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Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

TriangularChannel105S'OO Cl---"-;? f{\~\~~). Lt.>\.e.-" ~u-$-~.'0

Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 0.029500 tuft

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

Discharge 7.50 cfs

Results

Depth 0.49 ft r L ~ 1$71."31'

Flow Area 1.9 ft2 Lo v I; <95C. "" IS73,1/

Wetted Perim, 7.85 ft
01'11/'( Lib Jo.L

Top Width 7.79 ft

Critical Depth 0.56 ft

Critical Slope 0.014055 ftlft

Velocity 3.96 ftls

Velocity Head 0.24 ft

Specific Ener~ 0.73 ft

Froude Numb, 1.41

Flow Type >upercritical

q:I...111-water reslflowmasterlditches.fm2
04/01/05 05:04:38 PM © Haestad Methods, Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005)

+1-203-755-1666 Page 1 of 1



Worksheet

Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1078 to Q ~ <:.. e \03.

Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 0.008600 flIft

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

Discharge 4.30 cfs

Results

Depth 0.50 ft

Flow Area 2.0 ft2

Welled Periml 8.03 ft

Top Width 7.96 fl

Critical Depth 0.45 ft

Critical Slope 0.015115 flIfl

Velocity 2.17 flIs

Velocity Head 0.07 fl

Specific Ener~ 0.57 ft

Froude Numb, 0.77

Flow Type 3ubcritical

q:I...I11-water reslflowmasterlditches. fm2
04/05/05 12:17:29 PM © Haestad Methods. Inc.

r L ~ \ bOt., \ 2

Lo ..... r=cD~e-;:. Ib07..6S

0,50 < 0,5"3> .; 0, \<.,

Stanley Consultants, Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005]

+1-203-755-1666 Page 1 of 1



Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1081-t 00 C L- --;. c ~ \ Q {'

Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 0.014800 fUft

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

Discharge 4.30 cfs

Results

Depth 0.45 ft

Flow Area 1.6 W

Welted Perimc 7.25 ft

Top Width 7.19 ft

Critical Depth 0.45 ft

Critical Slope 0.015167 ftfft

Velocity 2.66 ftfs

Velocity Head 0.11 ft

Specific Ener~ 0.56 ft

Froude Numb· 0.99

Flow Type 3ubcritical

~L; 159~,1. L.

LO'--It J'jC -::. I '5 Cj ~,'j '5

0.45' 0( o,--rb/ ./ 0.1<.

q:\... \11-water res\fiowmaster\ditches.fm2
04/01/05 05:14:36 PM ©Haestad Methods. Inc.

Stanley Consultants. Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005]

+1-203-755-1666 Page 1 of 1



Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1085 -l 0 0 C. L. --7 C f3! 06
Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 6.023100 ft/ft

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

Discharge 4.20 cfs

Results

Depth 0.41 ft

Flow Area 1.3 ft2

Wetted Periml 6.61 ft

Top Width 6.56 ft

Critical Depth 0.44 ft

Critical Slope 0.0 1521 9 ftlft

Velocity 3.12 ftls

Velocity Head 0.15 ft

Specific Ener~ 0.56 ft

Froude Numb. 1.22

Flow Type >upercritical

Pi": 1510.'2- '3

L"-.JfJ~,,- -: 15'\\·\)'-\

O. LI 1'.( 0,'0" / O,~.

q:\...\11-water res\f1owmaster\ditches. fm2
04/01/05 05:14:46 PM © Haestad Methods, Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005]

+1-203-755-1666 Page 1 of 1



Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1089 i 00 C-L ....-;l c.. G 10\3

Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 0.026800 ftlft

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

Discharge 5.10 cfs

Results

Depth

Flow Area

Wetted Perim.

Top Width

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Ener~

Froude Numb,

Flow Type

0.43 ft

1.5 fF

6.91 ft

6.86 ft

0.48 ft

0.014801 fUft

3.47 ftIs

0.19 ft

0.62 ft

1.32

>upercritical

fl.~ 157q. 3b

Lov-J ~J)(J c ; 1:S~ D. 36

0, LI) .c..... \. 0 J 0 li..

q:\...\11-water res\f1owmaster\ditches.fm2
04/01/05 05:14:55 PM © Haestad Methods. Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury. CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005]

+1-203-755-1666 Page 1 of 1



Project Summary Report

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1089 ~ 0'V R-t- ~ L ~ \0'1
Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 0.011200 ft/ft

Left Side Slope 20.00 H: V

Right Side Slope 5.80 H: V

Discharge 13.80 cfs

Results

Depth 0.61 ft <V----..

Flow Area 4.8 ft2

Wetted Perim. 15.87 ft

Top Width 15.80 ft

Critical Depth 0.59 ft
Critical Slope 0.013754 tuft

Velocity 2.85 ft/s

Velocity Head 0.13 ft

Specific Ener~ 0.74 ft

Froude Numb, 0.91

Flow Type 3ubcritical

o·,1 t ~ FL -:: \ -S 71, b \

t.ll.~c.. o~ ¥u-ve.""O-"' :: \'Sl'O,14

tOf 0(' C ..... I.:J; :.. 1'?/e.'1 Ll
l'1\,t.G) .

e , &I <. \,~-';' /' 0 b,

q:I...I11-water reslf1owmaslerldilches.fm2
03/31105 04:58:19 PM © Haestad Methods, Inc.

Stanley Consultants. Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMasler v7.0 [7.0005]

+1-203-755-1666 Page 1 of 11



Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1og8 -l Q() C-!-- -7 C- 13 \\:;
Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 0,002900 ftlfl

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

Discharge 9.20 cfs

Results

Depth 0.81 ft

Flow Area 5.3 fl2

Wetted Periml 13.09 fl

Top Width 12.99 fl

Critical Depth 0.61 fl

Critical Slope 0.013697 ftlft

Velocity 1.75 ftls

Velocity Head 0.05 ft

Specific Ener~ 0.86 fl

Froude Numb, 0.48

Flow Type Subcritical

FL '. /-5 bf. il
Lo'-v E: fj 'j,e ~ 1'510, ~o

0.0/ ~ 'S.!ei :/' v k

/ v Bc~s.'?C~j e> V]

Co.-\ c.,j \'-'-'\:~_".ro,

(5 (L7
)

C'b I:; -3;; e.G 157, Lf3, \&0 } (8 \bc.\)

L & I&,7 cC) l/~ c.~ \'6t\ ) L.. f~ lSi:, , L.b \Cl,i) ) e.l2:, \"16)) ) j

L f~ 7..02- r \:" 1-t 0 ) c.~ 2.1'6 C- IS Z. :'7.. C-l) 2'HI CI3Z S3 j} '- --' \ )) )

L \~ ~ZS 7 ) L ..--; Zb' (. r~ 2'6~ (lS L'\~ c \-~ ""70(, / '/:. -, \2b . -1/ ) ) ..., ) '- I..;.,;;, .)

L Q:, ~(b) L \'.;, 'Y~> Lj ) ( G 3,L/O Qy'] J; e.G '3 q \,

Project Engineer: system administrator
q:\. __ \11-water res\flowmaster\ditches.fm2 Stanley Consultants, Inc FlowMaster v7.0 [7.0005)
04/05/05 12:26:55 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666 Page 1 of 1



Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

..-1 ..- 1"_ 1.\" (.ip."L,< J)TriangularChannel110'p OO \,-.; --......... '- c~

Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0,025

Channel Slope 0.006400 Nft

Left Side Slope 3.00 H: V

Right Side Slope 3.00 H: V

Discharge 7.30 cfs

Results

Depth 0.94 ft Ft.,'= I ~72,v~
Flow Area 2.6 fF

I:.? : I ';"[0 ,.I.I «G
Wetted Periml 5.93 ft

Top Width 5.62 ft IVf 6<: r,.3(;1 tl!t· .~~.. Ff =. \ $72.,%
Critical Depth 0.82 ft

Critical Slope 0.013148 Nft (). ~ L\ Z-Q. <::\-;:; v" 0 ~
Velocity 2.77 Ns

Velocity Head 0.12 ft

Specific Ener~ 1.06 ft

Froude Numb, 0.71

Flow Type 3ubcritical

Q i2,3
,

Lt~

q:\...\11-water res\f1owmaster\ditches.fm2
04/01/05 11:38:01 AM © Haestad Methods, Inc.

... 1.. /
I, -C.." $

Stanley Consultants. Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005]

+1-203-755-1666 Page 1 of 1



Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1105"-to 0 R-\ ~ ~ () \ L-\ L ~ €, J,,, D
Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 0..003800 ft/It

Left Side Slope 3.00 H: V

Right Side Slope 3.00 H: V

Discharge 5.00 cfs

Results

Depth

Flow Area

Welted Perim.

Top Width

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Ener~

Froude Numb,

Flow Type

0.90 ft

2.4 fF

5.67 ft

5.38 ft

0.70 ft

0.013841 ft/ft

2.07 ft/s

0.07 ft

0.96 ft

0.55

3ubcritical

H~ IS 12 ,).;2

f?:: 1570,&:'

IO~ o? f36-H':a,,,- 10£"73,13

O}10 <. I- 0\ V 0)<"",

Q ~ Q ... t '" -:: \ , 2- I <f ( .1 0) 5.8b "::: 5". b c.. (2s

q:\... \11-water res\f1owmaster\ditches.fm2
04/01/05 11 :39:17 AM © Haestad Methods. Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005]

+1-203-755-1666 Page 1 of 1



Project Summary Report

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

TriangularChannel1118-tOO ~-\ -? C-'\:> \$$'"

Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 0.002600 ftlft

Left Side Slope 20.00 H: V

Right Side Slope 5.20 H: V

Discharge 16.50 cfs

Results

Depth 0.87 ft ~

Flow Area 9.5 ft2

Welled Perim. 22.01 ft

Top Width 21.90 ft

Critical Depth 0.64 ft

Critical Slope 0.013409 ftlft

Velocity 1.73 ftls

Velocity Head 0.05 ft

Specific Ener~ 0.92 ft

Froude Numb, 0.46

Flow Type Subcrilical

fL.=- \$,0,1'2:.
E ? ~ I $7 I. CO '2

o. '1:>7 t.. \.0'1 ,/ 0 h

q:\...\ 11-water res\flowmaster\ditchesJm2
03/31/05 04:58:19 PM © Haestad Methods. Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury. CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005]

+1-203-755-1666 Page 3 of 11



Project Summary Report

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1129 ~oo lZ.-t

Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 0,001500 fUft

Left Side Slope 20.00 H: V

Right Side Slope 30.00 H: V

Discharge 26.30 cfs

Results

Depth 0.89 ft 4--

Flow Area 19.7 ft2

Wetted Perimo 44.38 ft

Top Width 44.34 ft

Critical Depth 0.59 ft

Critical Slope 0.013732 ftlft

Velocity 1.34 fUs

Velocity Head 0.03 ft

Specific Ener~ 0.91 ft

Froude Numb, 0.35

Flow Type 3ubcritical

F L ~ \? 71, 1.. ;,

I:P :: \572,12

D.ro'\ ::: 0.109 ./' 0 ~

q:\...\11-water res\flowmaster\ditches.fm2
03/31/05 04:58:19 PM © Haestad Methods, Inc.

Stanley Consultants. Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005)

+1-203-755-1666 Page 4 of 11



Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

TriangularChanneI1138-io'::' R+ --) c..B 1'70
Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 0.024000 ftlft

Left Side Slope 10.00 H: V

Right Side Slope 10.00 H: V

Discharge 7.10 cfs

Results

Depth 0.46 ft

Flow Area 2.1 ft2

Wetted Periml 9.15 ft

Top Width 9.11 ft

Critical Depth 0.50 ft

Critical Slope 0.014552 ft/ft

Velocity 3.42 ftls

Velocity Head 0.18 ft

Specific Ener~ 0.64 ft

Froude Numb, 1.26

Flow Type ;upercrifical

q:\... \11-water res\flowmaster\ditches.fm2
04/05/05 03:55:23 PM © Haestad Methods, Inc.

t
C:~b "Ula. (, 0cf':h ~ D· 5

\) . Ll' I <. 0, S I / O. K..

Stanley Consultants, Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005)

+1-203-755-1666 Page 1 of 1



Project Summary Report

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 114nOCl R~ -----:;. c'blBO
Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope \),010700 ftfft

Left Side Slope 3.00 H: V

Right Side Slope 30.00 H: V

Discharge 19.70 cfs

Results

Depth 0.64 ft

Flow Area 6.8 ft2

Wetted Perim. 21.37 ft

Top Width 21.25 ft

Critical Depth 0.62 ft

Critical Slope 0.013583 fUft

Velocity 2.88 ftfs

Velocity Head 0.13 ft

Specific Ener~ 0.77 ft

Froude Numb, 0.89

Flow Type 3ubcritical

fL:: \570·80

r:? ~ IS/f, ''0°0

q:\... \ 11-water res\flowmaster\ditches.fm2
03/31/05 04:58:19 PM © Haestad Methods, Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005]

+1-203-755-1666 Page 5 of 11



Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1173 i O\) R-r ---l;> (..:\3> "3 ~ S
Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffie 0.025

Channel Slope ~.001600 ftIft

Left Side Slope 20.00 H: V

Right Side Slope 19.80 H: V

Discharge 28.50 cfs

Results

Depth

Flow Area

Wetted Perim.

Top Width

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Ener~

Froude Numb,

Flow Type

0.98 ft

19.3 ft2

39.20 ft

39.15 ft

0.66 ft

0.013180 ftlft

1.48 ftIs

0.03 ft

1.02 ft

0.37

3ubcritical

FL: 15-'1'2.,4
H = IS7"3.'2.h

D.)'b < 1.07 /' 0 , 1<.

q:\...\ ii-water res\f1owmaster\ditches.fm2
04/01/05 03:16:34 PM © Haestad Methods, Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005]

+1-203-755-1666 Page 1 of 1



Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

TrianguiarChannel1181tOO ? .... ---) '13 '2~!Jr

Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 6.001500 ftlft

Left Side Slope 20.00 H: V

Right Side Slope 6.50 H: V

Discharge 15.00 cfs

Results

Depth 0.91 ft

Flow Area 11.0 ft2

Wetted Perim. 24.27 ft

Top Width 24.17 ft

Critical Depth 0.60 ft

Critical Slope 0.013652 ft/ft

Velocity 1.36 ftIs

Velocity Head 0.03 ft

Specific Ener~ 0.94 ft

Froude Numb, 0.36

Flow Type 3ubcritical

FL ~ 1570,01

Ep~ IS7/,) ~

V."il<' LO~ / o.~

q:\...\11-water res\flowmaster\ditches.fm2
04/01/05 02:09:11 PM © Haestad Methods, Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005)

+1-203-755-1666 Page 1 of 1



Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1183 "00 (tot ----f' C.~ Z. ~t.\
Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope ().001500 fUn

Left Side Slope 20.00 H: V

Right Side Slope 6.50 H: V

Discharge 10.80 cfs

Results

Depth 0.81 ft

Flow Area 8.6 ft2

Wetted Perimc 21.45 ft

Top Width 21.37 ft

Critical Depth 0.53 ft

Critical Slope 0.014265 fUft

Velocity 1.25 fUs

Velocity Head 0.02 ft

Specific Ener~ 0.83 ft

Froude Numb, 0.35

Flow Type Subcritical

f /..:- I$" 70.\0

ff:- '511.1?:,

I ~ \" \.0 <0 J 0,\<.

~ tC-t>-- (t."" S'o...i~ -: \\11 J3~~ ~ '2-. 62 'J

Q .,.t"2'-'(,I"~.tb .,. \O.~c..~.>
70\,,-t~ ":: c.. I)'" ,

q:\...\11-water res\f1owmaster\ditches.fm2
04/01/05 02:21:01 PM © Haestad Methods, Inc.

Stanley Consultants. Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005)

+1-203-755-1666 Page 1 of 1



Project Summary Report

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1191 to 0 (l..:t -7 c..~ 1. '1;'
Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 0,002400 flit!

Left Side Slope 20.00 H: V

Right Side Slope 26.00 H: V

Discharge 7.30 cfs

Results

Depth 0.52 ft 4---

Flow Area 6.2 ft2

Wetted Perim. 23.85 ft

Top Width 23.83 ft

Critical Depth 0.36 t!

Critical Slope 0.016115 flit!

Velocity 1.18 flIs

Velocity Head 0.02 ft

Specific Ener~ 0.54 ft

Froude Numb, 0.41

Flow Type 3ubcritical

'YLc\S"71.9'b
EI'J ; 1$1~ .07

o. '$ "L <\.0"1 ./ O.\"\.

q:I ...111-water reslflowmasterlditches.fm2
03/31/05 04:58:19 PM © Haestad Methods, Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005]

+1-203-755-1666 Page 7 of 11



Project Summary Report

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

TriangularChanneI1205-roo;:z.... ~LJ1 2.S'1

Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 0,001500 tuft

Left Side Slope 20.00 H: V

Right Side Slope 23.00 H: V

Discharge 28.40 cfs

Results

Depth

Flow Area

Welted Perim.

Top Width

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Ener(

Froude Numb,

Flow Type

0.97 ft

20.1 ft2

41.57 ft

41.53 ft

0.64 ft

0.013305 tuft

1.42 tus

0.03 ft

1.00 ft

0.36

3ubcritical

FL -:: \'>10.11c..

U:> ~ I $"1 I,\''O

O. en <'1. Oc, ./ o,k,

q:\...\11-water res\flowmaster\ditches.fm2
03/31/05 04:58:19 PM © Haestad Methods, Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005]

+1-203-755-1666 Page 8 of 11



Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 121H 00 ~-\ ~ C 13. Z '0'
Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 003400 fUft

Left Side Slope 20.00 H: V

Right Side Slope 16.20 H: V

Discharge 50.00 cfs

Results

Depth 1.09 ft ~

Flow Area 21.6 W

Wetted Perim. 39.61 ft

Top Width 39.55 ft

Critical Depth 0.86 ft

Critical Slope 0.012086 flIft

Velocity 2.31 flIs

Velocity Head 0.08 ft

Specific Eners 1.18 ft

Froude Numb, 0.55

Flow Type 3ubcritical

q:\... \11-water res\f1owmaster\ditches.fm2
04106105 04:04:20 PM © Haestad Methods. Inc.

j:'L::- lS70,73

E?:- IS7 ).cH3

Stanley Consultants, Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005)

+1-203-755-1666 Page 1 of 1



Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

TrianguiarChannel121H v O ~ L ~ 2. "h \
Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 0,002000 fVft

Left Side Slope 20.00 H: V

Right Side Slope 16.20 H: V

Discharge 38.00 cfs

Results

Depth 1.09 ft ..----

Flow Area 21.5 ft2

Wetted Perim. 39.48 ft

Top Width 39.41 ft

Critical Depth 0.77 ft

Critical Slope 0.012535 ft/ft

Velocity 1.77 ft/s

Velocity Head 0.05 ft

Specific Ener£ 1.14 ft

Froude Numb, 0.42

Flow Type 3ubcritical

''::t. = I~J(;) ,1;'

E?: 1>11. q~

\.0"\ -: L1..{ /' 0, 1<: ..

q:\... \11-water reslfJowmasterlditches.fm2
04/01/05 02:50:47 PM © Haestad Methods, Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FJowMaster v7.0 [7.0005]
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Project Summary Report

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1249 ~ 00 1\-\ -l" f.. \.> ;, 7-7
Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 001000 ftlft

Left Side Slope 20.00 H: V

Right Side Slope 40.00 H: V

Discharge 39.70 cfs

Results

Depth 1.04 ft

Flow Area 32.6 ft2
Wetted Perim. 62.60 ft

Top Width 62.56 ft

Critical Depth 0.64 ft

Critical Slope 0.013320 ftlft

Velocity 1.22 ftls

Velocity Head 0.02 ft

Specific Ener~ 1.07 ft

Froude Numb> 0.30

Flow Type 3ubcritical

fL = 1<;76.Q\

~y:-157g,10

LOIt t... \.79'/ 0·1'_

q:\ ... \11-water res\flowmaster\ditches.fm2
03/31/05 04:58:19 PM © Haestad Methods, Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005)
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Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1268" 0<;) -P C. t1. ~ Lj "2
Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 0.006100 Nft

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

Discharge 3.30 cfs

Results

Depth 0.48 ft

Flow Area 1.8 ft2

Wetted Perim. 7.75 ft

Top Width 7.69 ft

Critical Depth 0.40 ft
Critical Slope 0.015703 Nft

Velocity 1.79 Ns

Velocity Head 0.05 ft

Specific Ener~ 0.53 ft

Froude Numb, 0.64

Flow Type 3ubcritical

q:\... \11-water res\flowmaster\ditches.fm2
04/05/05 02:14:07 PM © Haestad Methods, Inc.

~L <" 1S-9iJ,tlS-

L0 ......) f J~ c. : I ~cl1.I$"

0,4'0' <. 0,10' ! D,1<.

Stanley ConSUltants, Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005]

+1-203-755-1666 Page 1 of 1



Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1270 "1 00 c..l- ---7 t:. C?- "3 'tL\­
Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 0,006000 ftlft

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

Discharge 4.00 cfs

Results

Depth

Flow Area

Welled Periml

Top Width

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Ener~

Froude Numb,

Flow Type

0.52 ft

2.1 ft2

8.36 fl

8.29 ft

0.43 fl

0.015305 ftlfl

1.86 ftls

0.05 fl

0.57 fl

0.64

3ubcritical

FU IS'll. bb

t..O"V cO~c- ";' tsq~,~b

q:\...\11-water res\f1owmaster\ditches.fm2
04/05/05 02:15:48 PM © Haestad Methods, Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005]
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Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1273 +00 c.. L ---.> C. i3 "346
Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 6.005400 ftlft

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

Discharge 3.40 cfs

Results

Depth 0.50 ft

Flow Area 2.0 ft2

Welled Periml 8.02 ft

Top Width 7.96 ft

Critical Depth 0.41 ft

Critical Slope 0.015632 ftlft

Velocity 1.72 ftls

Velocity Head 0.05 ft

Specific Ener~ 0.54 ft

Froude Numb, 0.61

Flow Type 3ubcritical

F/...::- 15,,\,,\,'-\1

LOw r:.9 ~ e ~ \bOO. \1

0,1';0'<'0.10' /' 0,1<,

q:\... \11-water res\f1owmaster\ditches.fm2
04/05/05 02:17:36 PM © Haestad Methods, Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005)
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Project Summary Report

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

TrianguiarChannel12764 0 0 R-r ~ ~O'-'\~ L,A,~ [3,,,'''';\11
Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 0.004000 ftfft

Left Side Slope 3.00 H: V

Right Side Slope 3.00 H: V

Discharge 7.40 cfs

Results

Depth 1.03 ft

Flow Area 3.2 ft2

Wetted Periml 6.51 ft

Top Width 6.17 ft

Critical Depth 0.82 ft

Critical Slope 0.013134 flIft

Velocity 2.33 flIs

Velocity Head 0.08 ft

Specific Ener~ 1.11 ft

Froude Numb, 0.57

Flow Type 3ubcritical

FL= \S7~.'Z.3

IOf o~ >jJ:'c.~ '; 1'$7iQ.? Q

\,()~ '- ::'.'-7 /" ok#

q:L. \11-water res\flowmasterlditches.fm2
03/31/05 04:58:19 PM © Haestad Methods, Inc.

Stanley Consultants. Inc
37 Brookside Road Waterbury. CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005]
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Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1279tOO (.. L -4> Co C? "l'11

Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 0.009000 fllft

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

Discharge 5.90 cfs

Results

Depth 0.56 ft

Flow Area 2.5 ft2

Wetted Perim. 8.96 ft

Top Width 8.89 ft

Critical Depth 0.51 ft

Critical Slope 0.014527 fVft

Velocity 2.39 fVs

Velocity Head 0.09 ft

Specific Ener~ 0.64 ft

Froude Numb, 0.80

Flow Type 3ubcritical

t="L: 15 Cj S. "3 "3

Lo", l:~C\c- -:: \<;q,,\, '3 '3..,
) I

D.5~ ( \.0 /O~.

q:\...\11-water res\f1owmaster\ditches.lm2
04/05/05 02:19:15 PM © Haestad Methods. Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury. CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005]
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Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 128HOO LL.. ~ cc;, 3 J{ ~

Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 0.013000 ftIft

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

Discharge 3.30 cfs

Results

Depth 0042 ft

Flow Area 104 ft2

Wetted Periml 6.73 ft

Top Width 6.67 ft

Critical Depth 0040 ft

Critical Slope 0.015681 ftIft

Velocity 2.37 ftIs

Velocity Head 0.09 ft

Specific Ener~ 0.50 ft

Froude Numb, 0.92

Flow Type 3ubcritical

FL:: IS-q~.,\~

Lo"",E~" ... -;·ls%.t)'2...

q:\...\ ii-water res\f1owmaster\ditches.fm2
04/05/05 02:21:03 PM © Haestad Methods, Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005]
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Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

TriangularChanneI1283-1- 00 L--L -~ Loll 3$0
Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 0.013000 ft/fl

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

Discharge 3.00 cfs

Results

Depth 0.40 fl

Flow Area 1.3 fl2

Wetted Periml 6.49 fl

Top Width 6.44 fl

Critical Depth 0.39 fl

Critical Slope 0.015889 ft/fl

Velocity 2.32 ft/s

Velocity Head 0.08 fl

Specific Ener~ 0.49 fl

Froude Numb, 0.91

Flow Type 3ubcritical

fL-=o IS"~_b"'\

Low fS>~c- :0 15Ci3.b,,\
'l

Q.tlC'd.. \,0' /O,k.

q:\... \11-water res\f1owmaster\ditches.fm2
04/05/05 02:33:10 PM © Haestad Methods, Inc.

Stanley Consultants,lnc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005)
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Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

TriangularChanneI1292.~Oo c-L '---/;> c.83<ob
Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 029600 ftlft

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

D~~a~e 2.10 cfu

Results

Depth 0.30 ft

Flow Area 0.7 ft2

Welled Perim, 4.87 ft

Top Width 4.83 ft

Critical Depth 0.34 ft

Critical Slope 0.016679 fIIft

Velocity 2.88 fils

Velocity Head 0.13 ft

Specific Ener~ 0.43 ft

Froude Numb, 1.31

Flow Type ,upercritical

rL = 156'1,67

Lo...1 f,t~ c ::: IS 70 . 1'0

0,00 L..... o. SI V o.k..

q:\...\11-water res\fiowmaster\ditches.fm2 .
04/05/05 02:38:49 PM © Haestad Methods, Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005)
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Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1293-10u C l.- --.,. C.13:3 S b
Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope ().029600 ft/ft

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

Discharge 1.60 cfs

Results

Depth 0.27 ft

Flow Area 0.6 ft2

Wetted Perim. 4.39 ft

Top Width 4.36 ft

Critical Depth 0.30 ft

Critical Slope 0.017294 ftlft

Velocity 2.69 ft/s

Velocity Head 0.11 ft

Specific Ener~ 0.39 ft

Froude Numb, 1.29

Flow Type ,upercritical

fL~ /56b.7/

Lo'-J Ec9~c ::. /5(,7,77

I !
0,2. 7 L.. O-SJ V 0,/<,

q:I...111-water reslflowmasterlditches.fm2
04/05/05 02:40:29 PM © Haestad Methods. Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005)

+1-203-755-1666 Page 1 of 1



Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1296 {(; 0 c.!.. ---> {, G.. 3-'bl,
Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope b,029600 ftlft

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

Discharge 2.10 cfs

Results

Depth 0.30 ft

Flow Area 0.7 ft2

Welted Perimt 4.87 ft

Top Width 4.83 ft

Critical Depth 0.34 ft

Critical Slope 0.016679 fIIft

Velocity 2.88 fils

Velocity Head 0.13 ft

Specific Ener~ 0.43 ft

Froude Numb, 1.31

Flow Type >upercritical

o!~o<.. 0, ":51
~ l,-

/o, ''''',

q:\__ .\11-water res\flowmaster\ditches.fm2
04/06/05 11:41 :56 AM © Haestad Methods, Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005]

+1-203-755-1666 Page 1 of 1



Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1296 t Q.:) L- L - L ~ '3. "06
Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 0.029600 flIft

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

Discharge 2.00 cfs

Results

Depth 0.30 ft

Flow Area 0.7 ft2

Wetted Perimr 4.78 ft

Top Width 4.74 ft

Critical Depth 0.33 ft

Critical Slope 0.016787 flIft

Velocity 2.85 flIs

Velocity Head 0.13 ft

Specific Ener{ 0.42 ft

Froude Numb, 1.30

Flow Type >upercritical

q:\...\11-water res\flowmaster\ditches.fm2
04/05/05 02:41:47 PM © Haestad Methods. Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury. CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005]

+1-203-755-1666 Page 1 of 1



Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1297 -1 00 ~~ -. c.. i3 '360
Triangular Channel

Manning's Formula

Channel Depth

)

Mannings Coeffic 0.025

Channel Slope 0.024900 ftlft

Left Side Slope 10.00 H: V

Right Side Slope 10.00 H: V

Discharge 0.90 cfs

Results

Depth 0.21 ft

Flow Area 0.4 ft2

Wetted Perim. 4.19 ft

Top Width 4.17 ft

Critical Depth 0.22 ft

Critical Slope 0.019121 ftlft

Velocity 2.07 ftls

Velocity Head 0.07 ft

Specific Ener~ 0.28 ft

Froude Numb, 1.13

Flow Type )upercritical

f~ i'{'-~ tJcfH~, 0,5 I

0, ~ I ' t... O,.:r' "/0 i /<;!

q:\... \11-water res\flowmaster\ditches.fm2
04/05/05 03:43:07 PM © Haestad Methods, Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005]
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Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1299 -to 0 c.. '- ~ ~ B 367
Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope D, 029600 ftIft

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

Discharge 3.30 cfs

Results

Depth 0.36 ft

Flow Area 1.0 ft'

Wetted Perim. 5.76 ft

Top Width 5.72 ft

Critical Depth OAO ft

Critical Slope 0.015668 ftIft

Velocity 3.23 ftIs

Velocity Head 0.16 ft

Specific Ener~ 0.52 ft

Froude Numb, 1.35

Flow Type >upercritical

FL:: r :>{I'6.'1:S

Lo'-Vf:,Q~e ~ t'S49,4';;

Q,'2:l(;" '-. o. SO' ../ 0, K.

q:\...\ 11-water res\flowmaster\ditches. fm2
04/05/05 02:43:07 PM © Haestad Methods, Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005)
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Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1300too L 1-

Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 0,014000 ftlft

Left Side Slope 3.00 H: V

Right Side Slope 10.00 H: V

Discharge 1.70 cfs

Results

Depth

Flow Area

Wetted Periml

Top Width

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Ener~

Froude Numb·

Flow Type

0.35 ft

0.8 ft>

4.59 ft

4.52 ft

0.34 ft

0.016848 ftlft

2.17 ftls

0.07 ft

0.42 ft

0.92

3ubcritical

/

D·'\ L ~ tl c- f t ~ ': o. '5

o I ~ 5 L:. o. 5 '''/0 J~_

q:\...\11-water res\flowmaster\ditches.fm2
04/05/05 03:50:08 PM © Haestad Methods, Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005)
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Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1302. -TVO C-L ---". c:. i:":'7 I

Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 0.030500 fIIft

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

Discharge 2.90 cfs

Results

Depth 0.34 ft

Flow Area 0.9 ft2

Welled Periml 5.46 ft

Top Width 5.42 ft

Critical Depth 0.38 ft

Critical Slope 0.015933 fIIft

Velocity 3.16 fils

Velocity Head 0.16 ft

Specific Ener~ 0.49 ft

Froude Numb, 1.36

Flow Type >upercritical

FL:: j S3F"c1.r;,'

Lo-v EDc e. --;. 1'SLlu IL) S
J.

0.::/1/ L.... 0.50' /0.1<,

q:\...\11-water res\flowmaster\ditches.fm2
04/05/05 02:44:48 PM © Haestad Methods, Inc.

Stanley Consultants, Inc
37 Brookside Road Waterbury. CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 [7.0005]
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Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel 1307-100 '-!- --- L G 3 7 ~

Triangular Channel

Manning's Formula

Channel Depth

Mannings Coeffic 0.025

Channel Slope 018000 tuft

Left Side Slope 8.00 H: V

Right Side Slope 8.00 H: V

Discharge 4.90 cfs

Results

Depth

Flow Area

Wetted Perim.

Top Width

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Ener~

Froude Numb,

Flow Type

0.46 ft

1.7 ft'

7.34 ft

7.28 ft

0.47 ft

0.014898 tuft

2.96 tus

0.14 ft

0.59 ft

1.09

>upercriticai

FL.~ 1>2'1.03

l oW' f [) <, C " J'5 2'1,53
-:.

q:I ...1ii-water reslflowmasterlditches. fm2
04/05/05 02:46:35 PM © Haestad Methods. Inc.

Stanley Consultants. Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator
FlowMaster v7.0 (7.0005]
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Final Drainage Report - Red Mountain Freeway (SR 202L) Power Road to University Drive

APPENDIX F

STORM DRAIN DESIGN

• North End Storm Drain
• Middle Storm Drain

• Pump Station Storm Drain
• South End Storm Drain

• South Trunk Storm Drain
• McDowell Road Storm Drain
• McKellips Road Storm Drain

• Brown 'Road Storm Drain
• Pump Station Outlet Culvert Hydraulics

• ADOT/FCDMC Storm Water Quality Correspondence

AppendixF: .Storm Drain Design



APPENDIX F

STORM DRAIN DESIGN

North End Storm Drain



Scenaril .Jrth End - \ 0 ye C}., <:'

Pipe Report

Label System System System Total Full Length Section Mannings Upstream Downstream Slope Upstream Downstream Hydraulic Hydraulic Average
CA Intensity Flow Time System Capacity (tt) Size n Invert Invert (ftltt) Ground Ground Grade Grade Velocity

(acres) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (IUs)
(cfs) (tt) (tt) (tt) (ttl (ttl (tt)

P100A 4.192 4.22 3.30 17.83 73.10 158.00 24 inch 0.013 1,580.99 1,564.49 0.104430 1,588.84 1,570.50 1,582.51 1,566.65 19.21

P100B 4.192 4.22 3.44 17.83 10.11 20.01 24 inch 0.013 1,564.49 1,564.45 0.001999 1,570.50 1,567.50 1,566.62 1,566.50 5.68

P101 2.014 4.22 3.00 8.57 16.02 93.75 24 inch 0.013 1,581.46 1,580.99 0.005013 1,587.13 1,588.84 1,582.65 1,582.59 5.18

P102 0.150 4.22 3.00 0.64 30.68 362.08 24 inch 0.013 1,601.88 1,595.22 0.018394 1,607.38 1,601.06 1,602.15 1,596.19 3.91

P103A 1.721 4.22 4.54 7.32 78.93 213.00 24 inch 0.013 1,595.22 1,569.29 0.121737 1,601.06 1,575.47 1,596.18 1,570.47 15.72

P103B 1.721 4.22 4.77 7.32 9.92 52.00 24 inch 0.013 1,569.29 1,569.19 0.001923 1,575.47 1,574.04 1,570.45 1,570.15 3.45

P104 0.918 4.22 3.00 3.90 16.05 77.50 24 inch 0.013 1,595.61 1,595.22 0.005032 1,601.11 1,601.06 1,596.30 1,596.22 4.21

P105A 0.710 4.22 3.00 3.02 78.67 188.00 24 inch 0.013 1,592.01 1,569.27 0.120957 1,596.01 1,576.03 1,592.62 1,569.99 12.06

P105B 0.710 4.22 3.26 3.02 10.26 34.00 24 inch 0.013 1,569.27 1,569.20 0.002059 1,576.03 1,573.75 1,569.98 1,569.81 2.84

P106A 2.016 4.22 3.27 8.58 63.98 162.00 24 inch 0.013 1,582.28 1,569.32 0.080000 1,588.38 1,576.11 1,583.32 1,570.57 14.18

P106B 2.016 4.22 3.46 8.58 10.27 33.99 24 inch 0.013 1,569.32 1,569.25 0.002059 1,576.11 1,573.12 1,570.55 1,570.29 3.66

P107 1.331 4.22 3.00 5.66 16.05 75.50 24 inch 0.013 1,582.66 1,582.28 0.005033 1,588.21 1,588.38 1,583.50 1,583.36 4.67

Title: Red Mtn Fwy
q:\... \onsite drainage\northend\northend.stm
04/07/05 12:14:28 PM

Stanley ConSUltants Inc
© Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Scott Rasmussen
StormCAD v5.0 [5.0010J

Page 1 of 1



Scenaric.

