Combine Hydrographs 443 & 442
I8 bl
38 KK 341R
37 KK ) koute Hydrographs 4431442 thru 441
38 RL .81
39 RS 24 LOW -1 2.3
42 RC 23 .83 B V4 N §
41 RX B 12 14 2 42 32 1] oh
a2 RY 8 7 7 2 2 7 7 8
43 KK da
44 4 Subarea MNo. 44!
435 BA L2188
44 Lg 72.8
47 up 182



HEC~i INPUT PARE

k4

P T [ PO O 1

KK
L
HC

7?7
13

441C
Combine Hydrographs 443V447 & 441

18]



1833338080333 303008230000020080082303¢08
FLBOD HYDROGRAPH PACKABE (HEC-1)
FEERUARY 1981
REVISED @] JUN 38

RUN DATE 83/2B/1992 TINE 29:%

H
!
{
H
H
!
$
H

132000303 R030882300 0208308000002 84

1 ;
!
1
H
L
H
”
t
H
CITY OF PHOENIY PROJECT NO. P-6B5313
TATUM BLYD. - MOCKINGRIRD LANE TD SHEA ELVD.
INSKI - HUBEARD ENSINEERING, INC. - JOR NO. Q118

HEC-1 FILENAME : 118-30.DAT
PRELIMINARY RUN - 183 YEAR - 24 HOUR STORH

710 QUTPUT CONTROL YARIABLES
IFRRT 5 PRINT CONTROL
IpPLOT & PLOT CONTROL
astal 8. HYDRGGRAFH FLOT SCALE
I7 HYDROBRAPH TIKE DATA
NHIX S MINUTES IN COMPUTATION INTERVAL
IDATE JFEEIR  STARTING DATE
ITHHE 1280 STARTING TINE
NG 289 HUMBER OF HYDROGRAPH ORDINATES
NDDATE BFEESQ ENDING DATE
NDTIME 1288 ENDING TIME
ICENT 15 CENTURY A
-COMPUTATION INTERVAL .28 HOURS
TOTAL TIME BASE 24,22 HOURS

ENGLISH UNITS
DRAINAGE AREA 504
PRECIPITATION DEFTH  INC

ARE
HES

‘ LENBTH, ELEVATION FEET

FLOR cup
STORAGE VOLUME ACRE
SURFACE AREA ACR

TEMPERATURE g3

-U
[£2]
l'f’l

IC FEET COND
FEET

ES
REES FAARENHEIT

TERERERERERSELERESIRLRLESININLILLLILND

“ ~
t  U.S. ARMY CORPS OF ENGINEERS 1
¥ THE HYDROLGGIC ENGINEERING CENTER 1
H 609 SECORD STREET i
1 DAVIS, CALIFORNIA 95&1h H
L {914} 551-1748 1
1 H
] H

1382083030000 0000020000808 ¢84%



RUNOFF SUMHARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IM SGUARE KILES

FEAK  TIHE OF AVERAGE FLOW FOR MAXIMUM PERICD BASIN NAX
£ i 57

GPERATION STATION E.um. FEAK &-HOUR 24-HouR 72-HOUR AREA TASE
HYDROGRAFH AT 443 926, 28,82 159, a5, - 8% .20
ROUTED 1O 4428 928, .20 158, 34, o4, .28 4.19 Ie.20
HYDROGRAFH AT 442 213, 2.8 3b. 12, 2,

COMEINED AT 442C 20,28 193, £k, 1N 24
RCUTED 70 441R 1899, 28.88 191, 3. 63, .24 .81 28.08
HYDROGRAPH AT 441 32,  70.08 8. 3. 3. .01
2 COMBINED AT L23 1141, 20.%0 199, 68. 68, .23

t1r KORMAL END OF HEC-1 iX



APPENDIX D-2

DBAINAGE AREA NO. 3

* DESIGN CALCULATIONS



" lKAMlNSK] « Surveying Made by D.[ , A. Date 2- 25-‘70 Job No. 0//9 .

sHUBBARD  ;tw =~ | Checked by Date Sheet No.
engineering inc. : .

For

2y N NO. 443

Total Dm/mgc Area = 0.2078/ m. % = 122.99 A.

