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HYDRAULIC GRADE LINE

CALCULATIONS



- - - - - - - - - - - - - - - - - - -64th StreeUOak Street Hydraulic Grade Line Calculations South of Oak Street

r.(~ t. Entellus Job No. 410.32
U October 9, 1997

~:

DescriDtion
IOaKSti'eef

Starting
Station or

Offset

Endina
Station or

Offset
Pipe
Size

(inches)
Flowrate

(ds)
Area
(sf)

Equivalent
Circular

Diameter
(ft)

Pipe
Perimeter Length

(If) (ft)

Manning's Coefficient Hydraulic
"n" "K" Radius

(ftl
SI pe
(ft 1)

Velocity
(IUs)

Friction
Loss
(ftl

Minor
Loss
(ft)

Total
HGL

Elevation I (-.!L
(ftl V

1275.22'

.1262.13,
1270.95\

;1261.84.

lI271.12,

:'1262.10

·1261.59
~1261.59

.1276.091

1""t25f.18
• \ ·12tiU .

0.41

0.17

0.03

0.03

0.00
o 1.25 0.0105 13.60 4.10

",- ......., F
0 1.25 Y 110.Ols'J . 16.30 1.17

0.f7 1\:..:7
0.00

0 1.25 0.0105 13.60 0.25
0.01 ,/

0 1.25 0.0105 13.60 0.23
0.01

0 1.25 0.0105 13.60 8.82 V
0.06 Jr

, \( rltu
15 J 15.70796 7JHf4 0.013
\.. 5

5 15.70796 23.85v 0.013

5 15.70796 22.15 0.013
.-.c::::::--

5 15.70796 843.91 0.013
r--o

5 15.70796 392.31 0.013
5

19.63495

19.63495

19.63495

19.63495

19.63495

267

267

267

267

320

60

60

60

60

~ 22+0 1l53~\

't,·13t30'471ol

. 23+08.42.,

·,2H79.38.il
• J'J,l

,,22+01:53(

,,22+25138:­
, 22+25:38"

9+38.16

22+01.53
22+01.53

13+30.47

22+25.38

22+30.38
22+25.38

23+08.42

13+30.47
'IT+~A7

')1 ... 7Q'lR

( ./21+79.

EXDansion/contraction losses

Bend loss + iunction
60 Friction

l Manhole loss •

Catch Basin Entrance loss

M"nhnl"-Ioss
: ion/contraction;;·

Catch Basin Entrance
60" piDe loss

60" PiDe loss

60" Friction

60" PiDe loss

IBox n e (Master Plan

164th Street

-

,.1285.23,

0.06"'" ~279.22·

J 0.96 "1285.23;

1.26 1286.49

0.00 .,1278;13 •

1.05 .1277114.

3.29 ----. 1~1282.52~

\ 0.10/ :.1282.61.
/ W8 ~1282,70

1.58 \111\\\\\\1\\\\1 ; 1284.281

1

1 0.0094 11.14

0.5 0.0021 3.29

1.125 0.0183 16.79

1.125 0.005 8.80

1.125 0.005 8.80

54 267 15.90431 4.5 14.13717 57.5 0.013 0
5

54 140 15.90431 4.5 14.13717 205 0.013 0
5 0.05 v

54 140 15.90431 4.5 14.13717 653 0.013 0
5 0.05

........
48 140 12.56637 4 12.56637 II lli7~ 0.013 0

5 -.....,

1\
24 10.35 3.141593 2 6.283185 604.91 \0.013 0

\

1-34+97150',

.;.18+52!59i

'(26+34.50,
,j 26+29:50i.

•.34+97150t

;;'IU35+tiO.Ul

IJ·32t87:50t·

I~ 26+29:50'
1l.24+62;50b

1!l'o32+92?50i
34+97.50

24+62.50

35+60.00

24+57.50
24+57.50

35+02.50

32+92.50
34+97.50

32+87.50
26+34.50

~+29.50

""'+29.50

Downsrtream HGL elevation used Master Plan HGL +.88ft adde<jN0r addilionallosses at structure
64th Vertical Datum = Master Plan -1.773 'j'

Manhole loss

Junction loss \

Exoacion/contraction losses
Juntion minor loss

• EXDancion/contraclion loss \

54

24" PiDe loss J

[JaI(SfreerErase Pom

54" PiDe friction

~ncion/contractionJosses

48" Pine loss '-

54" PiDe friction
k--:-Ma

,,

f!e:02 '(10 l/t(dV)

( /. 3'16.J { 3 k5 . ] IfY2. •

$-1. _

IJr



Total
HGL

Elevation
Ittl

Minor
Loss

Ittl

Friction
Loss
Itt)

:::·f:l~' ::
1.25 0.0105 13.60 0.82 :;:;t:!>i:iil=:'