Node Report

Label Area Inlet Inlet System Inlet Tc System Tc System System Rim Sump Hydraulic Hydraulic Headloss
(acres) C CA CA (min) (min) Intensity Rational Elevation Elevation Grade Grade Method

(acres) (acres) (in/hr) Flow (It) (It) Line In Line Out
(cfs) (It) (It)

CB100 1060+674' Lt 2.293 0.95 2.178 4.192 3.00 3.30 4.22 17.83 1,588.84 1,580.99 1,582.59 1,582.51 HEC-22 Energy
CB1011061+06 79.5' Rt 2.120 0.95 2.014 2.014 3.00 3.00 4.22 8.57 1,586.88 1,581.46 1,582.65 1,582.65 HEC-22 Energy
CB102 1074+584' Lt 0.158 0.95 0.150 0.150 3.00 3.00 4.22 0.64 1,607.38 1,601.88 1,602.15 1,602.15 HEC-22 Energy
CB 103 1078+20 6' Rt 0.688 0.95 0.654 1.721 3.00 4.54 4.22 7.32 1,601.06 1,595.22 1,596.19 1,596.18 HEC-22 Energy
CB 104 1078+20 79.5' Rt 0.966 0.95 0.918 0.918 3.00 3.00 4.22 3.90 1,600.86 1,595.61 1,596.30 1,596.30 HEC-22 Energy
CB105 1081 +906' Rt 0.747 0.95 0.710 0.710 3.00 3.00 4.22 3.02 1,596.01 1,592.01 1,592.62 1,592.62 HEC-22 Energy
CB106 1085+50 6' Rt 0.721 0.95 0.685 2.016 3.00 3.27 4.22 8.58 1,588.38 1,582.28 1,583.36 1,583.32 HEC-22 Energy
CB107 1085+5079.5' Rt 1.401 0.95 1.331 1.331 3.00 3.00 4.22 5.66 1,588.07 1,582.66 1,583.50 1,583.50 HEC·22 Energy
Jct100 1060+00.69 166.44' Lt 4.192 3.50 4.22 17.83 1,567.50 1,564.45 1,566.50 1,566.50
Jct100AB 4.192 3.44 4.22 17.83 1,570.50 1,564.49 1,566.65 1,566.62 HEC-22 Energy
Jct103 1078+20 259' Lt 1.721 5.02 4.22 7.32 1,574.04 1,569.19 1,569.19 1,569.19

Jct103AB 1.721 4.77 4.22 7.32 1,575.47 1,569.29 1,570.47 1,570.45 HEC-22 Energy
Jct105 1081 +90216' Lt 0.710 3.46 4.22 3.02 1,573.75 1,569.20 1,569.20 1,569.20
Jct105AB 0.710 3.26 4.22 3.02 1,576.03 1,569.27 1,569.99 1,569.98 HEC-22 Energy
Jct106 1085+50 190' Lt 2.016 3.61 4.22 8.58 1,573.12 1,569.25 1,569.25 1,569.25

Jct106AB 2.016 3.46 4.22 8.58 1,576.11 1,569.32 1,570.57 1,570.55 HEC-22 Energy
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APPENDIX F

STORM DRAIN DESIGN

Middle Storm Drain



Scena~

Pipe Report

Label System System System Total Full Length Section Mannings Upstream Downstream Slope Upstream Downstream Hydraulic Hydraulic Average
CA Intensity Flow Time System Capacity (tt) Size n Invert Invert (ftltt) Ground Ground Grade Grade Velocity

(acres) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (ftls)
(cfs) (tt) (tt) (tt) (tt) (tt) (ft)

P187 0.325 5.86 3.00 1.92 15.97 94.35 24 inch 0.013 1,586.37 1,585.90 0.0050 1,591.04 1,589.00 1.586.85 1,586.37 3.43
P188A 0.454 5.86 3.00 2.68 96.06 59.73 24 inch 0.013 1,581.00 1,570.23 0.1803 1,588.14 1,574.76 1,581.57 1,570.90 13.39
P188B 0.454 5.86 3.07 2.68 10.12 25.00 24 inch 0.013 1,570.23 1,570.18 0.0020 1,574.76 1,574.39 1,570.89 1,570.75 2.72
P193 0.271 5.86 3.00 1.60 59.12 180.53 24 inch 0.013 1,585.53 1,573.20 0.0683 1,589.53 1,587.03 1,585.97 1.573.43 8.16
P200 0.620 5.86 3.00 3.66 49.44 27.01 24 inch 0.013 1,576.99 1,575.70 0.0478 1,582.66 1,579.00 1,577.66 1.576.09 9.22
P204A 0.601 5.86 3.00 3.55 84.09 87.50 24 inch 0.013 1,582.41 1,570.32 0.1382 1,588.05 1.575.09 1,583.07 1,571.06 13.27
P204B 0.601 5.86 3.11 3.55 10.11 10.01 24 inch 0.013 1,570.32 1,570.30 0.0020 1,575.09 1,573.26 1,571.05 1,570.96 2.94

P286 0.373 5.86 3.00 2.21 16.21 54.52 24 inch 0.013 1,573.50 1,573.22 0.0051 1,577.86 1,576.00 1,574.02 1,573.72 3.61
P291A 0.431 5.86 3.00 2.55 85.25 54.00 24 inch 0.013 1,583.23 1,575.56 0.1420 1,588.92 1,578.81 1,583.79 1,576.19 12.13

P291B 0.431 5.86 3.07 2.55 10.12 10.00 24 inch 0.013 1,575.56 1,575.54 0.0020 1,578.81 1,578.00 1,576.18 1,576.10 2.68

P292A 0.169 5.86 3.00 1.00 83.12 100.00 24 inch 0.013 1,589.76 1,576.26 0.1350 1,595.26 1,579.62 1,590.10 1,576.66 8.98

P292B 0.169 5.86 3.19 1.00 10.12 10.00 24 inch 0.013 1,576.26 1,576.24 0.0020 1.579.62 1,579.00 1,576.66 1,576.58 2.05
P293A 0.836 5.86 3.00 4.94 68.39 66.51 24 inch 0.013 1,577.54 1,571.46 0.0914 1,583.21 1,576.93 1.578.32 1,572.34 12.65

P293B 0.836 5.86 3.09 4.94 10.12 9.99 24 inch 0.013 1,571.46 1,571.44 0.0020 1,576.93 1,575.51 1,572.33 1,572.22 3.20
P303A 0.750 5.86 3.00 4.43 56.86 154.00 24 inch 0.013 1,581.31 1,571.58 0.0632 1,585.31 1,576.90 1,582.05 1,572.41 10.76
P303B 0.750 5.86 3.24 4.43 10.12 10.00 24 inch 0.013 1,571.58 1,571.56 0.0020 1,576.90 1,575.01 1,572.40 1,572.30 3.11
P307 0.635 5.86 3.00 3.75 56.26 24.90 24 inch 0.013 1,582.94 1,581.40 0.0618 1,588.61 1,584.00 1,583.62 1,581.77 10.16
P310A 0.298 5.86 3.00 1.76 81.79 120.87 24 inch 0.013 1,587.56 1,571.76 0.1307 1,593.06 1,576.88 1,588.02 1,572.28 10.54
P310B 0.298 5.86 3.19 1.76 10.12 10.00 24 inch 0.013 1,571.76 1,571.74 0.0020 1,576.88 1,576.46 1,572.28 1,572.20 2.42
P315A 0.369 5.86 3.00 2.18 93.44 79.00 24 inch 0.013 1,585.24 1,571.76 0.1706 1,590.88 1,575.93 1,585.75 1,572.34 12.33

P315B 0.369 5.86 3.11 2.18 10.12 10.00 24 inch 0.013 1,571.76 1,571.74 0.0020 1,575.93 1,574.00 1,572.34 1,572.25 2.57

P389A 0.647 5.86 3.00 3.82 116.80 63.50 24 inch 0.013 1,586.40 1,569.47 0.2666 1,591.90 1,574.37 1,587.09 1,570.27 17.07

P389B 0.647 5.86 3.06 3.82 10.12 25.00 24 inch 0.013 1,569.47 1,569.42 0.0020 1,574.37 1,571.50 1,570.26 1,570.11 3.00
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Scenal Middle _~o 'I \"

Node Report

Label Area Inlet Inlet System Inlet Tc System Tc System System Rim Sump Hydraulic Hydraulic Headloss
(acres) C CA CA (min) (min) Intensity Rational Elevation Elevation Grade Grade Method

(acres) (acres) (in/hr) Flow (tt) (tl) Line In Line OuI
(cfs) (tl) (tt)

CB187 17+20 23.5' Rt 0.342 0.950 0.325 0.325 3.00 3.00 5.86 1.92 1,590.90 1,586.37 1,586.85 1,586.85 HEC·22 Energy
CB188 20+00 11.5' Lt 0.478 0.950 0.454 0.454 3.00 3.00 5.86 2.68 1,587.89 1,581.00 1,581.57 1,581.57 HEC-22 Energy
CB193 23+45 73' RI 0.387 0.700 0.271 0.271 3.00 3.00 5.86 1.60 1,589.53 1,585.53 1,585.97 1,585.97 HEC-22 Energy
CB200 10+00 11.5' Rt 0.653 0.950 0.620 0.620 3.00 3.00 5.86 3.66 1,582.41 1,576.99 1,577.66 1,577.66 HEC-22 Energy
CB204 5+00 23.5' LT 0.633 0.950 0.601 0.601 3.00 3.00 5.86 3.55 1,587.91 1,582.41 1,583.07 1,583.07 HEC-22 Energy
CB286 13+50 11.5' Lt 0.393 0.950 0.373 0.373 3.00 3.00 5.86 2.21 1,577.61 1,573.50 1,574.02 1,574.02 HEC-22 Energy
CB291 17+3427.2' Rt 0.454 0.950 0.431 0.431 3.00 3.00 5.86 2.55 1,588.78 1,583.23 1,583.79 1,583.79 HEC-22 Energy
CB292 19+59 16' Rt 0.178 0.950 0.169 0.169 3.00 3.00 5.86 1.00 1,595.26 1,589.76 1,590.10 1,590.10 HEC-22 Energy
CB293 18+00 11.5' Lt 0.880 0.950 0.836 0.836 3.00 3.00 5.86 4.94 1,582.96 1,577.54 1,578.32 1,578.32 HEC-22 Energy
CB303 24+20 71' Rt 0.790 0.950 0.750 0.750 3.00 3.00 5.86 4.43 1,585.31 1,581.31 1,582.05 1,582.05 HEC·22 Energy
CB307 9+18 11.5' Rt 0.668 0.950 0.635 0.635 3.00 3.00 5.86 3.75 1,588.36 1,582.94 1,583.62 1,583.62 HEC-22 Energy
CB310 1+92 16' Lt 0.314 0.950 0.298 0.298 3.00 3.00 5.86 1.76 1,593.06 1,587.56 1,588.02 1,588.02 HEC-22 Energy
CB315 4+0023.5' Lt 0.388 0.950 0.369 0.369 3.00 3.00 5.86 2.18 1,590.74 1,585.24 1,585.75 1,585.75 HEC-22 Energy
CB389 Sta 5+00 23.5' Lt 0.950 0.681 0.647 0.647 3.00 3.00 5.86 3.82 1,591.65 1,586.40 1,587.09 1,587.09 HEC-22 Energy
J293AB 0.836 3.09 5.86 4.94 1,576.93 1,571.46 1,572.34 1,572.33 HEC-22 Energy
Jcl187 17+2074.48' Rt 0.325 3.46 5.86 1.92 1,589.00 1,585.90 1,585.90 1,585.90

JcI18819+93.71100'Lt 0.454 3.23 5.86 2.68 1,574.39 1,570.18 1,570.18 1,570.18

Jct188AB 0.454 3.07 5.86 2.68 1,574.76 1,570.23 1,570.90 1,570.89 HEC-22 Energy
Jcl193 23+82.77 103.34' Lt 0.271 3.37 5.86 1.60 1,587.03 1,573.20 1,573.20 1,573.20
Jcl200 10+00 42.5' Rt 0.620 3.05 5.86 3.66 1,579.00 1,575.70 1,575.70 1,575.70
Jcl204 5+00 123' LT 0.601 3.17 5.86 3.55 1,573.26 1,570.30 1,570.30 1,570.30
Jct204AB 0.601 3.11 5.86 3.55 1,575.09 1,570.32 1,571.06 1,571.05 HEC-22 Energy
Jct286 13+44.12 38.7' Rt 0.373 3.25 5.86 2.21 1,576.00 1,573.22 1,573.22 1,573.22
Jcl291 17+31.4593.15' Rt 0.431 3.14 5.86 2.55 1,578.00 1,575.54 1,575.54 1,575.54

Jct291AB 0.431 3.07 5.86 2.55 1,578.81 1,575.56 1,576.19 1,576.18 HEC-22 Energy

Jct292 19+19.76121.26' Rt 0.169 3.27 5.86 1.00 1,579.00 1,576.24 1,576.24 1,576.24

Jct292AB 0.169 3.19 5.86 1.00 1,579.62 1,576.26 1,576.66 1,576.66 HEC-22 Energy

Jct293 18+00 92' Lt 0.836 3.14 5.86 4.94 1,575.51 1,571.44 1,571.44 1,571.44

Jct303 24+20 93' Lt 0.750 3.29 5.86 4.43 1,575.01 1,571.56 1,571.56 1,571.56

Jct303AB 0.750 3.24 5.86 4.43 1,576.90 1,571.58 1,572.41 1,572.40 HEC·22 Energy

Jcl307 9+18 40.40' Rt 0.635 3.04 5.86 3.75 1,584.00 1,581.40 1,581.40 1,581.40

Jct310 2+70 122.6' Lt 0.298 3.26 5.86 1.76 1,576.46 1,571.74 1,571.74 1,571.74

Jct310AB 0.298 3.19 5.86 1.76 1,576.88 1,571.76 1,572.28 1,572.28 HEC-22 Energy

Jct3154+00 115' Lt 0.369 3.17 5.86 2.18 1,574.00 1,571.74 1,571.74 1,571.74

Jct315AB 0.369 3.11 5.86 2.18 1,575.93 1,571.76 1,572.34 1,572.34 HEC-22 Energy
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Scenal V1iddle

Node Report

Label Area Inlet Inlet System Inlet Tc System Tc System System Rim Sump Hydraulic Hydraulic Headloss
(acres) C CA CA (min) (min) Intensity Rational Elevation Elevation Grade Grade Method

(acres) (acres) (in/hr) Flow (tt) (tt) Line In Line Out
(cfs) (ft) (tt)

Jct389 Sta 5+00 116' U 0.647 3.20 5.86 3.82 1,571.50 1,569.42 1,569.42 1,569.42

Jct389AB 0.647 3.06 5.86 3.82 1,574.37 1,569.47 1,570.27 1,570.26 HEC-22 Energy
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APPENDIX F

STORM DRAIN DESIGN

Pump Station Storm Drain



Scenario: np Station

Pipe Report - <;. 0,/ r

Label System System System Total Full Length Section Mannings Upstream Downstream Slope Upstream Downstream Hydraulic Hydraulic Average
CA Intensity Flow Time System Capacity (tt) Size n Invert Invert (ft/tt) Ground Ground Grade Grade Velocity

(acres) (in/hr) (min) Flow (ds) Elevation Elevation Elevation Elevation Line In Line Out (ft/s)
(ds) (tt) (tt) (tt) (ft) (ft) (tt)

Box9A 51.239 3.59 28.05 185.39 659.27 336.57 10x10tt 0.013 1,551.54 1,551.21 0.0010 1,575.95 1,574.40 1,56215 1,562.12 1.97
Box9B 52.783 3.34 30.90 177.81 683.53 47.44 10x10ft 0.013 1,551.21 1,551.16 0.0011 1,574.40 1,574.34 1,562.12 1,562.11 1.90
Box9C 52.783 3.32 31.31 176.88 663.14 282.25 10x10ft 0.013 1,551.16 1,550.88 0.0010 1,574.34 1,575.17 1,562.11 1,562.09 1.89
Box9D 54.788 3.22 33.81 177.77 668.85 218.00 10x10ft 0.013 1,550.88 1,550.66 0.0010 1,575.17 1,575.71 1,562.09 1,562.07 1.86
Box9E 145.939 2.74 45.10 403.21 674.42 253.40 10x10ft 0.013 1,550.66 1,550.40 0.0010 1,575.71 1,573.12 1,561.92 1,561,83 3.83
Box9F 145.939 2.69 46.20 396.34 663.86 402.34 10x10ft 0.013 1,550.40 1,550.00 0.0010 1,573.12 1,590.86 1,561.73 1,561.60 3.79
P10 4.451 5.86 8.67 26.29 54.93 165.00 30 inch 0.013 1,570.02 1,567.06 0.0179 1,578.45 1,573.73 1,571.77 1,569.17 11.07
P11 5.555 5.86 8.92 32.81 41.01 160.00 30 inch 0.013 1,567.06 1,565.46 0.0100 1,573.73 1,571.33 1,569.01 1,567.84 9.28
P12A 5.555 5.86 9.21 32.81 66.73 230.78 36 inch 0.013 1,564.96 1,562.65 0.0100 1,571.33 1,569.70 1,567.81 1,567.26 9.40
P12B 6.918 5.86 9.62 40.86 66.60 101.29 36 inch 0.013 1,562.65 1,561.64 0.0100 1,569.70 1,569.57 1,567.21 1,566.83 5.76
P13A 10.362 5.86 9.91 61.21 81.75 101.49 60 inch 0.013 1,559.64 1,559.54 0.0010 1,569.57 1,569.69 1,566.81 1,566.76 3.08
P13B 11.151 5.78 10.46 64.97 81.93 303.14 60 inch 0.013 1,559.54 1,559.24 0.0010 1,569.69 1,570.61 1,566.75 1,566.57 3.26
P14A 14.064 5.51 12.01 78.11 82.68 238.09 60 inch 0.013 1,559.24 1,559.00 0.0010 1,570.61 1,572.05 1,566.52 1,566.31 3.92
P14B 14.437 5.33 13.02 77.62 84.13 95.82 60 inch 0.013 1,559.00 1,558.90 0.0010 1,572.05 1,571.11 1,566.30 1,566.21 3.90
P14C 14.561 5.26 13.43 77.25 81.58 61.14 60 inch 0.013 1,558.90 1,558.84 0.0010 1,571.11 1,571.02 1,566.20 1,566.14 3.89

P15A 18.627 5.22 13.69 97.95 105.74 60.51 66 inch 0.013 1,558.34 1,558.28 0.0010 1,571.02 1,571.10 1,566.09 1,566.04 4.08

P15B 19.019 5.17 13.94 99.19 106.27 119.82 66 inch 0.013 1,558.28 1,558.16 0.0010 1,571.10 1,571.56 1,566.02 1,565.92 4.13
P15C 19.486 5.09 14.43 99.98 105.93 150.74 66 inch 0.013 1,558.16 1,558.01 0.0010 1,571.56 1,572.19 1,565.91 1,565.78 4.17
P16A 19.921 4.99 15.03 100.14 133.89 150.07 72 inch 0.013 1,557.51 1,557.36 0.0010 1,572.19 1,572.62 1,565.76 1,565.68 3.53
P16B 20.464 4.91 15.74 101.30 135.51 205.10 72 inch 0.013 1,557.36 1,557.15 0.0010 1,572.62 1,572.95 1,565.67 1,565.55 3.58
P17 20.464 4.81 16.69 99.19 133.07 395.00 72 inch 0.013 1,557.15 1,556.76 0.0010 1,572.95 1,572.28 1,565.54 1,565.32 3.52

P18 22.439 4.61 18.56 104.22 132.88 325.01 72 inch 0.013 1,556.76 1,556.44 0.0010 1,572.28 1,571.47 1,565.31 1,565.11 3.72

P19 27.144 4.45 20.02 121.80 134.27 447.65 72 inch 0.013 1,556.44 1,555.99 0.0010 1,571.47 1,570.11 1,565.09 1,564.71 4.38

P20 29.084 4.27 21.72 125.15 134.85 295.86 72 inch 0.013 1,555.99 1,555.69 0.0010 1,570.11 1,569.41 1,564.68 1,564.41 4.53

P20B 29.943 4.15 22.81 125.31 134.84 98.64 72 inch 0.013 1,555.69 1,555.59 0.0010 1,569.41 1,569.43 1,564.39 1,564.30 4.55

P21A 36.406 4.11 23.17 150.94 134.84 98.64 72 inch 0.013 1,555.59 1,555.49 0.0010 1,569.43 1,569.43 1,564.26 1,564.13 5.49

P21B 36.835 4.08 23.47 151.52 134.84 147.95 72 inch 0.013 1,555.49 1,555.34 0.0010 1,569.43 1,569.74 1,564.10 1,563.90 5.52

P22A 38.232 4.03 23.92 155.42 166.58 217.91 78 inch 0.013 1,554.84 1,554.62 0.0010 1,569.74 1,570.88 1,563.87 1,563.67 4.84

P22B 38.575 3.95 24.67 153.69 166.92 118.37 78 inch 0.013 1,554.62 1,554.50 0.0010 1,570.88 1,570.52 1,563.65 1,563.54 4.80

P23A 40.195 3.91 25.08 158.35 166.30 168.94 78 inch 0.013 1,554.50 1,554.33 0.0010 1,570.52 1,572.80 1,563.49 1,563.32 4.96
P23B 40.594 3.85 25.65 157.43 166.37 129.08 78 inch 0.013 1,554.33 1,554.20 0.0010 1,572.80 1,572.83 1,563.31 1,563.18 4.95
P23C 42.671 3.80 26.08 163.48 164.04 204.27 78 inch 0.013 1,554.20 1,554.00 0.0010 1,572.83 1,571.37 1,563.17 1,562.95 5.15
P24A 48.527 3.73 26.74 182.44 164.40 203.37 78 inch 0.013 1,554.00 1,553.80 0.0010 1,571.37 1,572.36 1,562.88 1,562.61 5.78
P24B 48.794 3.67 27.33 180.35 169.12 192.19 78 inch 0.013 1,553.80 1,553.60 0.0010 1,572.36 1,573.15 1,562.59 1,562.33 5.74
P25 51.239 3.61 27.89 186.30 167.79 58.57 78 inch 0.013 1,553.60 1,553.54 0.0010 1,573.15 1,575.95 1,562.23 1,562.15 5.95
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Scenario: np Station

Pipe Report

Label System System System Total Full Length Section Mannings Upstream Downstream Slope Upstream Downstream Hydraulic Hydraulic Average
CA Intensity Flow Time System Capacity (ft) Size n Invert Invert (ftIft) Ground Ground Grade Grade Velocity

(acres) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (ftls)
(cfs) (ft) (ft) (ft) (ft) (ft) (tt)

P28A 90.100 2.78 44.22 252.31 292.27 185.01 96 inch 0.013 1,551.92 1,551.73 0.0010 1,576.40 1,575.92 1,562.25 1,562.12 4.74
P28B 91.151 2.75 44.87 252.72 277.09 65.00 96 inch 0.013 1,551.73 1,551.67 0.0009 1,575.92 1,575.71 1,562.11 1,562.07 4.77
P29 87.655 2.88 41.83 254.38 287.34 675.00 96 inch 0.013 1,552.75 1,552.08 0.0010 1,576.15 1,576.40 1,562.72 1,562.26 4.72
P30A 82.537 2.98 39.48 247.83 283.86 134.20 96 inch 0.013 1,553.40 1,553.27 0.0010 1,574.52 1,574.85 1,563.17 1,563.09 4.54
P30B 83.058 2.96 39.97 247.65 285.57 142.80 96 inch 0.013 1,553.27 1,553.13 0.0010 1,574.85 1,575.21 1,563.08 1,562.99 4.55
P30C 85.451 2.94 40.49 252.88 290.33 375.00 96 inch 0.013 1,553.13 1,552.75 0.0010 1,575.21 1,576.15 1,562.98 1,562.73 4.66

P31A 73.479 3.02 38.62 223.33 291.25 137.28 96 inch 0.013 1,553.61 1,553.47 0.0010 1,573.51 1,574.58 1,563.35 1,563.28 4.08
P31B 73.700 2.99 39.18 222.23 283.31 72.54 96 inch 0.013 1,553.47 1,553.40 0.0010 1,574.58 1,574.52 1,563.28 1,563.24 4.07

P32A 71.618 3.11 36.42 224.39 285.88 142.49 96 inch 0.013 1,554.14 1,554.00 0.0010 1,572.37 1,572.85 1,563.71 1,563.64 4.05
P32B 71.982 3.08 37.00 223.73 287.06 121.13 96 inch 0.013 1,554.00 1,553.88 0.0010 1,572.85 1,573.25 1,563.63 1,563.57 4.05

P32C 72501 3.06 37.50 223.80 284.97 163.89 96 inch 0.013 1,553.88 1,553.72 0.0010 1,573.25 1,573.12 1,563.56 1,563.48 4.06

P32D 73.037 3.03 38.18 223.36 291.28 107.84 96 inch 0.013 1,553.72 1,553.61 0.0010 1,573.12 1,573.51 1,563.47 1,563.42 4.07
P33A 68.578 3.22 33.80 222.52 295.26 124.04 96 inch 0.013 1,554.77 1,554.64 0.0010 1,571.16 1,571.20 1,564.07 1,564.01 3.98

P33B 69.187 3.20 34.32 222.97 285.54 214.24 96 inch 0.013 1,554.64 1,554.43 0.0010 1,571.20 1,571.90 1,564.00 1,563.90 3.99

P33C 70.913 3.16 35.21 225.82 288.40 190.01 96 inch 0.013 1,554.43 1,554.24 0.0010 1,571.90 1,572.35 1.563.89 1,563.79 4.06

P33D 71.205 3.13 35.99 224.38 284.12 103.04 96 inch 0.013 1,554.24 1,554.14 0.0010 1,572.35 1,572.37 1,563.79 1,563.73 4.05

P34A 59.153 3.38 30.09 201.30 292.39 398.92 96 inch 0.013 1,555.57 1,555.16 0.0010 1,572.85 1,572.64 1,564.41 1,564.26 3.55

P34B 61.115 3.30 31.97 203.09 286.78 273.07 96 inch 0.013 1,555.16 1,554.89 0.0010 1,572.64 1,571.46 1.564.25 1,564.14 3.61

P34C 61.890 3.24 33.23 202.34 283.54 124.16 96 inch 0.013 1,554.89 1,554.77 0.0010 1,571.46 1,571.16 1,564.14 1,564.09 3.61

P35 55.968 3.73 26.72 210.55 241.29 799.99 90 inch 0.013 1,556.86 1,556.07 0.0010 1,572.85 1,572.85 1,564.84 1,564.42 3.95

P36 54.028 3.92 25.00 213.32 242.81 400.01 90 inch 0.013 1,557.26 1,556.86 0.0010 1,571.85 1,572.85 1,565.04 1,564.85 3.87
P37A 51.299 4.08 23.46 211.07 206.71 124.15 84 inch 0.013 1,558.17 1,558.04 0.0010 1,571.16 1,571.19 1,565.34 1,565.25 4.28

P37B 52.072 4.03 23.94 211.53 204.23 273.93 84 inch 0.013 1,558.04 1,557.76 0.0010 1,571.19 1,571.85 1,565.24 1,565.06 4.33

P38A 32.015 4.34 21.05 140.09 168.69 106.24 78 inch 0.013 1,559.27 1,559.16 0.0010 1,572.30 1,572.77 1,565.76 1,565.72 5.36

P38B 32.313 4.31 21.38 140.24 165.55 100.28 78 inch 0.013 1,559.16 1,559.06 0.0010 1,572.77 1,572.90 1,565.71 1,565.67 3.18

P38C 43.220 4.25 21.90 185.12 164.85 273.06 78 inch 0.013 1,559.06 1,558.79 0.0010 1,572.90 1.571.53 1,565.66 1,565.46 4.24

P38D 43.994 4.13 22.98 183.32 162.97 124.17 78 inch 0.013 1,558.79 1,558.67 0.0010 1,571.53 1,571.16 1,565.45 1,565.36 4.28

P39A 30.716 4.49 19.67 138.98 139.12 120.46 72 inch 0.013 1,560.21 1,560.08 0.0011 1,573.12 1,573.31 1,566.04 1,565.98 5.38

P39B 31.090 4.45 20.04 139.41 134.15 169.42 72 inch 0.013 1,560.08 1,559.91 0.0010 1,573.31 1,573.43 1,565.97 1,565.88 5.23

P39C 31.602 4.39 20.58 139.86 132.36 143.31 72 inch 0.013 1,559.91 1,559.77 0.0010 1,573.43 1,572.30 1,565.87 1,565.79 5.18

P40A 29.248 4.70 17.69 138.60 107.09 108.15 66 inch 0.013 1,561.31 1,561.20 0.0010 1,572.96 1,574.25 1,566.57 1,566.49 5.12

P40B 29.757 4.66 18.04 139.88 105.89 301.70 66 inch 0.013 1,561.20 1,560.90 0.0010 1,574.25 1.574.11 1,566.47 1,566.24 5.07

P40C 30.124 4.56 19.03 138.38 105.30 193.23 66 inch 0.013 1,560.90 1,560.71 0.0010 1,574.11 1,573.12 1,566.22 1,566.07 5.05

P41A 24.436 4.94 15.48 121.64 106.39 99.62 66 inch 0.013 1,561.98 1,561.88 0.0010 1,571.59 1,571.65 1,567.06 1,567.01 4.99

P41B 24.940 4.90 15.81 123.26 106.20 169.95 66 inch 0.013 1,561.88 1,561.71 0.0010 1,571.65 1,572.32 1,567.00 1,566.90 4.99
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Scenario: ,lp Station

Pipe Report

Label System System System Total Full Length Section Mannings Upstream Downstream Slope Upstream Downstream Hydraulic Hydraulic Average
CA Intensity Flow Time System Capacity (tt) Size n Invert Invert (ftltt) Ground Ground Grade Grade Velocity

(acres) (in/hr) (min) Flow (efs) Elevation Elevation Elevation Elevation Line In Line Out (ftls)
(cfs) (tt) (tt) (tt) (tt) (tt) (tt)

P41C 27.059 4.84 16.38 132.07 106.51 397.54 66 inch 0.013 1,561.71 1,561.31 0.0010 1,572.32 1,572.96 1,566.89 1,566.62 5.06
P42A 21.344 5.07 14.51 109.18 84.19 153.10 60 inch 0.013 1,562.76 1,562.60 0.0010 1,572.08 1,571.68 1,567.31 1,567.19 4.86
P42B 22.070 4.99 15.04 110.92 81.01 124.03 60 inch 0.013 1,562.60 1,562.48 0.0010 1,571.68 1,571.59 1,567.18 1,567.08 4.70
P43A 18.458 5.24 13.54 97.58 98.61 198.81 54 inch 0.013 1,564.26 1,563.76 0.0025 1,573.71 1,572.82 1,567.78 1,567.60 6.70
P43B 21.344 5.16 14.03 110.98 98.61 198.81 54 inch 0.013 1,563.76 1,563.26 0.0025 1,572.82 1,572.08 1,567.57 1,567.33 6.87
P44B 18.458 5.33 13.03 99.22 72.03 198.82 48 inch 0.013 1,565.25 1,564.75 0.0025 1,574.43 1,573.71 1,568.36 1,567.83 6.53
P45 15.290 5.51 11.99 84.97 72.04 397.59 48 inch 0.013 1,566.25 1,565.25 0.0025 1,576.01 1,574.43 1,569.12 1,568.42 6.39
P46 11.737 5.64 11.28 66.70 50.46 298.18 42 inch 0.013 1,567.50 1,566.75 0.0025 1,577.24 1,576.01 1,570.99 1,569.31 6.93
P47A 10.009 5.77 10.53 58.19 50.57 95.00 42 inch 0.013 1,568.24 1,568.00 0.0025 1,578.63 1,578.09 1,572.35 1,572.03 6.04
P47B 11.445 5.72 10.79 66.01 50.42 199.08 42 inch 0.013 1,568.00 1,567.50 0.0025 1,578.09 1,577.24 1,571.95 1,571.10 6.86
P108 4.451 5.86 8.27 26.29 28.95 162.59 30 inch 0.013 1,570.83 1,570.02 0.0050 1,576.89 1,578.45 1,572.71 1,572.09 6.68
P109 3.631 5.86 8.02 21.45 15.95 100.63 24 inch 0.013 1,571.83 1,571.33 0.0050 1,576.33 1,576.89 1,574.05 1,573.01 6.83
P110 1.104 5.86 3.00 6.52 15.56 175.50 24 inch 0.013 1,567.89 1,567.06 0.0047 1,572.14 1,573.73 1,569.27 1,569.17 4.73
P112 0.408 5.86 3.00 2.41 89.56 117.52 24 inch 0.013 1,582.41 1,563.99 0.1567 1,592.58 1,569.49 1,582.95 1,567.78 12.34
P113 1.363 5.86 3.00 8.05 64.65 11.51 24 inch 0.013 1,564.22 1,563.28 0.0817 1,569.72 1,569.70 1,567.86 1.567.85 2.56
P114 3.444 5.86 5.80 20.35 28.30 10.50 30 inch 0.013 1,562.15 1,562.10 0.0048 1,569.54 1.569.57 1,567.00 1,566.97 4.14
P115 2.888 5.86 5.41 17.06 28.74 81.49 30 inch 0.013 1,562.55 1,562.15 0.0049 1,568.05 1,569.54 1,567.18 1,56704 3.48
P116 2.888 5.86 5.01 17.06 28.97 84.21 30 inch 0.013 1,562.97 1,562.55 0.0050 1,569.49 1,568.05 1,567.42 1,567.27 3.48
P117 1.271 5.86 3.16 7.51 28.99 100.07 30 inch 0.013 1,563.99 1,563.49 0.0050 1,569.49 1,569.32 1,567.75 1,567.72 1.53
P118 1.834 5.86 4.25 10.83 29.46 100.79 30 inch 0.013 1,563.49 1,562.97 0.0052 1,569.32 1,56949 1,567.71 1,567.64 2.21
P119 0.788 5.86 3.00 4.66 103.08 11.51 24 inch 0.013 1,564.22 1,561.83 0.2076 1,569.71 1,569.69 1,566.93 1,566.92 148
P120 0433 5.86 3.00 2.56 71.67 86.38 24 inch 0.013 1,571.76 1,563.09 0.1004 1,577.26 1,570.61 1,572.32 1,566.74 10.75
P121 2.480 5.86 4.02 14.65 22.08 10.50 24 inch 0.013 1,563.19 1,563.09 0.0095 1,570.58 1,570.61 1,566.82 1,566.77 4.66
P122 1.560 5.86 3.09 9.22 22.63 163.92 24 inch 0.013 1,564.83 1,563.19 0.0100 1,570.58 1,570.58 1,567.16 1,566.89 2.93
P123 0.497 5.86 3.00 2.93 50.38 47.38 24 inch 0.013 1,567.18 1,564.83 0.0496 1,572.68 1,570.58 1,567.78 1,567.21 8.75
P124 0.374 5.86 3.00 2.21 119.11 16.70 24 inch 0.013 1,566.04 1,561.41 0.2772 1,571.79 1,572.05 1,566.56 1,566.54 14.67
P126 4.065 5.81 10.29 23.81 28.30 10.50 30 inch 0.013 1,562.39 1,562.34 0.0048 1,570.99 1,571.02 1,566.38 1,566.35 4.66
P127 3.800 5.86 9.82 22.44 28.98 124.23 30 inch 0.013 1,563.01 1,562.39 0.0050 1,569.20 1,570.99 1,566.80 1,56646 442
P128 1.346 5.86 5.64 7.95 15.94 133.00 24 inch 0.013 1,565.00 1,564.34 0.0050 1,571.18 1,570.63 1,567.89 1,567.73 2.53
P129 0.141 5.86 3.00 0.83 16.10 75.01 24 inch 0.013 1,564.96 1,564.58 0.0051 1,570.63 1,57046 1,568.14 1,568.14 0.26
P130 2.340 5.86 9.02 13.83 16.00 75.99 24 inch 0.013 1,564.58 1,564.20 0.0050 1,57046 1,570.63 1,568.01 1,567.73 440
P131 3.800 5.86 9.31 22.44 28.99 138.08 30 inch 0.013 1,563.70 1,563.01 0.0050 1,570.63 1,569.20 1,567.35 1,566.95 449
P132 0.947 5.86 4.18 5.59 16.00 155.92 24 inch 0.013 1,565.78 1,565.00 0.0050 1,571.88 . 1,571.18 1,568.01 1,567.91 1.78
P133 0.603 5.86 3.57 3.56 16.04 149.26 24 inch 0.013 1,566.53 1,565.78 0.0050 1,57249 1,571.88 1,568.05 1,568.02 4.11
P134 0.344 5.86 3.00 2.03 16.00 120.00 24 inch 0.013 1,567.13 1,566.53 0.0050 1,572.80 1,57249 1,568.05 1,568.05 349
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Scenario: ,lp Station