4. Zonina : -432 CN{(Ihr. ) = B¢ C=0. 45
7 Dm/mme Area = 0.09074 mi- % = 59.07 4.
Acsuime Q0% Contributes

Dmm,m.e Area = 0.08/6¢6 (,v,lz = 52.26 Ae.

b.  Zonwnz : Hilleide Lover 0% Slping ) CN (14r) = 2% 7% C=0.70

Dmmu.y»’ Area = 0.11707 mi.2 = 74.92 Ac.
Wergnted Carve N. ?g
. (B6)0.08166) +(28,0.11707)
S, = = .3
CN (hr) > 7953 257 71
. ) 0.3  b677 8. g6-1
CN(24hr) = 271 (20c -298) + 823 = B%F 86.6

Weghtzd ¢ Qelécrent

(0. 45X 0-08165) + (0-70)(0.077)  _ 160
0-19873 -~

g =

Total Gontributivg frog = 909973 m. %= 127 19 Ae.

Sup2ioi_NO. 442

Toto.| Drainage Area = 0.04768m° = 30.64 k.

a. Zan/'nf : KE-43 CN(/hr) = 86 _ C=0.45
Drmmme Area = 0.03022 w12 = 19.24 4c
Assume 90 %  Cantributes
: Dfdli’mﬂc Areq = 0.02720 m. 2= 172.40 Ac.

' - qr
b 70”'"j © Halleide /av&r 10% 5/o,am ) a( /hr) (=070
Drainage Area = o/%é me.? =/l 3& Ac.

Wesghted Corve No. 4 ¢’ Crettbuent

(86X 0.02720) FTe8X 0.01764 ) _
"/J'//r/ = 24 00)4,459/87( L = 97 §9.5
0.5 844  33.0
(N (200) = 57 ( o) - 9420 + 5% = 267 63.7

= (0.45 )(0.02720) + (0.70 X0.0176%
.0448%5

]

0.55

Tore (or;?'?u)y—'é_y Areg = 004486 m.* 28.70 A




[< l KAMINSKI « Surveying . Made by p Z_ g_ Date 3'/'?& Job No. 0//5

sHUBBARD ;& Checked by Date Sheet No.
engineering inc. ydrology

For

“uBpAsIN NO. 44|

Total Draindge Area = 2.0 1195 m’: = 7.65 A
CN(24hr) = 78:9
Zorurg :  RE-43 eNClbr) = 86 ¢ =0.45
Acoume Q0%  (ontributes
Y Dminage Area = 2. 01076 m.? = 6.89 Ao.

supBlsIN No. 453

Total Dranage Area = 0.0125| mi? = 8.6l Ac.
, CN(2¢hr)= 78.9
Zoring i RE-4% N tar) = 8 C=6.45
Assume 0% Contribtes
Dm'magc Area = c.ol126m.® = T7.21 Ac.

supBAsiN  NO. 482

Total Dramage Arca = 0.04C41m.% = 29,70 4.
CN{Z4/1r): 78.8
Zoning : RE- 432 (N(the) = 8  ¢=0.45
Assume 0% Contributes

Dm'magc Area = 0.04177 nn'-’= 26.7% he.

SUBBASIN  No. 45]

Totad Dravage hrea = ©.02476 m.2 = 15.85 Ac,
I L CN (24hr) = 78. 9 ,
Zoing :  RE-43 EN(lhe) = 80 C=0.45

Assume 0% Contributes 2
. Dra'\v/uje. Area, = 0.02229m.° = 1426 Ac.




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

Project Tﬂﬁ/hfl B/Vd' By
Location M&GK.’habl}."dl [ﬂh! % Shes 8Blvd. Checked

Date

Date

2-/5-2p

Circle one: Present Developed

Sub bosin T HY/

Circle one: (::) Tt 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

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

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

3., Flow length, L (total L € 300 ft) cevsconsss ft

6. Tw?‘yr za.hr rainfall' Pz [ A AR N R NN NENENRNENNENNENRHN] 1n

5. I-and slope' 8 seesccccccccsrscsssnsssnccsone f:/f:

0.8
6. T = 0:007 (nL)