0.29 ::;:t':iRt::. "::
0.00 :::;t$lR:t:::'. :

1.25 0.0105 13.60 0.25 ;:;:t':iRt:; "::
0.03 :;:;tS>A:F' ::

1.25 0.0105 13.60 0.23 ;:;:t':iRt:;t ':;
0.03 :;::tS>A.'V·o;:

1.25 0.0105 13.60 8.82 ;:::t':i*i:i:; .::
0.17 :;::t~:m::'" ::
0.00 ;:::tni:i:; ::

1.25 0.0105 13.60 4.10 :;::t~I4:.· ::
2.01 ;:;:tnA.'; "

o

o

o

o

o

0.1

0.7

0.01

0.01

0.06

0.013

0.013

0.013

0.013

0.013

j /

Manning'S Coefficient Hydraulic
"n" "K" Radius Slope Velocity

Itt) Ift/fll INs)

./

5

5

5

'></

15.708 22.15

15.708 ~

15.708 23.85

15.708 392.31

15.708 843.91

Pipe
Perimele Lengtil

Of) Itt)

5

5

5

5

5

Equivalent
Circular

Diameter
1ft)

AreB
(sf)

19.63495

19.63495

19.63495

19.63495

19.63495

60 267

60 267

60 267

60 267

60 267

Pipe
Size Aowrate

IIndlesl Ids)

64th Street/Oak Street Hydraulic Grade line Calculations South of Oak Street
Entellua Job No. 410.32

October 9, 1997

¥ :2. ttL/Orr ((:sf
(z.., 2:2'(IS 9)"'(> /25)~

Ending
Station or

Offset

:::::..:j:.,.' ::::

2308.42
2230.38

938.16

2225.38
2201.53
2201.53
2179.38

1335.47

2225.38

2179.38

1330.47
1330.47

Starting
Slation or

Offset
Descrlotion

Exoansion/contraction
Manhole loss

Calm Basin Entrance loss

Oownsrtream HGL elevation used Master Plan HGL +.88tt added lor additional losses at structure
64th Vertical Datum. Master Plan ·1.773

Calm Basin Entrance

Bend loss + lunction

Manhole loss
Expansion/contraction losses

60 Friction

OakStr..t
Box Inle Master Plan
60· Friction

60· Pioe loss

60· Pipe loss

60· Pipe loss

64th Street

48·~~~~~SIOSS ~:~~:~ ~,..'::':;~:_".,:::"'-:.....,'.:.;:. :,~::,:.,~.;:~: 48 140 12.56637 4 12.5664 1~7V' 0.013 0 0.0094 11.14 1.58 (\~\~~~~~~I':'':
Exoancion/contraction loss 2457.5 ,'''''''''' '-.. ../ ::WN'; ,

54·Pioefriction 3287.5 ;:;:::~: ';:;:: 54 140 15.90431 4.5 14.1372 6531/ 0.013 0 1.125 0.005 l8.80 3,29 L ::::t':iRX: ",:
Manhole loss 2&34.5 :::::;~: ::;:;: 5 0.05 0.10,v ;:;~9ii.~;. ;; )
Expancion/contraction losses 2629,S ;:;:;:~: '::::: \.-.Il,uP- ;:;:t':iRX;3"::

fO~ak~S~tr~e~et~B~a::::s~e...!.P..::o~ln!.!..t -----+--=-:-:--t:=i=!::::"'l::::'i=::::~::::q:::3 ~!i6Qla--___:c-,--+--:--:-:::::,......j--:--:-:-::-+--:-::"-+--,...-+_~t.0::-l-.,..----+----+---:--k--,-f---:-+-- +---~:~'!l,:.~.':,::V
54 3560 :;:;:;~; .::::: 54 26'1 15.90431 4.5 14,1372 Sf:'5" 0.013 0 1.125 11:1.0183 16.79 1.05,-... :~'.::

54,,~?ea~~~~~:~ionlosses ~:~H ;~~~:~=~;;~;~~ 54 I~:o 15.90431 4.5 14.1372 2:5V 0013 0 1.125 0.0058.80 ~:~~L -:9,2:;~r':~Y:~~
Manhole loss 3292.5 :;:::;~'7.: ::;::: 5 0.05 (0.06""" :;::.. ':' ;: \



Total
HGL

Elevation
ft

!? .
, 1260.25

-.<"=~ 1260.33
'1260,47

,;12(51):47':
1261:44,

0.00 1261.44
126'2;37

0.00 1262:37·
'. 1263.26'

0.00 1263.26,
1263.27

0.06'/ 1263.33~
, .'1263:33'
"126~:59

0.00 1264:59')
126b4"

0.05 )1264:79
,;1264~95'

0.09 ;';1265!04\
;12.~

0.45 1265.57. j

-

1.2r-

0.16

0.09
0.00

0.15

0.93 '