Pipe Report

Label System System System Total Full Length Section Mannings Upstream Downstream Slope Upstream Downstream Hydraulic Hydraulic Average
CA Intensity Flow Time System Capacity (ft) Size n Invert Invert (ftIft) Ground Ground Grade Grade Velocity

(acres) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (ftIs)
(cfs) (ft) (ft) (ft) (tt) (tt) (tt)

P135 0.393 5.86 3.00 2.32 132.87 11.13 24 inch 0.013 1,565.35 1,561.51 0.3450 1,571.11 1,571.10 1,566.25 1,566.29 16.07
P137 0.467 5.86 3.00 2.76 137.33 11.83 24 inch 0.013 1,565.85 1,561.49 0.3686 1,571.59 1,571.56 1,566.43 1,566.18 17.33
P139 0.435 5.86 3.00 2.57 15.30 10.93 24 inch 0.013 1,566.44 1,566.39 0.0046 1,572.19 1,572.19 1,567.00 1,566.94 3.62
P141 0.542 5.86 3.00 3.20 151.02 12.34 24 inch 0.013 1,566.91 1,561.41 0.4457 1,572.66 1,572.62 1,567.54 1,565.86 19.38
P142 2.092 5.86 8.99 12.35 17.10 7.00 24 inch 0.013 1,564.62 1,564.58 0.0057 1,571.50 1,570.46 1,568.40 1,568.38 3.93
P150 1.975 5.86 3.70 11.67 15.61 10.50 24 inch 0.013 1,565.65 1,565.60 0.0048 1,572.26 1,572.28 1,566.92 1,566.83 5.45
P151 0.862 5.86 3.00 5.09 15.95 189.00 24 inch 0.013 1,566.59 1,565.65 0.0050 1,572.26 1,572.26 1,567.39 1,566.99 4.51
P152 4.705 4.93 15.54 23.39 15.61 10.50 24 inch 0.013 1,564.83 1,564.78 0.0048 1,571.45 1,571.47 1,566.74 1,566.50 7.45
P153 3.805 4.96 15.29 19.02 16.04 93.50 24 inch 0.013 1,565.30 1,564.83 0.0050 1,569.20 1,571.45 1,567.53 1,566.87 6.05
P154 3.805 4.99 15.03 19.13 16.04 95.50 24 inch 0.013 1,565.78 1,565.30 0.0050 1,571.45 1,569.20 1,568.31 1,567.62 6.09
P155 2.822 5.04 14.74 14.33 15.99 78.02 24 inch 0.013 1,566.17 1,565.78 0.0050 1,570.56 1,571.45 1,569.27 1,568.96 4.56
P156 1.940 5.86 3.37 11.46 15.61 10.50 24 inch 0.013 1,563.60 1,563.55 0.0048 1,570.10 1,570.11 1,565.00 1,564.98 5.43
P157 0.664 5.86 3.00 3.92 16.04 93.50 24 inch 0.013 1,564.07 1,563.60 0.0050 1,568.07 1,570.10 1,565.07 1,565.07 4.22
P158 0.859 5.86 3.00 5.07 133.15 12.44 24 inch 0.013 1,563.71 1,559.40 0.3465 1,569.46 1,569.41 1,564.50 1,564.70 20.37
P159 6.463 5.27 13.42 34.30 28.30 10.50 30 inch 0.013 1,562.91 1,562.86 0.0048 1,569.41 1,569.43 1,565.04 1,564.85 6.97
P160 5.884 5.31 13.17 31.48 29.08 93.51 30 inch 0.013 1,563.38 1,562.91 0.0050 1,567.38 1,569.41 1,565.65 1,565.16 6.39
P161 4.496 5.36 12.88 24.29 29.13 117.00 30 inch 0.013 1,563.97 1,563.38 0.0050 1,570.00 1,567.38 1,566.01 1,565.74 6.64
P162 0.429 5.86 3.00 2.53 140.49 11.46 24 inch 0.013 1,563.71 1,559.29 0.3857 1,569.46 1,569.43 1,564.48 1,564.55 17.16
P163 1.397 5.86 3.36 8.25 15.60 10.51 24 inch 0.013 1,563.23 1,563.18 0.0048 1,569.72 1,569.74 1,564.26 1,564.20 5.04
P164 0.766 5.86 3.00 4.52 16.04 93.50 24 inch 0.013 1,563.70 1,563.23 0.0050 1,567.70 1,569.72 1,564.45 1,564.32 4.39
P165 0.343 5.86 3.00 2.03 146.50 13.71 24 inch 0.013 1,564.52 1,558.77 0.4194 1,570.27 1,570.88 1,565.01 1,563.97 16.52

P166 1.619 5.86 3.33 9.57 15.60 10.51 24 inch 0.013 1,564.07 1,564.02 0.0048 1,570.51 1,570.52 1,565.20 1,565.13 5.22

P167 1.120 5.86 3.00 6.62 15.96 96.37 24 inch 0.013 1,564.55 1,564.07 0.0050 1,568.55 1,570.51 1,565.46 1,565.25 4.84

P168 0.399 5.86 3.00 2.36 139.54 18.08 24 inch 0.013 1,565.06 1,558.18 0.3805 1,570.81 1,572.80 1,565.59 1,563.64 16.71

P169 2.077 5.86 3.43 12.27 136.64 17.65 24 inch 0.013 1,564.49 1,558.05 0.3649 1,570.96 1,572.83 1,565.75 1,563.53 26.95

P170 1.416 5.86 3.04 8.36 32.18 202.09 24 inch 0.013 1,568.58 1,564.49 0.0202 1,573.50 1,570.96 1,569.61 1,565.82 8.61

P171 0.209 5.86 3.00 1.23 31.78 12.16 24 inch 0.013 1,568.82 1,568.58 0.0197 1,574.36 1,573.50 1,569.66 1,569.67 4.89

P176 5.855 5.64 11.25 33.30 28.30 10.50 30 inch 0.013 1,564.31 1,564.26 0.0048 1,571.38 1,571.37 1,566.41 1,566.22 6.78

P177 5.573 5.66 11.14 31.80 28.80 42.59 30 inch 0.013 1,564.52 1,564.31 0.0049 1,572.12 1,571.38 1,566.86 1,566.63 6.47

P178 4.684 5.70 10.94 26.90 29.09 81.50 30 inch 0.013 1,564.93 1,564.52 0.0050 1,569.80 1,572.12 1,567.32 1,567.02 6.73

P179 3.938 5.78 10.44 22.95 15.97 218.67 24 inch 0.013 1,566.02 1,564.93 0.0050 1,576.48 1,569.80 1.569.87 1,567.62 7.31

P180 3.358 5.81 10.29 19.66 15.92 56.54 24 inch 0.013 1,566.30 1,566.02 0.0050 1,570.30 1,576.48 1,570.97 1,570.54 6.26

P181 0.268 5.86 3.00 1.58 141.93 21.49 24 inch 0.013 1,566.12 1,557.66 0.3937 1,571.89 1,572.36 1,566.56 1,563.02 14.99

P182 0.648 5.86 3.00 3.83 22.53 60.50 24 inch 0.013 1,567.62 1,567.02 0.0099 1,573.39 1,573.15 1,568.31 1,567.58 5.34

P183 1.797 5.86 3.31 10.61 15.61 10.50 24 inch 0.013 1,566.41 1,566.36 0.0048 1,573.14 1,573.15 1,567.61 1,567.53 5.34
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Scenario: lp Station

Pipe Report

Label System System System Total Full Length Section Mannings Upstream Downstream Slope Upstream Downstream Hydraulic Hydraulic Average
CA Intensity Flow Time System Capacity (tt) Size n Invert Invert (ftltt) Ground Ground Grade Grade Velocity

(acres) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (ft/s)
(cfs) (tt) (tt) (tt) (tt) (tt) (tt)

P184 0.732 5.86 3.00 4.33 16.04 81.50 24 inch 0.013 1,566.82 1,566.41 0.0050 1,570.82 1,573.14 1,567.65 1,567.65 4.34
P185 1.544 5.86 3.34 9.12 15.60 10.51 24 inch 0.013 1,567.41 1,567.36 0.0048 1,574.14 1,574.40 1,568.51 1,568.44 5.16
P186 0.560 5.86 3.00 3.31 16.04 81.50 24 inch 0.013 1,567.82 1,567.41 0.0050 1,571.82 1,574.14 1,568.53 1,568.54 4.02
P189 2.004 5.86 3.68 11.84 15.61 10.50 24 inch 0.013 1,568.25 1,568.20 0.0048 1,575.14 1,575.17 1,569.54 1,569.44 5.47
P190 1.094 5.86 3.40 6.46 16.04 81.53 24 inch 0.013 1,568.66 1,568.25 0.0050 1,572.66 1,575.14 1,569.59 1,569.58 4.83
P191 1.094 5.86 3.00 6.46 16.02 115.62 24 inch 0.013 1,569.24 1,568.66 0.0050 1,575.35 1,572.66 1.570.14 1,569.70 4.83
P192 1.051 5.86 3.00 6.21 236.94 10.50 24 inch 0.013 1,570.10 1,558.58 1.0971 1,575.85 1,575.92 1,570.98 1,562.39 32.40
P194A 2.445 5.86 3.18 14.44 16.05 81.49 24 inch 0.013 1,569.69 1,569.28 0.0050 1,576.31 1,573.82 1,571.18 1,570.81 5.78
P1948 2.445 5.86 3.42 14.44 15.99 92.01 24 inch 0.013 1,569.28 1,568.82 0.0050 1,573.82 1,576.40 1,570.77 1,570.19 5.76
P195 1.528 5.86 3.00 9.03 74.99 175.91 24 inch 0.013 1,589.02 1,569.69 0.1099 1,596.00 1,576.31 1,590.09 1,571.44 16.11
P196 0.000 0.00 3.00 0.00 19.98 100.00 24 inch 0.013 1,570.06 1,569.28 0.0078 1,574.06 1,573.82 1,570.77 1,570.77 0.00
P201 2.204 5.86 3.56 13.02 15.61 10.50 24 inch 0.013 1,569.22 1,569.17 0.0048 1,576.12 1,576.15 1,570.58 1,570.47 5.56
P202 1.101 5.86 3.28 6.50 16.04 81.50 24 inch 0.013 1,569.63 1,569.22 0.0050 1,573.63 1,576.12 1,570.64 1,570.63 4.84
P203 1.101 5.86 3.00 6.50 16.04 81.50 24 inch 0.013 1,570.04 1,569.63 0.0050 1,576.12 1,573.63 1,570.94 1,570.66 4.84
P205 2.393 5.86 3.87 14.13 205.67 10.50 24 inch 0.013 1,568.20 1,559.52 0.8267 1,575.19 1,575.21 1,569.55 1,563.26 37.49
P206 1.323 5.86 3.33 7.81 15.95 163.00 24 inch 0.013 1,569.01 1,568.20 0.0050 1,575.19 1,575.19 1,570.00 1,569.61 5.05
P207 0.330 5.86 3.00 1.95 15.93 68.56 24 inch 0.013 1,569.35 1,569.01 0.0050 1,575.02 1,575.19 1,570.03 1,570.03 3.44
P208 0.521 5.86 3.00 3.08 105.74 61.10 24 inch 0.013 1,570.61 1,557.26 0.2185 1,576.25 1,574.85 1,571.22 1,563.35 14.92
P209 8.837 4.81 16.69 42.83 46.02 10.50 36 inch 0.013 1,563.49 1,563.44 0.0048 1,574.49 1,574.52 1,565.69 1,565.57 7.39
P210 8.133 4.83 16.51 39.58 47.30 81.50 36 inch 0.013 1,563.90 1,563.49 0.0050 1,572.00 1,574.49 1.566.01 1,565.77 7.49
P211 8.133 4.85 16.33 39.74 47.30 81.50 36 inch 0.013 1,564.31 1,563.90 0.0050 1,574.49 1,572.00 1,566.41 1,566.08 7.49
P212 7.527 4.86 16.23 36.86 47.47 43.43 36 inch 0.013 1,564.53 1,564.31 0.0051 1,573.88 1,574.49 1,566.57 1,566.49 7.42
P213 7.327 4.88 16.06 36.01 46.85 74.99 36 inch 0.013 1,564.90 1,564.53 0.0049 1,573.71 1,573.88 1,567.33 1,567.21 7.31
P214 7.123 4.89 15.92 35.12 47.25 59.78 36 inch 0.013 1,565.20 1,564.90 0.0050 1,573.57 1,573.71 1,567.46 1,567.38 7.32
P215 6.972 4.90 15.80 34.47 29.27 53.01 30 inch 0.013 1,565.97 1,565.70 0.0051 1,573.52 1,573.57 1,568.25 1,567.70 7.02
P216 6.842 4.92 15.66 33.92 29.22 55.15 30 inch 0.013 1,566.25 1,565.97 0.0051 1,573.47 1,573.52 1,568.69 1,568.34 6.91
P217 6.712 4.93 15.52 33.38 28.97 58.13 30 inch 0.013 1,566.54 1,566.25 0.0050 1,573.40 1,573.47 1,569.16 1,568.77 6.80
P218 6.580 4.96 15.32 32.87 28.99 82.07 30 inch 0.013 1,566.95 1,566.54 0.0050 1,573.26 1,573.40 1,569.78 1,569.25 6.70
P219 6.400 4.98 15.09 32.13 29.00 90.02 30 inch 0.013 1,567.40 1,566.95 0.0050 1,573.07 1,573.26 1,570.42 1,569.87 6.55
P220 0.221 5,86 3.00 1.30 133.46 29.19 24 inch 0.013 1,568.32 1,558.16 0.3481 1,573.99 1,574.58 1,568.71 1,563.49 13.55
P221 0.442 5.86 3.00 2.61 15.98 54.10 24 inch 0.013 1,568.25 1,567.98 0.0050 1,574.00 1,573.51 1,568.81 1,568.53 3.75

P222 0.536 5.86 3.00 3.17 174.69 12.51 24 inch 0.013 1,567.40 1,559.94 0.5963 1,573.15 1,573.12 1,568.02 1,563.69 21.38

P223 0.519 5.86 3.00 3.06 165.15 13.64 24 inch 0.013 1,567.04 1,559.77 0.5330 1,572.79 1,573.25 1,567.65 1,563.78 20.35
P224 0.364 5.86 3.00 2.15 164.64 12.95 24 inch 0.013 1,566.85 1,559.99 0.5297 1,572.60 1,572.85 1,567.36 1,563.85 18.25
P225 0.412 5.86 3.00 2.44 15.61 10.50 24 inch 0.013 1,566.60 1,566.55 0.0048 1,572.35 1,572.37 1,567.14 1,567.08 3.61
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Scenario: np Station

Pipe Report

Label System System System Total Full Length Section Mannings Upstream Downstream Slope Upstream Downstream Hydraulic Hydraulic Average
CA Intensity Flow Time System Capacity (fl) Size n Invert Invert (flIfl) Ground Ground Grade Grade Velocity

(acres) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (tus)
(cfs) (tt) (tt) (tt) (tt) (tt) (tt)

P226 0.292 5.86 3.00 1.73 158.15 12.89 24 inch 0.013 1,566.39 1,560.09 0.4888 1,572.14 1,572.35 1,566.85 1,564.01 16.60
P227 1.726 5.86 3.64 10.19 141.62 12.91 24 inch 0.013 1,564.95 1,559.89 0.3919 1,571.67 1,571.90 1,566.09 1,564.11 26.17
P228 1.188 5.86 3.33 7.01 16.04 93.50 24 inch 0.013 1,565.42 1,564.95 0.0050 1,569.42 1,571.67 1.566.36 1,566.17 4.93
P229 1.188 5.86 3.00 7.01 15.87 95.50 24 inch 0.013 1,565.89 1,565.42 0.0049 1,571.67 1,569.42 1,566.83 1,566.42 4.90
P230 0.609 5.86 3.00 3.60 147.28 12.15 24 inch 0.013 1,565.46 1,560.31 0.4239 1,571.21 1,571.20 1,566.12 1,564.22 19.72
P231 6.688 4.88 16.03 32.90 46.02 10.50 36 inch 0.013 1,563.41 1,563.36 0.0048 1,571.13 1,571.16 1,565.28 1,565.21 7.07
P232 5.979 4.90 15.81 29.55 47.29 93.49 36 inch 0.013 1,563.88 1,563.41 0.0050 1,568.88 1,571.13 1,565.64 1,565.36 7.05
P233 5.979 4.93 15.58 29.70 47.28 95.50 36 inch 0.013 1,564.36 1,563.88 0.0050 1,571.13 1,568.88 1,566.12 1,565.72 7.07
P234 4.405 4.93 15.53 21.90 29.34 21.50 30 inch 0.013 1,564.97 1,564.86 0.0051 1,569.67 1,571.13 1,566.58 1,566.45 6.55
P235 0.457 5.86 3.00 2.70 15.88 125.78 24 inch 0.013 1,565.98 1,565.36 0.0049 1,571.21 1,571.13 1,566.84 1,566.84 3.77
P236 0.585 5.86 3.00 3.46 15.88 125.78 24 inch 0.013 1,565.98 1,565.36 0.0049 1,571.21 1,571.13 1,566.84 1,566.84 4.04

P237 0.775 5.86 3.00 4.58 142.15 12.94 24 inch 0.013 1,565.46 1,560.35 0.3949 1,571.21 1,571.46 1,566.21 1,564.31 20.67
P238 1.962 5.86 3.70 11.59 132.23 14.75 24 inch 0.013 1,565.10 1,560.06 0.3417 1,571.82 1,572.64 1,566.32 1,564.43 25.90
P239 0.849 5.86 3.35 5.02 16.04 93.50 24 inch 0.013 1,565.57 1,565.10 0.0050 1,569.57 1,571.82 1,566.41 1,566.41 4.51
P240 0.849 5.86 3.00 5.02 16.04 95.49 24 inch 0.013 1,566.05 1,565.57 0.0050 1,571.82 1,569.57 1,566.84 1,566.45 4.51
P241 3.185 5.70 10.92 18.30 15.61 10.50 24 inch 0.013 1,566.13 1,566.08 0.0048 1,572.82 1,572.85 1,567.79 1,567.61 5.77
P242 2.092 5.80 10.36 12.23 15.95 189.00 24 inch 0.013 1,567.07 1,566.13 0.0050 1,572.82 1,572.82 1,568.38 1,567.90 5.59
P243 1.244 5.81 10.29 7.28 16.18 21.50 24 inch 0.013 1,567.18 1,567.07 0.0051 1,571.74 1,572.82 1,568.46 1,568.46 5.02
P250 1.939 5.86 3.70 11.45 15.61 10.50 24 inch 0.013 1,566.13 1,566.08 0.0048 1,572.82 1,572.85 1,567.39 1,567.29 5.43

P251 0.848 5.86 3.00 5.01 15.95 189.00 24 inch 0.013 1,567.07 1,566.13 0.0050 1,572.82 1,572.82 1,567.86 1,567.48 4.49

P252 1.957 5.86 3.70 11.56 15.61 10.50 24 inch 0.013 1,565.10 1,565.05 0.0048 1,571.82 1,571.85 1,566.37 1,566.27 5.44
P253 0.848 5.86 3.35 5.01 16.04 93.50 24 inch 0.013 1,565.57 1,565.10 0.0050 1,569.57 1,571.82 1,566.48 1,566.47 4.51

P254 0.848 5.86 3.00 5.01 16.04 95.49 24 inch 0.013 1,566.05 1,565.57 0.0050 1,571.82 1,569.57 1,566.84 1,566.52 4.51

P255 0.773 5.86 3.00 4.56 120.04 11.47 24 inch 0.013 1,565.46 1,562.23 0.2816 1,571.21 1,571.19 1,566.21 1,565.51 18.35
P256 7.305 4.49 19.65 33.07 46.05 10.49 36 inch 0.013 1,562.96 1,562.91 0.0048 1,571.13 1,571.16 1,565.62 1,565.61 7.07
P257 6.599 4.51 19.43 30.03 47.29 93.50 36 inch 0.013 1,563.43 1,562.96 0.0050 1,568.88 1,571.13 1,565.77 1,565.68 7.08
P258 6.599 4.54 19.20 30.19 47.28 95.50 36 inch 0.013 1,563.91 1,563.43 0.0050 1,571.13 1,568.88 1,565.89 1,565.82 7.09
P259 4.850 4.54 19.15 22.22 47.71 21.50 36 inch 0.013 1,564.02 1,563.91 0.0051 1,569.40 1,571.13 1,565.95 1,565.95 6.63
P260 0.584 5.86 3.00 3.45 16.01 125.78 24 inch 0.013 1,565.54 1,564.91 0.0050 1,571.21 1,571.13 1,566.49 1,566.48 4.06
P261 0.633 5.86 3.00 3.74 16.01 125.79 24 inch 0.013 1,565.54 1,564.91 0.0050 1,571.21 1,571.13 1,566.49 1,566.48 4.16
P262 0.775 5.86 3.00 4.58 110,94 13.18 24 inch 0.013 1,565.46 1,562.29 0.2405 1,571.21 1,571.53 1,566.21 1,565.73 17.38

P263 10.907 5.54 11.84 60.91 183.24 15.50 36 inch 0.013 1,562.30 1,561.13 0.0755 1,571.82 1,572.90 1,566.03 1,565.94 7.30
P264 10.626 5.58 11.62 59.75 47.29 93.50 36 inch 0.013 1,562.77 1,562.30 0.0050 1,569.57 1,571.82 1,566.69 1,566.15 7.14

P265 10.626 5.62 11.39 60.18 47.57 100.24 36 inch 0.013 1,563.28 1,562.77 0.0051 1,571.82 1,569.57 1,567.61 1,567.03 7.17

P266 1.865 5.86 8.03 11.02 15.94 104.69 24 inch 0.013 1,564.80 1,564.28 0.0050 1,572.02 1,571.82 1,568.75 1,568.58 2.87
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Scenario: np Station

Pipe Report

Label System System System Total Full Length Section Mannings Upstream Downstream Slope Upstream Downstream Hydraulic Hydraulic Average
CA Intensity Flow Time System Capacity (It) Size n Invert Invert (Wit) Ground Ground Grade Grade Velocity

(acres) (in/hr) (min) Flow (ds) Elevation Elevation Elevation Elevation Line In Line Out (IUs)
(ds) (It) (It) (It) (It) (It) (It)

P267 1.637 5.86 7.37 9.67 15.94 100.70 24 inch 0.013 1,565.30 1,564.80 0.0050 1,572.20 1,572.02 1,568.91 1,56878 2.55
P268 1.424 5.86 6.69 8.41 15.94 90.68 24 inch 0.013 1,565.75 1,565.30 0.0050 1,572,36 1,572.20 1,569.02 1,568.93 2.24
P269 1.236 5.86 6.04 7.30 16,04 77.61 24 inch 0,013 1,566.14 1,565,75 0.0050 1,572.48 1,572.36 1,569.09 1,569.03 1.97
P270 1.051 5.86 5.31 6.21 15.99 74.07 24 inch 0.013 1,566.51 1,566.14 0.0050 1,572.62 1,572.48 1,569.15 1,569.11 1.71
P271 0.807 5.86 4.16 4.77 16.00 94.00 24 inch 0.013 1,566.98 1,566.51 0.0050 1,572.85 1,572.62 1,569.19 1,569.16 1.36
P272 0.553 5.86 3.80 3.27 15.90 85.00 24 inch 0.013 1,567.40 1,566.98 0.0049 1,573.07 1,572.85 1,569.21 1,569.20 3.91
P273 0.143 5.86 3.00 0.85 19.63 148.79 24 inch 0.013 1,568.52 1,567.40 0.0075 1,574.16 1,573.07 1,569.22 1,569.22 3.12
P274 0.324 5.86 3.00 1.91 23.42 45.73 24 inch 0.013 1,567.89 1,567.40 0.0107 1,573.64 1,573.07 1,569.22 1,569.22 4.49
P275 0.298 5.86 3.00 1.76 114.32 14.33 24 inch 0.013 1,566.31 1,562.65 0.2554 1,572.06 1,572.77 1,566.77 1,565.87 13.31
P276 0.413 5.86 3.00 2.44 15.60 10.51 24 inch 0.013 1,566.52 1,566.47 0.0048 1,572.27 1,57230 1,567.06 1,567.00 3.61
P277 0.512 5.86 3.00 3.02 113.87 14.76 24 inch 0.013 1,566.77 1,563.03 0.2534 1,572.52 1,573.43 1,567.38 1,566.09 15.63
P278 0.374 5.86 3.00 2.21 118.90 13.43 24 inch 0.013 1,567.04 1,563.33 0.2762 1,572.80 1,573.31 1,567.56 1,566.19 14.65
P279 0.593 5.86 3.15 3.50 23.15 10.50 24 inch 0.013 1,567.35 1,567.24 0.0105 1,573.10 1,573.12 1,568.00 1,567.80 5.31
P280 0.342 5,86 3.00 2.02 24.60 43.12 24 inch 0.013 1,567.86 1,567.35 0.0118 1,573.61 1,57310 1,568.35 1,568.15 4.73
P281 8.531 5.63 11.35 48.37 29.33 21.51 30 inch 0.013 1,563.89 1,563,78 0.0051 1,569.35 1,571.82 1,568.19 1,567.89 9.85
P284 0.521 5.86 3.00 3.08 73.73 253.58 24 inch 0.013 1,593.50 1,566.56 0.1062 1,597.50 1,572.70 1,594.11 1,568.87 11.59
P285 0.367 5.86 3.00 2.17 124.18 14.27 24 inch 0.013 1,568.13 1,563.83 0.3013 1,573.88 1,574.11 1,568.64 1.566.54 15.02
P287 0.509 5.86 3.00 3.00 81.96 58.58 24 inch 0.013 1,571.02 1,563.33 0.1313 1,576.66 1,574.25 1,571.62 1.56680 12.39
P288 2.189 5.86 3.56 12.93 15.61 10.50 24 inch 0.013 1,566.04 1,565.99 0.0048 1,572.94 1,572.96 1,567.40 1,567.28 5.55
P289 1.096 5.86 3.28 6.47 16.05 81.49 24 inch 0.013 1,566.45 1,566.04 0.0050 1,570.45 1,572,94 1,567.53 1,567.51 483
P290 1.096 5.86 3.00 6.47 16.04 81.51 24 inch 0.013 1,566.86 1,566.45 0.0050 1,572.94 1,570.45 1,567.76 1,567.58 4.83

P294 2.119 5.86 3.58 12.52 73.97 14.03 24 inch 0.013 1,565.37 1,563.87 0.1069 1,571.94 1,572.32 1,567.17 1,567.16 17.53

P295 0.997 5.86 3.00 5.89 15.95 163.00 24 inch 0.013 1,566.18 1,565.37 0.0050 1,571.94 1,571,94 1,567.28 1,567.23 4.69

P296 0.505 5.86 3.00 2.98 82.65 12.36 24 inch 0.013 1.565.87 1,564.22 0.1335 1,571.62 1,571.65 1,567.21 1,567.22 12.44

P297 2.365 5.86 4.34 13.97 15.61 10.50 24 inch 0.013 1,564.67 1,564.62 0.0048 1,571.56 1,571.59 1,567.31 1,567.27 4.45

P298 1.688 5.86 3.91 9.97 16.04 81.51 24 inch 0.013 1,565.08 1,564.67 0.0050 1,569.08 1,571.56 1,567.54 1,567.38 3.17

P299 1.688 5.86 3.49 9.97 16.04 81.50 24 inch 0.013 1,565.49 1,565.08 0.0050 1,571.56 1,569.08 1,567.74 1,567.58 3.17

P300 0.441 5.86 3.00 2.60 15.94 100.74 24 inch 0.013 1,565.99 1,565.49 0.0050 1,571.62 1,571.56 1,567.78 1,567.77 3.74
P301 0.709 5.86 3.00 4,19 16.03 125.46 24 inch 0.013 1,566.12 1,565.49 0.0050 1,571.64 1,571.56 1,567.83 1,567.80 4.29

P302 0.726 5.86 3.00 4.29 81.91 10.22 24 inch 0.013 1,565.89 1,564.55 0.1311 1,571.64 1,571.68 1,567.43 1,567.44 13.78

P304 2.887 5.86 4.12 17.05 55.00 9.81 24 inch 0.013 1,565.74 1,565.16 0.0591 1,572.70 1,572.82 1,568.11 1,568.05 5.43

P305A 1.922 5.86 3.36 11.35 16.04 81.50 24 inch 0.013 1,566.56 1,566.15 0.0050 1,572.70 1,570.21 1,568.66 1,568.46 3.61

P305B 1.922 5.86 3.74 11.35 16.04 81.50 24 inch 0.013 1,566.15 1,565.74 0.0050 1,570.21 1,572.70 1,568.42 1,568.21 3.61

P306 0.000 0.00 3.00 0.00 15.89 75.00 24 inch 0.013 1,566.52 1,566.15 0.0049 1,570.52 1,570.21 1,568.42 1,568.42 0.00

P307 0.635 5.86 3.00 3.75 67.33 163.89 24 inch 0.013 1,583.11 1,568.59 0.0886 1,588.61 1,574.34 1,583.79 1,570.45 11.53
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Scenario: np Station

Pipe Report

Label System System System Total Full Length Section Mannings Upstream Downstream Slope Upstream Downstream Hydraulic Hydraulic Average
CA Intensity Flow Time System Capacity (ft) Size n Invert Invert (ftlft) Ground Ground Grade Grade Velocity

(acres) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (ftls)
(cfs) (ft) (ft) (ft) (ft) (ft) (ft)

P308 3.168 5.86 3.72 18.71 15.61 10.50 24 inch 0.013 1,567.78 1,567.73 0.0048 1,574.34 1,574.43 1,569.47 1,569.29 5.96
P309 2.039 5.86 3.24 12.05 15.95 162.99 24 inch 0.013 1,568.59 1,567.78 0.0050 1,574.34 1,574.34 1,569.95 1,569.63 5.58
P311 3.553 5.86 6.46 20.99 15.61 10.50 24 inch 0.013 1,568.18 1,568.13 0.0048 1,575.98 1,576.01 1,569.85 1,569.82 5.60
P312 2.209 5.86 6.19 13.05 16.04 81.50 24 inch 0.013 1,568.59 1,568.18 0.0050 1,573.49 1,575.98 1,569.99 1,56993 5.19
P313 2.209 5.86 5.92 13.05 16.06 85.27 24 inch 0.013 1,569.02 1,568.59 0.0050 1,576.08 1,573.49 1,570.18 1,570.12 5.21
P314 0.816 5.86 5.58 4.82 16.06 81.36 24 inch 0.013 1,569.43 1,569.02 0.0050 1,579.36 1,576.08 1,570.31 1,570.31 4.01
P316 0.410 5.86 4.53 2.42 16.00 213.97 24 inch 0.013 1,570.50 1,569.43 0.0050 1,577.39 1,579.36 1,570.97 1,570.42 3.40
P317 0.259 5.86 3.87 1.53 16.04 121.36 24 inch 0.013 1,571.11 1,570.50 0.0050 1,577.10 1,577.39 1,571.50 1,571.02 3.06
P318 0.085 5.86 3.00 0.51 16.03 121.41 24 inch 0.013 1,571.72 1,571.11 0.0050 1,577.39 1,577.10 1,571.96 1,571.52 2.32
P319 8.483 5.86 10.02 50.07 46.98 122.95 36 inch 0.013 1,570.99 1,570.38 0.0050 1,577.98 1,576.12 1,574.52 1,573.83 7.08
P320 1.340 5.86 3.79 7.92 22.65 145.59 24 inch 0.013 1,573.45 1,571.99 0.0100 1,579.14 1,577.98 1,575.56 1,57539 2.52
P321 1.016 5.86 3.41 6.00 22.59 140.34 24 inch 0.013 1,574.85 1,573.45 0.0100 1,580.49 1,579.14 1,575.72 1,575.58 6.08
P322 0.723 5.86 3.00 4.27 22.59 135.38 24 inch 0.013 1,576.20 1,574.85 0.0100 1,581.87 1,580.49 1,576.93 1,575.78 5.53
P323 0.292 5.86 3.00 1.72 69.12 89.12 24 inch 0.013 1,581.56 1,573.24 0.0934 1,587.06 1,577.24 1,582.01 1,573.46 931
P324 1.436 5.86 3.00 8.48 118.70 10.75 24 inch 0.013 1,572.33 1,569.37 0.2753 1,578.08 1,578.09 1,573.37 1,572.94 2189

P325 0.315 5.86 3.00 1.86 72.78 66.08 24 inch 0.013 1,577.76 1,570.92 0.1035 1,583.40 1,578.63 1,578.23 1,573.13 9.88

P326 8.483 5.81 10.31 49.64 47.16 92.00 36 inch 0.013 1,570.38 1,569.92 0.0050 1,576.12 1,578.63 1,573.64 1,573.13 7.02

P327 6.769 5.86 10.00 39.98 80.68 21.71 30 inch 0013 1,572.33 1,571.49 0.0387 1,576.33 1,577.98 1,574.82 1,574.61 16.40

P328 0.194 5.86 3.00 1.15 64.85 21.17 24 inch 0.013 1,575.92 1,574.18 0.0822 1,581.56 1,581.91 1,576.29 1,575.19 7.87
P329A 1.017 5.86 4.27 6.01 15.92 106.96 24 inch 0.013 1,574.71 1,574.18 0.0050 1,581.28 1,581.91 1,575.58 1,575.21 4.71

P329B 1.211 5.86 4.65 7.15 15.98 198.29 24 inch 0.013 1,574.18 1,573.19 0.0050 1,581.91 1,578.63 1,575.13 1,574.13 495

P330 0.816 5.86 3.86 4.82 15.92 108.97 24 inch 0.013 1,575.25 1,574.71 0.0050 1,581.58 1,581.28 1,576.02 1,575.70 4.44
P331 0.700 5.86 3.54 4.13 25.40 115.01 24 inch 0.013 1,576.70 1,575.25 0.0126 1,582.52 1,581.58 1,577.41 1,576.07 5.95
P332 0.473 5.86 3.31 2.80 25.33 74.99 24 inch 0.013 1,577.64 1,576.70 0.0125 1,583.41 1,582.52 1,578.22 1,577.46 5.31
P333 0.241 5.86 3.00 1.42 25.29 80.00 24 inch 0.013 1,578.64 1,577.64 0.0125 1,584.36 1,583.41 1,579.05 1.578.24 4.34

P334 0.000 0.00 0.00 0.00 12.39 123.38 24 inch 0.013 1,577.07 1,576.70 0.0030 1,580.60 1,582.52 1,577.41 1,577.41 0.00
P395 6.208 4.99 15.03 31.21 29.34 21.50 30 inch 0.013 1,567.51 1,567.40 0.0051 1,572.07 1,573.07 1,571.22 1,571.09 6.36
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Scenario: np Station

Node Report - e:;,o,/ \"

Label Area Inlet Inlet System InletTc System Tc System System Rim Sump Hydraulic Hydraulic Headloss
(acres) C CA CA (min) (min) Intensity Rational Elevation Elevation Grade Grade Method

(acres) (acres) (in/hr) Flow (tt) (tt) Line In Line Out
(cfs) (tt) (tt)