. .—_—P 03 80.“ Compute Tt csecee hr M
2

Shallow concentrated flow Segment ID

7. Surface description (paved or unpaved) ceee.

8. Flow length, L cececccccccenscccccccccccccnas fr

9., Watercourse SloPe, 8 eceececscssccscscscscssss LL/fL

10. Average velocity, V (figure 3=1) ceceecsecs. ft/s

11. Tc - 33%5_7 Compute Tt cecses hr +
Channel flow Segment ID

12. Cross sectional flow area, 3 sececccscosccce ftz

13, Wetted perimeter, P, cecccescsscccaccsccccscs ft

14. Hydraulié radius, v = ;5 CoOmpute T ececccee ft

15, 'Channel SlOPE, 8 scscesscsscccacssnssscacses fT/fL

16. Manning’s roughness coeff., N cecccceccsacsee

17. vV = 1,39 r:/3 31/2 Compute V .eeesee fC/s

18. Flow length, L cecececccescccsceosccasccncnse ft

19. T: - 33%6_V. Compute Tt cesens hr +

20. Watershed or subarea T, or T, (add T, in steps 6, 11, and 19) ....... hr

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

< /OPM;M-

Use

/50%/4

D-3



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

Tﬂfb/ﬁ? B/V/ By h:- é'./?;_ pate 3-/5-90
Location ﬂﬂ&k/‘ﬂﬁb/.ﬂ/ /ﬂh/ ﬁ 5/”47 ﬂ/V/ Checked Date

Pro ject

Circle one: Present beveloped

Cifcle one: <{:> Tt through subarea

Swbbasin F 442

NOTES:
wvorksheet.

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

Sheet flow (Applicable to Tc only) Segment ID
1. Surface description (table 3=1l) ceececcacscs

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

3. Flow length, L (total L € 300 ££) ceceessese 444

4, Two=yr 24-hr rainfall, P2 ceseccsaccssssscss in

5., Land SlOPE,; B eeescccccccscscssscsssssscsacs fL/fL
6. T, = 2;2%%3£E%%;:5 Compute T, .eeees hr
Pz 8

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

8., Flow length, L cececsccccccsascccccsceccnces ft
9. Watercourse slope, 8 ceeecseccsccsscceccsees fL/ft
10. Average velocity, V (figure 3=1) tceeccecces ft/s
1. T, = 33%5—7 Compute Tt cessee hr
Channel flow Segment ID
12. Cross sectional flow area, a eccccecccccescss ftz
13. Vetted perimeter, P, ccececscssscccsscnccacecs ft
14. Hydraulic'radius, T = ;5 Compute T eececscee ft

w

15. Channel SlOPe, 3 secccvecsscscsccnssssscnnss fL/EL
i6. Hanniﬁg’s roughness coeff., 0 cccecccrssccce

17, V= 1.49 r:/3 51/2 Compute V .ecc... ft/s
18, Flow length, L tecececscccsocccscccsnsssccnns ft
19. T: - 33%6_7 Compute Ty covees hr
20.

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

AFFL =
" pasz

Filbow

0.05

300

.40

0.4Z

0.073 |+

=14.073

2 -
b7z

Unpaved

63

0,23

7.3

0.024 |+

-1 2.024

(442 - A
D97 4420
0.05 | 902
4.5 3.2

106D 1000

0.065 |+

00877

=10.152

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

Watershed or subarea T, or T: (add Tt in steps 6, 11, and 19) ....... hr

0.249

= /"f/?hf/.h\

D-3



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

Project Tatum 5/1/4 By b.LB, pate 3-/-%0
Location Muckinag bird Lane % Shea Blud. checked Date

Circle one: Present Developed

Circle one: @ T, through subarea Subbasin ¥ 443
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.

Ad43—
Sheet flow (Applicable to T, only) Segment ID B4L3
1. Surface description (table 3=1) cececevcccss Fallsw
2, Manning’s roughness coeff., n (table 3-1) .. 0.05

3. Flow length, L (total L < 300 ££) eeeeeeese. £t | 200

4, Two=yr 24=hr rainfall, Pz escesscscacscsoses in /'M

5. Land BlOPE, 8 seeevcccvcscsesscocosnssssssene fr/ft 0'15/

S . \0.8
6. T = 0007 (nL)

o o L ) . - a
t W Conpute Tt coccen hr 0-04q + 0'041
Pz 8
4% - 1943 —
Shallow concentrated flow Segment ID 846%43 04?43
7. Surface description (paved or unpaved) .eeee W paved é/l)/)’th/
8. Flo" length, L 0 00 008 00COSOOSOEONSIOSIBIROEIOSOIOINBSIOETSDS ft 3%0 /SM
9, Watercourse 8lOPE, 8 cececscsecccccsssssssse fL/fL 0,54 - G
10. Average velocity, V (figure 3=1) ..cveaess.. ft/s /20 ég
L =
11. '1‘t * 3600 V Compute Tt ceseas hr 0007 + 0»057 00@9
245 -
Channel flow Segment ID 04430