0.01

0.97

0.15

0.0029 7.62
o 7.62

0.0029 7.62

0.0035 8.91

0.0029 7.62

0.00291/ 762

0.0035 8.91

0.0035 8.91

0.0035 8.91

0.0035 8.91

1.5

1.5

1.5

1.5

1.5

1.5

1.375
1.375

1.375

1.375

1.375

o

o

o

o

o
0.05

o
0.1
o

0.5

o
0.05

0.013

0.013

0.013

-
Manning's Coefficient Hydraulic

"n" "K" Radius
f1

-

17.27876 52.13 0.013
o

17.27876 55 0.013
o

17.27876 30 0.013
17.27876 0

18.84956 41.82

18.84956 3.23
6

17.27876 43687/ 0.013

18.84956 275.24

18.84956 264.32 0.013

18.84956 25088V 0.013

Pipe
Perimeter Length

I ft

-

6

6

6

6

6

5.5

5.5
5.5

5.5

5.5

Equivalent
Circular

Diameter
ft

-

28.27433

-66th Street Hydraulic Grade Line Calculations
Entellus Job No. 410.32

October 8, 1997

252

252 28.27433

252 28.27433

252 28.27433

252 28.27433

181 23.75829

181 23.75829
181 23.75829

181 23.75829

t/
181 23.75829

-

72

66

72

72

72

66

72

66
66

66

-
Ending

Station or
Offset

-
25+57.66
25;1"57.66
22+38.49
21+96.67
21+96.67
19+21.43
19+21.43
16+57.11
16+57.11
14+06.23
14+06.23
14+03.00
13'+97.00
lS+97.00
9+60.13
9+60.13
9+08.00
9+08.00
8+53.00
8+53.00
8+23.00

Starting
Station or

Offset

---
a treet

Friction
Bend 6- 15Dbends(.01*6)

Friction
Catch Basin Entrance

Friction
Catch Basin Entrance

Friction
Catch Basin Entrance

Frictio
C tch Basin Entrance

Friction
Manhole 12
Expansion

Friction
Catch Basin Entrance

Friction
Manhole 13

Friction
45 bend

Friction
Inlet loss

Descri tion

-

*- Starting Hydraulic Grade Elevation is Based off Flood Control District Plans Dated 7/31/97
- Difference in Datum Requires 1.773 Subtracted from the Flood Control Plans ( 2. S"2\?' . C I..... )~

(~ '2.-=-)(2<;; 2.)J<: 1. r iii...,
/

L



- - - - - - - - - - - - - - - - - - -H.G.L. 64th Street From Polo Grounds to Thomas Rd.
Entellus Job No. 410.32

October 9, 1997

Equivalent Total
Circular Pipe Manning's Coefficient Hydraulic Elevation Minor HGL Road

Sta Flowrate Area Diameter Perimeter Length "n" "K" Radius Slope Velocity Change Loss Elevation Elevation
Description (cfs) (sf) (ft) (If) (ft) (ft) (fUft) (fUs) (ft) (ft) (ft) (ft)

Manhole #10 62+08.00 1264.00 1271.05
36" Pipe 61+94.50 58 7.06858 3 9.424778 13.5 0.013 0 0.75 0.0075 8.21 0.10 1264.10

Pressure MH 61+89.50 5 0.05 0.05 1264.15 1270.83
36" Pipe 58+67.50 58 7.06858 3 9.424778 322 0.013 0 0.75 0.0075 8.21 2.42 1266.58

Manhole # 9 58+62.50 5 0.05 0.05 1266.63
36" Pipe 53+82.50 58 7.06858 3 9.424778 480 0.013 0 0.75 0.0075 8.21 3.61 1270.24

Manhole # 8 53+77.50 5 0.05 0.05 1270.29
36" Pipe 48+42.50 58 7.06858 3 9.424778 535 0.013 0 0.75 0.0075 8.21 4.02 1274.31

Bend Manhole #7 48+37.50 5 0.39 0.41 1274.72
36" Connector 48+04.50 58 7.06858 3 9.424778 33 0.013 0 0.75 0.0075 8.21 0.25 1274.97

Entrance loss 48+04.50 0.4 0.42 1275.39 1276.00
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OAK STREET

RUNOFF COEFFICIENT
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SHEET OF _
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CHECK C:::- DATE '--':/'~' t /

JOB NO. 4/0. 5~
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JOB NO. _1-.:-6,-"C"-,-,,,3.:::...:::J _

SHEET__ OF _

BY W1ft- DATE 1/S-/17
CHECK C-S DATE C~I/'v/tf}-

, I

. C ==0· t~'- io-;:---73~~//l -IN- (n AJ) -- -

liT ::.. ;<3,5"00 +I~1/00 +~400:' 3!, Oc, 0 sf "; O. <67<:'(0"5

IT::. ,;)50' *" Cf1J :::. J3 ~oo sf,
C ::: O. 75 (09S-) T O.J.5" (0. S-(O.g3) t D·S-cO.3D')
c == D. gS-S- foJ'" &

