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Background Information

The proposed junior high school is located at the southwest corner of
Southern Avenue and San Marcos Avenue. The unimproved site generally slopes
from northeast to southwest at about 0.01 ft/ft, and is covered with medium-
density desert brush. Several small washes cut across the site, but natural
drainage is, for the most part, sheet flow. Project improvements will include
paving, with curb and gutter, for both Southern and San Marcos, which will
eliminate any concentrated flows entering the site via the small washes men-

tioned above.

Offsite Hydrology

Exhibit A shows what is estimated to be the maximum watershed contributing
storm runoff to the site. Peak runoff values estimated by using this watershed
area are probably quite conservative since Highway 60 actually prevents most
runoff north of the highway from affecting the site. Exhibit B shows peak run-
off values for that part of the total watershed which contributes flow to the
dike crossing, which is discussed on page 2. Exhibit C shows peak runoff
values entering the entire site along the northern and eastern boundaries.

The offsite runoff will be directed around the school buildings via
Southern Avenue and a 2' deep by 90' wide drainage swale on the north, and via
San Marcos and the parking lot on the east. Once past the buildings, the runoff
will continue, as before, towards the Maricopa County flood control structure
west of the school site. The streets, channels, and parking lot carry more

than enough to protect the buildings from the 100-year storm.

Onsite Drainage Pattern and Retention

Positive drainage is provided around all buildings, and stormwater is

then directed away from the building areas into the detention area via a
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system of drain pipes and drainage swales (see the grading and drainage plan).

The required amount of onsite retention was calculated as follows:

Volume Req'd 7200 ciA
95,040 cf
Where ¢ = 0.30
i(50-yr, 24-hr) = 2.20 in/hr

A = 20 ac.

The onsite retention is provided in the play area south of the school
buildings, and amounts to 102,500 cf. This area will be slowly drained at a
rate of about 1.5 cfs, via an 8" pipe in the southwest corner of the basin.
This will direct the detained water, at a slow flowrate, towards the county

flood control channel in the direction of natural flow.

Special Item - Dike Crossing

A temporary walkway across the Maricopa County flood control structure
west of the site, has been designed to provide access to the high school
cafeteria. This is being coordinated with the County Flood District, and poses
no flooding problem for the proposed school buildings.

The following is a summary of the hydraulic data and calculations for the
proposed crossing of the drainage channel and diversion dike. The calculations
follow the procedure as outlined in NEH, Section 4, Chap. 14 by S.C.S.

Figure 2 shows details of the dike crossing as contained in the construction
drawings. Figure 6 gives a more detailed cross section of the crossing, which
was obtained by running field levels.

Figure 3 gives the headwater computations for various discharges through
the 18" C.M.P. These are plotted in Figure 5 as curves #4 and #5. Outlet

control (curve #5) is seen to govern over the entire range plotted.
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Discharges over the walkway are tabulated at various elevations in
Figure 4. These are plotted in Figure 5 as curve #3.

Curve #2 in Figure 5 represents the combined discharge through the
pipes and over the walkway. It was obtained by combining curves #3 and
#5, at the point where water just begins to flow over the walkway.

As seen from curve #2 in Figure 5, the in-bank capacity at the crossing
is 220 cfs. This exceeds both the 50-year flood (162 cfs) and the 100-year

flood (201 cfs), as computed in Exhibit B.
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LOCATION DATA:

ARIZONA HIGHWAY DEPARTMENT

BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

SC S METHOD: PART I

—Highway- Nor+h Divevsion Dike

Location

County Pioal

APAL\AP Jun{‘\'im A J—-\}aL\ ﬁjc_-_-!ana\

Project No.

Station

DESIGN DATA:
Design Frequ
Drainage Are

Elevation
Top of D

Drainage Are

Width factor

Soil Group
Precipitation

Name of Stream

Subaven ‘A

ency
a

Drainage Length

rainage Area

At Structure

a Slope

Drainage Width

W

Vegetative Cover Type
Vegetative Cover Density

P = 6 hour =
P =24 hour =

DESIGN COMPUTATION:

Runoff

Computed by

Precipitation P
Curve Number

Peak Discharge

Q=

Time of Concentration Tc
Time of Peak

10, SO0 Joo years

.53 square miles
12 A00 feet
6> feet
1bas feet
Lo4s Te
| soo feet
. 1.O
Decevt Ewu« s\f\
153 Te
__IZ_> ('prom “Genoro\\ Son\ Mo.P" 5(.5)

2 .0 O 3l

inches

2.43 3. 4038 inches

1l hour = |87 " 72,1 2.45 inches

8>

©.40, 0p7, |07 inches

hours

hours

2O
Tp = (Ic)(Wr) H=Ye)
Qp=484 AQ = IC}’i.SZQ

Tp

=79 |\ 20| cfs
JJ

7

Date

‘3/7.5 /&l
/ /

.. (Lo g
@,

EXHIBIT B
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ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART 1

LOCATION DATA:
Highway

Noctlh Diversion Dike County

?ﬁ ﬂa\

Location

A'!‘)a c-jcm Amm;“\'((&’\

Project No.