CB108 1089+57, 6' Rt 0.863 0.950 0.820 4.451 3.00 8.27 5.86 26.29 1,576.89 1,570.83 1,573.01 1,572.71 HEC-22 Energy
CB109 1089+34, 104' Rt 4.706 0,772 3.631 3.631 8.02 8.02 5.86 21.45 1,576.33 1,571.83 1,574.05 1,574.05 HEC·22 Energy
CB110 1092+50, 79,5' Rt 1,189 0.928 1.104 1,104 3.00 3.00 5.86 6.52 1,571.89 1,567.89 1,569.27 1,569.27 HEC·22 Energy
CB112 4+2011.5' Rt 0.429 0.950 0.408 0.408 3.00 3.00 5.86 2.41 1,592.33 1,582.41 1,582.95 1,582.95 HEC-22 Energy
CB1131096+41,79.5'Lt 1.580 0.863 1.363 1.363 3.00 3.00 5.86 8.05 1,569.47 1,564.22 1,567.86 1,567.86 HEC-22 Energy
CB114 1097+42.90, 79.5' Lt 0.655 0.849 0.556 3.444 3.00 5.80 5.86 20.35 1,569.29 1,562.15 1,567.04 1,567.00 HEC-22 Energy
CB1151094+42.90, 0' Rt 0.000 0.000 0.000 2.888 3.00 5.41 5.86 17.06 1,568.05 1,562.55 1,567.27 1,567.18 HEC-22 Energy
CB1161097+64,79.5'Rt 1.241 0.849 1.054 2.888 3.00 5.01 5.86 17.06 1,569.24 1,562.97 1,567.64 1,567.42 HEC-22 Energy
CB117 1095+64,79.5' Lt 1.019 0.848 0.864 1.271 3.00 3.16 5.86 7.51 1,569.24 1,563.99 1,567.78 1,567.75 HEC-22 Energy
CB118 1096+63.75, 79.5' Rt 0.667 0.844 0.563 1.834 3.00 4.25 5.86 10.83 1,569.07 1,563.49 1,567.72 1,567.71 HEC-22 Energy
CB 119 1098+45, 79.5' Lt 0.918 0.859 0.788 0.788 3.00 3.00 5.86 4.66 1,569.46 1,564.22 1,566.93 1,566.93 HEC-22 Energy
CB120 8+90,13.9' Lt 0.479 0.904 0.433 0.433 3.00 3.00 5.86 2.56 1,577.01 1,571.76 1,572.32 1,572.32 HEC-22 Energy
CB121 1101+50,79.5' Lt 1.039 0.886 0.920 2.480 3.00 4.02 5.86 14.65 1,570.33 1,563.19 1,566.89 1,566.82 HEC-22 Energy
CB122 1101+50, 79.5' Rt 1.194 0.891 1.063 1.560 3.00 3.09 5.86 9.22 1,570.33 1,564.83 1,567.21 1,567.16 HEC-22 Energy
CB123 10+85, 11.5' Lt 0.523 0.950 0.497 0.497 3.00 3.00 5.86 2.93 1,572.54 1,567.18 1,567.78 1,567.78 HEC-22 Energy

CB 124 11 +80, 5.5' Lt 0.458 0.816 0.374 0.374 3.00 3.00 5.86 2.21 1,571.54 1,566.04 1,566.56 1,566.56 HEC-22 Energy
CB125 12+77 5.5' Lt 0.157 0.789 0.124 14.561 3.00 13.43 5.26 77.25 1,570.86 1,558.90 1,566.21 1,566.20 HEC-22 Energy
CB 126 13+37.49, 5.5' Lt 0.313 0.849 0.266 4.065 3.00 10.29 5.81 23.81 1,570.74 1,562.39 1,566.46 1,566.38 HEC-22 Energy
CB1271105+40, 0' Rt 0.000 0.000 0,000 3.800 3.00 9.82 5.86 22.44 1,569.20 1,563.01 1,566.95 1,566.80 HEC-22 Energy
CB 128 15+66, 11.32' Rt 0.420 0.950 0.399 1.346 3.00 5.64 5.86 7.95 1,570.93 1,565.00 1,567.91 1,567.89 HEC-22 Energy
CB12912+82, 11.5' Rt 0.148 0.950 0.141 0.141 3.00 3.00 5.86 0,83 1,570.38 1,564.96 1,568.14 1,568.14 HEC-22 Energy
CB130 13+57.01, 11.5' Rt 0.114 0.950 0.108 2.340 3.00 9.02 5.86 13.83 1,570.21 1,564.58 1,568.14 1,568.01 HEC-22 Energy
CB13114+33, 11.5' Rt 0.119 0.950 0.113 3.800 3.00 9.31 5.86 22.44 1,570.38 1,563.70 1,567.73 1,567.35 HEC-22 Energy
CB132 1107+88, 105.27' Rt 0.362 0.950 0,344 0.947 3.00 4.18 5.86 5.59 1,57163 1,565.78 1,568.02 1,568.01 HEC-22 Energy
CB133 1109+3795.30' Rt 0.273 0.950 0.259 0.603 3.00 3.57 5.86 3.56 1,572.24 1,566.53 1,568.05 1,568.05 HEC-22 Energy
CB134 1110+5791.56' Rt 0.362 0.950 0.344 0.344 3.00 3.00 5.86 2.03 1,572.55 1,567.13 1,568.05 1,568.05 HEC-22 Energy
CB135 13+98, 5.5' Lt 0.445 0.882 0.393 0.393 3.00 3.00 5.86 2.32 1,570.86 1,565.35 1,566.25 1,566.25 HEC-22 Energy
CB137 15+18,5.5' Lt 0.531 0.880 0.467 0.467 3.00 3.00 5.86 2.76 1,571.34 1,565.85 1,566.43 1,566.43 HEC·22 Energy
CB139 1108+75,102.05' Lt 0.495 0.879 0.435 0.435 3.00 3.00 5.86 2.57 1,571.94 1,566.44 1,567.00 1,567.00 HEC-22 Energy

CB141 1110+25,96.01' Lt 0.620 0.875 0.542 0.542 3.00 3.00 5.86 3.20 1,572.41 1,566.91 1,567.54 1,567.54 HEC-22 Energy

CB142 13+57.01,22.5' Rt 2.988 0.700 2.092 2.092 8.99 8.99 5.86 12.35 1,571.50 1,564.62 1,568.40 1,568.40 HEC-22 Energy

CB150 1116+2591.5' Lt 1.273 0.875 1.114 1.975 3.00 3.70 5.86 11.67 1,572.01 1,565.65 1,566.99 1,566.92 HEC-22 Energy

CB151 1116+2591.5' Rt 0.907 0.950 0.862 0.862 3.00 3.00 5.86 5.09 1,572.01 1,566.59 1,567.39 1,567.39 HEC-22 Energy

CB1521119+5091.5' Lt 1.032 0.873 0.901 4.705 3.00 15.54 4.93 23.39 1,571.20 1,564.83 1,566.87 1,566.74 HEC-22 Energy

CB153 1119+500' Lt 0.000 0.000 0.000 3.805 3.00 15.29 4.96 19.02 1,569.20 1,565.30 1,567.62 1,567.53 HEC-22 Energy

Title: Red Mtn Fwy
q:\...\pumpstation\pumpstation95c.stm
04/13/05 04:01:14 PM

Stanley Consultants Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Scott Rasmussen
StormCAD v5.0 [5.0010]

Page 1 of 8



Scenario: np Station

Node Report

Label Area Inlet Inlet System Inlet Tc System Tc System System Rim Sump Hydraulic Hydraulic Headloss
(acres) C CA CA (min) (min) Intensity Rational Elevation Elevation Grade Grade Method

(acres) (acres) (in/hr) Flow (ft) (ft) Line In Line Out
(cfs) (ft) (ft)

CB154 1119+5091.5' Rt 1.034 0.950 0.982 3.805 3.00 15.03 4.99 19.13 1,571.20 1,565.78 1,568.96 1,568.31 HEC-22 Energy
CB155 1118+75 117' Rt 4.032 0.700 2.822 2.822 14.74 14.74 5.04 14.33 1,570.56 1,566.17 1,569.27 1,569.27 HEC-22 Energy
CB1561124+00 91.5' Lt 1.471 0.867 1.276 1.940 3.00 3.37 5.86 11.46 1,569.85 1,563.60 1,565.07 1,565.00 HEC-22 Energy
CB157 1124+00 0' Lt 0.699 0.950 0.664 0.664 3.00 3.00 5.86 3.92 1,568.07 1,564.07 1,565.07 1,565.07 HEC-22 Energy
CB1581127+00 91.5' Lt 0.993 0.865 0.859 0.859 3.00 3.00 5.86 5.07 1,569.21 1,563.71 1,564.50 1,564.50 HEC-22 Energy
CB1591128+00 91.5' Lt 0.672 0.862 0.579 6.463 3.00 13.42 5.27 34.30 1,569.16 1,562.91 1,565.16 1,565.04 HEC-22 Energy
CB160 1128+000' Rt 1.461 0.950 1.388 5.884 3.00 13.17 5.31 31.48 1,567.38 1,563.38 1,565.74 1,565.65 HEC-22 Energy
CB161 1128+00 117' Rt 6.423 0.700 4.496 4.496 12.88 12.88 5.36 24.29 1,570.00 1,563.97 1,566.01 1,566.01 HEC-22 Energy
CB1621129+00 91.5' Lt 0.496 0.865 0.429 0.429 3.00 3.00 5.86 2.53 1,569.21 1,563.71 1,564.48 1,564.48 HEC-22 Energy
CB1631130+50 91.5' Lt 0.730 0.865 0.631 1.397 3.00 3.36 5.86 8.25 1,569.47 1,563.23 1,564.32 1,564.26 HEC-22 Energy
CB164 1130+500' Rt 0.806 0.950 0.766 0.766 3.00 3.00 5.86 4.52 1,567.70 1,563.70 1,564.45 1,564.45 HEC·22 Energy
CB1651132+71 91.86' Lt 0.395 0.868 0.343 0.343 3.00 3.00 5.86 2.03 1,570.02 1,564.52 1,565.01 1,565.01 HEC·22 Energy
CB166 1133+91 94.37' Lt 0.573 0.871 0.499 1.619 3.00 3.33 5.86 9.57 1,570.26 1,564.07 1,565.25 1,565.20 HEC-22 Energy
CB167 1133+91 0' Rt 1.179 0.950 1.120 1.120 3.00 3.00 5.86 6.62 1,568.55 1,564.55 1,565.46 1,565.46 HEC-22 Energy
CB1681135+62 99.5' Lt 0.456 0.875 0.399 0.399 3.00 3.00 5.86 2.36 1,570.56 1,565.06 1,565.59 1,565.59 HEC-22 Energy
CB1691136+93107.10'Lt 0.752 0.880 0.662 2.077 3.00 3.43 5.86 12.27 1,570.71 1,564.49 1,565.82 1,565.75 HEC-22 Energy
CB170 1137+1392' Rt 1.724 0.700 1.207 1.416 3.00 3.04 5.86 8.36 1,573.50 1,568.58 1,569.67 1,569.61 HEC-22 Energy
CB171 7+2111.5' Lt 0.220 0.950 0.209 0.209 3.00 3.00 5.86 1.23 1,574.22 1,568.82 1,569.66 1,569.66 HEC-22 Energy
CB176 8+9511.5' Lt 0.351 0.804 0.282 5.855 3.00 11.25 5.64 33.30 1,571.13 1,564.31 1,566.63 1,566.41 HEC-22 Energy
CB177 1138+92 79.5' Lt 0.992 0.896 0.889 5.573 3.00 11.14 5.66 31.80 1,571.87 1,564.52 1,567.02 1,566.86 HEC-22 Energy
CB178 1138+92 0' Rt 0.786 0.950 0.747 4.684 3.00 10.94 5.70 26.90 1,569.80 1,564.93 1,567.62 1,567.32 HEC-22 Energy
CB17910+7511.5' Lt 0.610 0.950 0.580 3.938 3.00 10.44 5.78 22.95 1,576.34 1,566.02 1,570.54 1,569.87 HEC-22 Energy

CB180 10+9041' Rt 4.675 0.718 3.358 3.358 10.29 10.29 5.81 19.66 1,570.30 1,566.30 1,570.30 1,570.30 HEC-22 Energy

CB18111+00 11.5' Lt 0.332 0.807 0.268 0.268 3.00 3.00 5.86 1.58 1,571.64 1,566.12 1,566.56 1,566.56 HEC-22 Energy
CB182 13+00 11.5' Lt 0.741 0.874 0.648 0.648 3.00 3.00 5.86 3.83 1,573.14 1,567.62 1,568.31 1,568.31 HEC-22 Energy
CB 183 1143+00 79.5' Lt 1.248 0.853 1.064 1.797 3.00 3.31 5.86 10.61 1,572.89 1,566.41 1,567.65 1,567.61 HEC-22 Energy
CB184 1143+00 0' Rt 0.771 0.950 0.732 0.732 3.00 3.00 5.86 4.33 1,570.82 1,566.82 1,567.65 1,567.65 HEC-22 Energy
CB185 1147+00 79.5' Lt 1.180 0.834 0.984 1.544 3.00 3.34 5.86 9.12 1,573.89 1,567.41 1,568.54 1,568.51 HEC-22 Energy
CB186 1147+000' Rt 0.589 0.950 0.560 0.560 3.00 3.00 5.86 3.31 1,571.82 1,567.82 1,568.53 1,568.53 HEC-22 Energy
CB 189 1150+32 79.5' Lt 1.107 0.822 0.910 2.004 3.00 3.68 5.86 11.84 1,574.89 1,568.25 1,569.58 1,569.54 HEC-22 Energy
CB190 1150+340' Rt 0.000 0.000 0.000 1.094 3.00 3.40 5.86 6.46 1,572.66 1,568.66 1,569.70 1,569.59 HEC-22 Energy
CB191 1151+1679.5' Rt 1.310 0.835 1.094 1.094 3.00 3.00 5.86 6.46 1,575.10 1,569.24 1,570.14 1,570.14 HEC-22 Energy
CB192 1153+1579.5' Lt 1.255 0.838 1.051 1.051 3.00 3.00 5.86 6.21 1,575.60 1,570.10 1,570.98 1,570.98 HEC-22 Energy
CB 194 1155+00 79.5' Rt 1.105 0.830 0.917 2.445 3.00 3.18 5.86 14.44 1,576.06 1,569.69 1,571.44 1,571.18 HEC-22 Energy
CB195 1153+70200' Rt 1.766 0.865 1.528 1.528 3.00 3.00 5.86 9.03 1,596.00 1,589.02 1,590.09 1,590.09 HEC·22 Energy
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Scenario: lp Station

Node Report

Label Area Inlet Inlet System InletTc System Tc System System Rim Sump Hydraulic Hydraulic Headloss
(acres) C CA CA (min) (min) Intensity Rational Elevation Elevation Grade Grade Method

(acres) (acres) (in/hr) Flow (ft) (ft) Line In Line Out
(cfs) (ft) (ft)

CB1961156+00 0' Rt 0.000 0.000 0.000 0.000 3.00 3.00 0.00 0.00 1,574.06 1,570.06 1,570.77 1,570.77 HEC-22 Energy
CB2011161+7579.5'Lt 1.319 0.836 1.103 2.204 3.00 3.56 5.86 13.02 1,575.87 1,569.22 1,570.63 1,570.58 HEC-22 Energy
CB2021161+75 0' Rt 0.000 0.000 0.000 1.101 3.00 3.28 5.86 6.50 1,573.63 1,569.63 1,570.66 1,570.64 HEC-22 Energy
CB2031161+75 79.5' Rt 1.316 0.837 1.101 1.101 3.00 3.00 5.86 6.50 1,575.87 1,570.04 1,570.94 1,570.94 HEC-22 Energy
CB205 1165+50 79.5' Lt 1.272 0.841 1.070 2.393 3.00 3.87 5.86 14.13 1,574.94 1,568.20 1,569.61 1,569.55 HEC-22 Energy
CB206 1165+50 79.5' Rt 1.162 0.855 0.993 1.323 3.00 3.33 5.86 7.81 1,574.94 1,569.01 1,570.03 1,570.00 HEC-22 Energy
CB207 14+61 11.5' Rt 0.347 0.950 0.330 0.330 3.00 3.00 5.86 1.95 1,574.77 1,569.35 1,570.03 1,570.03 HEC-22 Energy
CB208 10+007.5' Lt 0.588 0.886 0.521 0.521 3.00 3.00 5.86 3.08 1,576.00 1,570.61 1,571.22 1,571.22 HEC-22 Energy
CB209 1168+27 79.5' Lt 0.816 0.863 0.704 8.837 3.00 16.69 4.81 42.83 1,574.24 1,563.49 1,565.77 1,565.69 HEC-22 Energy
CB210 1168+270' Rt 0.000 0.000 0.000 8.133 3.00 16.51 4.83 39.58 1,572.00 1,563.90 1,566.08 1,566.01 HEC-22 Energy
CB211 1168+27 79.5' Rt 0.676 0.896 0.606 8.133 3.00 16.33 4.85 39.74 1,574.24 1,564.31 1,566.49 1,566.41 HEC-22 Energy
CB212 17+40 11.5' Rt 0.211 0.950 0.200 7.527 3.00 16.23 4.86 36.86 1,573.63 1,564.53 1,567.21 1,566.57 HEC-22 Energy
CB213 18+1510.33' Rt 0.214 0.950 0.203 7.327 3.00 16.06 4.88 36.01 1,573.46 1,564.90 1,567.38 1,567.33 HEC-22 Energy
CB214 18+759.14' Rt 0.159 0.950 0.151 7.123 3.00 15.92 4.89 35.12 1,573.32 1,565.20 1,567.52 1,567.46 HEC-22 Energy
CB2151170+15 104.48' Rt 0.137 0.950 0.130 6.972 3.00 15.80 4.90 34.47 1,573.27 1,565.97 1,568.34 1,568.25 HEC-22 Energy
CB2161170+70 100.44 Rt 0.137 0.950 0.130 6.842 3.00 15.66 4.92 33.92 1,573.22 1,566.25 1,568.77 1,568.69 HEC-22 Energy
CB217 1171+2896.6' Rt 0.139 0.950 0.132 6.712 3.00 15.52 4.93 33.38 1,573.14 1,566.54 1,569.25 1,569.16 HEC-22 Energy
CB218 1172+10 93.27' Rt 0.189 0.950 0.180 6.580 3.00 15.32 4.96 32.87 1,573.01 1,566.95 1,569.87 1,569.78 HEC-22 Energy
CB219 1173+00 91.5' Rt 0.202 0.950 0.192 6.400 3.00 15.09 4.98 32.13 1,572.82 1,567.40 1,571.09 1,570.42 HEC-22 Energy
CB220 12+005.5' Lt 0.274 0.806 0.221 0.221 3.00 3.00 5.86 1.30 1,573.74 1,568.32 1,568.71 1,568.71 HEC-22 Energy
CB221 1170+2479.5' Lt 0.497 0.890 0.442 0.442 3.00 3.00 5.86 2.61 1,573.75 1,568.25 1,568.81 1,568.81 HEC-22 Energy
CB222 14+485.5' Lt 0.623 0.861 0.536 0.536 3.00 3.00 5.86 3.17 1,572.90 1,567.40 1,568.02 1,568.02 HEC-22 Energy
CB223 1173+03 105.07' Lt 0.588 0.882 0.519 0.519 3.00 3.00 5.86 3.06 1,572.54 1,567.04 1,567.65 1,567.65 HEC-22 Energy

CB224 1174+24 99.4' Lt 0.415 0.878 0.364 0.364 3.00 3.00 5.86 2.15 1,572.35 1,566.85 1,567.36 1,567.36 HEC-22 Energy

CB225 1175+67 94.34' Lt 0.471 0.876 0.412 0.412 3.00 3.00 5.86 2.44 1,572.10 1,566.60 1,567.14 1,567.14 HEC-22 Energy
CB2261176+70 91.81' Lt 0.336 0.870 0.292 0.292 3.00 3.00 5.86 1.73 1,571.89 1,566.39 1,566.85 1,566.85 HEC-22 Energy

CB227 1178+60 91.5' Lt 0.620 0.868 0.538 1.726 3.00 3.64 5.86 10.19 1,571.42 1,564.95 1,566.17 1,566.09 HEC-22 Energy
CB228 1178+60 0' Rt 0.000 0.000 0.000 1.188 3.00 3.33 5.86 7.01 1,569.42 1,565.42 1,566.42 1,566.36 HEC-22 Energy
CB229 1178+60 91.5' Rt 1.250 0.950 1.188 1.188 3.00 3.00 5.86 7.01 1,571.42 1,565.89 1,566.83 1,566.83 HEC-22 Energy
CB230 1180+75 91.5' Lt 0.702 0.868 0.609 0.609 3.00 3.00 5.86 3.60 1,570.96 1,565.46 1,566.12 1,566.12 HEC-22 Energy

CB2311182+00 91.5' Lt 0.818 0.867 0.709 6.688 3.00 16.03 4.88 32.90 1,570.88 1,563.41 1,565.36 1,565.28 HEC-22 Energy

CB232 1182+00 O' Rt 0.000 0.000 0.000 5.979 3.00 15.81 4.90 29.55 1,568.88 1,563.88 1,565.72 1,565.64 HEC-22 Energy

CB233 1182+00 91.5' Rt 0.560 0.950 0.532 5.979 3.00 15.58 4.93 29.70 1,570.88 1,564.36 1,566.20 1,566.12 HEC-22 Energy

CB2341182+00 117' Rt 6.293 0.700 4.405 4.405 15.53 15.53 4.93 21.90 1,568.97 1,564.97 1,566.58 1,566.58 HEC-22 Energy

CB235 1180+7591.5' Rt 0.481 0.950 0.457 0.457 3.00 3.00 5.86 2.70 1,570.96 1,565.98 1,566.84 1,566.84 HEC-22 Energy
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Scenario: lp Station

Node Report

Label Area Inlet Inlet System Inlet Tc System Tc System System Rim Sump Hydraulic Hydraulic Headloss
(acres) C CA CA (min) (min) Intensity Rational Elevation Elevation Grade Grade Method

(acres) (acres) (in/hr) Flow (tt) (tt) Line In Line Out
(cis) (tt) (It)

CB236 1183+25 91.5' Rt 0.616 0.950 0.585 0.585 3.00 3.00 5.86 3.46 1,570.96 1,565.98 1,566.84 1,566.84 HEC-22 Energy
CB237 1183+25 106.45' Lt 0.892 0.868 0.775 0.775 3.00 3.00 5.86 4.58 1,570.96 1,565.46 1,566.21 1,566.21 HEC-22 Energy
CB238 1186+0091.5' Lt 1.277 0.871 1.113 1.962 3.00 3.70 5.86 11.59 1,571.57 1,565.10 1,566.41 1,566.32 HEC-22 Energy
CB239 1168+00 0' Rt 0.000 0.000 0.000 0.849 3.00 3.35 5.86 5.02 1,569.57 1,565.57 1,566.45 1,566.41 HEC·22 Energy
CB240 1186+0091.5' Rt 0.894 0.950 0.849 0.849 3.00 3.00 5.86 5.02 1,571.57 1,566.05 1,566.84 1,566.84 HEC-22 Energy
CB241 1190+0091.5' LT 1.248 0.876 1.093 3.185 3.00 10.92 5.70 18.30 1,572.57 1,566.13 1,567.90 1,567.79 HEC-22 Energy
CB242 1190+00 91.5' Rt 0.893 0.950 0.848 2.092 3.00 10.36 5.80 12.23 1,572.57 1,567.07 1,568.46 1,568.38 HEC-22 Energy
CB243 1190+00 117' Rt 1.777 0.700 1.244 1.244 10.29 10.29 5.81 7.28 1,571.74 1,567.18 1,568.46 1,568.46 HEC-22 Energy
CB250 1198+00 91.5' Lt 1.245 0.876 1.091 1.939 3.00 3.70 5.86 11.45 1,572.57 1,566.13 1,567.48 1,567.39 HEC-22 Energy
CB251 1198+00 91.5' Rt 0.893 0.950 0.848 0.848 3.00 3.00 5.86 5.01 1,572.57 1,567.07 1,567.86 1,567.86 HEC-22 Energy
CB252 1202+0091.5' Lt 1.270 0.873 1.108 1.957 3.00 3.70 5.86 11.56 1,571.57 1,565.10 1,566.47 1,566.37 HEC·22 Energy
CB253 1202+00 0' Rt 0.000 0.000 0.000 0.848 3.00 3.35 5.86 5.01 1,569.57 1,565.57 1,566.52 1,566.48 HEC-22 Energy
CB254 1202+0091.5' Rt 0.893 0.950 0.848 0.848 3.00 3.00 5.86 5.01 1,571.57 1,566.05 1,566.84 1,566.84 HEC-22 Energy
CB255 1204+7591.5' Lt 0.889 0.869 0.773 0.773 3.00 3.00 5.86 4.56 1,570.96 1,565.46 1,566.21 1,566.21 HEC-22 Energy
CB256 1206+00 91.5' Lt 0.814 0.868 0.706 7.305 3.00 19.65 4.49 33.07 1,570.88 1,562.96 1,565.68 1,565.62 HEC-22 Energy
CB257 1206+00 0' Rt 0.000 0.000 0.000 6.599 3.00 19.43 4.51 30.03 1,568.88 1,563.43 1,565.82 1,565.77 HEC-22 Energy
CB258 1206+00 91.5' Rt 0.560 0.950 0.532 6.599 3.00 19.20 4.54 30.19 1,570.88 1,563.91 1,565.95 1,565.89 HEC-22 Energy
CB259 1206+00 117' Rt 6.928 0.700 4.850 4.850 19.15 19.15 4.54 22.22 1,569.40 1,564.02 1,565.95 1,565.95 HEC-22 Energy
CB260 1204+7591.5' Rt 0.950 0.615 0.584 0.584 3.00 3.00 5.86 3.45 1,570.96 1,565.54 1,566.49 1,566.49 HEC-22 Energy
CB261 1207+2591.5' Rt 0.666 0.950 0.633 0.633 3.00 3.00 5.86 3.74 1,570.96 1,565.54 1,566.49 1,566.49 HEC-22 Energy
CB262 1207+2591.5' Lt 0.892 0.868 0.775 0.775 3.00 3.00 5.86 4.58 1,570.96 1,565.46 1,566.21 1,566.21 HEC-22 Energy
CB263 1210+0091.5' Lt 0.323 0.871 0.281 10.907 3.00 11.84 5.54 60.91 1,571.57 1,562.30 1,566.15 1,566.03 HEC-22 Energy
CB264 1210+00 0' Rt 0.000 0.000 0.000 10.626 3.00 11.62 5.58 59.75 1,569.57 1,562.77 1,567.03 1,566.69 HEC-22 Energy
CB265 1210+21 94.03' Rt 0.242 0.950 0.230 10.626 3.00 11.39 5.62 60.18 1,571.57 1,563.28 1,567.89 1,567.61 HEC·22 Energy
CB266 1211 +25 96.93' Rt 0.240 0.950 0.228 1.865 3.00 8.03 5.86 11.02 1,571.77 1,564.80 1,568.78 1,568.75 HEC-22 Energy
CB2671212+25 100.39' Rt 0.224 0.950 0.213 1.637 3.00 7.37 5.86 9,67 1,571.95 1,565.30 1,568.93 1,568.91 HEC·22 Energy
CB268 1213+15 104.07' Rt 0.198 0.950 0.188 1.424 3.00 6.69 5.86 8.41 1,572.11 1,565.75 1,569.03 1,569.02 HEC-22 Energy
CB269 1213+92 107.64' Rt 0.195 0.950 0.185 1.236 3.00 6.04 5.86 7.30 1,572.23 1,566.14 1,569.11 1,569.09 HEC·22 Energy
CB270 8+21 5,5' Rt 0.257 0.950 0.244 1.051 3.00 5.31 5.86 6.21 1,572.37 1,566.51 1,569.16 1,569.15 HEC-22 Energy
CB271 9+15 5.5' Rt 0.267 0.950 0.254 0.807 3.00 4.16 5.86 4.77 1,572.60 1,566.98 1,569.20 1,569.19 HEC-22 Energy
CB272 10+00 5.5' Rt 0.090 0.950 0.085 0.553 3.00 3.80 5.86 3.27 1,572.82 1,567.40 1,569.22 1,569.21 HEC-22 Energy

CB273 11 +47 11.5' Lt 0.151 0.950 0.143 0.143 3.00 3.00 5.86 0.85 1,574.02 1,568.52 1,569.22 1,569.22 HEC·22 Energy

CB274 1216+5379.5' Rt 0.362 0.895 0.324 0.324 3.00 3.00 5.86 1.91 1,573.39 1,567.89 1,569.22 1,569.22 HEC-22 Energy

CB275 1211 +01 92.29' Lt 0.340 0.876 0.298 0.298 3.00 3.00 5.86 1.76 1,571.81 1,566.31 1,566.77 1,566.77 HEC-22 Energy

CB276 1212+0894.98' Lt 0.469 0.880 0.413 0.413 3.00 3.00 5.86 2.44 1,572.02 1,566.52 1,567.06 1,567.06 HEC-22 Energy
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Scenario: np Station

Node Report

Label Area Inlet Inlet System InletTc System Tc System System Rim Sump Hydraulic Hydraulic Headloss
(acres) C CA CA (min) (min) Intensity Rational Elevation Elevation Grade Grade Method

(acres) (acres) (in/hr) Flow (tt) (tt) Line In Line Out
(cfs) (tt) (tt)

CB277 1213+53 100.83' Lt 0.578 0.886 0.512 0.512 3.00 3.00 5.86 3.02 1,572.27 1,566.77 1,567.38 1,567.38 HEC-22 Energy
CB278 6+85 9.65' Lt 0.422 0.886 0.374 0.374 3.00 3.00 5.86 2.21 1,572.55 1,567.04 1,567.56 1,567.56 HEC-22 Energy
CB279 8+06 11.5' Lt 0.308 0.812 0.250 0.593 3.00 3.15 5.86 3.50 1,572.85 1,567.35 1,568.15 1,568.00 HEC-22 Energy
CB280 1216+34 79.5' Lt 0.376 0.911 0.342 0.342 3.00 3.00 5.86 2.02 1,573.36 1,567.86 1,568.35 1,568.35 HEC-22 Energy
CB2811210+21119.54' Rt 11.115 0.767 8.531 8.531 11.35 11.35 5.63 48.37 1,569.35 1,563.89 1,568.19 1,568.19 HEC-22 Energy
CB284 1231+89219' Rt 0.744 0.700 0.521 0.521 3.00 3.00 5.86 3.08 1,597.50 1,593.50 1.594.11 1,594.11 HEC-22 Energy
CB285 10+00 11.5' Lt 0.447 0.821 0.367 0.367 3.00 3.00 5.86 2.17 1,573.63 1,568.13 1,568.64 1,568.64 HEC-22 Energy
CB287 13+05 11.5' Lt 0.596 0.854 0.509 0.509 3.00 3.00 5.86 3.00 1,576.41 1,571.02 1,571.62 1,571.62 HEC-22 Energy
CB288 1222+50 79.5' Lt 1.254 0.871 1.093 2.189 3.00 3.56 5.86 12.93 1,572.69 1,566.04 1,567.51 1,567.40 HEC-22 Energy
CB289 1222+50 0' Rt 0.000 0.000 0.000 1.096 3.00 3.28 5.86 6.47 1,570.45 1,566.45 1,567.58 1,567.53 HEC-22 Energy
CB290 1222+50 79.5' Rt 1.257 0.872 1.096 1.096 3.00 3.00 5.86 6.47 1,572.69 1,566.86 1,567.76 1,567.76 HEC-22 Energy
CB294 1226+50 79.5' Lt 1.330 0.844 1.122 2.119 3.00 3.58 5.86 12.52 1,571.69 1,565.37 1,567.23 1,567.17 HEC-22 Energy
CB295 1226+50 79.5' Rt 1.149 0.867 0.997 0.997 3.00 3.00 5.86 5.89 1,571.69 1,566.18 1,567.28 1,567.28 HEC-22 Energy
CB296 1228+2179.5' Rt 0.604 0.835 0.505 0.505 3.00 3.00 5.86 2.98 1,571.37 1,565.87 1,567.21 1,567.21 HEC-22 Energy
CB297 1229+21.21 79.5' Lt 0.814 0.832 0.677 2.365 3.00 4.34 5.86 13.97 1,571.31 1,564.67 1,567.38 1,567.31 HEC-22 Energy
CB298 1229+21.210' Rt 0.000 0.000 0.000 1.688 3.00 3.91 5.86 9.97 1,569.08 1,565.08 1,567.58 1,567.54 HEC-22 Energy
CB299 1229+21.21 79.5' Rt 0.615 0.875 0.538 1.688 3.00 3.49 5.86 9.97 1,571.31 1,565.49 1,567.77 1,567.74 HEC-22 Energy
CB300 1228+21 79.5' Rt 0.512 0.861 0.441 0.441 3.00 3.00 5.86 2.60 1,571.37 1,565.99 1,567.78 1,567.78 HEC-22 Energy
CB301 1230+4679.5' Rt 0.884 0.802 0.709 0.709 3.00 3.00 5.86 4.19 1,571.39 1,566.12 1,567.83 1,567.83 HEC-22 Energy

CB302 1230+46 79.5' Lt 0.903 0.804 0.726 0.726 3.00 3.00 5.86 4.29 1,571.39 1,565.89 1,567.43 1,567.43 HEC-22 Energy
CB304 1234+00 79.5' Lt 1.114 0.866 0.965 2.887 3.00 4.12 5.86 17.05 1,572.45 1,565.74 1,568.21 1,568.11 HEC-22 Energy
CB305 1234+00 79.5' Rt 1.727 0.811 1.401 1.922 3.00 3.36 5.86 11.35 1,572.45 1,566.56 1,568.87 1,568.66 HEC-22 Energy

CB306 1234+750' Rt 0.000 0.000 0.000 0.000 3.00 3.00 0.00 0.00 1,570.52 1,566.52 1,568.42 1,568.42 HEC-22 Energy

CB307 9+18 11.5' Rt 0.668 0.950 0.635 0.635 3.00 3.00 5.86 3.75 1,588.36 1,583.11 1,583.79 1,583.79 HEC-22 Energy

CB308 1238+00 79.5' Lt 1.339 0.843 1.129 3.168 3.00 3.72 5.86 18.71 1,574.09 1,567.78 1,569.63 1,569.47 HEC-22 Energy

CB309 1238+00 79.5' Rt 1.715 0.819 1.405 2.039 3.00 3.24 5.86 12.05 1,574.09 1,568.59 1,570.45 1,569.95 HEC-22 Energy
CB3111242+0079.5'Lt 1.579 0.851 1.344 3.553 3.00 6.46 5.86 20.99 1,575.73 1,568.18 1,569.93 1,569.85 HEC-22 Energy
CB312 1242+00 0' Rt 0.000 0.000 0.000 2.209 3.00 6.19 5.86 13.05 1,573.49 1,568.59 1,570.12 1,569.99 HEC-22 Energy
CB313 1242+25 79.5' Rt 1.599 0.871 1.393 2.209 3.00 5.92 5.86 13.05 1,575.83 1,569.02 1,570.31 1,570.18 HEC-22 Energy
CB314 14+85 11.5' Lt 0.427 0.950 0.406 0.816 3.00 5.58 5.86 4.82 1,579.22 1,569.43 1,570.42 1,570.31 HEC-22 Energy
CB316 16+97 11.5' Rt 0.159 0.950 0.151 0.410 3.00 4.53 5.86 2.42 1,577.14 1,570.50 1,571.02 1,570.97 HEC-22 Energy
CB31718+18.3611.5' Rt 0.183 0.950 0.174 0.259 3.00 3.87 5.86 1.53 1,576.85 1,571.11 1,571.52 1,571.50 HEC-22 Energy

CB31819+40 11.5' Rt 0.090 0.950 0.085 0.085 3.00 3.00 5.86 0.51 1,577.14 1,571.72 1,571.96 1,571.96 HEC-22 Energy

CB31920+3111.29'Rt 0.393 0.950 0.373 8.483 3.00 10.02 5.86 50.07 1,577.73 1,570.99 1,574.61 1,574.52 HEC-22 Energy

CB320 1249+50 105.65' Rt 0.342 0.950 0.325 1.340 3.00 3.79 5.86 7.92 1,578.89 1,573.45 1,575.58 1,575.56 HEC-22 Energy
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Scenario: lp Station

Node Report

Label Area Inlet Inlet System Inlet Tc System Tc System System Rim Sump Hydraulic Hydraulic Headloss
(acres) C CA CA (min) (min) Intensity Rational Elevation Elevation Grade Grade Method