.J!>""o' '1-0/

ill +0'
HI

&

;It' &
'15"0 '

d{
~(Entellus™

CLIENT L, O. S.
JOB NAME ~ 11" ~f('eet

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



OF _

DATE 1/5;191
i.. S DATE c-f//(j/7-

i (

~o'

CHECK

BY W/!/

SHEET__

(
s;::400\ (/1, qOO_\

C::: O. .~S- .;>g;~OO) +(j. 7t:, ~1j).OO)
c - o. 5.;2"./ _ _. _ . _

3s0'

eLlEN'!' L. () s=
/ dl"t-- 'S:lJOB NAME --=.{/--!....-{ _

d\
,%( Entellus™

in. A::: 24'r 35"'0" - ~4-0tJ sf
c- =- o. q s- ./
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/I == 4-JS--J cJ4 . IO/ioo-d
c ::. O. 9~ +7Jr~

1fT ;::. <l~.$-co +/0 ~oo::::: 3 51 70{) sf:;:; O. f'::? ac.rt&>s

{ 0 ~jJos,fe C;:- O. 7~ (~-:;g:j +o. 9s-(~7~:)
c:::= O. ez I -fo/ /3 Cdj.., J IV (/;;N)

JOB NO. 4/0. :2 OZ

SHEET OF _

BY 4/A-L DATE W/77
CHECK £5 DATE C-::/!£/f f

&.. If;;:. 4-).)I;f- to /= ()~ 5-00 sf

c.:::: O. S- Co. 15") +0.) ( O. ~(!J. f3) T 0. )0.30)
C :: CJ. 7(, ('~r A

d(
;E( Entellus~

CLIEN'r C· ~ 5.
JOB NAME /P4t~ .5f
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& A .::: ~o* 4$ ::=. :6;5()O 5'(
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c. -= O. 7(.:, -(f), A
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~(Entellus~

CLIEN'l' L. 0 . 5 .
JOB NAME ~f t4 :2/.

~1i?
& !+- ~ ;<4 7f4a.,- ~ /0; a.OOf'f

C :::: (j, 9) +O~ & - -._- --

SHEET OP _

BY w&L DATE ~~ 7

CHECK
cS C'l/IL /?: r__ D..4.TB ' -; I

JOB NO. fie ...?2.

)4'



in 1- q ? , I ([) / S-ez :>
/I ~ ~4-;f--(~) + ,Jf!H)(~)~ /O/S&Y sf
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SHEET OF _

BY W£ DATE 2d/17
~ .=.... C,C) ~/)1' ..L-

CHECK L.- / DATE ~/ / / c

/I;::. t,o +4;20 + J5.(~o)(/7. 9):::: ,;JS; 73 7 rf

c=- O. -5'(0. c,sj of 6.5- (O.S-( CJ, ?.3) f o. S:-(O. 3;))
(..:: 0. 7 ~ +-f!]/''& . __ __ _ __ _

C o/'lL/~iI~c, ()IJ tf-3N - (1d.7J~--73j\J)--------- _. -. -
../ -?I.-'I 3- '07...-- ?'L-( D~ L v+:.= 3C/ 3;(() +3 S; 700 '=- 7d/O&fJsf ::: I, 6S-ac rt'.5

Compf)~/fc" C = 0.7bGf;~) t O.1~ C;4;~~ ) t D. 7C,(~oJJJ f.~.J)e::tr!oj
C:::'O,cglv

~Ol

di
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JOB NO. 4/tJ. 3,2

(}3 S)

4- 7D I

'1/1 /(/ I-b/"
It = J4 *44)+ O. S-(~) (J4) -:: /0(7-'::; sf-

C ~ 0. ~g-

,-(-5 '2 -/ - --v -Zb- - L-- f, ~-b-?;;>- -- - -
1/::: to"k4=-Y5:/ +O.S'(/7·V(~ = ~/ s.f

C ~ O. <) (~. 9sj 7{).S-(~, q-(o. 33) t-tJj--"(~. 3d)
c ;: O. 7~ /.
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Runoff Coefficients
"C" Value

Land Use Hydrologic Soil Group
B C 0

Composite Area-wide Values
Commercial and industrial areas: 0.90

Residential areas-single family (average lot size):
R1-1-190: 0.33 0.50 0.58
R1-130: 0.35 0.51 0.59
R1-70: 0.37 0.52 0.60
R1-43: 0.38 0.55 0.61
R1-35 (35,000 sq. ft.llot): 0.40 0.56 0.62
R1-18 (18,000 sq. ft.llot): 0.43 0.58 0.64
R1-10 (10,000 sq. ft.llot): 0.47 0.62 0.67
R1-7 (7,000 sq. ft.llot): 0.51 0.64 0.70

Townhouses (R-2, R-4): 0.63 0.74 0.78

Apartments and condominiums (R-3, R-5): 0.76 0.83 0.87

Specific Surface Type Values
Paved streets or parki~g lot (concrete or asphalt), 0.95
roofs, dirveways, etc.