Station

1

Name of Stream To‘\’a‘ \/\/M-Lg.ré.\'\ed 7\ b aveans \A: 2l

DESIGN DATA:

)

Design Frequency o 5> |bp years
Drainage Area i oJe'g\ square miles
Drainage Length \\ coo feet
Elevation i
Top of Drainage Area | T feet
At Structure | b4 feet
Drainage Area Slope 1,06 Ye
Prainage Width 1 500 feet
Width factor W, LO '
Vegetative Cover Type De<ert Brugh
Vegetative Cover Density 15 T
Soil Group B (Lo Geneval
Precipitation : Map"
P = 6 hour = 2.02 7 R0 2.lb inches
P = 24 hour =

-

DESIGN COMPUTATION:

242240 38pinches

50'\ \

§LS>

Precipitation P=1hour =157 2. 245 inches
Curve Number sy
Runoff Q= 0.40, 0.82, 1.0 inches
Time of Concentration Tc .28 hours
Time of Peak Tp = (Tc) (W) .28 hours
Peak Pischarge Qp=44AQ-= 238.0
Tp
= 95 19 Z24>cfs
Computed by il 2. 7 L/Q@.”Q Date ‘%/zs/&L
J 77
EXHIBIT C
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ADDENDUM to "HYDROLOGIC DESIGN FOR po;‘ne Jonction
HIGHWAY DRAINAGE IN ARIZONA" April 1975 Je &-\\qh Ochool

Steps to be used to determine precipitation values for various dura-
tions and return periods.

STEP 1. From the precipitation maps in the manual "Hydrologic

- Design for Highway Drainage in Arizona', determine the precipi-

tation values for the 6 and 24 hour duration storms for return
periods of 2, 5, 10, 25, 50 and 100 years. Tabulate these values
in Table 1 in the column headed 'Map Values'

TABLE 1
Return Period Precipitation Values (inches)
(Years) . 3
6 hour duration 24 hour duration
Map Corrected Map Corrected
Value Value Value Value
2 -1 2O o .43
5 l.b-’ lvbe 'Zpo 2'03
10 200 z.0T 240 z.4T
25 243 2.4 295 2.93
100 %13 3.1k 382 3.80

NOTE: There is a possibility of making an error while reading the
maps because, (1) a site is not easy to locate precisely on a series
of 12 maps, (2)there may be some slight registration differences
in printing, and (3) precise interpolation between isolines is diffi-
cult. In order to minimize any errors in reading the maps, these
values should be plotted on the diagram "Precipitation Depth versus
Return Period'" Fig. 1.

YLZ -0, 0l + 0942 (I.Zé/\.li-%) = ©.938 in,

Yieo 0.494 + 0.155 (5-":/3-8"> = Z.M70n
-1-

SOue-The @ Ygo= 0.241(2.80) + 0659 (218)= 239 in
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FIGUR E 3

Headwc&ev Come\'a'\"\onS ‘Dor o~ 18" C.M.P.

total | @/ V Tnled Cortvo) Outlet  Control
« i LA BT TV Hw, Ke | W .| &2o| W | T™W | s HW,
cfs ets Fps = B z elev.| elev. i elev.
M @Y | Y | @Y | By | & [y 6&Y][6Y | 0y | Yy | Oy | (1) (14
25 7.5 [L&lS | 0.57 | 0.86 | 31361 67 |0.099] 0.LO| |.05 3145 BB oo 31.45
50 5.0 2.83%0| 0.5 .28 | D18 | 0.7 |[6.295]0.85] 11715 | 31515 D1 o.10 32.006
100 0.0 |5.659] 1,70 | .85 | 33.05| 0.7 [1.580| |12S | +.21S | 31.NS| 37.2 o.10 33.65
150 I5.0 2429 | 3,00 | 4830 | 2500 | 07 | 358 1.45| 1.A75 | 3I.B8IS| 3L | O.10 36,0l
7200 20.0 na3gq | 480 | 6,95 | 3128 | 6.7 | 372 1.S0| 1.SO 31.90| 31.9 o.10 o
225 725 |33 5,20 1.80 | 3330|010 |8omw| 180 1.50 | 21.80 | 33, o.10 41,00

Netes:. 1) pipes Po\m\\e_\ with  dhannel ‘C\ow

Z) PiPes l’\m/e_ ‘m'\'\ev—eA e,clﬂes

3) HWI + HwW + 'wwe,r‘\' elev. @ entvance

4y W, = d‘-;D + invert elev. 2 exit,

5) HWW = H + TW ~L5, or H+ ho - ; whichever is 3ch«‘\'Q\r‘
L) B= <\+ Ke + 'L‘;v‘\:‘; Y, wheve n= 0,074 4 L= 24

) onc.e_clwre_ Promm MEH, SEC 4, /__\«ap. 4, 1977
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FIGURE 4

h ¥ A A Q Q Q . . Q
Elev, [over | L™ Jover | up- | +heu |estover| est. | V Cr ¢ | over
rood rood | stream Pipes bvdje_ +otal 3 yoa.d
£4, L Liv L cfs | fs | Pos £
B (23 33 (4) (59 (&) (Y | @ | Gy | ey | ()| ?)
325 (@) o o 439 55.6 O 55 | 128 [o024 | © o
aza 0.4 | 0632 | 48 58 4 0.0 36 o | 11 | 0.64L | 3.1 20
23| 08 | O0.8%4 | 3. 6. 5.0 90 175 | 230 | 0082 3.13 %0
235 .z Leys | 415 9s.0 95.6 o | 255 | 28| 0.l | 3,09 1O
Notes: 1) ve 0(.\“7 \'\e_oc& v—
) = & [ 3/] where <= 2.7
\n + V")
3) Q= ¢ AW
4) PV‘OaQAU\rQ ‘@rom NEH, S, 4 ) L\/\a\P . \A , 15772,
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