(acres) (acres) (in/hr) Flow (tt) (tt) Line In Line Out
(cfs) (tt) (tt)

C8321 1250+9095.87' Rt 0.308 0.950 0.293 1.016 3.00 3.41 5.86 6.00 1,580.24 1,574.85 1,575.78 1,575.72 HEC-22 Energy
C8322 1252+25 91.5' Rt 0.761 0.950 0.723 0.723 3.00 3.00 5.86 4.27 1,581.62 1,576.20 1,576.93 1,576.93 HEC-22 Energy
CB323 7+00 23.5' Lt 0.307 0.950 0.292 0.292 3.00 3.00 5.86 1.72 1,586.92 1,581.56 1,582.01 1,582.01 HEC-22 Energy
CB324 1247+0079.5' Lt 1.630 0.881 1.436 1.436 3.00 3.00 5.86 8.48 1,577.83 1,572.33 1,573.37 1,573.37 HEC-22 Energy
CB325 10+00 14.5' Lt 0.349 0.903 0.315 0.315 3.00 3.00 5.86 1.86 1,583.26 1,577.76 1,578.23 1,578.23 HEC-22 Energy
CB326 1247+950' Rt 0.000 0.000 0.000 8.483 3.00 10.31 5.81 49.64 1,576.12 1,570.38 1,573.83 1,573.64 HEC-22 Energy
CB32720+31 37' Rt 9.670 0.700 6.769 6.769 10.00 10.00 5.86 39.98 1,576.33 1,572.33 1,574.82 1,574.82 HEC-22 Energy
CB328 12+006.5' Lt 0.228 0.851 0.194 0.194 3.00 3.00 5.86 1.15 1,581.42 1,575.92 1,576.29 1,576.29 HEC-22 Energy
CB329 13+09.02,7.5' Lt 0.242 0.829 0.201 1.017 3.00 4.27 5.86 6.01 1,581.14 1,574.71 1,575.70 1,575.58 HEC·22 Energy
C8330 14+18,5.5' Lt 0.138 0.841 0.116 0.816 3.00 3.86 5.86 4.82 1,581.44 1,575.25 1,576.07 1,576.02 HEC-22 Energy
CB331 15+33, 5.5' Lt 0.248 0.914 0.227 0.700 3.00 3.54 5.86 4.13 1,582.38 1,576.70 1,577.41 1,577.41 HEC-22 Energy

CB332 16+085.5' Lt 0.254 0.917 0.233 0.473 3.00 3.31 5.86 2.80 1,583.27 1,577.64 1,578.24 1,578.22 HEC-22 Energy

CB333 16+885.5' Lt 0.258 0.933 0.241 0.241 3.00 3.00 5.86 1.42 1,584,22 1,578.64 1,579.05 1,579.05 HEC-22 Energy

CB334 Sta 1253+160' Rt 0.000 0.000 0.000 0.000 0.00 0.00 0.00 0.00 1,580.60 1,577.07 1,577.41 1,577.41 HEC-22 Energy

CB395 1173+00 117' Rt 6.707 0.926 6.208 6.208 15.03 15.03 4.99 31.21 1,572.07 1,567,51 1,571.22 1,571.22 HEC-22 Energy

Jct9 1155+28.48 635.79' Lt 45.939 47.97 2.62 385.32 1,590.86 1,550.00 1,561.60 1,561.60

Jct25 1143+59.27 93.31 Lt 51.239 28.05 3.59 185.39 1,575.95 1,551.54 1,562.15 1,562.15 HEC·22 Energy
Jct1131096+41, 93.01' Lt 6.918 9.62 5.86 40.86 1,569.70 1,562.65 1,567.26 1,567.21 HEC·22 Energy
Jct119 1098+45, 93.01' Lt 11.151 10.46 5.78 64.97 1,569.69 1,559.54 1,566.76 1,566.75 HEC-22 Energy
Jcl124 11 +82.87, 8.96 Rl 14.437 13.02 5.33 77.62 1,572.05 1,559.00 1,566.31 1,566.30 HEC-22 Energy
Jct135 13+98, 18.63' Lt 19.019 13.94 5.17 99.19 1,571.10 1,558.28 1,566.04 1,566.02 HEC-22 Energy
Jcl137 15+18,19.32' Lt 19.486 14.43 5.09 99.98 1,571.56 1,558.16 1,565.92 1,565.91 HEC-22 Energy
Jct1411110+25, 110.34' Lt 20.464 15.74 4.91 101.30 1,572.62 1,557.36 1,565.68 1,565.67 HEC-22 Energy

Jct158 1127+00 105.94' Lt 29.943 22.81 4.15 125.31 1,569.41 1,555.69 1,564.41 1,564.39 HEC-22 Energy

Jct162 1129+00 104.97'Lt 36.835 23.47 4.08 151.52 1,569.43 1,555.49 1,564.13 1,564.10 HEC-22 Energy

Jct165 1132+70.95 107.57' Lt 38.575 24.67 3.95 153.69 1,570.88 1,554.62 1,563.67 1,563.65 HEC·22 Energy

Jct168 1135+62 119.58' Lt 40.594 25.65 3.85 157.43 1,572.80 1,554.33 1,563.32 1,563.31 HEC-22 Energy
Jct169 1136+93 126.75' Lt 42.671 26.08 3.80 163.48 1,572.83 1,554.20 1,563.18 1,563.17 HEC-22 Energy
Jcl181 10+96.23 7.65' Rt 48.794 27.33 3.67 180.35 1,572.36 1,553.80 1,562.61 1,562.59 HEC-22 Energy

Jct192 1153+1592' Lt 91.151 44.87 2.75 252.72 1,575.92 1,551.73 1,562.12 1,562.11 HEC-22 Energy

Jct196 1155+00 0' Rt 2.445 3.42 5.86 14.44 1,573.82 1,569.28 1,570.77 1,570.77 HEC·22 Energy

Jct205 1165+50 92' Lt 85.451 40.49 2.94 252.88 1,575.21 1,553.13 1,562.99 1,562.98 HEC-22 Energy

Jct2081166+92.81 92' Lt 83.058 39.97 2.96 247.65 1,574.85 1,553.27 1,563.09 1,563.08 HEC-22 Energy

Jct220 12+08.2020.51' Rt 73.700 39.18 2.99 222.23 1,574.58 1,553.47 1,563.28 1,563.28 HEC-22 Energy

Jct222 14+4820.01' Lt 73.037 38.18 3.03 223.36 1,573.12 1,553.72 1,563.48 1,563.47 HEC·22 Energy
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Scenario: np Station

Node Report

Label Area Inlet Inlet System InletTc System Tc System System Rim Sump Hydraulic Hydraulic Headloss
(acres) C CA CA (min) (min) Intensity Rational Elevation Elevation Grade Grade Method

(acres) (acres) (in/hr) Flow (ft) (ft) Line In Line Out
(cfs) (ft) (ft)

Jct223 1173+03.74120.68' Lt 72.501 37.50 3.06 223.80 1,573.25 1,553.88 1,563.57 1,563.56 HEC-22 Energy
Jct2241174+24.70 114.33 Lt 71.982 37.00 3.08 223.73 1,572.85 1,554.00 1,563.64 1,563.63 HEC-22 Energy
Jc1226 1176+70.04 106.69' Lt 71.205 35.99 3.13 224.38 1,572.35 1,554.24 1,563.79 1,563.79 HEC-22 Energy
Jct227 1178+60.05 106.41' Lt 70.913 35.21 3.16 225.82 1,571.90 1,554.43 1,563.90 1,563.89 HEC-22 Energy
Jc1230 1180+75.11 105.65' Lt 69.187 34.32 3.20 222.97 1,571.20 1,554.64 1,564.01 1,564.00 HEC-22 Energy
Jct237 1183+25 106.45' Lt 61.890 33.23 3.24 202.34 1,571.46 1,554.89 1,564.14 1,564.14 HEC-22 Energy
Jc1238 1186+00 108.25' Lt 61.115 31.97 3.30 203.09 1,572.64 1,555.16 1,564.26 1,564.25 HEC-22 Energy
Jct255 1204+75 104.97' Lt 52.072 23.94 4.03 211.53 1,571.19 1,558.04 1,565.25 1,565.24 HEC-22 Energy
Jct262 1207+25 106.68' Lt 43.994 22.98 4.13 183.32 1,571.53 1,558.79 1,565.46 1,565.45 HEC·22 Energy
Jct263 1210+00 109' Lt 43.220 21.90 4.25 185.12 1,572.90 1,559.06 1,565.67 1,565.66 HEC-22 Energy
Jct275 1211 +01 108.61' Lt 32.313 21.38 4.31 140.24 1,572.77 1,559.16 1,565.72 1,565.71 HEC-22 Energy
Jct2771213+52.01117.56' Lt 31.602 20.58 4.39 139.86 1,573.43 1,559.91 1,565.88 1,565.87 HEC-22 Energy
Jcl278 6+85.10 25.08' Ll 31.090 20.04 4.45 139.41 1,573.31 1,560.08 1,565.98 1,565.97 HEC-22 Energy
Jct285 9+97.98 0.63' Rt 30.124 19.03 4.56 138.38 1,574.11 1,560.90 1,566.24 1,566.22 HEC-22 Energy
Jct2871221+41.57101.25' Ll 29.757 18.04 4.66 139.88 1,574.25 1,561.20 1,566.49 1,566.47 HEC-22 Energy
Jct294 1226+50 95.53' Ll 27.059 16.38 4.84 132.07 1,572.32 1,561.71 1,566.90 1,566.89 HEC-22 Energy
Jct296 1228+21 79.5' Rt 24.940 15.81 4.90 123.26 1,571.65 1,561.88 1,567.01 1,567.00 HEC-22 Energy
Jct302 1230+46 91.73' Ll 22.070 15.04 4.99 110.92 1,571.68 1,562.60 1,567.19 1,567.18 HEC-22 Energy
Jct304 1234+0091.3' Ll 21.344 14.03 5.16 110.98 1,572.82 1,563.76 1,567.60 1,567.57 HEC·22 Energy
Jct306 1234+00 0' Rt 1.922 3.74 5.86 11.35 1,570.21 1,566.15 1,568.42 1,568.42 HEC-22 Energy
Jct324 1247+0092.25' Ll 11.445 10.79 5.72 66.01 1,578.09 1,568.00 1,572.03 1,571.95 HEC-22 Energy
Jcl328 12+03.82 12.3' Rl 1.211 4.65 5.86 7.15 1,581.91 1,574.18 1,575.19 1,575.13 HEC-22 Energy
MH10 1090+85, 94'Ll 0.000 0.000 0.000 4.451 3.00 8.67 5.86 26.29 1,578.45 1,570.02 1,572.09 1,571.77 HEC-22 Energy
MH111092+50, 94' Ll 0.000 0.000 0.000 5.555 3.00 8.92 5.86 32.81 1,573.73 1,567.06 1,569.17 1,569.01 HEC-22 Energy
MH12 1094+20, 94' Ll 0.000 0.000 0.000 5.555 3.00 9.21 5.86 32.81 1,571.33 1,564.96 1,567.84 1,567.81 HEC-22 Energy
MH13 1097+42.90, 92' Ll 0.000 0.000 0.000 10.362 3.00 9.91 5.86 61.21 1,569.57 1,559.64 1,566.83 1,566.81 HEC·22 Energy
MH141101+50, 92' Ll 0.000 0.000 0.000 14.064 3.00 12.01 5.51 78.11 1,570.61 1,559.24 1,566.57 1,566.52 HEC-22 Energy
MH15 13+37.49, 18' Lt 0.000 0.000 0.000 18.627 3.00 13.69 5.22 97.95 1,571.02 1,558.34 1,566.14 1,566.09 HEC·22 Energy
MH16 1108+75,114.98' Ll 19.921 15.03 4.99 100.14 1,572.19 1,557.51 1,565.78 1,565.76 HEC-22 Energy
MH171112+30, 104' Lt 0.000 0.000 0.000 20.464 3.00 16.69 4.81 99.19 1,572.95 1,557.15 1,565.55 1,565.54 HEC-22 Energy
MH181116+25104'Lt 22.439 18.56 4.61 104.22 1,572.28 1,556.76 1,565.32 1,565.31 HEC-22 Energy
MH191119+50 104' Lt 27.144 20.02 4.45 121.80 1,571.47 1,556.44 1,565.11 1,565.09 HEC-22 Energy
MH20 1124+00 104' Lt 29.084 21.72 4.27 125.15 1,570.11 1,555.99 1,564.71 1,564.68 HEC-22 Energy
MH211128+00, 104' Lt 0.000 0.000 0.000 36.406 3.00 23.17 4.11 150.94 1,569.43 1,555.59 1,564.30 1,564.26 HEC-22 Energy
MH221130+50, 104' Ll 0.000 0.000 0.000 38.232 3.00 23.92 4.03 155.42 1,569.74 1,554.84 1,563.90 1,563.87 HEC-22 Energy
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Scenario: np Station

Node Report

Label Inlet Inlet System
1-

Area InletTc System Tc System System Rim Sump Hydraulic Hydraulic Headloss
(acres) C CA CA (min) (min) Intensity Rational Elevation Elevation Grade Grade Method

(acres) (acres) (in/hr) Flow (tt) (tt) Line In Line Out
(cfs) (tt) (tt)

MH23 1133+91, 106.87' Lt 0.000 0.000 0.000 40.195 3.00 25.08 3.91 158.35 1,570.52 1,554.50 1,563.54 1,563.49 HEC-22 Energy
MH24 8+95, 24' Lt 0.000 0.000 0.000 48.527 3.00 26.74 3.73 182.44 1,571.37 1,554.00 1,562.95 1,562.88 HEC-22 Energy
MH25 1143+00, 92' Lt 0.000 0.000 0.000 51.239 3.00 27.89 3.61 186.30 1,573.15 1,553.60 1,562.33 1,562.23 HEC-22 Energy
MH28 1155+00 92' Lt 90.100 44.22 2.78 252.31 1,576.40 1,551.92 1,562.26 1,562.25 HEC-22 Energy
MH291161+75, 92' Lt 0.000 0.000 0.000 87.655 3.00 41.83 2.88 254.38 1,576.15 1,552.75 1,562.73 1,562.72 HEC-22 Energy
MH30 1168+27, 92' Lt 0.000 0.000 0.000 82.537 3.00 39.48 2.98 247.83 1,574.52 1,553.40 1,563.24 1,563.17 HEC-22 Energy
MH31 13+40, 18' Lt 0.000 0.000 0.000 73.479 3.00 38.62 3.02 223.33 1,573.51 1,553.61 1,563.42 1,563.35 HEC-22 Energy
MH321175+67, 106.85' Lt 0.000 0.000 0.000 71.618 3.00 36.42 3.11 224.39 1,572.37 1,554.14 1,563.73 1,563.71 HEC-22 Energy
MH33 1182+00, 104' Lt 0.000 0.000 0.000 68.578 3.00 33.80 3.22 222.52 1,571.16 1,554.77 1,564.09 1,564.07 HEC-22 Energy
MH34 1190+00, 104' Lt 0.000 0.000 0.000 59.153 3.00 30.09 3.38 201.30 1,572.85 1,555.57 1,564.42 1,564.41 HEC-22 Energy
MH35 1198+00, 104' Lt 0.000 0.000 0.000 55.968 3.00 26.72 3.73 210.55 1,572.85 1,556.86 1,564.85 1,564.84 HEC-22 Energy

MH36 1202+00, 104' Lt 0.000 0.000 0.000 54.028 3.00 25.00 3.92 213.32 1,571.85 1,557.26 1,565.06 1,565.04 HEC-22 Energy
MH37 1206+00, 104' Lt 0.000 0.000 0.000 51.299 3.00 23.46 4.08 211.07 1,571.16 1,558.17 1,565.36 1,565.34 HEC-22 Energy
MH381212+08, 107.49' Lt 0.000 0.000 0.000 32.015 3.00 21.05 4.34 140.09 1,572.30 1,559.27 1,565.79 1,565.76 HEC-22 Energy
MH39 8+06 24' Lt 30.716 19.67 4.49 138.98 1,573.12 1,560.21 1,566.07 1,566.04 HEC-22 Energy
MH40 1222+50, 92' Lt 0.000 0.000 0.000 29.248 3.00 17.69 4.70 138.60 1,572.96 1,561.31 1,566.62 1,566.57 HEC-22 Energy
MH41 1229+21.21 92' Lt 0.000 0.000 0.000 24.436 3.00 15.48 4.94 121.64 1,571.59 1,561.98 1,567.08 1,567.06 HEC-22 Energy
MH42 1232+00, 90' Lt 0.000 0.000 0.000 21.344 3.00 14.51 5.07 109.18 1,572.08 1,562.76 1,567.33 1,567.31 HEC·22 Energy
MH43 1236+00, 90' Lt 0.000 0.000 0.000 18.458 3.00 13.54 5.24 97.58 1,573.71 1,564.26 1.567.83 1,567.78 HEC-22 Energy
MH44 1238+00 92' Lt 18.458 13.03 5.33 99.22 1.574.43 1,565.25 1,568.42 1,568.36 HEC-22 Energy
MH45 1242+00, 92' Lt 0.000 0.000 0.000 15.290 3.00 11.99 5.51 84.97 1,576.01 1,566.25 1,569.19 1,569.12 HEC-22 Energy
MH46 1245+00, 92' Lt 0.000 0.000 0.000 11.737 3.00 11.28 5.64 66.70 1,577.24 1,567.50 1,571.10 1,570.99 HEC-22 Energy
MH47 1247+95, 92' Lt 0.000 0.000 0.000 10.009 3.00 10.53 5.77 58.19 1,578.63 1,568.24 1,572.52 1,572.35 HEC-22 Energy
MH405 1147+00 92' Lt 52.783 30.90 3.34 177.81 1,574.40 1,551.21 1,562.12 1,562.12 HEC-22 Energy
MH406 1150+32 92' Lt 54.788 33.81 3.22 177.77 1,575.17 1,550.88 1,562.09 1,562.09 HEC-22 Energy
PI Sta 1147+4890.61' Lt 52.783 31.31 3.32 176.88 1,574.34 1,551.16 1,562.11 1,562.11 HEC-22 Energy
PI Sla 1152+50 345.39' Lt 45.939 46.20 2.69 396.34 1,573.12 1,550.40 1,561.83 1,561.73 HEC-22 Energy
PI Sta 1152+50 92' Lt 45.939 45.10 2.74 403.21 1,575.71 1,550.66 1,562.07 1,561.92 HEC-22 Energy
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APPENDIX F

STORM DRAIN DESIGN

South End Storm Drain



Scenari\ ~uth End ~ \0'1 t

Pipe Report

Label System System System Total Full Length Section Mannings Upstream Downstream Slope Upstream Downstream Hydraulic Hydraulic Average
CA Intensity Flow Time System Capacity (tt) Size n Invert Invert (ft/tt) Ground Ground Grade Grade Velocity

(acres) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (ft/s)
(cfs) (tt) (tt) (tt) (ft) (tt) (ft)

P335A 3.706 4.22 4.09 15.76 79.42 58.49 24 inch 0.013 1,579.26 1,572.05 0.1233 1,585.45 1,576.94 1,580.69 1,576.94 19.70
P335B 3.706 4.22 4.14 15.76 10.12 20.00 24 inch 0.013 1,572.05 1,572.01 0.0020 1,576.94 1,575.00 1,583.60 1,583.50 5.02
P336 1.963 4.22 3.00 8.35 16.03 209.01 24 inch 0.013 1,580.31 1,579.26 0.0050 1,585.81 1,585.45 1,581.34 1,580.79 5.16
P337 1.357 4.22 3.67 5.77 24.19 159.18 24 inch 0.013 1,581.08 1,579.26 0.0114 1,587.51 1,585.45 1,581.93 1,580.82 6.32
P338 1.053 4.22 3.29 4.48 24.17 133.11 24 inch 0.013 1,582.60 1,581.08 0.0114 1,589.20 1,587.51 1,583.34 1,581.95 5.88
P339 0.796 4.22 3.00 3.39 32.93 117.06 24 inch 0.013 1,585.08 1,582.60 0.0212 1,590.58 1,589.20 1,585.72 1,583.37 6.76
P340 0.000 0.00 3.00 0.00 15.96 100.47 24 inch 0.013 1,583.10 1,582.60 0.0050 1,587.05 1,589.20 1,583.34 1,583.34 0.00
P341A 0.740 4.22 3.00 3.15 67.76 174.00 24 inch 0.013 1,587.84 1,572.23 0.0897 1,591.84 1,576.69 1,588.46 1,576.69 11.00
P341B 0.740 4.22 3.26 3.15 10.12 20.00 24 inch 0.013 1,572.23 1,572.19 0.0020 1,576.69 1,575.00 1,583.00 1,583.00 1.00
P342A 1.510 4.22 3.53 6.43 66.36 179.99 24 inch 0.013 1,588.55 1,573.06 0.0861 1,595.53 1,578.01 1,589.45 1,578.01 13.38
P342B 1.510 4.22 3.75 6.43 10.12 20.00 24 inch 0.013 1,573.06 1,573.02 0.0020 1,578.01 1,576.00 1,583.02 1,583.00 2.05
P343 0.967 4.22 3.00 4.11 16.02 135.58 24 inch 0.013 1,589.23 1,588.55 0.0050 1,594.73 1,595.53 1,589.94 1,589.56 4.27
P344 0.647 4.22 3.00 2.75 16.03 103.50 24 inch 0.013 1,590.93 1,590.41 0.0050 1,597.11 1,595.91 1,591.51 1,591.37 3.82

P345A 1.625 4.22 3.45 6.91 91.27 75.00 24 inch 0.013 1,590.41 1,578.20 0.1628 1,595.91 1,581.54 1,591.34 1,579.28 17.12

P345B 1.625 4.22 3.53 6.91 10.12 20.00 24 inch 0.013 1,578.20 1,578.16 0.0020 1,581.54 1,582.50 1,579.27 1,579.09 3.47
P346A 0.711 4.22 3.00 3.02 67.80 187.00 24 inch 0.013 1,593.92 1,577.12 0.0898 1,598.92 1,581.29 1,594.53 1,577.83 10.87
P346B 0.711 4.22 3.29 3.02 10.12 20.00 24 inch 0.013 1,577.12 1,577.08 0.0020 1,581.29 1,580.00 1,577.82 1,577.69 2.81
P347 0.802 4.22 3.00 3.41 16.04 91.50 24 inch 0.013 1,589.79 1,589.33 0.0050 1,597.58 1,594.83 1,590.44 1,590.38 4.06
P348A 1.914 4.22 3.38 8.14 111.68 75.00 24 inch 0.013 1,589.33 1,571.05 0.2437 1,594.83 1,576.88 1,590.35 1,572.25 20.72
P348B 1.914 4.22 3.44 8.14 10.12 24.99 24 inch 0.013 1,571.05 1,571.00 0.0020 1,576.88 1,574.00 1,572.23 1,572.02 3.58
P349 0.540 4.22 3.00 2.30 30.32 174.73 24 inch 0.013 1,589.21 1,586.07 0.0180 1,594.21 1,591.07 1,589.74 1,586.83 5.69
P350 1.028 4.22 3.51 4.37 105.47 69.32 24 inch 0.013 1,586.07 1,571.00 0.2174 1,591.07 1,591.18 1,586.80 1,571.28 16.55

P351 1.141 4.22 3.00 4.85 112.53 38.27 24 inch 0.013 1,580.38 1,570.91 0.2475 1,585.88 1,586.80 1,581.16 1,571.19 17.86

P352 0.486 4.22 3.00 2.07 53.93 178.07 24 inch 0.013 1,581.26 1,571.14 0.0568 1,586.76 1,574.00 1,581.76 1,571.41 8.27

P385 1.143 4.22 3.00 4.86 17.25 159.89 24 inch 0.013 1,564.00 1,563.07 0.0058 1,568.00 1,568.28 1,565.77 1,565.71 4.72

P386 1.497 4.22 3.56 6.37 17.17 107.62 24 inch 0.013 1,563.07 1,562.45 0.0058 1,568.28 1,566.75 1,565.70 1,565.61 2.03
P387 3.727 4.22 4.45 15.85 29.38 80.03 24 inch 0.013 1,562.45 1,561.10 0.0169 1,566.75 1,564.00 1,565.39 1,565.00 5.05
P388 0.912 4.22 3.00 3.88 49.53 144.76 24 inch 0.013 1,569.39 1,562.45 0.0479 1,574.89 1,566.75 1,570.08 1,565.47 9.38
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Scenari~ )uth End '-'LO '! (

Node Report

Label Area Inlet Inlet System Inlet Tc System Tc System System Rim Sump Hydraulic Hydraulic Headloss
(acres) C CA CA (min) (min) Intensity Rational Elevation Elevation Grade Grade Method

(acres) (acres) (inlhr) Flow (tt) (ft) Line In Line Out
(cfs) (tt) (tt)

CB335 1255+66 109.50' U 0.407 0.950 0.387 3.706 3.00 4.09 4.22 15.76 1,585.20 1,579.26 1,580.79 1,580.69 HEC-22 Energy
CB336 1255+6691.5' Rt 2.066 0.950 1.963 1.963 3.00 3.00 4.22 8.35 1,585.56 1,580.31 1,581.34 1,581.34 HEC-22 Energy
CB3371257+25101.88'U 0.320 0.950 0.304 1.357 3.00 3.67 4.22 5.77 1,587.26 1,581.08 1,581.95 1,581.93 HEC-22 Energy
CB338 1258+5896.47' U 0.270 0.950 0.257 1.053 3.00 3.29 4.22 4.48 1,588.95 1,582.60 1,583.34 1,583.34 HEC-22 Energy
CB339 1259+75 92.98'U 0.838 0.950 0.796 0.796 3.00 3.00 4.22 3.39 1,590.33 1,585.08 1,585.72 1,585.72 HEC-22 Energy
CB340 1258+58 0' Rt 0.000 0.000 0.000 0.000 3.00 3.00 0.00 0.00 1,587.05 1,583.10 1,583.34 1,583.34 HEC-22 Energy
CB341 1263+50 0' Rt 0.779 0.950 0.740 0.740 3.00 3.00 4.22 3.15 1,591.84 1,587.84 1,588.46 1,588.46 HEC-22 Energy

CB342 1266+98 0' Rt 0.572 0.950 0.543 1.510 3.00 3.53 4.22 6.43 1,595.53 1,588.55 1,589.56 1,589.45 HEC-22 Energy

CB343 1266+10 91.5' Rt 1.018 0.950 0.967 0.967 3.00 3.00 4.22 4.11 1,594.48 1,589.23 1,589.94 1,589.94 HEC-22 Energy

CB344 1269+50 8' U 0.681 0.950 0.647 0.647 3.00 3.00 4.22 2.75 1,597.11 1,590.93 1,591.51 1,591.51 HEC-22 Energy

CB3451269+50 91.51' Rt 1.030 0.950 0.978 1.625 3.00 3.45 4.22 6.91 1,595.66 1,590.41 1,591.37 1,591.34 HEC-22 Energy

CB346 1272+50 8' U 0.748 0.950 0.711 0.711 3.00 3.00 4.22 3.02 1,598.92 1,593.92 1,594.53 1,594.53 HEC-22 Energy

CB347 1279+504' Rt 0.844 0.950 0.802 0.802 3.00 3.00 4.22 3.41 1,597.58 1,589.79 1,590.44 1,590.44 HEC-22 Energy

CB348 1279+50 91.5' Rt 1.171 0.950 1.112 1.914 3.00 3.38 4.22 8.14 1,594.58 1,589.33 1,590.38 1,590.35 HEC-22 Energy

CB349 1282+004' Rt 0.568 0.950 0.540 0.540 3.00 3.00 4.22 2.30 1,594.21 1,589.21 1,589.74 1,589.74 HEC-22 Energy

CB350 1283+754' Rt 0.514 0.950 0.488 1.028 3.00 3.51 4.22 4.37 1,591.07 1,586.07 1,586.83 1,586.80 HEC-22 Energy

CB351 1284+9091.5' Rt 1.201 0.950 1.141 1.141 3.00 3.00 4.22 4.85 1,585.63 1,580.38 1,581.16 1,581.16 HEC-22 Energy

CB352 1286+512' Lt 0.512 0.950 0.486 0.486 3.00 3.00 4.22 2.07 1,586.76 1,581.26 1,581.76 1,581.76 HEC-22 Energy

CB385 Sta 1292+95 135' U 2.285 0.500 1.143 1.143 3.00 3.00 4.22 4.86 1,568.00 1,564.00 1,565.77 1,565.77 HEC-22 Energy

CB386 Sta 1292+25 8' Rt 0.373 0.950 0.354 1.497 3.00 3.56 4.22 6.37 1,568.28 1,563.07 1,565.71 1,565.70 HEC-22 Energy

CB387 Sta 1291+7197.63' Rt 1.387 0.950 1.318 3.727 3.00 4.45 4.22 15.85 1,566.50 1,562.45 1,565.47 1,565.39 HEC-22 Energy

CB388 Sta 1290+684' U 0.960 0.950 0.912 0.912 3.00 3.00 4.22 3.88 1,574.79 1,569.39 1,570.08 1,570.08 HEC-22 Energy

Jct335 1255+66 192' U 3.706 4.20 4.22 15.76 1,575.00 1,572.01 1,583.50 1,583.50

Jct335AB 3.706 4.14 4.22 15.76 1,576.94 1,572.05 1,577.02 1,576.94 HEC-22 Energy

Jct341 1263+50 194' It 0.740 3.60 4.22 3.15 1,575.00 1,572.19 1,583.00 1,583.00

Jct341AB 0.740 3.26 4.22 3.15 1,576.69 1,572.23 1,576.69 1,576.69 HEC-22 Energy

Jct342 1266+98208' It 1.510 3.92 4.22 6.43 1,576.00 1,573.02 1,583.00 1,583.00

Jct342AB 1.510 3.75 4.22 6.43 1,578.01 1,573.06 1,578.02 1,578.01 HEC-22 Energy
Jct345 1269+50 190.5' Rt 1.625 3.62 4.22 6.91 1,582.50 1,578.16 1,578.16 1,578.16

Jct345AB 1.625 3.53 4.22 6.91 1,581.54 1,578.20 1,579.28 1,579.27 HEC-22 Energy
Jct346 1272+50 199' Rt 0.711 3.41 4.22 3.02 1,580.00 1,577.08 1,577.08 1,577.08

Jct346AB 0.711 3.29 4.22 3.02 1,581.29 1,577.12 1,577.83 1,577.82 HEC-22 Energy

Jct348 1279+50 195.5' Rt 1.914 3.55 4.22 8.14 1,574.00 1,571.00 1,571.00 1,571.00

Jct348AB 1.914 3.44 4.22 8.14 1,576.88 1,571.05 1,572.25 1,572.23 HEC-22 Energy
Jct350 1284+44.42 5' Rt 1.028 3.58 4.22 4.37 1,591.18 1,571.00 1,571.00 1,571.00
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Scenarit. )ulh End

Node Report

Label Area Inlet Inlet System Inlet Tc System Tc System System Rim Sump Hydraulic Hydraulic Headloss
(acres) C CA CA (min) (min) Intensity Rational Elevation Elevation Grade Grade Method

(acres) (acres) (in/hr) Flow (It) (It) Line In Line Out
(cfs) (It) (ft)

Jct351 1284+50.4195.78' Rt 1.141 3.04 4.22 4.85 1,586.80 1,570.91 1,570,91 1,570.91

Jct352 1286+51 178.06' Lt 0.486 3.36 4.22 2.07 1,574.00 1,571.14 1,571.14 1,571.14

Jct387 Sta 1291+03.11148.58' RI 3.727 4.71 4.22 15.85 1,564.00 1,561.10 1,565.00 1,565.00
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APPENDIX F

STORM DRAIN DESIGN

South Trunk Storm Drain



Scenario~ Jth Trunk

Pipe Report

Label System System System Total Full Length Section Mannings Upstream Downstream Slope Upstream Downstream Hydraulic Hydraulic Average
CA Intensity Flow Time System Capacity (ft) Size n Invert Invert (ftlft) Ground Ground Grade Grade Velocity

(acres) (in/hr) (min) Flow (ets) Elevation Elevation Elevation Elevation Line In Line Out (fUs)
(ets) (ft) (ft) (ft) (ft) (It) (It)

P353 0.000 0.00 5.00 0.00 16.11 33.51 24 inch 0.013 1,557.00 1,556.83 0.0051 1,561.00 1,567.00 1,557.00 1,556.83 0.00
P354 0.000 0.00 5.00 1.00 11.19 69.49 24 inch 0.013 1,541.43 1,541.26 0.0024 1,567.00 1,546.26 1,542.05 1,542.04 2.20
P355A 0.000 0.00 5.53 1.00 11.36 178.35 24 inch 0.013 1,541.26 1,540.81 0.0025 1,546.26 1,560.49 1,542.04 1,542.03 2.23
P355B 0.382 5.86 6.86 3.26 11.34 139.39 24 inch 0.013 1,540.81 1,540.46 0.0025 1,560.49 1,556.07 1,542.03 1,542.00 3.12
P356 0.382 5.86 3.00 2.26 93.41 111.03 24 inch 0.013 1,559.74 1,540.81 0.1705 1,563.74 1,560.49 1,560.26 1,542.04 12.46
P357 0.730 5.86 3.00 4.31 16.08 31.68 24 inch 0.013 1,549.58 1,549.42 0.0051 1,555.37 1,556.07 1,550.31 1,550.13 4.34

P358 0.632 5.86 3.00 3.73 74.26 87.78 24 inch 0.013 1,549.60 1,540.14 0.1078 1,555.10 1,553.60 1,550.28 1,541.74 12.34

P360 0.155 5.86 3.00 0.91 15.90 30.35 24 inch 0.013 1,544.50 1,544.35 0.0049 1,548.50 1,549.44 1,544.83 1,544.68 2.75
P361 0.639 5.86 3.00 3.78 21.40 103.88 24 inch 0.013 1,540.85 1,539.92 0.0090 1,546.35 1,545.42 1,541.53 1,540,73 5.13

P362 0.844 5.86 3.34 4.99 15.99 78.06 24 inch 0.013 1,539.92 1,539.53 0.0050 1,545.42 1,545.22 1,540.71 1,540.65 4.50
P363 1.373 5.86 3.63 8.11 46.35 116.26 24 inch 0.013 1,539.53 1,534.65 0.0420 1,545.22 1,541.88 1,540.54 1,536.19 11.09
P364 0.463 5.86 3.00 2.74 15.60 10.51 24 inch 0.013 1,539.58 1,539.53 0.0048 1,545.00 1,545.22 1,540.61 1,540.61 3.74
P365 0.289 5.86 3.00 1.71 43.71 37.50 24 inch 0.013 1,547.13 1,545.73 0.0373 1,551.13 1,551.37 1,547.58 1,546.47 6.74

P366 0.615 5.86 3.09 3.63 41.38 168.59 24 inch 0.013 1,545.73 1,540.09 0.0335 1,551.37 1,545.09 1,546.40 1,541.19 8.11
P367 1.237 5.86 3.44 7.31 46.51 87.51 24 inch 0.013 1,540.09 1,536.39 0.0423 1,545.09 1,544.95 1,541.05 1,538.14 10.79

P368 1.669 5.86 3.00 9.86 15.82 22.50 24 inch 0.013 1,534.76 1,534.65 0.0049 1,540.51 1,541.88 1,536.21 1,536.19 5.31
P369 0.972 5.86 3.97 5.74 61.33 81.07 24 inch 0.013 1,542.24 1,536.28 0.0735 1,549.42 1,540.28 1,543,09 1,537.28 12.25

P370 1.196 5.86 4.08 7.06 43.55 93.08 24 inch 0.013 1,536.28 1,532.83 0.0371 1,540.28 1,536.83 1,537.22 1,534.01 1020

P371 1.715 5.86 4.23 10.13 40.40 84.03 24 inch 0.013 1,532.83 1,530.15 0.0319 1,536.83 1,538.57 1,533.97 1,532.61 10.70

P372 0.708 5.86 3.52 4.18 15.95 114.65 24 inch 0.013 1,542.81 1,542.24 0.0050 1,549.12 1,549.42 1,543.53 1,543.23 4.28