Lawns, golf courses, and parks (grassed areas): 0.33 0.56 0.66

Undisturbed natural desert or desert landscaping 0.31 0,48 0.56
(no impervious weed barrier):

Desert landscaping (with impervious weed barrier) 0.83 0.83 0.83

Mountain terrain - slopes greater than 10%: 0.70 0.70 0.70

Agricultural areas (Flood Irrigated Fields): 0.20 0.20 0.20

FIGURE 2.2-17
Runoff Coefficients (C) for use with the Rational Formula
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.s-: .:< /Y)/~
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JOB NO.

SHEET__

BY W!/C )

=: ;;;. 44 -Fr:J.5
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r:-i~. 2.). -/3 : f(a,'I1{c.I/ Infe/}s>~y
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.~ cO;'. ;. /'::(i

CHECK c"> DATE {. ~ . r
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=- ~.~.)O,ca-l- O.S- (J, J). C. ",7

=:: c7. 44 -f,05
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A reo.. -=- 0. 70 qCr~511:

~
~( Entellus~

CLIENT C. O. S.
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tiP£J1 : 64rl-, .5f
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cit
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FIGURE 2.2-13
Rainfall Intensity (I) Values for Use in Rational Method

Source: Hydrologic Design Manual for Maricopa County

DURATION (Tc) MINUTES

: :

, ,. , , . , ' , ! 0'

,
'0

, .......:: 0 • 0 , , , : : , , . ,.

~ .... , , , , , , , 0' : , .0, 00;;;;;;: , , : . , , . ,
'--. '

, ....,;;:: ......... I , , , i : : .. I , : I I . :1 : 1'1,

I I I •--', 0 ......... "" I I , , I I , , I 1 I:! : I , : , , ; I o : I 0 ;: 0

--.' : I' I. ~ ........... ......... ~ I , I I I ! ; ; I ; ~ I ; , , I ' :1 • ~ J I ,

I I i o~!: .............. .............. -......... ,......... I I ! I ! I I I i I; II I I I ; i I I 1:1 I 11 tl

t---L.!. i i I i! i f':::: ~~""'" :'( I I i I i I ! Iii ,; I ! I I I I 1 ~ 1 ! i ; ! jI I i

1 I !~O ,......",. ~.......... "\..~I ! 1 I ! I I ~ i i : I I i I I I : :1 ! '!:;

I I

I I I : i i;~ f'.....1"~~,,~I I Iii i; i I ! I I : ~ 1 1 I ! ~ ;I I I I ,
I I

I I i
I I ! i! i '" I..........~~~~"i,[lI! Iii I I I I

,
I

1 :HII iirI I ! !: ; I iI .', I

I , ! i I!
~ I~~~

. I .
I I I . :1

I i
i

. . I I I, II

I I j 1 1; ).100yJR I I : =i iii Ii
I i I Ii' I! I I I 1: I: 11,,

II
,

, Iii j

I I W1~~
~YEAH I

I~
i I

I I
I

'1"11I
I I

I
:: i! I!

iii ~ I ~5~EAR I
! I' I II

:

I !Ii ~ I I : I I11I Iii:: I ,= ' 1 '1I I :: 11 II, : I I : i I I.

0' o., , .. . . , ., : , .0' I I ! , I ' , ... "., , ! , , : i j I
,

I , , I, , I " ...... ' ...... : , 0 , ,
.:' : I

I I , , , [ 11· ! i , , , , , I I I III : ..... " .......... , , I ,
I :j : I I jl :

I I I I , : i I: I I 1 I I I , 1 I I ,;;! ...... : ,"= "' ..... , " I I I , 1:11; t il, , , : , I I" I I , I I I I I I , 'I ! " ...... ,,' '-, , I , t:l t It II

I ; I , ! ! i I· I ! !
, , I , I I I I! j I : " : ,

.'\.. " I I !:I i loll

I I I I I ill' I I I I I i I I I! ,; I' " '-I ",' ""\,.)'00... I I : =1 I! III :

I I I I 0 Ii: I I I I I I I I II i I:: 2'YEAR.A..... /f')( i""\..""-~KI i ill i I IiI

1 I I I i ! I: I I i 1 1 I I 1 II! III 5 YEAR P'..f t\...1 "-.J""["'o(~:111111

I I I ,
I Iii I I I I I I I ! I IIIII! 19YEAfl~ ; I"" i"~~~III !