12. Cross sectional flow area, @ eceseccccccccces ftz

13. Wetted perimeter, p“ ¢secscscstsssssservccnse fr

14. Hydraulic radius, t = p_a_ COmMPULE T eecasee ft
w

150 'Channel Slope, 8 sescssccrccccccscsscccsnnne ft,ft épdo/éz

16. Hanning's roughness Coeffo’ N ecccosssscesce

2/3 1/2
17, VvV = 1,49 rn 8 Compute V .eeees. ft/s 35
18. Flow 1ength, L seeeeeeneessesscerecnnseceeee £t | 2200
L
19. T, = 3505V Compute T, ...... we (0.175 |+ =1 0.175

20. Watershed or subarea T, or Tt (add Tt in steps 6, 11, and 19) ....c.. hr

0.29

=. /74— imh

(210-VI-TR-55, Second Ed.. June 1986) '
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CULVERT DESIGN FORM

PROJECT : STATION :
Mozt irabwd Laze 1 Chea Blud. SHEET oF DESIGNER /DATE: _ 2 L.R. ;_2- 227
. REVIEWER / DATE /
HYDROLOGICAL _DATA ROADWAY ELEVATION (1)

|| ELhd:

v O wmetnoo: __HEC = ( (2=85.10 G = 85.25
I ]
4 O oranace area: 2/ A0 stream sioe. S .y e WG
g I
2 O channed share: / >
w . ; —— —— H
% O Rrouting O otHen. _ _ __\ -1 -'—7'\?1‘9?'_9.'@}\527@4459 Ew
37.60 X L FaLL e oo .
DESIGN FLOWS/TAILWATER ELy £ () \‘7___.
R.1 (YEARS) FLOW(cls) Twft) S=5, - FAL(L_./ L, e 82./«7“”
50 108 s = —0—~—-—5§‘i“0
L =
(100 130 I
CULVERT DESCRIPTION: ToTaL | FLow HEADWATER CALCULATIONS e =z .
FLOW { PER 3 E [
MATERIAL - SHAPE - SIZE - ENTRANCE L INLET _CONTROL QUTLET CONTROL 33158 COMMENTS
Q 1Q/N [Hwi/DHw, JFaLL [ELni | Tw d. [de2 0 v | ke Ho JELy, 284952
it} oy | ) 3) (4) (3) 21 ) (r} g jorwlo>
L . Hdwl.
G- 20 x T2 CHMAA 1.09[1-46|183]0.5 |1.22|85.24| 85.24| 4. |

108 |18 11.0]1.83] - 194.42| 1.8%

. tea Fsr
G- 35222  cMBA T gy |235|18 |2.35 | - 8495|182 | 127]155| 1.3 05 |2.08 [B6.10|86.10]5. 2 | liie.©
z N 150 125 1135 245 | = 3508 11321 |158]0.5 |233 0| moac] 5.7 | b ez

TECHNICAL FOOTNOTES:

(1) USE Q/NB FOR BOX CULVERTS

(2) HW; /D * HW /D OR HW,/D0 FROM DESIGN CHARTS

(3) FALL « HW; - (ELpg- ELy(), FALL IS ZEROD
FOR CULVERTS ON GRADE

(4) ELy,* HW;+ EL;(INVERT OF
INLET CONTROL SECTION)

(S) TW BASED ON DOWN STREAM
CONTROL OR FLOW DEPTHIN
CHANNEL.

©) hg = TW or (d;.+D/2)( WHICHEVER IS GREATER)
n H*Eo Kee (2902 L) 7 R133 ]vzlzc

(B) Etp,= EL e Ha by

SUBSCRIPT DEFINITIONS .

a. APPROXIMATE

t CULVERTY FACE

hd. DESIGN HEADWATER

hi. HEADWATER IN INLET CONTROL
ho HEADWATER IN OUTLET CONTROL
i INLET CONTROL SECTION

0. OUTLET

st. STREAMBED AT CULVERT FACE
1w TJAILWATER

COMMENTS / DISCUSSION :
gxref. £-78 i oM AL il
Ure g b s ove :"/'/:-/.,,.nv‘; },//b/ 6‘ o

d, + D
= AP
s, Z

CULVERT BARREL SELECTED :
Lanlvp /50 ¢crz SIZE:

© ) pluvu'/:'./ Fbat~

SHAPE

MATERIAL : St

ENTRANCE:

—~
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For

Ouilet Velpeitw of &-26"x22" C.M.P 4.