P373 0.406 5.86 3.00 2.40 15.97 114.35 24 inch 0.013 1,543.38 1,542.81 0.0050 1,549.42 1,549.12 1,543.92 1,543.54 3.66
P374 0.782 5.86 3.37 4.62 72.24 105.30 24 inch 0.013 1,538.51 1,527.77 0.1020 1,544.93 1,535.77 1,539.27 1,529.92 12.89
P375 1.593 5.86 3.00 9.41 22.08 42.00 24 inch 0.013 1,525.54 1,525.14 0.0095 1,531.29 1,530.89 1,526.64 1,526.56 6.75
P376 1.743 5.86 3.10 10.29 61.34 22.44 24 inch 0.013 1,525.14 1,523.49 0.0735 1,530.89 1,533.39 1,526.29 1,526.44 14.50
P377 1.338 5.86 3.00 7.90 16.06 73.44 24 inch 0.013 1,521.99 1,521.62 0.0050 1,527.74 1,527.81 1,524.12 1,524.03 2.52
P378 1.680 5.86 3.49 9.92 16.00 99.96 24 inch 0.013 1,521.62 1,521.12 0.0050 1,527.81 1,533.00 1,524.00 1,523.81 3.16
P379 0.205 5.86 3.00 1.21 87.38 153.87 24 inch 0.013 1,544.08 1,521.12 0.1492 1,549.72 1,533.00 1,544.46 1,523.81 9.86
P390 0.304 5.86 3.00 1.80 16.00 73.99 24 inch 0.013 1,538.88 1,538.51 0.0050 1,544.38 1,544.93 1,539.37 1,539.39 3,37

P400A 1.112 5.86 7.61 7.57 11.35 127.15 24 inch 0.013 1,540.46 1,540.14 0.0025 1,556.07 1,553.60 1,541.87 1,541.73 3.87

P400B 1.744 5.86 8.15 11.30 11.34 163.09 24 inch 0.013 1,540.14 1,539.73 0.0025 1,553.60 1,549.44 1,541.69 1,541.09 4.12

P401A 1.898 5.86 8.81 12.21 32.16 165.25 24 inch 0.013 1,539.73 1,536.39 0.0202 1,549.44 1,544.95 1,540.99 1,538.09 9.54

P401B 3.136 5.86 9.10 19.52 32.16 126.67 24 inch 0.013 1,536.39 1,533.83 0.0202 1,544.95 1,541.88 1,537.98 1,535.52 10.73

P402A 6.178 5.86 9.30 37.49 58.28 157.50 30 inch 0.013 1,533.33 1,530.15 0.0202 1,541.88 1,538.57 1,535.40 1,532.58 12.61

P402B 7.893 5.86 9.51 47.62 58.31 142.49 30 inch 0.013 1,530.15 1,527.27 0.0202 1,538.57 1,535.77 1,532.42 1,529.91 13.25

P403A 8.674 5.86 9.69 52.24 58.30 202.93 30 inch 0.013 1,527.27 1,523.17 0.0202 1,535.77 1,533.39 1,529.73 1,526.45 13.43
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Scenario, uth Trunk

Pipe Report

Label System System System Total Full Length Section Mannings Upstream Downstream Slope Upstream Downstream Hydraulic Hydraulic Average
CA Intensity Flow Time System Capacity (tt) Size n Invert Invert (ftltt) Ground Ground Grade Grade Velocity

(acres) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (fVs)
(cfs) (tt) (tt) (tt) (tt) (tt) (tt)

P403B 10.417 5.86 9.94 62.53 58.28 101.52 30 inch 0.013 1,523.17 1,521.12 0.0202 1,533.39 1,533.00 1,526.17 1,523.81 12.74
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Scenario, uth Trunk

Node Report

Label Area Inlet Inlet System InletTc System Tc System System Rim Sump Hydraulic Hydraulic Headloss
(acres) C CA CA (min) (min) Intensity Rational Elevation Elevation Grade Grade Method

(acres) (acres) (in/hr) Flow (ft) (ft) Line In Line Out
(cfs) (tt) (tt)

CB353 1290+95 155' Rt 0.000 0.000 0.000 0.000 5.00 5.00 0.00 0.00 1,561.00 1,557.00 1,557.00 1,557.00 HEC-22 Energy
CB355 58+50 18.75' Rt 0.000 0.000 0.000 0.000 3.00 5.53 0.00 0.00 1,546.26 1,541.26 1,542.04 1,542.04 HEC-22 Energy
CB356 1293+70 8' Rt 0.402 0.950 0.382 0.382 3.00 3.00 5.86 2.26 1,563.74 1,559.74 1,560.26 1,560.26 HEC-22 Energy
CB357 8+51 5.5' Rt 0.823 0.887 0.730 0.730 3.00 3.00 5.86 4.31 1,555.12 1,549.58 1,550.31 1,550.31 HEC-22 Energy
CB358 1296+62 8' Rt 0.665 0.950 0.632 0.632 3.00 3.00 5.86 3.73 1,555.10 1,549.60 1,550.28 1,550.28 HEC-22 Energy
CB360 1298+00 101' Rt 0.221 0.700 0.155 0.155 3.00 3.00 5.86 0.91 1,548.50 1,544.50 1,544.83 1,544.83 HEC-22 Energy
CB361 12+45 9.58' Rt 0.831 0.769 0.639 0.639 3.00 3.00 5.86 3.78 1,546.10 1,540.85 1,541.53 1,541.53 HEC-22 Energy
CB362 13+49 13.74' Rt 0.265 0.772 0.205 0.844 3.00 3.34 5.86 4.99 1,545.17 1,539.92 1,540.73 1,540.71 HEC-22 Energy
CB363 14+27 16.86' Rt 0.069 0.950 0.066 1.373 3.00 3.63 5.86 8.11 1,544.97 1,539.53 1,540.61 1,540.54 HEC-22 Energy
CB364 14+27 29.37' Rt 0.662 0.700 0.463 0.463 3.00 3.00 5.86 2.74 1,545.00 1,539.58 1,540.61 1,540.61 HEC-22 Energy
CB365 12+48 24' It 0.413 0.700 0.289 0.289 3.00 3.00 5.86 1.71 1,551.13 1,547.13 1,547.58 1,547.58 HEC-22 Energy
CB36612+4811.5'Rt 0.343 0.950 0.326 0.615 3.00 3.09 5.86 3.63 1,551.23 1,545.73 1,546.47 1,546.40 HEC-22 Energy
CB367 1300+00 8' Rt 0.655 0.950 0.622 1.237 3.00 3.44 5.86 7.31 1,545.09 1,540.09 1,541.19 1,541.05 HEC-22 Energy

CB368 1301 +30 67.5' Rt 1.890 0.883 1.669 1.669 3.00 3.00 5.86 9.86 1,540.26 1,534.76 1,536.21 1,536.21 HEC-22 Energy
CB369 14+40 11.5' It 0.328 0.804 0.264 0.972 3.00 3.97 5.86 5.74 1,549.17 1,542.24 1,543.23 1,543.09 HEC-22 Energy
CB370 1302+85 85.09' It 0.320 0.700 0.224 1.196 3.00 4.08 5.86 7.06 1,540.28 1,536.28 1,537.28 1,537.22 HEC-22 Energy
CB371 1302+858' Rt 0.546 0.950 0.519 1.715 3.00 4.23 5.86 10.13 1,536.83 1,532.83 1,534.01 1,533.97 HEC-22 Energy
CB372 15+54.65 11.5' It 0.374 0.809 0.303 0.708 3.00 3.52 5.86 4.18 1,548.98 1,542.81 1,543.54 1,543.53 HEC-22 Energy
CB373 16+69 11.5' It 0.462 0.878 0.406 0.406 3.00 3.00 5.86 2.40 1,549.28 1,543.38 1,543.92 1,543.92 HEC-22 Energy
CB374 17+00 23.5' It 0.503 0.950 0.478 0.782 3.00 3.37 5.86 4.62 1,544.79 1,538.51 1,539.39 1,539.27 HEC-22 Energy
CB375 1305+91 67.5' Rt 1.960 0.813 1.593 1.593 3.00 3.00 5.86 9.41 1,531.04 1,525.54 1,526.64 1,526.64 HEC-22 Energy
CB376 1306+33 67.5' Rt 0.185 0.809 0.150 1.743 3.00 3.10 5.86 10.29 1,530.64 1,525.14 1,526.56 1,526.29 HEC-22 Energy
CB377 1307+31 79.5' It 1.606 0.833 1.338 1.338 3.00 3.00 5.86 7.90 1,527.49 1,521.99 1,524.12 1,524.12 HEC-22 Energy
CB3781307+31 8' It 0.421 0.812 0.342 1.680 3.00 3.49 5.86 9.92 1,527.81 1,521.62 1,524.03 1,524.00 HEC-22 Energy
CB379 20+98 23.5' Rt 0.216 0.950 0.205 0.205 3.00 3.00 5.86 1.21 1,549.58 1,544.08 1,544.46 1,544.46 HEC-22 Energy

CB390 16+25 23.5' It 0.320 0.950 0.304 0.304 3.00 3.00 5.86 1.80 1,544.24 1,538.88 1,539.37 1,539.37 HEC-22 Energy
Jct356 1393+87.77117.66' Rt 0.382 6.86 5.86 2.26 1,560.49 1,540.81 1,542.03 1,542.03 HEC-22 Energy
Jct358 1296+61.4095.78' Rt 1.744 8.15 5.86 10.30 1,553.60 1,540.14 1,541.73 1,541.69 HEC-22 Energy
Jct367 1300+00.82 95.5' Rt 3.136 9.10 5.86 18.52 1,544.95 1,536.39 1,538.09 1,537.98 HEC-22 Energy
Jct371 1302+87.592' Rt 7.893 9.51 5.86 46.62 1,538.57 1,530.15 1,532.58 1,532.42 HEC-22 Energy
Jct376 1306+32.93 91.93' Rt 10.417 9.94 5.86 61.53 1,533.39 1,523.17 1,526.44 1,526.17 HEC-22 Energy
MH354 1291+30 150' Rt 0.000 0.000 0.000 0.000 3.00 5.00 0.00 0.00 1,567.00 1,541.43 1,542.05 1,542.05 HEC-22 Energy

MH400 1295+3092' Rt 0.000 0.000 0.000 1.112 3.00 7.61 5.86 6.57 1,556.07 1,540.46 1,541.97 1,541.87 HEC-22 Energy
MH401 1298+3092' Rt 0.000 0.000 0.000 1.898 3.00 8.81 5.86 11.21 1,549.44 1,539.73 1,541.09 1,540.99 HEC-22 Energy

MH402 1301+3092' Rt 0.000 0.000 0.000 6.178 3.00 9.30 5.86 36.49 1,541.88 1,533.33 1,535.52 1,535.40 HEC-22 Energy
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Scenario~ Jth Trunk

Node Report

Label Area Inlet Inlet System InletTc System Tc System System Rim Sump Hydraulic Hydraulic Headloss
(acres) C CA CA (min) (min) Intensity Rational Elevation Elevation Grade Grade Method

(acres) (acres) (in/hr) Flow (tt) (tt) Line In Line Out
(cfs) (tt) (tt)

MH403 1304+30 92' Rt 0.000 0.000 0.000 8.674 3.00 9.69 5.86 51.24 1,535.77 1,527.27 1,529.91 1,529.73 HEC-22 Energy

MH404 1307+34.4591.9' Rt 12.302 10.07 5.85 72.51 1,533.00 1,521.12 1,523.81 1,523.81
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Final Drainage Report - Red Mountain Freeway (SR 202L) Power Road to University Drive

APPENDIX F

STORM DRAIN DESIGN

McDowell Road Storm Drain



Scenario: Base

Pipe Report

Label System System System Total Full Length Section Mannings Upstream Downstream Slope Upstream Downstream Hydraulic Hydraulic AverageCA Intensity Flow Time System Capacity (tt) Size n Invert Invert (ftltt) Ground Ground Grade Grade Velocity(ft2) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (ftls)(cfs) (tt) (tt) (tt) (tt) (tt) (tt)
P-713 8,068 4.22 5.00 0.79 65.50 126.00 24 inch 0.012 1,582.00 1,573.00 0.071429 1,604.20 1,578.45 1,582.31 1,575.00 7.08
P717 12,462 4.22 5.00 1.22 81.76 115.71 24 inch 0.012 1,595.38 1,582.50 0.111313 1,599.81 1,598.10 1,595.76 1,583.12 9.43
P716 28,418 4.22 5.20 2.78 80.54 98.78 24 inch 0.012 1,582.50 1,571.83 0.108018 1,598.10 1,576.33 1,583.08 1,573.83 11.96
P-16 (replica) 11,849 4.22 5.00 1.16 17.40 115.01 24 inch 0.012 1,551.30 1,550.72 0.005043 1,555.89 1,555.81 1,551.67 1,551.29 3.14
P-17 (replica) 22,767 4.22 5.61 2.22 22.85 48.32 24 inch 0.012 1,550.72 1,550.30 0.008692 1,555.81 1,557.00 1,551.24 1,550.72 4.61
P5207 (exist) 47,687 4.22 5.00 4.66 18.69 20.64 24 inch 0.012 1,596.28 1,596.16 0.005814 1,600.87 1,601.44 1,597.04 1,597.04 4.94
P5208 (exist) 47,687 4.22 5.07 4.66 23.25 117.73 24 inch 0.012 1,596.16 1,595.10 0.009004 1,601.44 1,599.40 1,596.92 1,596.69 5.78
P711 47,687 4.22 5.41 4.66 17.49 82.41 24 inch 0.012 1,595.10 1,594.68 0.005096 1,599.40 1,600.25 1,596.65 1,596.64 4.71
P715A 93,753 4.22 5.70 9.16 17.44 57.28 24 inch 0.012 1,594.68 1,594.39 0.005063 1,600.25 1,599.87 1,596.54 1,596.47 5.62
P715B 111,699 4.22 5.87 10.91 17.33 10.00 24 inch 0.012 1,594.39 1,594.34 0.005000 1,599.87 1,599.83 1,596.46 1,596.44 3.47
P715C 124,175 4.22 5.92 12.13 17.13 47.06 24 inch 0.012 1,594.34 1,594.11 0.004887 1,599.83 1,599.74 1,596.42 1,596.31 3.86
P714A 136,399 4.22 6.12 13.32 17.40 51.56 24 inch 0.012 1,594.11 1,593.85 0.005043 1,599.74 1,599.83 1,596.27 1,596.12 4.24
P7148 154,059 4.22 6.32 15.04 16.89 10.53 24 inch 0.012 1,593.85 1,593.80 0.004748 1,599.83 1,599.87 1,596.10 1,596.06 4.79
P714C 171,954 4.22 6.36 16.79 17.36 308.90 24 inch 0.012 1,593.80 1,592.25 0.005018 1,599.87 1,602.84 1,596.03 1,59458 5.35
P706 46,066 4.22 5.00 4.50 8.15 35.08 18 inch 0.012 1,597.06 1,596.88 0.005131 1,601.44 1,601.65 1,597.87 1,597.74 4.73
P701 46,066 4.22 5.12 4.50 24.86 109.81 24 inch 0.012 1,596.88 1,595.75 0.010291 1,601.65 1,600.25 1,597.63 1,596.55 6.01
P708 21,185 4.22 5.00 2.07 17.34 71.90 24 inch 0.012 1,597.46 1,597.10 0.005007 1,602.60 1,602.84 1,597.96 1,597.57 3.72
P702A 193,139 4.22 7.32 18.86 57.83 36.27 24 inch 0.012 1,592.25 1,590.23 0.055693 1,602.84 1,602.70 1,593.81 1,591.92 16.46
P707 21,189 4.22 5.00 2.07 200.44 10.00 24 inch 0.012 1,596.92 1,590.23 0.669000 1,602.70 1,602.70 1,597.42 1,591.91 20.68
P703 17,895 4.22 5.00 1.75 23.90 34.00 18 inch 0.012 1,595.30 1,593.80 0.044118 1,599.67 1,599.87 1,596.02 1,596.06 7.89
P712 17,660 4.22 5.00 1.72 25.62 64.07 24 inch 0.012 1,594.55 1,593.85 0.010926 1,599.64 1,599.83 1,596.12 1,596.12 4.64
P702B 214,328 4.22 7.36 20.93 57.79 88.66 24 inch 0.012 1,590.23 1,585.30 0.055606 1,602.70 1,592.00 1,591.87 1,587.22 16.92
P702C 214,328 4.22 7.45 20.93 34.58 15.07 24 inch 0.012 1,585.30 1,585.00 0.019907 1,592.00 1,587.00 1,586.94 1,586.35 11.53
P704 6,094 4.22 5.00 0.60 19.84 34.55 18 inch 0.012 1,595.16 1,594.11 0.030391 1,599.53 1,599.74 1,596.28 1,596.28 5.02
P709 6,130 4.22 5.00 0.60 19.91 63.62 24 inch 0.012 1,594.53 1,594.11 0.006602 1,599.54 1,599.74 1,596.28 1,596.28 2.84
P705 12,476 4.22 5.00 1.22 18.46 34.97 18 inch 0.012 1,595.26 1,594.34 0.026308 1,599.64 1,599.83 1,596.44 1,596.44 5.91
P710 17,945 4.22 5.00 1.75 17.72 63.11 24 inch 0.012 1,594.72 1,594.39 0.005229 1,599.64 1,599.87 1,596.48 1,596.47 3.60
P45 (replica) 8,722 4.22 10.00 0.85 311.31 117.00 4x2tt 0.013 1,595.12 1,571.83 0.199017 1,595.52 1,576.33 1,595.23 1,571.87 5.65
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q:\...\mcdoweIl100%\rm_mcdoweILspreadrev2.stm Stanley Consultants Inc
08/15/05 09:55:55 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: David Osborn
StormCAD v5.5 [5.5003J

Page 1 of 1



Scenario: Base

Node Report

Label Area Inlet Inlet System InletTc System Tc System System Rim Sump Hydraulic Hydraulic Headloss
(ft2) C CA CA (min) (min) Intensity Rational Elevation Elevation Grade Grade Method

(ft2) (ft2) (in/hr) Flow (ft) (ft) Line In Line Out
(cfs) (ft) (ft)

Outlet 18+75.0 177.0' Rt 8,068 5.30 4.22 0.79 1,578.45 1,573.00 1,573.00 1,573.00
CB713 Sta 18+7550.0' Rt 10,378 0.94 9,732 8,068 5.00 5.00 4.22 0.79 1,604.20 1,582.00 1,582.31 1,582.31 HEC-22 Energy
CB109 ML 1089+34.0 104.0' Rt 28,418 5.34 4.22 2.78 1,576.33 1,571.83 1,571.83 1,571.83
CB716 21+68.53 50' Rt 22,836 0.95 21,694 28,418 5.00 5.20 4.22 2.78 1,598.17 1,582.50 1,583.12 1,583.08 HEC-22 Energy
CB717 21 +1 0.31 50' U 17,451 0.95 16,578 12,462 5.00 5.00 4.22 1.22 1,599.88 1,595.38 1,595.76 1,595.76 HEC-22 Energy
0-6 (replica) 22,767 5.78 4.22 2.22 1,557.00 1,550.30 1,550.30 1,550.30
32+00 58.0' Rt (replica) 55,539 0.92 51,306 22,767 5.00 5.61 4.22 2.22 1,555.81 1,550.72 1,551.29 1,551.24 HEC-22 Energy
32+00 54.17' U (replica) 60,723 0.93 56,708 11,849 5.00 5.00 4.22 1.16 1,555.89 1,551.30 1,551.67 1,551.67 HEC-22 Energy
709 9+64.03 45.58' U 6,333 0.93 5,878 6,130 5.00 5.00 4.22 0.60 1,599.12 1,594.53 1,596.28 1,596.28 HEC-22 Energy
Jct702 13+28.11 156.11' Rt 214,328 7.47 4.22 20.93 1,587.00 1,585.00 1,585.00 1,585.00
Jct02BC 13+35 142.74' Rt 214,328 7.45 4.22 20.93 1,587.30 1,585.30 1,587.22 1,586.94 HEC-22 Energy
Jct707 13+35 54.08' Rt 214,328 7.36 4.22 20.93 1,592.23 1,590.23 1,591.91 1,591.87 HEC-22 Energy
MH702 13+35 17.82' Rt 193,139 7.32 4.22 18.86 1,602.84 1,592.25 1,593.88 1,593.81 HEC-22 Energy
Jct703 10+26.19 15.08' Rt 171,954 6.36 4.22 16.79 1,595.30 1,593.80 1,596.06 1,596.03 HEC-22 Energy
Jct712 10+15.62 14.99' Rt 154,059 6.32 4.22 15.04 1,595.85 1,593.85 1,596.12 1,596.10 HEC-22 Energy
MH714 9+64.0314.53' Rt 136,399 6.12 4.22 13.32 1,599.74 1,594.11 1,596.28 1,596.27 HEC-22 Energy
Jct705 9+17.0214.12' Rt 124,175 5.92 4.22 12.13 1,595.84 1,594.34 1,596.44 1,596.42 HEC-22 Energy
Jct710 9+06.9714.03' Rt 111,699 5.87 4.22 10.91 1,596.39 1,594.39 1,596.47 1,596.46 HEC-22 Energy
MH715 8+49.69 13.52' Rt 93,753 5.70 4.22 9.16 1,600.25 1,594.68 1,596.55 1,596.54 HEC-22 Energy
MH5208 8+49.69 68.89' U (exist) 47,687 5.41 4.22 4.66 1,599.40 1,595.10 1,596.69 1,596.65 HEC-22 Energy
MH5207 7+31.98 69.7' U (exist) 47,687 5.07 4.22 4.66 1,601.44 1,596.16 1,597.04 1,596.92 HEC-22 Energy
7+31.0545.58' U (exist) 60,057 0.94 56,306 47,687 5.00 5.00 4.22 4.66 1,600.87 1,596.28 1,597.04 1,597.04 HEC-22 Energy
MH7Q1 7+40.01 14.01' Rt 46,066 5.12 4.22 4.50 1,601.65 1,596.88 1,597.74 1,597.63 HEC-22 Energy
CB706 7+40 45.59' Rt 53,156 0.93 49,498 46,066 5.00 5.00 4.22 4.50 1,601.02 1,597.06 1,597.87 1,597.87 HEC-22 Energy
CB708 13+35 50.58'U 23,025 0.93 21,486 21,185 5.00 5.00 4.22 2.07 1,602.18 1,597.46 1,597.96 1,597.96 HEC-22 Energy
CB707 13+4550.58' Rt 23,106 0.93 21,490 21,189 5.00 5.00 4.22 2.07 1,602.29 1,596.92 1,597.42 1,597.42 HEC-22 Energy
CB703 10+26 45.59' Rt 18,888 0.93 17,594 17,895 5.00 5.00 4.22 1.75 1,599.26 1,595.30 1,596.02 1,596.02 HEC-22 Energy
CB712 10+15.5 45.58'U 18,687 0.93 17,359 17,660 5.00 5.00 4.22 1.72 1,599.22 1,594.55 1,596.12 1,596.12 HEC-22 Energy
CB704 9+64.03 45.58' Rt 6,564 0.93 6,094 6,094 5.00 5.00 4.22 0.60 1,599.12 1,595.16 1,596.28 1,596.28 HEC-22 Energy
CB705 9+17 45.59' Rt 9,738 0.93 9,045 12,476 5.00 5.00 4.22 1.22 1,599.20 1,595.26 1,596.44 1,596.44 HEC-22 Energy
CB710 9+07 45.58'U 10,322 0.93 9,578 17,945 5.00 5.00 4.22 1.75 1,599.24 1,594.72 1,596.48 1,596.48 HEC-22 Energy
CB109 1089+34.0 104' Rt (replica) 8,722 10.34 4.17 0.84 1,576.33 1,571.83 1,571.83 1,571.83
SC784 22+47.65 48.53' Rt 5,665 0.90 5,098 8,722 10.00 10.00 4.22 0.85 1,595.52 1,595.12 1,595.23 1,595.23 HEC-22 Energy
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Final Drainage Report - Red Mountain Freeway (SR 202L) Power Road to University Drive

APPENDIX F

STORM DRAIN DESIGN

McKellips Road Storm Drain



Scenario: Base

Pipe Report

Label System System System Total Full Length Section Mannings Upstream Downstream Slope Upstream Downstream Hydraulic Hydraulic AverageCA Intensity Flow Time System Capacity (ft) Size n Invert Invert (ftlft) Ground Ground Grade Grade Velocity(ft2) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (ftls)(cfs) (ft) (ft) (ft) (ft) (ft) (ft)
P1 (replica) 19,818 4.22 5.00 1.94 17.34 89.85 24 inch 0.012 1,555.70 1,555.25 0.005008 1,560.29 1,560.29 1,556.18 1,556.04 3.64
P2 (replica) 40,470 4.22 5.41 3.95 21.99 93.14 24 inch 0.012 1,555.25 1,554.50 0.008052 1,560.29 1,558.00 1,555.95 1,555.07 5.30
P758B 30,376 4.22 5.53 2.97 11.13 10.67 24 inch 0.012 1,573.92 1,573.90 0.002062 1,590.00 1,590.00 1,574.58 1,574.50 3.00
P760 4,417 4.22 5.00 0.43 21.58 26.42 18 inch 0.012 1,585.18 1,584.23 0.035958 1,589.55 1,589.05 1,585.42 1,584.38 4.83
P758 30,376 4.22 5.27 2.97 50.09 133.50 24 inch 0.012 1,579.50 1,573.92 0.041783 1,589.05 1,590.00 1,580.10 1,574.63 8.74
P763 8,104 4.22 5.00 0.79 18.46 25.45 18 inch 0.012 1,585.16 1,584.49 0.026326 1,589.59 1,589.47 1,585.49 1,584.94 5.20
P762 4,955 4.22 5.00 0.48 18.24 26.84 18 inch 0.012 1,585.18 1,584.49 0.025708 1,589.55 1,589.47 1,585.44 1,584.93 4.45
P759 15,574 4.22 5.10 1.52 17.76 36.16 24 inch 0.012 1,584.49 1,584.30 0.005254 1,589.47 1,589.05 1,584.92 1,584.70 3.45
P765A 4,492 4.22 5.00 0.44 276.28 5.55 24 inch 0.012 1,589.26 1,582.21 1.270991 1,594.39 1,595.70 1,589.49 1,582.46 16.12
P765B 4,492 4.22 5.01 0.44 10.96 3.00 24 inch 0.012 1,582.21 1,582.20 0.002000 1,595.70 1,594.08 1,582.46 1,582.43 1.70
P769 28,579 4.15 10.52 2.74 11.54 166.74 24 inch 0.012 1,591.68 1,591.31 0.002219 1,597.64 1,600.70 1,592.35 1,592.14 3.01
P768 38,157 4.03 11.44 3.56 12.28 67.66 24 inch 0.012 1,591.31 1,591.14 0.002513 1,600.70 1,600.78 1,592.07 1,591.99 3.38
P767 47,697 3.98 11.78 4.40 16.00 133.72 24 inch 0.012 1,591.14 1,590.57 0.004263 1,600.78 1,598.31 1,591.88 1,591.44 4.35
P799 3,495 4.22 10.00 0.34 29.72 78.21 24 inch 0.012 1,592.83 1,591.68 0.014704 1,597.50 1,597.64 1,593.03 1,592.36 3.17
P766A 54,200 3.91 12.29 4.91 108.89 87.87 24 inch 0.012 1,590.57 1,573.22 0.197451 1,598.31 1,597.00 1,591.35 1,574.09 17.52
P766B 54,200 3.90 12.37 4.89 10.96 10.00 24 inch 0.012 1,573.22 1,573.20 0.002000 1,597.00 1,597.00 1,574.07 1,573.98 3.39
P797 8,293 4.22 5.00 0.81 12.69 41.04 24 inch 0.012 1,592.02 1,591.91 0.002680 1,596.52 1,596.44 1,592.46 1,592.45 2.26
P798 16,628 4.22 10.00 1.62 12.65 86.29 24 inch 0.012 1,591.91 1,591.68 0.002665 1,596.44 1,597.64 1,592.43 1,592.38 2.77
P50 (replica pipe) 40,855 4.22 5.00 3.99 1,334.36 53.68 24 inch 0.012 1,591.50 0.00 29.647914 1,595.99 0.00 1,592.20 0.08 94.44
P751 143,628 3.31 18.07 11.01 12.18 113.38 24 inch 0.012 1,581.72 1,581.44 0.002470 1,591.94 1,591.63 1,583.22 1,582.96 4.39
P778 126,868 3.33 17.82 9.78 12.11 65.47 24 inch 0.012 1,581.88 1,581.72 0.002444 1,591.36 1,591.94 1,583.50 1,583.41 4.29
P756 9,588 4.22 5.00 0.94 8.05 65.06 18 inch 0.012 1,586.47 1,586.14 0.005000 1,590.93 1,590.87 1,586.83 1,586.49 3.04
P757 59,558 4.22 5.00 5.82 8.00 48.57 18 inch 0.012 1,586.36 1,586.12 0.004941 1,590.82 1,590.72 1,587.31 1,587.05 4.94
P755 35,815 3.40 17.00 2.81 8.02 20.12 18 inch 0.012 1,586.36 1,586.26 0.004970 1,590.20 1,590.72 1,587.00 1,586.87 4.14
P754 102,901 3.39 17.08 8.07 8.06 102.53 18 inch 0.012 1,582.64 1,582.12 0.005023 1,590.72 1,590.87 1,584.36 1,583.84 4.57
P753A 119,509 3.36 17.46 9.29 12.34 39.44 24 inch 0.012 1,582.12 1,582.02 0.002535 1,590.87 1,590.95 1,583.70 1,583.65 4.31
P753B 126,868 3.35 17.61 9.83 12.41 54.63 24 inch 0.012 1,582.02 1,581.88 0.002563 1,590.95 1,591.36 1,583.64 1,583.57 4.38
P752 7,359 4.22 5.00 0.72 156.38 6.95 24 inch 0.012 1,584.85 1,582.02 0.407194 1,590.93 1,590.95 1,585.14 1,583.64 12.62
P750A 167,844 3.28 18.50 12.74 59.16 129.03 24 inch 0.012 1,581.44 1,573.92 0.058281 1,591.63 1,593.00 1,582.72 1,575.38 15.01
P750B 167,844 3.27 18.64 12.69 10.87 10.17 24 inch 0.012 1,573.92 1,573.90 0.001967 1,593.00 1,578.00 1,575.33 1,575.18 4.04
P-58 4,809 4.22 10.02 0.47 11.85 164.12 4x2ft 0.035 1,596.34 1,596.00 0.002090 1,596.98 1,596.00 1,596.54 1,596.08 0.61
P-63 4,809 4.22 10.00 0.47 94.78 7.20 24 inch 0.012 1,597.42 1,596.34 0.149583 1,597.75 1,596.98 1,597.65 1,596.45 7.82
P-61 5,611 4.22 10.00 0.55 88.17 8.50 4x2ft 0.035 1,596.23 1,595.25 0.115706 1,596.75 1,595.25 1,596.32 1,59531 2.21
P-62 5,611 4.21 10.06 0.55 25.68 13.24 4x2ft 0.035 1,594.66 1,594.53 0.009819 1,595.25 1,594.54 1,594.79 1,594.61 1.04
P772 16,504 4.07 11.13 1.55 17.56 31.16 24 inch 0.012 1,590.72 1,590.56 0.005135 1,600.12 1,601.20 1,591.18 1,591.21 3.45
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Scenario: Base

Pipe Report

Label System System System Total Full Length Section Mannings Upstream Downstream Slope Upstream Downstream Hydraulic Hydraulic Average
CA Intensity Flow Time System Capacity (tt) Size n Invert Invert (ftltt) Ground Ground Grade Grade Velocity
(W) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (ftls)

(cfs) (tt) (tt) (tt) (tt) (tt) (tt)

P771 33,393 4.05 11.28 3.13 17.07 30.90 24 inch 0.012 1,590.56 1,590.41 0.004854 1,601.20 1,600.17 1,591.18 1,591.14 4.14

P774 16,889 4.22 5.26 1.65 12.23 208.75 24 inch 0.012 1,591.08 1,590.56 0.002491 1,595.05 1,601.20 1,591.58 1,591.21 2.72

P773 10,861 4.22 10.00 1.06 13.80 176.66 24 inch 0.012 1,591.28 1,590.72 0.003170 1,595.60 1,600.12 1,591.66 1,591.21 2.60

P770 39,047 4.03 11.41 3.64 25.62 127.18 24 inch 0.012 1,590.41 1,589.02 0.010929 1,600.17 1,596.00 1,591.08 1,589.82 5.78

P776 6,085 4.22 5.00 0.59 9.96 48.29 18 inch 0.012 1,591.45 1,591.08 0.007662 1,595.41 1,595.05 1,591.74 1,591.59 3.10

P775 6,363 4.22 5.00 0.62 8.01 34.34 18 inch 0.012 1,591.25 1,591.08 0.004950 1,595.21 1,595.05 1,591.58 1,591.59 269

P195 44,639 3.98 11.77 4.11 106.06 103.20 24 inch 0.012 1,589.02 1,569.69 0.187306 1,596.00 1,576.06 1,589.73 1,569.96 16.31

P-64 5,658 4.22 5.01 0.55 14.15 3.00 24 inch 0.012 1,581.41 1,581.40 0.003333 1,594.33 1,594.33 1,583.40 1,583.40 2.18

P-65 5,658 4.22 5.00 0.55 200.97 12.00 24 inch 0.012 1,589.48 1,581.41 0.672500 1,594.45 1,594.33 1,589.73 1,583.40 13.86
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Scenario: Base

Node Report

Label Area Inlet Inlet System InletTc SystemTc System System Rim Sump Hydraulic Hydraulic Headloss
(ft2

) C CA CA (min) (min) Intensity Rational Elevation Elevation Grade Grade Method
(ft2

) (ft2
) (in/hr) Flow (tt) (tt) Line In Line Out

(cfs) (tt) (tt)