I I i i Ill' : '1 I I I I I I I Ii Illi I I N. Ii'~~~~I " !, I I. I I J'"

I I I I I
'11 0

I I

I

I I
I

I I I'I i I: I I I~ iNJ"&~'I! : I II! . ! ,I" I ;: I,;

I I I I

I I' :'
I I

i
I

I
I
III1IIIil

I

I I j I W ~I IiIi I II :: II i IiI I "'.!! ' I

, ' I",, I" •. , I '.0,
i' " 0 , , , , ,t', : I , , '0 o.

I I , , 0 '0 , , , 0 , I I I I 11 II : I : , , , I I I I , , ,', II ......, I I , I
" 0

I , I , , , , , I' :, II , , , , I , ! !' i 1, ......
I , , I r I I: I , ! I , I I I I! 'II! : I : I I I I ! I I tIt I 11 "I I I , : I 11' I ! I , I I I I II II " : I : I : I I I I , i I! j II'

I , ! I I I; I , , I I I , I I i I II: I : , I I I , I I I tll: 1

1 I , I l II! I I I I I I I I I I , I II : I : I I I I ! I , II I "1
I I i , I I:: i I I I i I I I I I I III! : I I I I I I I I I III Ii, I I I

CUEN'I' C. O. S.

JOB NAME t,4-;-t.. S-I. .rt?1 a'-a v eMC-/1a
I

24 hrs

1000 min.

12

500

6

SHEET OF

BY uJAL DATE uri? 7
c'/

{ 1 ,- -,
CHECK DATE L r..'// I _,:../ -

JOB NO. 4/0. 3;;..

200 30010060

1hr

301S 20105 min.

.05

.04

4

5

8
7
6

3

.1

10

~
(j)

z
W .5
~

Z .4
....J
....J
~ .3

Z
<:
CI: .2

CI:
::J 2o
"(j)
W
T

<3
~ 1.0

di
~(Entellus TW

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



(,- / ;j ~/. ~

%=: 0.(1

DATE

1- ./
0.::5 L;::: fJ. 47 orC

/' y

!1- :cj. b3 0/ tJ.C65
~(}.

0.35

O. S3

10
25

5.9
0.21

0.21 c:s/::..

JOB )'0. 4 10. "3 ¢

tSCHECK __

BY w1L D...r:: _

SHUT OF _

4~.?..? '0 I ~-l... ~ AI
/ i I<.._r/ . '11<- ;)7. .J- IV

(/ltV)

DESIGN CHARTS fOR

CONTINUOUS GRADES

Q • (0.53)(5.9) = 3.2 c:s

T
.::. -1­

i:

L ­a

a 0.167- -=d 0.3

Tne a~cve :~fo~-L~:c~ ~~O

Qa - 5.9 cfs Do.. == 4-. h7 C-f5 .
L -= 10' L ::. I"/o/' J,d

-.,
a

CUR a - 0 PEN (N GIN L : T SON

EXAMPLE USING fiGURE 3-460

Fbc: Q

. d • 0.3' J -;::. O. ~S- ~
/

a - O.16i' (2") U. = 0. /b"1

Q...B LO EXAMPLE USING FIGURE 3-.6.~b
Q.5

0.1 ~--,-,<-<""';'_---:'-----:-_"":"""":'~L-.:.-.:-...l..L~

0.0:5 0.08 0.1

DQ~ ~+::l~==~~==~~~ZJ~L.l
I I t

. ~: H=I+=1+=1HI1~-7=~q~~.LWJ.JJ

r;; CL3 I--+I--+-'~l1~1~~'-+---+-+~~
~ I' II

0.2 I I

b

I I I I I I I I I I 1 I I I V
I I I I I I I I I I I t I I l,I'Ij
I I I I I I 1 I I I I I I /'[/./

I I I I I I I I I I I I 1/'/W
I I I I I I I I I I I 1/r// lli
I I I I I II I I I 1// V / I
I I I I I II I I I/':/:/ V III

I I IIII I Ih;/)Villi
I I I v ./.

~ v I I III
rTil i it ·~0

,(~~

lIrllllf(1~~v;p.3
I I I I t I ....... / , I . I I I I

I I I Itt YI /0.2. 1/ I t . I I t I I I
I I I 1.J'" I)" /'i 1/ I ; I I I I I I
I I I / 1/1' I 0.1 : y I I I I I I I
I 1.,,-"'Y1IV ~ II I I I I I I I
1/ ./VI01 {I I I I I I I I

./V vrlll /1 I I I I I I II
V VVIIIIV I I I I. I II ,IIII mfl I I J I IJ III- -I ' In-tl- '-Tlllf-

0.02

a

o.~

0.05

QC4

0.03

0.01
c..D3 0.05 0.08 0.1

CL3

Q.2

0./1

cI{
~( Entellus~

CLlEl;T c· (). 5

JOB S.-.ME 104 f t-. 5"1,
1.0

0.8

0.6
Q.5

0..4

I
I
I
I
1
I
1
I
I
I
1

1.5 Ql
'.I 0.08

1
1
1
I
1
1
I~

to)



SHEET OF

BY WilL DATE r/~/9 7
. I

CHECK :::.-':.J DATE -< /c~/-!'7-

+D.70

L B/lqtA == ~70 IS::: ().OIJ.4- ~
/ V 10 'f = (I./~=\ t O.f> d a .,7e C-i'/' ,\/. _.