4) @= 18 CFS / tarrel 7= 0.024 S g V3
K= 185 (Taile V/) y
2

V= % - Das - 414
b) G- 235 56/ porre [ h=0.024 S 0.0050 H-
O = 13.1¢cF8 < 23.5 ¢&
3, /s
Vs 5//5 = vzg'?‘/# 2 53&5
¢) Q= 25 /el n=0.024 s = 0.00%0 14

Beyi = 12./cre < 25 ¢Fs

V=54 = Z%-‘? s 5.77§s




Q CHART 34

16'-7"x10'-1"

3
L
l L 15'-4"x 9'-3"
* | |- J l- L]
= 12'-10°x 8'~4
nd
2 L
ow L
an - 11t-5"x 7*-3°
g ,
-4 r
zd L
og - 9'~6" x 6'-5°
26 ] ‘
oz
- - g'-2° x 5'-9"
- 7'-0"x 5'-1"
o I e " pa
L T re-1"xa-7
[ 4
<
w [72]
—— a | 72°x 44° W
E (& ]
z
S  65°x 40" =
- (=
i
© L 58"x36" u
@« o
o z
L . . 0
< [ 50°x31 ()
)
w
N
(7]
=
o 3;6' 22°
- b
g /]
-3
a
2
S
-
[}
F 29°x 18°
- 25°x 16°
- 22" x 13
= L 18" x11*

3

LI B B |

Y

LEBLELE

T 17

W b o

T 1171

5,000
4,000

3,000

2,000

1,000
800

600
500

400
300

200

_I-%I SCALE ENTRANGE

10

1.0

.6
5

¥ ADDITIONAL SIZES NOT DIMENSIONED ARE
LISTED IN FABRICATOR’'S CATALOG

BUREAU OF PUBLIC ROADS JAN. 1963

EXAMPLE
Size: 36"z 22°
Qs 20 cts
Hw *  uw
b (!n.')
) i.10 2.0
(2) 1.18 2.1
3 1.22 2.2
*D in teet

TYPE
1)) Headwall
{2 Mitered 10 conform
to slope
3+ Projecting

To use scale (2) or (3) project
horizontally to scale (1), then
use stroight inclined line through
D and Q scales, or reverse as
illustrated.

(n
~ 4
(2)
-4 (37

-3 B r4

b - 3

L ! 3

i L L

2 ™ I

b _'2 - 2

Fis ]

! ~ 1.5 -l.5
/-—-—-——>-——-->_
Shio
QL - 1.0
= L
= - 1.0
R
m =
2 o L 9_
w8 - .8
(@]

o[ - - .8

=

i - .7 L - -

2| .7

= =

&

w -6 - .6

e - .6

x

e -

< -3

=z

a

w - .5 | . L 5
- .4 L 4 - .4
| L .35

35 1 38

HEADWATER DEPTH FOR

C. M. PIPE-ARCH CULVERTS
INLET CONTROL

WITH

214

I L 7R L



25

BUREAU OF

- 70
—60

DISCHARGEI(Q) IN CFS
n
o

IIIIIIIIII

|

SE) OF PIPE-ARCH

T

PAN X RI

SIZE (S

TURNING

—72"'X44°
— 65"X40"

—-58"X36"
S

3124'
T

—50"X31"

e

36" 22"

—29"x18°

— 25" X16"

PUBLIC ROADS JAN. 1963

LINE

CHART 39

Slope So— T
SUBMERGED OUTLET CULVERT FLOWING FULL

For outlet crown not submerged, compute HW by
methods described in the design procedure

1
>

T

N o »

AR A R L

oo

HEAD (H) IN FEET
Illllll L L]

3
3
l
(&) "N

Illlill!l

»

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

219
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-d - FEET

CRITICAL DEPTH

(=]
@

. CRITICAL DEPTH-d - FEET

F
X

-1.6

2.0

o

PN

'CHART 37

LT

A
T

Y

o

o4
o

N

de CANNOT EXCEED TOP OF PIPE

S
N

AN
NN\

A// 43'x27°

S CFS.

0

0.4
0

34
3.2

20

30 40 S0 60
DISCHARGE-Q-CFS

3.0

2.8

2.6

24
2.2

2.0

dc CANNOT EXCEED TOP OF PIPE

1.4

1.2

.0

0.8

0.6

20 40 60

BUREAU OF PUBLIC ROADS
JAN. 1964

80

100 120 140 160 180 200 220 24C
DISCHARGE-Q-CFS

CRITICAL DEPTH
STANDARD G.M. PIPE-ARCH

217
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LEGEND.

BOUNDARY OF DRAINAGE

AREA

BOUNDARY OF DRAINAGE

SUB-AREA

DRAINAGE SUB-AREA

NUMBER
FLOW ARROWS

CONCENTRATION POINTS

CONCENTRATION POIN

NUMBERS

CULVERTS
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