0-2 40,470 5.70 4.22 3.95 1,558.00 1,554.50 1,554.50 1,554.50
54+00.0 45.5' Rt 50,357 0.94 47,231 40,470 5.00 5.41 4.22 3.95 1,560.29 1,555.25 1,556.04 1,555.95 HEC-22 Energy
54+00.041.44' Lt 54,056 0.94 50,747 19,818 5.00 5.00 4.22 1.94 1,560.29 1,555.70 1,556.18 1,556.18 HEC-22 Energy
Jct758 76th 11 +98.89 155.73' Lt 30,376 5.59 4.22 2.97 1,590.00 1,573.90 1,573.90 1,573.90
Jct758AB Sta 12+04.60 146.97' Lt 30,376 5.53 4.22 2.97 1,575.92 1,573.92 1,574.63 1,574.58 HEC-22 Energy
CB758 11 +80.61 15.58' Lt 10,718 0.90 9,654 30,376 5.00 5.27 4.22 2.97 1,589.05 1,579.50 1,580.12 1,580.10 HEC-22 Energy
CB760 11+54.10 15.58' Lt 4,653 0.92 4,303 4,417 5.00 5.00 4.22 0.43 1,589.55 1,585.18 1,585.42 1,585.42 HEC-22 Energy
CB762 11 +54.09 15.58' Rt 5,448 0.91 4,955 4,955 5.00 5.00 4.22 0.48 1,589.14 1,585.18 1,585.44 1,585.44 HEC-22 Energy
CB759 11 +80.61 15.58' Rt 2,236 0.88 1,970 15,574 5.00 5.10 4.22 1.52 1,589.05 1,584.49 1,584.93 1,584.92 HEC-22 Energy
CB763 12+05.94 15.58' Rt 9,902 0.87 8,649 8,104 5.00 5.00 4.22 0.79 1,589.17 1,585.16 1,585.49 1,585.49 HEC-22 Energy
Jct765 34+20.2236.92' Lt (tie into box) 4,492 5.04 4.22 0.44 1,594.08 1,582.20 1,582.20 1,582.20
Jct765AB 4,492 5.01 4.22 0.44 1,595.70 1,582.21 1,582.46 1,582.46 HEC-22 Energy
CB765 34+27.86 37.30' Lt 6,701 0.95 6,366 4,492 5.00 5.00 4.22 0.44 1,593.89 1,589.26 1,589.49 1,589.49 HEC-22 Energy
Jct766 36+05.0 173.0' Rt 54,200 12.42 3.90 4.89 1,597.00 1,573.20 1,573.20 1,573.20
Jct766AB 54,200 12.37 3.90 4.89 1,575.22 1,573.22 1,574.09 1,574.07 HEC-22 Energy
CB766 36+45.0 80.14' Rt 7,437 0.87 6,503 54,200 5.00 12.29 3.91 4.91 1,597.87 1,590~57 1,591.44 1,591.35 HEC-22 Energy
CB767 37+70 29.5' Rt 10,128 0.94 9,540 47,697 5.00 11.78 3.98 4.40 1,600.34 1,591.14 1,591.99 1,591.88 HEC-22 Energy
CB768 37+65.0 29.50' Lt 10,082 0.95 9,578 38,157 5.00 11.44 4.03 3.56 1,600.26 1,591.31 1,592.14 1,592.07 HEC-22 Energy
CB769 36+11.0 93.13' Lt 9,332 0.91 8,457 28,579 5.00 10.52 4.15 2.74 1,597.20 1,591.68 1,592.36 1,592.35 HEC-22 Energy
CB799 36+14.0 175.50' Lt 5,575 0.70 3,902 3,495 10.00 10.00 4.22 0.34 1,597.50 1,592.83 1,593.03 1,593.03 HEC-22 Energy
CB798 35+64.62 24.52' Lt 9,433 0.88 8,335 16,628 10.00 10.00 4.22 1.62 1,596.44 1,591.91 1,592.45 1,592.43 HEC-22 Energy
CB797 35+64.62 16.52' Rt 9,401 0.88 8,293 8,293 5.00 5.00 4.22 0.81 1,596.52 1,592.02 1,592.46 1,592.46 HEC-22 Energy
outlet to ditch from scupper 40,855 5.01 4.22 3.99 0.00 0.00 0.00 0.00
SC 26+80 45.50' Rt 46,281 0.91 42,156 40,855 5.00 5.00 4.22 3.99 1,595.99 1,591.50 1,592.20 1,592.20 HEC-22 Energy
Jct750 33+98.0 158.0' Rt 167,844 18.69 3.26 12.68 1,578.00 1,573.90 1,573.90 1,573.90
Jct750AB 167,844 18.64 3.27 12.69 1,575.92 1,573.92 1,575.38 1,575.33 HEC-22 Ener9Y
CB750 33+00.0 54.04' Rt 24,754 0.93 23,070 167,844 5.00 18.50 3.28 12.74 1,591.43 1,581.44 1,582.96 1,582.72 HEC-22 Energy
CB751 33+00.0 50.85' Lt 15,973 0.93 14,886 143,628 5.00 18.07 3.31 11.01 1,591.50 1,581.72 1,583.41 1,583.22 HEC-22 Energy
MH778 32+35.69 68.36' Lt 126,868 17.82 3.33 9.78 1,591.36 1,581.88 1,583.57 1,583.50 HEC-22 Energy
Jct752 31 +82.2956.21' Lt 126,868 17.61 3.35 9.83 1,584.02 1,582.02 1,583.64 1,583.64 HEC-22 Energy
CB753 31 +44.044.28' Lt 7,477 0.94 7,020 119,509 5.00 17.46 3.36 9.29 1,590.45 1,582.12 1,583.74 1,583.70 HEC-22 Energy
CB756 30+79.047.03' Lt 10,328 0.93 9,588 9,588 5.00 5.00 4.22 0.94 1,590.51 1,586.47 1,586.83 1,586.83 HEC-22 Energy
CB754 31+37.0 51.73' Rt 8,062 0.93 7,524 102,901 5.00 17.08 3.39 8.07 1,590.30 1,582.64 1,584.41 1,584.36 HEC-22 Energy
CB757 30+89.00 50.76' Rt 62,094 0.94 58,261 59,558 5.00 5.00 4.22 5.82 1,590.40 1,586.36 1,587.31 1,587.31 HEC-22 Energy
CB755 31+37.0 75.0' Rt 19,287 0.70 13,501 35,815 17.00 17.00 3.40 2.81 1,590.20 1,586.36 1,587.00 1,587.00 HEC-22 Energy
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Scerldrio: Base

Node Report

Label Area Inlet Inlet System Inlet Tc SystemTc System System Rim Sump Hydraulic Hydraulic Headloss
(ft·) C CA CA (min) (min) Intensity Rational Elevation Elevation Grade Grade Method

(ft·) (ft·) (in/hr) Flow (ft) (ft) Line In Line Out
(cfs) (ft) (ft)

CB752 31+84.0 46.38' Lt 7,899 0.93 7,359 7,359 5.00 5.00 4.22 0.72 1,590.52 1,584.85 1,585.14 1,585.14 HEC·22 Energy
replica outlet2 4,809 14.51 3.62 0.40 1,596.00 1,596.00 1,596.00 1,596.00
SC783 43+25.02 87.06' Lt 0 0.00 0 4,809 10.00 10.02 4.22 0.47 1,596.98 1,596.34 1,596.54 1,596.54 HEC-22 Energy
SC782 43+34.54 73.58' Lt 6,135 0.91 5,592 4,809 10.00 10.00 4.22 0.47 1,597.75 1,597.42 1,597.65 1,597.65 HEC-22 Energy
replica Outlet3 5,611 10.28 4.18 0.54 1,594.54 1,594.53 1,594.53 1,594.53
SC781 43+72.43 110.45' Rt 0 0.00 0 5,611 10.00 10.06 4.21 0.55 1,595.25 1,594.66 1,594.79 1,594.79 HEC-22 Energy
SC780 43+75.39 92.97' Rt 7,596 0.90 6,868 5,611 10.00 10.00 4.22 0.55 1,596.75 1,596.23 1,596.32 1,596.32 HEC-22 Energy
0·13 44,639 11.88 3.97 4.10 1,576.06 1,569.69 1,569.69 1,569.69
CB775 44+22.3 32.89' Lt 7,609 0.89 6,747 6,363 5.00 5.00 4.22 0.62 1,595.21 1,591.25 1,591.58 1,591.58 HEC-22 Energy
MH771 42+25.0 0.0' Rt 33,393 11.28 4.05 3.13 1,601.20 1,590.56 1,591.21 1,591.18 HEC-22 Energy
CB772 42+30.0 29.50' Rt 10,003 0.95 9,503 16,504 5.00 11.13 4.07 1.55 1,599.98 1,590.72 1,591.21 1,591.18 HEC-22 Energy
CB770 42+25.0 29.5' Lt 10,044 0.94 9,458 39,047 5.00 11.41 4.03 3.64 1,600.03 1,590.41 1,591.14 1,591.08 HEC-22 Energy
CB774 44+34.87 0.0' Rt 3,926 0.89 3,478 16,889 5.00 5.26 4.22 1.65 1,595.05 1,591.08 1,591.59 1,591.58 HEC-22 Energy
CB773 43+67141.95' Rt 13,300 0.82 10,861 10,861 10.00 10.00 4.22 1.06 1,594.53 1,591.28 1,591.66 1,591.66 HEC-22 Energy
CB776 44+17.7 46.17' Rt 7,523 0.89 6,664 6,085 5.00 5.00 4.22 0.59 1,595.41 1,591.45 1,591.74 1,591.74 HEC-22 Energy
CB195 41+49.41133.13' Lt 6,135 0.91 5,592 44,639 10.00 11,77 3,98 4.11 1,596.00 1,589.02 1,589.82 1,589.73 HEC-22 Energy
CB764 34+18.69 32.52' Rt 8,052 0.95 7,649 5,658 5,00 5.00 4.22 0.55 1,593.95 1,589,48 1,589.73 1,589.73 HEC-22 Energy
34+32.7327.76' Rt (tie into box) 5,658 5.04 4.22 0.55 1,583,65 1,569.65 1,569.65 1,569.65
J-9 5,658 5.01 4.22 0.55 1,583.41 1,581.41 1,583.40 1,583.40 HEC-22 Energy
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Final Drainage Report - Red Mountain Freeway (SR 202L) Power Road to University Drive

APPENDIX F

STORM DRAIN DESIGN

Brown Road Storm Drain



Scenario: Base

Pipe Report

Label System System System Total Full Length Section Mannings Upstream Downstream Slope Upstream Downstream Hydraulic Hydraulic AverageCA Intensity Flow Time System Capacity (ft) Size n Invert Invert (tuft) Ground Ground Grade Grade Velocity(acres) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (tus)
(cfs) (ft) (ft) (ft) (tt) (tt) (tt)

P851 0.742 4.22 5.00 3.16 17.65 46.98 18 inch 0.012 1,595.63 1,594.50 0.0241 1,599.71 1,599.55 1,596.31 1,596.00 7.56
P850 0.833 4.22 5.00 3.54 18.71 13.73 24 inch 0.012 1,595.13 1,595.05 0.0058 1,599.81 1,599.72 1,597.05 1,597.05 4.58
P853 0.600 4.22 5.00 2.55 17.31 98.17 24 inch 0.012 1,592.28 1,591.79 0.0050 1,596.96 1,596.96 1,592.84 1,592.57 3.94
P852A 1.117 4.22 5.41 4.75 95.38 123.92 24 inch 0.012 1,591.79 1,573.02 0.1515 1,596.96 1,579.00 1,592.56 1,575.01 15.81
P852B 1.117 4.22 5.55 4.75 10.96 10.00 24 inch 0.012 1,573.02 1,573.00 0.0020 1,579.00 1,581.00 1,575.00 1,575.00 3.36
P862 0.482 4.22 5.00 2.05 17.50 68.60 24 inch 0.012 1,593.42 1,593.07 0.0051 1,598.01 1,598.07 1,593.92 1,593.88 3.73
P861 0.968 4.22 5.31 4.12 41.75 131.95 24 inch 0.012 1,593.07 1,589.24 0.0290 1,598.07 1,595.56 1,593.78 1,590.37 8.46
P858A 1.924 4.22 6.25 8.19 76.56 135.45 24 inch 0.012 1,589.24 1,576.02 0.0976 1,595.56 1,581.00 1,590.26 1,578.02 15.89
P858B 1.924 4.22 6.39 8.19 10.95 10.01 24 inch 0.012 1,576.02 1,576.00 0.0020 1,581.00 1,580.00 1,578.01 1,578.00 3.82
P884 0.812 4.22 5.94 3.45 17.40 79.38 24 inch 0.012 1,589.64 1,589.24 0.0050 1,594.78 1,595.56 1,590.29 1,590.34 4.31
P860 0.206 4.22 5.00 0.88 17.26 58.49 24 inch 0.012 1,590.61 1,590.32 0.0050 1,594.00 1,594.91 1,590.93 1,590.78 2.88
P859 0.396 4.22 5.34 1.68 17.34 53.92 24 inch 0.012 1,590.32 1,590.05 0.0050 1,594.91 1,594.69 1,590.77 1,590.63 3.50
P885 0.604 4.22 5.60 2.57 17.28 82.46 24 inch 0.012 1,590.05 1,589.64 0.0050 1,594.69 1,594.78 1,590.61 1,590.36 3.95
P878 0.217 4.22 5.00 0.92 7.93 32.97 18 inch 0.012 1,552.26 1,552.10 0.0049 1,555.25 1,556.01 1,554.00 1,554.00 0.52
P855 0.190 4.22 5.00 0.81 24.34 21.28 24 inch 0.012 1,589.69 1,589.48 0.0099 1,594.27 1,593.86 1,590.12 1,590.13 3.57
P854 0.650 4.22 5.10 2.77 227.61 4.44 24 inch 0.012 1,589.48 1,585.65 0.8626 1,593.86 1,593.75 1,590.06 1,585.86 24.68
P879 0.442 4.22 5.00 1.88 60.08 12.31 24 inch 0.012 1,587.61 1,586.87 0.0601 1,594.19 1,594.40 1,588.86 1,588.87 8.66
P856 0.399 4.22 5.12 1.70 58.78 20.16 24 inch 0.012 1,586.83 1,585.67 0.0575 1,594.23 1,594.41 1,587.28 1,585.92 8.28
P857 0.274 4.22 5.00 1.16 22.80 26.57 24 inch 0.013 1,589.10 1,588.83 0.0102 1,593.72 1,594.23 1,589.47 1,589.14 3.81
P880 0.458 4.22 5.00 1.95 176.34 7.32 24 inch 0.012 1,589.47 1,585.68 0.5178 1,594.05 1,594.20 1,589.95 1,587.68 18.57
P870 0.596 4.22 5.76 2.53 17.28 36.22 24 inch 0.012 1,590.91 1,590.73 0.0050 1,595.96 1,595.54 1,591.46 1,591.43 3.93
P869 0.757 4.22 5.91 3.22 17.45 67.06 24 inch 0.012 1,590.73 1,590.39 0.0051 1,595.54 1,595.51 1,591.36 1,591.39 4.24
P868 0.870 4.22 6.18 3.70 17.58 25.25 24 inch 0.012 1,590.39 1,590.26 0.0051 1,595.51 1,595.17 1,591.38 1,591.39 4.43
P867A 2.024 4.22 6.33 8.61 103.19 74.85 24 inch 0.012 1,590.26 1,576.99 0.1773 1,595.17 1,581.00 1,591.31 1,578.99 19.92
P867B 2.024 4.22 6.39 8.61 10.95 10.01 24 inch 0.012 1,576.99 1,576.97 0.0020 1,581.00 1,581.00 1,578.98 1,578.97 3.86
P871B 0.125 4.22 5.00 0.53 32.93 78.07 24 inch 0.012 1,594.74 1,593.33 00181 1,599.35 1,598.28 1,594.99 1,593.75 3.89
P871A 0.334 4.22 5.33 1.42 32.94 133.91 24 inch 0.012 1,593.33 1,590.91 0.0181 1,598.28 1,595.96 1,593.74 1,591.50 5.23
P881 0.208 4.22 5.00 0.89 33.17 46.40 24 inch 0.012 1,594.18 1,593.33 0.0183 1,598.35 1,598.28 1,594.50 1,593.76 4.56
P866 0.281 4.22 5.00 1.20 17.50 68.67 24 inch 0.012 1,596.60 1,596.25 0.0051 1,601.20 1,601.18 1,596.98 1,596.84 3.19
P865 0.556 4.22 5.36 2.37 30.26 179.00 24 inch 0.012 1,596.25 1,593.52 0.0153 1,601.18 1,598.55 1,596.78 1,594.23 5.73
P863 0.119 4.22 5.00 0.51 18.97 53.39 24 inch 0.012 1,593.84 1,593.52 0.0060 1,597.00 1,598.55 1,594.19 1,594.20 2.61
P864B 0.828 4.22 5.88 3.52 32.06 29.79 24 inch 0.012 1,593.52 1,593.01 0.0171 1,598.55 1,598.14 1,594.18 1,593.76 6.71
P864A 1.037 4.22 5.95 4.41 32.15 159.76 24 inch 0.012 1,593.01 1,590.26 0.0172 1,598.14 1,595.17 1,593.75 1,591.40 7.17
P882 0.208 4.22 5.00 0.89 34.32 55.07 24 inch 0.012 1,594.09 1,593.01 0.0196 1,598.26 1,598.14 1,594.41 1,593.76 4.67
P877 1.097 4.22 5.00 4.67 3.79 68.08 15 inch 0.012 1,555.12 1,554.92 0.0029 1,558.70 1,559.23 1,557.69 1,557.39 3.80

Title: Red Mountain Brown Road
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Scenario: Base

Pipe Report

Label System System System Total Full Length Section Mannings Upstream Downstream Slope Upstream Downstream Hydraulic Hydraulic Average
CA Intensity Flow Time System Capacity (tt) Size n Invert Invert (tUtt) Ground Ground Grade Grade Velocity

(acres) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (tUs)
(cfs) (tt) (tt) (tt) (tt) (tt) (tt)

P876 1.124 4.22 5.00 4.78 3.83 30.08 15 inch 0.012 1,556.22 1,556.13 0.0030 1,558.70 1,559.23 1,557.53 1,557.39 3.90

P883 2.221 4.22 5.30 9.45 13.27 280.11 18 inch 0.012 1,554.67 1,550.86 0.0136 1,559.23 1,556.58 1,556.93 1,555.00 5.35
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Scenario: Base

Node Report

Label Area Inlet Inlet System Inlet Tc System Tc System System Rim Sump Hydraulic Hydraulic Headloss(acres) C CA CA (min) (min) Intensity Rational Elevation Elevation Grade Grade Method
(acres) (acres) (in/hr) Flow (tt) (tt) Line In Line Out

(cfs) (tt) (tt)

Jct851 14+36.1 47.5' Lt 0.742 5.10 4.22 3.16 1,599.55 1,594.50 1,594.50 1,594.50
CB851 13+9045.58' Lt 0.830 0.93 0.775 0.742 5.00 5.00 4.22 3.16 1,600.13 1,595.63 1,596.31 1,596.31 HEC-22 Energy
Jct850 13+83 49' Rt 0.833 5.05 4.22 3.54 1,599.72 1,595.05 1,595.05 1,595.05
CB850 13+69 45.58' Rt 0.985 0.91 0.895 0.833 5.00 5.00 4.22 3.54 1,600.23 1,595.13 1,597.05 1,597.05 HEC-22 Energy
Jct852 17+90 183' Lt 1.117 5.60 4.22 4.75 1,581.00 1,573.00 1,573.00 1,573.00
Jct852AB 1.117 5.55 4.22 4.75 1,579.00 1,573.02 1,575.01 1,575.00 HEC-22 Energy
CB85217+90 45.58' Lt 0.528 0.93 0.491 1.117 5.00 5.41 4.22 4.75 1,597.38 1,591.79 1,592.57 1,592.56 HEC-22 Energy
CB853 17+9045.58' Rt 0.604 0.93 0.561 0.600 5.00 5.00 4.22 2.55 1,597.38 1,592.28 1,592.84 1,592.84 HEC-22 Energy
Jct858 23+94.35 223.46' Rt 1.924 6.44 4.22 8.19 1,580.00 1,576.00 1,576.00 1,576.00
Jct858AB 1.924 6.39 4.22 8.19 1,581.00 1,576.02 1,578.02 1,578.01 HEC-22 Energy
CB858 24+38.73 80.2' Rt 0.129 0.91 0.118 1.924 5.00 6.25 4.22 8.19 1,595.56 1,589.24 1,590.34 1,590.26 HEC-22 Energy
CB861 25+6029.5' Rt 0.545 0.94 0.513 0.968 5.00 5.31 4.22 4.12 1,598.50 1,593.07 1,593.88 1,593.78 HEC-22 Energy
CB862 25+55 29.5' Lt 0.539 0.94 0.509 0.482 5.00 5.00 4.22 2.05 1,598.44 1,593.42 1,593.92 1,593.92 HEC-22 Energy
CB884 23+73.5 39.29' Rt 0.219 0.95 0.208 0.812 5.00 5.94 4.22 3.45 1,594.97 1,589.64 1,590.36 1,590.29 HEC-22 Energy
CB885 23+75.66 49.36' Lt 0.219 0.95 0.208 0.604 5.00 5.60 4.22 2.57 1,594.88 1,590.05 1,590.63 1,590.61 HEC-22 Energy
CB859 23+96.07 92.43' Lt 0.182 0.89 0.163 0.396 5.00 5.34 4.22 1.68 1,595.34 1,590.32 1,590.78 1,590.77 HEC-22 Energy
CB860 24+10 154' Lt 0.295 0.70 0.206 0.206 5.00 5.00 4.22 0.88 1,594.00 1,590.61 1,590.93 1,590.93 HEC-22 Energy
MH EXST 53+29.7919.61' Lt 0.217 6.05 4.22 0.92 1,556.01 1,552.10 1,554.00 1,554.00
CB878 53+15 45.58' Lt 0.561 0.93 0.521 0.217 5.00 5.00 4.22 0.92 1,555.67 1,552.26 1,554.00 1,554.00 HEC-22 Energy
Jct85422+04.41 54.74' Rt 0.650 5.10 4.22 2.77 1,593.75 1,585.65 1,585.65 1,585.65
CB855 22+00 30.82' Rt 0.200 0.95 0.190 0.190 5.00 5.00 4.22 0.81 1,594.85 1,589.69 1,590.12 1,590.12 HEC-22 Energy
CB854 22+00 49.88' Rt 0.446 0.95 0.424 0.650 5.00 5.10 4.22 2.77 1,594.29 1,589.48 1,590.13 1,590.06 HEC-22 Energy
CB879 21 +31 47.82' Rt 0.488 0.93 0.454 0.442 5.00 5.00 4.22 1.88 1,594.62 1,587.61 1,588.86 1,588.86 HEC-22 Energy
Jct879 21+43.26 52.76' Rt 0.442 5.02 4.22 1.88 1,594.40 1,586.87 1,586.87 1,586.87
CB857 22+00 56.88' Lt 0.275 0.93 0.257 0.274 5.00 5.00 4.22 1.16 1,594.15 1,589.10 1,589.47 1,589.47 HEC-22 Energy
CB856 22+00 32.56' Lt 0.132 0.95 0.125 0.399 5.00 5.12 4.22 1.70 1,594.81 1,586.83 1,587.33 1,587.28 HEC-22 Energy
Jct856 21 +81.9326.04' Lt 0.399 5.16 4.22 1.70 1,594.41 1,585.67 1,585.67 1,585.67
Jct880 21 +48.3357.09' Lt 0.458 5.01 4.22 1.95 1,594.20 1,585.68 1,585.68 1,585.68
CB880 21+4151.93' Lt 0.503 0.93 0.470 0.458 5.00 5.00 4.22 1.95 1,594.48 1,589.47 1,589.95 1,589.95 HEC-22 Energy
CB882 35+34 38.63' Rt 0.219 0.95 0.208 0.208 5.00 5.00 4.22 0.89 1,598.40 1,594.09 1,594.41 1,594.41 HEC-22 Energy
Jct867 37+13.49142.88' Rt 2.024 6.43 4.22 8.61 1,581.00 1,576.97 1,576.97 1,576.97
Jct867AB 2.024 639 4.22 8.61 1,581.00 1,576.99 1,578.99 1,578.98 HEC-22 Energy
CB867 36+98 54.54' Rt 0.136 0.95 0.129 2.024 5.00 6.33 4.22 8.61 1,595.60 1,590.26 1,591.39 1,591.31 HEC-22 Energy
CB868 36+98 31.71' Rt 0.136 0.95 0.129 0.870 5.00 6.18 4.22 3.70 1,595.93 1,590.39 1,591.39 1,591.38 HEC-22 Energy
CB869 36+98 30.35' Lt 0.181 0.95 0.172 0.757 5.00 5.91 4.22 3.22 1,595.97 1,590.73 1,591.43 1,591.36 HEC-22 Energy
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Scenario: Base

Node Report

Label Area Inlet Inlet System Inlet Tc System Tc System. System Rim Sump Hydraulic Hydraulic Headloss
(acres) C CA CA (min) (min) Intensity Rational Elevation Elevation Grade Grade Method

(acres) (acres) (in/hr) Flow (ft) (ft) Line In Line Out
(cfs) (ft) (ft)

CB870 36+70 51.1' Lt 0.297 0.93 0.275 0.596 5.00 5.76 4.22 2.53 1,596.39 1,590.91 1,591.50 1,591.46 HEC-22 Energy

CB871 34+60 79.85' Lt 0.138 0.90 0.125 0.125 5.00 5.00 4.22 0.53 1,599.85 1,594.74 1,594.99 1,594.99 HEC-22 Energy

Jct881 35+3430.63' Lt 0.334 5.33 4.22 1.42 1,598.28 1,593.33 1,593.75 1,593.74 HEC-22 Energy

CB881 35+3430.63' Lt 0.219 0.95 0.208 0.208 5.00 5.00 4.22 0.89 1,598.54 1,594.18 1,594.50 1,594.50 HEC-22 Energy

Jct882 35+41.23 90.22' Rt 1.037 5.95 4.22 4.41 1,598.14 1,593.01 1,593.76 1,593.75 HEC-22 Energy

CB864 35+12 91.18' Rt 0.167 0.91 0.152 0.828 5.00 5.88 4.22 3.52 1,598.98 1,593.52 1,594.20 1,594.18 HEC-22 Energy

CB865 33+44 29.5' Rt 0.290 0.95 0.276 0.556 5.00 5.36 4.22 2.37 1,601.61 1,596.25 1,596.84 1,596.78 HEC-22 Energy

CB866 33+38 29.5' Lt 0.300 0.94 0.282 0.281 5.00 5.00 4.22 1.20 1,601.62 1,596.60 1,596.98 1,596.98 HEC-22 Energy

CB863 35+00148' Rt 0.170 0.70 0.119 0.119 5.00 5.00 4.22 0.51 1,597.00 1,593.84 1,594.19 1,594.19 HEC-22 Energy

CB876 49+50 45.58' Lt 1.744 0.94 1.635 1.124 5.00 5.00 4.22 4.78 1,559.12 1,556.22 1,557.53 1,557.53 HEC-22 Energy

MH883 49+50 19' Lt 2.221 5.30 4.22 9.45 1,559.23 1,554.67 1,557.39 1,556.93 HEC-22 Energy

CB877 49+50 45.58' Rt 1.675 0.93 1.562 1.097 5.00 5.00 4.22 4.67 1,559.12 1,555.12 1,557.69 1,557.69 HEC-22 Energy

Jct883 52+30.1 19' Lt 2.221 6.17 4.22 9.45 1,556.58 1,550.86 1,555.00 1,555.00
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APPENDIX F

STORM DRAIN DESIGN

Pump Station Outlet Culvert Hydraulics



CURRENT DATE: 03-03-2005
C ~ENT TIME: 13:07:35

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.0

1

FILE DATE: 03-03-2005
FILE NAME: PSOUT

C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT BARRELS
V ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

NO. (ft) (ft) (ft) MATERIAL (ft) (ft) n TYPE
1 1581.58 1570.50 244.25 1 RCP 7.50 7.50 .012 CONVENTIONAL
2
3
4
5
6

SUMMARY OF CULVERT FLOWS (cfs) FILE: PSOUT DATE: 03-03-2005

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1581.58 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1583.18 35.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
~c)84.13 70.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 a

84.94 105.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 a
.1585.66 140.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 a
1586.29 175.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1586.86 210.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1587.40 245.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 a
1587.92 280.0 Q70 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1588.21"-,---- 3 aa . 0""--- o. a 0.0 0.0 0.0 0.0 0.0 0.00 a
1588.96 350.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 a

0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: PSOUT DATE: 03-03-2005

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1581.58 0.000 0.00 0.00 0.00
1583.18 0.000 35.00 0.00 0.00
1584.13 0.000 70.00 0.00 0.00
1584.94 0.000 105.00 0.00 0.00
1585.66 0.000 140.00 0.00 0.00
1586.29 0.000 175.00 0.00 0.00
1586.86 0.000 210.00 0.00 0.00
1587.40 0.000 245.00 0.00 0.00
1587.92 0.000 280.00 0.00 0.00
1588.21 0.000 300.00 0.00 0.00
1588.96 0.000 350.00 0.00 0.00

<1> TOLERANCE (ft) 0.010 <2> TOLERANCE (% ) 1.000



2

CT- 'ENT DATE: 03-03-2005 FILE DATE: 03-03-2005
C- ENT TIME: 13:07:35 FILE NAME: PSOUT

PERFORMANCE CURVE FOR CULVERT 1 - 1 ( 7.50 (ft) BY 7.50 (ft) ) RCP

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)

0.00 1581.58 0.00 -11.08 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
35.00 1583.18 1. 60 -6.58 1-S2n 0.71 1. 46 0.56 1. 71 16.30 1. 59
70.00 1584.13 2.55 -6.22 1-S2n 0.96 2.07 1. 02 2.49 18.79 1. 95

105.00 1584.94 3.36 -5.88 1-S2n 1.18 2.56 1. 26 3.08 21.02 2.18
140.00 1585.66 4.08 -5.53 1-S2n 1.40 3.00 1. 50 3.57 22.33 2.36
175.00 1586.29 4.71 -5.18 1-S2n 1. 58 3.35 1. 69 3.99 23.32 2.51
210.00 1586.86 5.28 -4.80 1-S2n 1. 71 3.70 1. 87 4.37 24.20 2.63
245.00 1587.40 5.82 -4.40 1-S2n 1. 85 4.00 2.05 4.72 24.87 2.74
280.00 1587.92 6.34 -3.97 1-S2n 1. 99 4.29 2.23 5.04 25.37 2.84
300.00 1588.21 6.63 -3.71 1-S2n 2.06 4.46 2.32 5.21 25.76 2.89
350.00 1588.96 7.38 -3.03 1-S2n 2.26 4.82 2.52 5.61 26.77 3.01

El. inlet face invert 1581.58 ft El. outlet invert 1570.50 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

* ~ SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (VjH)
CULVERT LENGTH ALONG SLOPE

**************
0.00 ft

1581. 58 ft
244.00 ft

1570.50 ft
1
0.0454

244.25 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

************************
CIRCULAR

7.50 ft
CONCRETE
0.012
CONVENTIONAL
SQUARE EDGE WITH HEADWALL
NONE



CT" -'ENT DATE: 03-03-2005
C .ENT TIME: 13:07:35

TAl LWATER

3

FILE DATE: 03-03-2005
FILE NAME: PSOUT

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH 9.50 ft
SIDE SLOPE H/V (X:1) 2.0
CHANNEL SLOPE V/R (ft/ft) 0.001
MANNING'S n (.01-0.1) 0.035
CHANNEL INVERT ELEVATION 1570.50 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 1570.50 ft

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f I s) (psf)
0.00 1570.50 0.000 0.00 0.00 0.00

35.00 1572.21 0.214 1. 71 1. 59 0.11
70.00 1572.99 0.218 2.49 1. 95 0.16

105.00 1573.58 0.219 3.08 2.18 0.19
140.00 1574.07 0.220 3.57 2.36 0.22
175.00 1574.49 0.221 3.99 2.51 0.25
210.00 1574.87 0.222 4.37 2.63 0.27
245.00 1575.22 0.222 4.72 2.74 0.29
280.00 1575.54 0.223 5.04 2.84 0.31
300.00 1575.71 0.223 5.21 2.89 0.32
350.00 1576.11 0.224 5.61 3.01 0.35

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 1. 00 ft
CREST LENGTH 10.00 ft
OVERTOPPING CREST ELEVATION 1594.00 ft



CURRENT DATE: 03-03-2005
CPT"">~ENT TIME: 13: 33: 40

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.0

1

FILE DATE: 03-03-2005
FILE NAME: PSOUT

C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT BARRELS
V ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

NO. (ft) (ft) (ft) MATERIAL (ft) (ft) n TYPE
1 1571.00 1570.50 100.00 1 RCP 7.50 7.50 .012 CONVENTIONAL
2
3
4
5
6

SUMMARY OF CULVERT FLOWS (cfs) FILE: PSOUT DATE: 03-03-2005

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1571.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1574.99 35.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1575.35 70.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0

75.68 105.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
..1-:>76.01 140.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1576.33 175.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1576.69 210.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1577.05 245.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1577.49 280.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1577.79 300.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1578.53 350.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0

0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: PSOUT DATE: 03-03-2005

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1571.00 0.000 0.00 0.00 0.00
1574.99 0.000 35.00 0.00 0.00
1575.35 0.000 70.00 0.00 0.00
1575.68 0.000 105.00 0.00 0.00
1576.01 0.000 140.00 0.00 0.00
1576.33 0.000 175.00 0.00 0.00
1576.69 0.000 210.00 0.00 0.00
1577.05 0.000 245.00 0.00 0.00
1577.49 0.000 280.00 0.00 0.00
1577.79 0.000 300.00 0.00 0.00
1578.53 0.000 350.00 0.00 0.00

<1> TOLERANCE (ft) 0.010 <2> TOLERANCE (%) 1.000
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cr- --ENT DATE: 03-03-2005 FILE DATE: 03-03-2005
Cl .ENT TIME: 13:33:40 FILE NAME: PSOUT

PERFORMANCE CURVE FOR CULVERT 1 - 1 ( 7.50 (ft) BY 7.50 (f t) ) RCP

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)

0.00 1571.00 0.00 -0.50 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
35.00 1575.00 1. 75 4.00 1-S2n 1.18 1.46 1.18 1. 71 7.60 1. 59
70.00 1575.35 2.70 4.35 1-S2n 1. 72 2.07 1. 78 2.49 8.61 1. 95

105.00 1575.68 3.51 4.68 1-S2n 2.13 2.56 2.22 3.08 9.58 2.18
140.00 1576.01 4.23 5.01 1-S2n 2.47 3.00 2.59 3.57 10.32 2.36
175.00 1576.33 4.86 5.33 1-S2n 2.79 3.35 2.93 3.99 10.92 2.51
210.00 1576.69 5.44 5.69 I-S2n 3.09 3.70 3.25 4.37 11. 43 2.63
245.00 1577.05 5.97 6.05 1-S2n 3.36 4.00 3.55 4.72 11.91 2.74
280.00 1577.49 6.49 6.44 1-S2n 3.64 4.29 3.83 5.04 12.33 2.84
300.00 1577.79 6.79 6.68 1-S2n 3.79 4.46 3.99 5.21 12.56 2.89
350.00 1578.53 7.53 7.30 1-S2n 4.16 4.82 4.36 5.61 13.14 3.01

El. inlet face invert 1571.00 ft El. outlet invert 1570.50 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

* * SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

**************
0.00 ft

1571.00 ft
100.00 ft

1570.50 ft
1
0.0050

100.00 ft

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE CIRCULAR
BARREL DIAMETER 7.50 ft
BARREL MATERIAL CONCRETE
BARREL MANNING'S n 0.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
INLET DEPRESSION NONE



C' ··l.ENT DATE: 03 - 03 - 2005
C ,ENT TIME: 13 :33 :40

TAILWATER

3

FILE DATE: 03-03-2005
FILE NAME: PSOUT

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH 9.50 ft
SIDE SLOPE H/V (X:1) 2.0
CHANNEL SLOPE V/H (ft/ft) 0.001
MANNING'S n (.01-0.1) 0.035
CHANNEL INVERT ELEVATION 1570.50 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 1570.50 ft

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/ s) (psf)
0.00 1570.50 0.000 0.00 0.00 0.00

35.00 1572.21 0.214 1. 71 1. 59 0.11
70.00 1572.99 0.218 2.49 1. 95 0.16

105.00 1573.58 0.219 3.08 2.18 0.19
140.00 1574.07 0.220 3.57 2.36 0.22
175.00 1574.49 0.221 3.99 2.51 0.25
210.00 1574.87 0.222 4.37 2.63 0.27
245.00 1575.22 0.222 4.72 2.74 0.29
280.00 1575.54 0.223 5.04 2.84 0.31
300.00 1575.71 0.223 5.21 2.89 0.32
350.00 1576.11 0.224 5.61 3.01 0.35

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 1. 00 ft
CREST LENGTH 10.00 ft
OVERTOPPING CREST ELEVATION 1594.00 ft



FHWA CULVERT ANALYSIS, HY-8, VERSION 6.0

CURRENT DATE
03-03-2005

CURRENT TIME
13:32:57

FILE NAME
PSOUT

FILE DATE
03-03-2005

CULVERT AND CHANNEL DATA

CULVERT NO. 1 DOWNSTREAM CHANNEL

CULVERT TYPE: 7.500 ft CIRCULAR CHANNEL TYPE TRAPEZOIDAL

CULVERT LENGTH 100.001 ft BOTTOM WIDTH 9.500 ft

NO. OF BARRELS 1.0 TAILWATER DEPTH 5.206 ft

FLOW PER BARREL 300.000 cfs TOTAL DESIGN FLOW 300.000 cfs

INVERT ELEVATION 1570.500 ft BOTTOM ELEVATION 1570.500 ft

OUTLET VELOCITY 12.560 fps NORMAL VELOCITY 2.894 fps

OUTLET DEPTH = 3.990 ft

RIPRAP STILLING BASIN -- FINAL DESIGN

THE LENGTH OF THE BASIN
THE LENGTH OF THE POOL
THE LENGTH OF THE APRON
THE WIDTH OF THE BASIN AT THE OUTLET
THE DEPTH OF POOL BELOW CULVERT INVERT
THE THICKNESS OF THE RIPRAP ON THE APRON ,=
THE THICKNESS OF THE RIPRAP ON THE REST OF THE BASIN
THE BASIN OUTLET VELOCITY
THE DEPTH OF FLOW AT BASIN OUTLET

34.353 ft
22.902 ft
11.451 ft

9.500 ft
2.290 ft
4.000 ft
3.000 ft

12.157 fps
2.598 ft
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ADOT/FCDMC Storm Water Quality Correspondence



Flood Control District
of Maricopa County

Board of Directors

Fulton Brock, District 1
Don 5tapleyr Disbict 2

Andrew Kunasel<r District 3
Max VV'ilsonr DlstJict 4

Mary Rose Wilcox, District 5

lOi WE;tDlefrango Street

lOO1i~~a 85009

'lOne:. &Il'-SID6-1SOi
lX: ~601

r: 6O~B97

Joseph W. Warren, P.K
Arizona Department of Transportation
Project Manager
Valley Project IV1anagemcnt
205 S. 17'11 Ave., MD 614E
Phoeni.\:, AZ 85007

February 9, 2005

RE· Red Mountain Freeway, Power Road to University Drive Section, Stormwater Best Management
Practices (pCN .300.0201)

Dear Mr. Warren:

TIllS letter is in response to the Arizona Department of Transportation's (ADOT's) inquiry regarding

(
_ stormwater best management practices to the Flood Control District of Maricopa County (District) in a

"- letter dated December 6,2004 The District's response and position are as follows:

As ADOT is aware, stormwater quality conceJ:ns have been a national issue since dIe Clean Water Act
was passed in 1972. ADOT were in fact a permittee under Phase I of the federal National Pollutant
Discharge Elimination System (NPDES pertnit # AZS000018) and were required to submit a renewal
pennit application prior to the expiry date on permit (AZS000018) and most recently has been required
through a consent decree Witll ADEQ to submit a statewide stormwater management plHu-

On March 10, 2003, smaller cities and urbanized County areas (including Maricopa County which is
inclusive of the District) were requited to obtain AZPDES permits for their municipal separate storm
sewer systems. To carry out the Disuict's water quality program Al1.Z0na Revised Statute 48-3622 allows
the District to make reasonable conditions for and restrictions on discharges entering or connecting to
District structures TIllS statute requires those desiring to connect to the District system to get
permission from the District:. ADOT will require a right of way permit from the District to construct
portions of the freeway in the vicinity of tlle Spook Hill FRS_ Since 1999, the District has imposed first
flush as a minimum sL'1ndard/requirement upon any entity connecting to a District structure.