:::. ~.~~ )0. ~J;;J4 O.S- O. ;;1.1 0 .•
7

= 3.00 -ff5
Tc.,..::' ~7() /(3.00~~O) - 1-.r /til/') ...:;:>S,..,,~

Pi~. 2.). -/3 : }i(a,'/lfiAl/ Infe/)s/'~ r/O = ? / ;,.,/;'/.

A rea. ~ I. t5~C-r'eJ

:L:

11:

di
~(EntellusTW

CLIEN'r C. O. S.
JOB NAME ~ f rJ.. Sf. r t?1f/eJ j) e/1 en tJ JOB NO. 4/0."3~

;jp£J1 : ()tik 51. ~AJr)-JiJ ICO/YI~//lecl)
C : C -:::. O. ~ I (/~N iJ-r3AJ)~

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



CLIENT C. O. S.

JOB NAME Uf-t.... S-I Ia1a~avhrzL:.atS
/

cI\
~( EntellusTW

24 hrs

1000 min.

12

500

6

SHEET OF

BY uJAL DATE ?/Y/97•
CHECK c.; DATE

c"-I y~,)

JOB NO. 4/0. 3;71.

1hr

30 60 100 200 300

DURATION (Tc) MINUTES

15 2010

FIGURE 2.2-13
Rainfall Intensity (I) Values for Use in Rational Method
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FIGURE 2.2-13
Rainfall Intensity (1) Values for Use in Rational Method

Source: Hydrologic Design Manual for Maricopa County
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I

ser Name: Hernan A Aristizabal, AGK Engi

roject: c:\entellus\41032\acad\survey.STM

I
STORM SEWER HEC 12 SINGLE INLET REPORT

1'==========

FLOW RESULTS (cfs)II Total Flow to inlet

I
Intercepted by current inlet

Bypassed by current inlet

PONDING WIDTH (ft) 36.85

30.00 DEPTH AT CURB (ft) 0.74

EFFICIENCY (%)

CUrb

27.18 Grate 82.48 Total 90.60

2.82 Slot 46.32

INPUT PARAMETERS:

I
Inlet Type = COMBINATION2

Gutter Width (ft)

Inlet n-value

Downstream Inlet Number

I Grate Type

Grate Length (ft)

Splash-Over Vel. (ft/s)

IICOmb02 Length (ftl

I
I
II

I
I
II
I
II
I
I
I

ON GRADE

2.000

0.016

o
P-I-7/8

7.00

17.69

20.00

Longitudinal Slope (ft/ft)

Pavement Cross Slope (ft/ft)

Gutter Cross Slope (ft/ft)

Gutter depression (in)

L-ocd/J)"2 S -;;f

~ All ~t
0/ S+-d;~

0.002

0.020

0.020

0.00
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I

ser Name: Hernan A Aristizabal, AGK Engi

roject: c:\entellus\41032\acad\survey.STM

Date: 10-29-97

Time: 12:43:55

Page: 1

I

STORM SEWER HEC 12 SINGLE INLET REPORT

f===================

FLOW RESULTS (cfs)

I Total Flow to inlet

I
Intercepted by current inlet

Bypassed by current inlet

PONDING WIDTH (ft) 36.85

30.00 DEPTH AT CURB (ft) 0.74

EFFICIENCY (%)

Curb

27.18 Grate 82.48 Total 90.60

2.82 Slot 46.32

INPUT PARAMETERS:

I

Inlet Type = COMBINATION2

Gutter Width (ft)

Inlet n-value

Downstream Inlet Number

.Grate Type

rrate Length (ft)

Splash-Over Vel. (ft/s)

ICOmb02 Length (ft)

ON GRADE

2.000

0.016

o
P-I-7/8

7.00

17.69

20.00

Longitudinal Slope (ft/ft)

Pavement Cross Slope (ft/ft)

Gutter Cross Slope (ft/ft)

Gutter depression (in)

0.002

0.020

0.020

0.00

I
I
I
I
I
I
I
I
I
I
I

-10



I
I ser Name: Hernan A Aristizabal. AGK Engi

roject: c:\entellus\41032\acad\survey.STM

STORM SEWER HEC 12 SINGLE INLET REPORT

I FLOW RESULTS (cfs) PONDING WIDTH (ft) 36.85

Total Flow to inlet 30.00 DEPTH AT CURB (ft) 0.74

EFFICIENCY ('o)

Curb

I
Intercepted by current inlet 28.96 Grate 87.16 Total 96.54

Bypassed by current inlet 1. 04 Slot 73.01

Date: 10-29-97

Time: 12:44:22

Page: 1

o Gutter depression (in)

P-1-7/B

7.00

17.69

30.00

INPUT PARk~TERS:

I Inlet Type = COMBINATION2

Gutter Width (ft)

Inlet n-value

Downstream Inlet Number

I Grate Type

Grate Length (ft)

Splash-Over Vel. (ft/s)I Combo2 Length (ft)

I
I
I
I
I
I
I
I
I
I
I

ON GRADE

2.000

0.016

Longitudinal Slope (ft/ft)

Pavement Cross Slope (ft/ft)

Gutter Cross Slope (ft/ft)

0.002

0.020

0.020

0.00



I
I

ser Name: Hernan A Aristizabal, AGK Engi

roject: c:\entellus\41032\acad\survey.STM

STORM SEWER HEC 12 SINGLE INLET REPORT

FLOW RESULTS (cfs) PONDING WIDTH (ft) 38.68I Total Flow to inlet 33.00 DEPTH AT CURB (ft) 0.77

EFFICIENCY (l)

Curb

I
Intercepted by current inlet 31.78 Grate 86.82 Total 96.31

Bypassed by current inlet 1. 22 Slot 72.01

Date: 10-29-97

Time: 12:45:14

Page: 1

INPUT PARAMETERS:

II
Inlet Type = COMBINATION2

Gutter Width (ft)

Inlet n-value

Downstream Inlet Number

IIGrate Type

Grate Length (ft)

Splash-Over Vel. (ft/s)

IICOmb02 Length (ft)

ON GRADE

2.000

0.016

o
P-1-7/8

7.00

17.69

30.00

Longitudinal Slope (ft/ft)

PaVement Cross Slope (ft/ft)

Gutter Cross Slope (ft/ft)

Gutter depression (in)

0.001

0.020

0.020

0.00

I
II

I
I
I
I
I
I
I
I
I



I
I

ser Name: Hernan A Aristizabal, AGK Engi

roject: c:\entellus\41032\acad\survey.STM

Date: 10-06-97

Time: 14:09:21

Page: 1

I STORM SEWER HEC 12 SINGLE INLET REPORT

1==============

FLOW RESULTS (cis)I Total Flow to inlet

I
Intercepted by current inlet

Bypassed by current inlet

PONDING WIDTH (ft) 31. 81

23.40 DEPTH AT CURB (ft) 0.64

EFFICIENCY (%)

CUrb

21.17 Grate 82.01 Total = 90.47

2.23 Slot 47.04

ON GRADE

2.000

0.016

o
P-I-7/8

7.00

17.69

20.00

INPUT PARAMETERS:

I
Inlet Type = COMBINATION2

Gutter Width (ft)

Inlet n-value

Downstream Inlet Number

I Grate Type

Grate Length (ft)

Splash-Over Vel. (ft/s)I Combo2 Length (ft)

I
I
I
I
I
I

I
I
I
I

Longitudinal Slope (ft/ft)

Pavement Cross Slope (ft/ft)

Gutter Cross Slope (ft/ft)

Gutter depression (in)

0.002

0.020

0.020

0.00



I
I ser Name: Hernan A Aristizabal. AGK Engi

roject: c:\entellus\41032\acad\cont-adj.STM

Date: 09-18-97

Time: 14: 35: 05

Page: 1

I STORM SEWER HEC 12 SINGLE INLET REPORT

1=============

I
FLOW RESULTS

Total Flow

I

(cfs)

to inlet

Intercepted by current inlet

Bypassed by current inlet

PONDING WIDTH (ft) 31. 61

23.00 DEPTH AT CURB (ft) 0.63

EFFICIENCY ('1;)

CUrb

19.16 Grate 74.65 Total 83.32

3.84 Slot 34.20

0.002

0.020

0.020

0.00

Longitudinal Slope (ft/ft)

Pavement Cross Slope (ft/ft)

Gutter Cross Slope (ft/ft)

Gutter depression (in)

ON GRADE

2.000

0.016

o
P-1-7/8

6.00

15.04

15.00

I

INPUT PARAMETERS:

I Inlet Type = COMBINATION2

Gutter Width (ft)

Inlet n-value

Downstream Inlet Number

Grate Type

Grate Length (ft)

Splash-Over Vel. (ft/s)

I
Combo2 Length (ft)

-------

I
I
I
I
I
I
I
I
I
I
I