In tlle Intergovernmental Agreement for the Project ADOT agrees to abide by ADOrs
NPDES!AZPDES permit and to hold tlle District harmless fOJ: environmental claims. Because of
those provisions the District will accept tlle proposed Best Management Practices (BMPs) (witll some
modifications) as outlined in your letter (dated December 6, 2004) as sufficient at tllls point in time. It
has always been the District's ~ontention that water quality impacting District property and, structures
needs to be addressed by utilizing BMPs to dle Maximum Extent Possible (MEP). We do however,
want to put ADOT on notice tllat they will solely be responsible and held li.'lble for any water quality
concerns associated with the highway runoff if such runoff is ever determined to be causing or
contributing to a violation of water quality st.'lndards
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Joseph W \\farren, P E
February 9,2005
P;lge 2 of,}

The following are the modifications requested:

1) The lines discharging directIy to the freeway (as outlined in comment 67; February 1,2005 letter to
ADOT 60% submittal) must be modified to either direct flow to the pump station or else pretreated
prior to discharge via a media filtration type basket or BMP device to clean up the water prior to
discharge.

2) Further clarification on how the pump station functions if the pump station is shut down to contain a
spill. TIllS information can be contained in ADOTs Emergency Action Plan for tIle freeway segment
witllin the Spook Hill FRS flood pool. The Distdct wants to ensure that no hazardous spill material is
discharged into the flood pool.

3) Provide a further evaluation of the first flush volume maintained within trunk lines and tlle box at the
pump station. ADOT may in fact already have that volume cont:uned. We arc only interested in tlle
onsite volume of tlle freeway prism (excluding discharge that would be eliminated via cross streets
entering into the City of IvIesa's storm drain system or some other form of pretreatment). Options in
tlle design of tlle pump station system could allow for a bypass if first flush is already contained. That
way once tlle main event has passed, a controlled release could allow more specific Bl\tfPs to pretreat the
water prior to discharge into the flood pool.

The District will allow tIle discharges in accordance witIl tlle ADOT NPDES/AZPDES permit as it is
now or as it may be m'odified in tIle future by ADEQ including tlle outlined Blvll)s and modifications
above. However, the Disu:ict strongly encourages and recommends tIlat ADOT evaluate the following
considera tions in to tIleir design

1) Consider tIle possibility that if first £lush (or a portion of first flush) is maintained in dle pump
station storage box and trunk lines tIlat dlere may be a simple and cost effective solution to filter the
water as it is pumped to tIle £lood pool. Various media filtration type devices are available. ADOT may
still be able to install a continuous flow separation device at a much cheaper cost (significantly smaller
unit) if flows are small enough and gradually released into tlle flood pooL This would tend to be more
of an operations type solution-

2) Considering tIle fact tllat ADOT is under permit renegotiations with ADEQ and that ADOTs own
permit conditions witIl ADEQ may change witllin several montlls prior to construction, it would be
advisable for ADOT to consider a structural solution to stormwater quality entering tlle D.istrict
structure, TIllS would be far less costIy tllan retrofitting in the future if a water quality problem was
identified.

3) Consider talking to Caltrans and consider BMPs they are utilizing. They are very experienced in
Bl'vIPs related to lllghway runoff and have changed tlleir means of doing business substantially due to
many lawsuits and consent decrees related to tlleir operations. It would be in ADOT's best interest to
protect tllcmselves due to tlleir proximity to tlle Salt River in tllls situation. (Caltrans website ­
http://wwwdot.ca.gov/hq/cnv/stormwater/index.htm).
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The District continues to look forward to working with ADOT on t1ddressing water quality issues. If
you have any questions or concerns relevant to this response, please do not hesit.'lte to contact 1vlike
Greenslade at 602-506-5426. I will be moving on to a new position at the County Environmental
Services Department as the County's Stormwater Program Coordinator effective FebrualY 14,2005.

Yours truly,

Todd G. Williams, M.Sc.
Water Quality Branch Manager

c.c: Michael Greenslade, P.E. - 'Suuctures Management Branch
Shelby Brown, CFM - Contracts Branch



(

.~

AOCT

Arizona Department of Transportation
Intermodal Transportation Division

206 South Seventeenth Avenue Phoenix, Arizona 85007-3213

Janet Napolitano /
Governor

Victor M. Mendez
Director

December 6, 2004

Michael J. Ortega
State Engineer

r,

Todd Williams
Flood Control District of Maricopa County
2801West DU!ango Street
Phoenix, AZ 85009-6399

Re: Red Mountain Freeway
Power Road to University Drive Section
Storm Water Best Management Practices

Dear Mr. Williams:

In this letter we would like to address the Flood Control District ofMaricopa County's (the District's) water
quality concerns regarding the Red Mountain Freeway, Power to University project, by providing specific
information on how the Arizona Department of Transportation (ADOT) will implement Best Management
Practices (EMP's) on this project. As you know, ADOT has a Municipal Stormwater Permit. One of the
responsibilities of maintaining ADOT's permit is to construct all new facilities in compliance with provisions of
the permit.

ADOT's action plan for this project will include the following:

1) During the construction phase, the project will be subject to ADEQ's General Permit for Discharge from
Construction Activities to Waters of the U.S. The bid documents require the Contractor to obtain and
comply with the Permit requirements. ADOT's Resident Engineer will include this as a point of
discussion at weekly construction meetings.

2) Once the project is completed, or during interim periods where Construction Permit coverage is not
needed, ADOT's Municipal Stormwater Permit (AZS000018) will cover the areas within the ADOT
roadway. ADOT wiiI implement a number of Best ManagementPractices (EMP) to protect storm water
quality. The non-structural BMPs include:

(

a) Public Outreach and Education - This is a multifaceted program designed to raise public
awareness, education, and involvement on environmental quality impacts that have a direct
bearing on storm water quality. Most of these programs are managed through ADOT's
Communication and Community Partnership Section and are lead by Patricia Powers-Zermano.
These programs include:
a. Website - Within ADOT's main website will be a link to environmental issues and storm

water quality measures to raise public awareness.
b. Clean Air Campaign - ADOT is an official sponsor of this campaign which encourages

commuters to "don't drive one in five" and use an alfemative means of transportation one day
of the week.

c. Capitol Ride Share Program - Promotes State employees to reduce travel through programs
that include rideshare, telecommuting, flexible work schedules, and the use of transit.
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d. Adopt-a-Highway Program - Public education and involvement program that reduces litter
along Arizona's highways. People and/or organizations are required to remove litter three
times a year along designated sections of highways.

e. Stonn Water Outreach for Regional Municipalities (STORM) - ADOT has joined this
regional group that was established to promote stonn water public education efforts within
the greater Maricopa County area.

b) Environmental Training for ADOT Construction and Maintenance Staff - ADOT approach on
environmental training of construction and maintenance personnel is two-fold. First is the
development of standard details and special provisions for BMPs used on COrlstructionprojects as
outlined in the ADOTErosion Control and Pollution Control Manual for Highway Design and
Construction, which is currently being updated to incorporate AZPDES construction permit
requirements. Second are the training sessions ADOT conducts for their construction and
maintenance staff in the area of storm water erosion control and "good housekeeping" procedures
on construction sites. Contractors hired by ADOT to perform construction projects are invited to
attend these training sessions. ADOT is currently developing new training to incorporate
individual and collective responsibilities to the AZPDES program. That training is through
ADOT's technical training group lead 'by Erica Martinez.

c) Highway and Street Sweeping Program - Highway and street sweeping is conducted on a weekly
and bi-weekly basis by contractors. Contractors also respond to emergency situations within 30
minutes of being contacted by ADOT. This program is managed by Craig Cornwell from the
Phoenix Maintenance District.

d) Debris and Litter Pick-Up - Larger debris is removed manually by ADOT Maintenance personnel
and prison work crews to coincide with the highway and street sweeping schedule, or as needed.
ADOT has an on-call contract for litter pick up on an as needed basis. Highway locations with
higher traffic volumes are scheduled for more frequent pick up. As noted above there is also the
Adopt-a-Highway program which helps in this area, as well. This program is managed by Craig
Cornwell from the Phoenix Maintenance District.

e) Hazardous Materials Spill Response Team - ADOT has signed a memorandum of understanding
(MOD) to, follow the State of Arizona Hazardous Materials Response and Recovery Plan. In
conjunction with the plan ADOT has created a response team called ALERT (acronym for ADOT

'. Local Emergency Response Team) that responds to all types of emergencies, to include
hazardous materials spills. In the event of a hazardous spill the ALERT's duties include
containing the spill, coordinate with local fire and police departments, traffic management, and
manage the cleanup of the spill. In most cases, the responsible party for the spill is held
responsible to contract with a waste management company for cleanup. If the responsible party
cannot be identified or does not have the resources necessary for cleanup, ADOT has an on-caB
contract and funds available to have the spill cleaned up. The ALERT team is managed by Craig

. Cornwell from the Phoenix Maintenance District.

f) Storm Sewer System and Pump Station Maintenance

a. Stonn Sewer Maintenance - Large diameter storm sewers (those large enough to walk
through) are inspected on a yearly basis and cleaned as needed. Small diameter sewers are

",
2001 Award Redpenl
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self cleaning and are not inspected or cleaned unless necessary. Stonn sewer inlets and catch
basins are inspected and cleaned on an as needed basis. ADOT's storm sewer system
includes three large drainage tunnels (18' to 21' in diameter) which are pumped out and
inspected yearly. Sediment and debris are removed as needed. Open channels are inspected
annually and cleaned at least once every three years. ADOT has an on-call contract to clean
the open channels on an as needed basis. This program is overseen by Craig Cornwell.

b. Pump Station Maintenance - All pump stations are inspected once a week and if it is
detennined that a pump station requires cleaning, the wells are de-watered and sediment and
debris removed. Pump stations have a gas detection system that shuts down the pump station
upon detection and sends an alann signal to maintenance personnel. An on-call waste
management company is contacted for cleanup. Pump station maintenance is overseen by
John Stepins from the Phoenix Maintenance District

g) Outfall Inspection - Outfalls on this portion of the Red Mountain Freeway will be included in
ADOT's outfall yearly inspection program as required by the permit. If dry weather discharge is
found the local municipality is contacted and charged with identifying the source of the
discharge. ADOT has no land use authority beyond the highway right-of-way and the local
municipalities, with different eriabling legislation, do have land use authority, along with
enforcement authority. This program is managed by Richard Tafoya from ADOT Central
Maintenance.

h) Erosion Control Practices - Ongoing maintenance programs provide pennanent erosion control,
including soil stabilization, reseeding bare ground, turf renovations, landscape irrigation
maintenance, granite erosion control, and landscaping. Inspection and routine maintenance are
performed on an as needed basis. ADOT's landscape irrigation system is routinely monitored for
malfunctions or leaks and this monitoring provides notification which allows repair crews to
respond timely. In addition, ADOT maintains a roadside vegetation management program to
control annual weeds that tend to choke out more desirable perennial grasses. The annual weeds
provide little if any erosion control while the grasses and other perennial species have extensive
root systems that hold soil in place. The landscape management program is overseen by Mark
Schalliol from the Phoenix Maintenance District.

c

3) Project specific structural BMPs providing improvement to the storm water quality include:

a) Pump Station Operation - The configuration of the storage box and wet well captures a certain
amount of sediment and debris. The pump station storage box for the Red Mountain Power to
University Project is a 1500 foot long 10ft by J0 ft box with a longitudinal slope of 0.001 ft/ft.
This arrangement slows the velocity of flow considerably allowing deposition of sediment and
debris. Another BMP feature of the pump station is the inlet bar rack that captures mid to large
size floatables in the wet well where they can be removed with the routine maintenance and
cleaning activities. The operation of the pump station is also considered a BMP as it holds minor
flows in storage below thefirst float switch ON position. These stored flows are held until
District personnel manually start the nuisance pump or main pumps.

In addition, the combustible gas detection system prevents pump start up or shuts down the pump
operation and holds these spills at the pump station allowing for proper cleanup.

",
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b) Storm Sewer System, Box Culvert, hardened pad at Principal Outlet and Signal Butte Stilling
Basin - These systems work in conjunction with each other providing a certain amount of storm
water storage allowing sediment and debris removal through maintenance activities.

In addition the Department has indicated an interest in implementing a system wide solution to maintain water
quality with respect to discharges from the SHFRS. We feel a system solution is needed since not all storm water
entering the Buckhorn - Mesa system is pretreated before passing through the SHFRS. We recognize releasing a
mixture of pretreated storm water and untreated storm water from the SHFRS is not as effective as treating all
storm water passing through the SHFRS system. If ADOT storm water (about 1% of all storm water passing
through the SHFRS for a 100 year event) is treated and discharged to the SHFRS but the vast majority of the
inflow into the SHFRS is not treated before it enters the SHFRS we will have a mixture of treated and untreated

c storm water. The benefit of the Department's pretreatment is lost in this case; as well as the benefit of taxpayer
dollars spent on the treatment effort. We feel there is a better way to accomplish the treatment goals. As we have
brieflydiscussed, a more effective solution would be to implement a regional treatment solution in the low flow
channel and upstream of the Principal Outlet of the SHFRS. We would like to pursue this concept further with
the District.

We think this overall approach makes the most sense to achieve water quality goals and seek the District's
cornrtlents and concurrence with this approach for the Power to University project. If further information is
required, please feel free to contact me at (602) 712-8695.
Sincerely,

(~ C2 () fA.) Q..fa.N---

~W.WARREN
Project Manager
Valley Project Management
205 S. 17th Ave.,MD 614£
Phoenix, A2 85007

cc:
Dan Lance, ADOT
Richard Tafoya, ADOT
Mike Chase, Stanley Consultants

l If;
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Red Mountain Freeway· Power Road to University Drive
Drainage Basin Runoff & Detention Volumes: SCS Dimensionless Hydrograph

Designed by: '1<.$ 13
Checked by'

Date: ~ - 7 • 0 ~«
Dale'

Area Runoff Area Runoff Rational
Paved Coefficient Unpaved Coefficient Area Composite Discharge

10 (ac) "C" (ac) "C" Total (ac) "C" 10-yr (cIs) Tc(min) Tc (hr) qtmax K

Basin B 6.23 0.95 2.65 0.50 8.88 0.82 30.6 10.0 0.17 1010 0.0303

" 0 0 0 " " " ~
0 0 " 0 0 0 0 0

N M -.i '" '" .... oi g :: c! ~ :i ~ ~

Time (hours)

Dimensionless Runoff Average Volume
Tabulated Hydrograph, qt Hydrograph Discharge (cIs) (cls-hr)
Timet(hr) (cIs/in) (cts) q,.Kxq, (q, + q,.,)/2=q"., q''1lx(t,.,-I,)

ITc=O.17\
1.0 24 0.7 0.9 0.26
1.3 34 1.0 1.3 0.39
1.6 53 1.6 5.9 1.76
1.9 334 10.1 14.8 1.48
2.0 647 19.6 25.1 2.51
2.1 1010 30.6 24.7 2.47
2.2 623 18.9 12.7 1.27
2.3 217 6.6 5.5 0.55
2.4 147 4.4 4.1 0.41
2.5 123 3.7 3.4 0.34
2.6 104 3.1 2.9 0.29
2.7 86 2.6 ' 2.5 0.25
2.8 76 2.3 2.1 0.43
3.0 66 2.0 1.9 0.37
3.2 57 1.7 1.6 0.33
3.4 51 1.5 1.5 0.29
3.6 46 1.4 1.3 0.27
3.8 42 1.3 1.2 0.24
4.0 38 1.2 1.1 0.33
4.3 34 1.0 1.0 0.30
4.6 32 1.0 0.9 0.37
5.0 29 0.9 0.8 0.42
5.5 26 0.8 0.7 0.37
6.0 23 0.7 0.7 0.33
6.5 21 0.6 0.6 0.31
7.0 20 0.6 0.6 0.30
7.5 19 0.6 0.6 0.28
8.0 18 0.5 0.5 0.50
9.0 15 0.5 0.4 0.42
10.0 13 0.4 0.4 0.76
12.0 12 0.4 0.2 0.73
16.0 0 0.0 0.0 0.00

.'-"-"-"-

Dimensionless Hydrograph

1--Power Rd. Basin Inflow I
".

'"--J..:,---

33.0
32.0
31.0
30.0
29.0
28.0
27.0
26.0
25.0
24.0
23.0
22.0
21.0
20.0
19.0
18.0

15.0
14.0
13.0
12.0
11.0
10.0
9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0

Runoff (cfs-hr)= 19.32
Total Runoff Volume (cf)= 69561

Power Rd. Basin Gradina
Elevation Area (sf) Vol. (cf)

1557.50 0 0
1558.00 176 44
1559.00 1588 882
1560.00 4411 3000
1561.00 8645 6528
1562.00 14792 11719
1563,00 22368 18580
1564.00 31609 26989
1565.00 44027 37818

Detention Basm Volume Provided (cf)- 105559

q:\15539\Drainage\SBFR Plan\, Detenlion95%.xls, 2:59 PM, 4/712005



Red Mountain Freeway. Power Road to University Drive
Drainage Basin Runoff & Detention Volumes: SCS Dimensionless Hydrograph

Designed by: R:> f{
Checked by'

Date: l.\ -]. Cl ?
Date'

Area Runoff Area Runoff Rational
Paved Coefficient Unpaved Coefficient Area Composite Discharge

(ac) "C" (ac) IIC" Total (ac) "e" 10-yr (cIs) Tc(min)

2.89 0.95 2.58 0.50 5.46 0.74 17.0 10

o
N

Dimensionless Runoff Average Volume
Tabulated Hydrograph. qt Hydrograph Discharge (cIs) (cls-hr)
Time t (hr) (cfslin) (cfs) q;~Kxq, (q, + q,_,}12=q", qnv,X(~_I-t,)

(Te-O.17)
1.0 24 0.4 0.5 0.15
1.3 34 0.6 0.7 0.22
1.6 53 0.9 3.3 0.98
1.9 334 5.6 8.3 0.83
2.0 647 10.9 13.9 1.39
2.1 1010 17.0 13.7 1.37
2.2 623 10.5 7.1 0.71
2.3 217 3.7 3.1 0.31
2,4 147 2.5 2.3 0.23
2.5 123 2.1 1.9 0.19
2.6 104 1.8 1.6 0.16
2.7 86 1,4 1.4 0.14
2.8 76 1.3 1.2 0.24
3.0 66 1.1 1.0 0.21
3.2 57 1.0 0.9 0.18
3,4 51 0.9 0.8 0.16
3.6 46 0.8 0.7 0.15
3.8 42 0.7 0.7 0.13
4.0 38 0.6 0.6 0.18
4.3 34 0.6 0.6 0.17
4.6 32 0.5 0.5 0.21
5.0 29 0.5 0.5 0.23
5.5 26 0,4 0.4 0.21
6.0 23 0,4 0.4 0.19
6.5 21 0.4 0.3 0.17
7.0 20 0.3 0.3 0.16
7.5 19 0.3 03 0.16
8.0 18 0.3 0.3 0.28
9.0 15 0.3 0.2 0.24
10.0 13 0.2 0.2 0.42
12.0 12 0.2 0.1 0,40
16.0 0 0.0 0.0 0.00

K

0.016810100.17

"~.' '-',.:

Tc (hr)

'" "

: ".~ I •

,. ~.?

:-- .L__ '

• 1r.J". ' '_ .':;, ... t ~

"" i"VI':

~., -::," "..

TIme (hours)

Dimensionless Hydrograph

1-CAP Underpass Basin Inflow I
18.0

17.0

16.0

15.0

14.0

13.0

12.0

11.0

10.0

8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0 I~"'_-L-l.~ "':~h~~ ::~;.>~' '
0.0

"

ID

Basin A

Runoff (cfs-hr)- 10.75

39423

Total Runoff Volume (cf)= 38689
CAP Underpass Basin Grading

Elevation Area (sl) Vol. (el)
1561.00 0 0
1562.00 5799 2900
1563.00 8076 6938
1564.00 9235 8656
1565.00 10451 9843
1566.00 11723 11087

-Detention Basrn Volume Provided (cf)-

q:\15539\Drainage\SBFR Plan\, Detention95%.xls. 2:59 PM, 4/7/2005
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APPENDIX H

McKELLIPS ROAD
PUMP STATION ANALYSIS

• Pump Station & RCB Vault Stage-Storage
• Freeway Drainage System 50-Year Hydrograph

(Pump Station Design Inflow Hydrograph)
• Summary of Pump Curves

• Pump Station Analysis Summary Output Curves
• Main Storm Water Pump

• Submersible Pump

McKellips Road Pump Station Analysis
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Pump Station & RCB Vault Stage-Storage



Red Mountain Freeway - SR 202L Power to University - Stage-Storage

1/21/2005•Stanley Consultants INC

SCI Proj. # : _1_70_0_0 _

ADOT Proj #: H5782 01 C

Designed By: _C_L_J _

Checked By:

Approved By:

Date:-----
Date:-----
Date:-----

Box Culvert Data
Number of Barrels =
Culvert Span, W (ft) =
Culvert Height, H (ft) =
Culvert Slope, S (ftlft) =
Culvert Length, L (ft) =
Downstream Invert (ft) =
Upstream Invert (ft) =

RCB1
1

10
10

0.000994
402.3
1550

1550.4

RCB2
1

10
10

0.001026
253.4

1550.4
1550.66

RCB3
1

10
10

0.000995
884.3

1550.66
1551.54

Wet Well Data
Top of Well = 1567 ft

Bottom of Well = 1543 ft

Depth in Volume Total
WSEl Wet Well RCBC1 RCBC2 RCBC3 Volume WSEl

(ft) (ft) (eu ft) (eu ft) (eu ft) (eu ft) (ft)
1543 0 0 0 0 0 1543

1544 1 0 0 0 0 1544

1545 2 0 0 0 0 1545

1546 3 0 0 0 0 1546

1547 4 0 0 0 0 1547

1548 5 0 0 0 0 1548

1549 6 0 0 0 0 1549

1550 7 0 0 0 0 1550

1551 8 3,218 1,191 581 4,990 1551

1552 9 7,241 3,725 7,959 18,925 1552

1553 10 11,264 6,259 16,802 34,325 1553

1554 11 15,287 8,793 25,645 49,725 1554

1555 12 19,310 11,327 34,488 65,125 1555

1556 13 23,333 13,861 43,331 80,525 1556

1557 14 27,356 16,395 52,174 95,925 1557

1558 15 31,379 18,929 61,017 111,325 1558

1559 16 35,402 21,463 69,860 126,725 1559

1560 17 39,425 23,997 78,703 142,125 1560

1561 18 40,230 25,340 86,965 152,535 1561

1562 19 40,230 25,340 88,430 154,000 1562

1563 20 40,230 25,340 88,430 154,000 1563

1564 21 40,230 25,340 88,430 154,000 1564

1565 22 40,230 25,340 88,430 154,000 1565

Storage-RCB Q:\17000\Active\07-Design\11-Water Res\Pump Station\RMPS - 5PMPs - 90% Design.xls



Red Mountain Freeway - SR 202L Power to University - Wet Well Stage-Storage

Stanley Consultants INC.

Length of Sloping Bottom =
Length of Flat Apron =

Bottom to Corner Chamfer =
Corner Chamfer to End Wall "

Bottom Slope =

30.67 ft
2.00 ft

21 It
9.67 ft

0.228 tUft

'fA
AOOT

Wet Well Data

Width (at 3 pumps) =
Additional Pumps =

Total Width"
Wet Well Invert =

Top of Wet Well =
CBC Outlet Invert =

Elev at Beg of Chamfer"

49.33 ft
2 each

73.33 ft
1543 ft
1567 ft
1550 ft

1547.79 ft

(5 pumps)

(CBC Outlet - 7')
(CBC Outlet + 17')
(1550.32 in 30% plans)

SCI Pro}. # : -'.17:..;0",00,--_
ADOT Pro) # : H578201C

Designed By: .;;C.::;LJ:......__
Checked By:
Approved By:

Date: 1/21/2005
Oate: _

Date: _

Water PumpinQ Area Sloped A ron Before Chamfered Corners Sloped A ron Above Chamfer Flat CBC Outlet Apron Total Water
Surface Depth Length Width Volume Depth Length Width Volume Depth Length Width Volume Depth Length Width Volume Length Volume Surface

Elevation D. L. W. V. Db Lb Wb Vb D, L, W, Wove Vc D, L, W, V, L, V, Elevation

(ft) (ft) (ft) (ft) (cu ft) (ft) (ft) (ft) (cu ft) (ft) (ft) (ft) (ft) (cu ft) (ft) (ft) (ft) (cu ft) (sq ft) (cu ft) (ft)

1543 a 25.17 73.33 a 0.00 0.00 73.33 a 0.00 0.00 73.33 73.33 a 0.00 0.00 54.00 a 25.17 a 1543
1544 1 25.17 73.33 1,846 0.00 4.38 73.33 161 0.00 0.00 73.33 73.33 a 0.00 0.00 54.00 a 29.55 2,006 1544
1545 2 25.17 73.33 3,691 0.00 8.76 73.33 643 0.00 0.00 73.33 73.33 a 0.00 0.00 54.00 a 33.93 4,334 1545
1546 3 25.17 73.33 5,537 0.00 13.14 73.33 1,446 0.00 0.00 73.33 73.33 a 0.00 0.00 54.00 a 38.31 6,982 1546
1547 4 25.17 73.33 7,382 0.00 17.52 73.33 2,570 0.00 0.00 73.33 73.33 a 0.00 0.00 54.00 0 42.69 9,952 1547
1548 5 25.17 73.33 9,228 0.21 21.00 73.33 4,009 0.00 0.90 71.52 72.43 7 0.00 0.00 54.00 a 47.07 13,244 1548
1549 6 25.17 73.33 11,073 1.21 21.00 73.33 5,549 0.00 5.29 62.76 68.05 217 0.00 0.00 54.00 a 51.45 16,839 1549
1550 7 25.17 73.33 12,919 2.21 21.00 73.33 7,089 0.00 9.67 54.00 63.67 679 0.00 0.00 54.00 a 55.83 20,687 1550
1551 8 25.17 73.33 14,764 3.21 21.00 73.33 8,629 1.00 9.67 54.00 63.67 1,294 1.00 2.00 54.00 108 57.83 24,796 1551
1552 9 25.17 73.33 16,610 4.21 21.00 73.33 10,169 2.00 9.67 54.00 63.67 1,910 2.00 2.00 54.00 216 57.83 28,905 1552
1553 10 25.17 73.33 18,456 5.21 21.00 73.33 11,709 3.00 9.67 54.00 63.67 2,525 3.00 2.00 54.00 324 57.83 33,014 1553
1554 11 25.17 73.33 20,301 6.21 21.00 73.33 13,249 4.00 9.67 54.00 63.67 3,141 4.00 2.00 54.00 432 57.83 37,123 1554
1555 12 25.17 73.33 22,147 7.21 21.00 73.33 14.789 5.00 9.67 54.00 63.67 3,756 5.00 2.00 54.00 540 57.83 41,232 1555
1556 13 25.17 73.33 23,992 8.21 21.00 73.33 16,329 6.00 9.67 54.00 63.67 4,372 6.00 2.00 54.00 648 57.83 45,341 1556
1557 14 25.17 73.33 25,838 9.21 21.00 73.33 17,869 7.00 9.67 54.00 63.67 4,987 7.00 2.00 54.00 756 57.83 49,450 1557
1558 15 25.17 73.33 27,683 10.21 21.00 73.33 19,409 8.00 9.67 54.00 63.67 5,603 8.00 2.00 54.00 864 57.83 53,559 1558
1559 16 25.17 73.33 29,529 11.21 21.00 73.33 20,949 9.00 9.67 54.00 63.67 6,218 9.00 2.00 54.00 972 57.83 57,668 1559
1560 17 25.17 73.33 31,374 12.21 21.00 73.33 22,489 10.00 9.67 54.00 63.67 6,833 10.00 2.00 54.00 1,080 57.83 61,777 1560
1561 18 25.17 73.33 33,220 13.21 21.00 73.33 24,029 11.00 9.67 54.00 63.67 7,449 11.00 2.00 54.00 1,188 57.83 65,886 1561
1562 19 25.17 73.33 35,066 14.21 21.00 73.33 25,569 12.00 9.67 54.00 63.67 8,064 12.00 2.00 54.00 1,296 57.83 69,995 1562
1563 20 25.17 73.33 36,911 15.21 21.00 73.33 27,109 13.00 9.67 54.00 63.67 8,680 13.00 2.00 54.00 1,404 57.83 74,104 1563
1564 21 25.17 73.33 38,757 16.21 21.00 73.33 28,649 14.00 9.67 54.00 63.67 9,295 14.00 2.00 54.00 1,512 57.83 78,213 1564
1565 22 25.17 73.33 40,602 17.21 21.00 73.33 30,189 15.00 9.67 54.00 63.67 9,911 15.00 2.00 54.00 1,620 57.83 82,322 1565

Note: Wet Well volume calculations do not inclUde the slair well area.

Storage-Wei Well Q:\170QO\Ac1ive\07-Deslgn\11·Water Res\Pump Slation\RMPS - SPMPs - 90% Design.xls



1/21/2005Date:
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Date:------
Date:------

Wet Well Data
1567 ft
1543 ft

17000

H578201C

CLJ

SCI Proj. #:

ADOT Proj #:

Designed Sy:

Checked By:

Approved By:

Top of Well =
Bottom of Well =

/:\DOT

•Stanley Consultants INC

Red Mountain Freeway - SR 202L Power to University - Stage-Storage

~

Depth in Volume Total
WSEL Wet Well Wet Well RCBC Volume WSEL

(ft) (ft) (eu ft) (eu ft) (eu ft) (ft)
1543 0 0 0 0 1543

1544 1 2,006 0 2,006 1544

1545 2 4,334 0 4,334 1545

1546 3 6,982 0 6,982 1546

1547 4 9,952 0 9,952 1547

1548 5 13,244 0 13,244 1548

1549 6 16,839 0 16,839 1549

1550 7 20,687 0 20,687 1550

1551 8 24,796 4,990 29,786 1551

1552 9 28,905 18,925 47,830 1552

1553 10 33,014 34,325 67,339 1553

1554 11 37,123 49,725 86,848 1554

1555 12 41,232 65,125 106,357 1555

1556 13 45,341 80,525 125,866 1556

1557 14 49,450 95,925 145,375 1557

1558 15 53,559 111,325 164,884 1558

1559 16 57,668 126,725 184,393 1559

1560 17 61,777 142,125 203,902 1560

1561 18 65,886 152,535 218,421 1561

1562 19 69,995 154,000 223,995 1562

1563 20 74,104 154,000 228,104 1563

1564 21 78,213 154,000 232,213 1564

1565 22 82,322 154,000 236,322 1565

Stage-Storage Curve

-~WetWell --CSC Storage -Total

g 1560

~
I !

-~ ---- -,----------._;-------

c r.r? ! I I.Q ? I
ro 1550 V 1--------------- I ;
> I I l-----·-------I-----Q)

w ! I

1540 I i
0 100,000 200,000 300,000 400,000

Storage (cf)
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Freeway Drainage System 50-Year Hydrograph
(Pump Station Design Inflow Hydrograph)
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Red Mtn Fwy • SR 202L Power to University· Onsite Drainage System Inflow Hydrograph

1/21/2005

8/0;;
I~

/.\00.

...
Stanley Consultants INC.

SCI Proj # : ...;.1.;...70~0..:..0 _

ADOT Proj #: H578201C

Designed By: _C""",LJ..-.-_

Checked By: @
Approved By: _

Date:

Date:

Date:----

Inflow Hydrograph
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Red Mtn Fwy - SR 202L Power to University - Onsite Drainage System Inflow Hydrograph

1/21/2005

g/05
IflA

/.\00.

.....
Stanley Consultants INC.

SCI Proj # : ....;.17~0..:...00~__

ADOT Proj #: H5782 01 C

Designed By:C~

Checked By: ~<J1'V:....L_

Approved By:---

Date:

Date:

Date:---

Dimensionless Input qtmax = 414 K =qtmax/Q = 0.9760

Unit Hydrograph Runoff Parameters Q= 424 T - 0.73c -

Time for Tc
1 Time Hydrograph Average Volume Calculation

qt q=Kqt Discharge Period Cumulative Period Cumulative

(hr) (cfs) (hr) (cfs) (cfs) (cfs-hr) (cfs-hr) (cu ft) (acre-ft) (cu ft) (acre-ft)

0.0 0 0 0 0 0 0 0 0 0 0

1.0 13 1.0 13 16 4.65 4.7 16,740 0.38 16,740 0.38

1.3 18 1.3 18 21 6.15 10.8 22,140 0.51 38,880 0.89

1.6 24 1.6 23 29 8.70 19.5 31,320 0.72 70,200 1.61

1.9 36 1.9 35 40 4.00 23.5 14,400 0.33 84,600 1.94

2.0 46 2.0 45 56 5.55 29.1 19,980 0.46 104,580 2.40

2.1 68 2.1 66 89 8.90 38.0 32,040 0.74 136,620 3.14

2.2 115 2.2 112 151 15.05 53.0 54,180 1.24 190,800 4.38

2.3 194 2.3 189 238 23.80 76.8 85,680 1.97 276,480 6.35

2.4 294 2.4 287 329 32.90 109.7 118,440 2.72 394,920 9.07

2.5 380 2.5 371 393 39.25 149.0 141,300 3.24 536,220 12.31

2.6 424 2.6 414 407 40.70 189.7 146,520 3.36 682,740 15.67

2.7 410 2.7 400 380 38.00 227.7 136,800 3.14 819,540 18.81

2.8 369 2.8 360 303 60.60 288.3 218,160 5.01 1,037,700 23.82

3.0 252 3.0 246 207 41.40 329.7 149,040 3.42 1,186,740 27.24

3.2 172 3.2 168 144 28.80 358.5 103,680 2.38 1,290,420 29.62

3.4 123 3.4 120 106 21.10 379.6 75,960 1.74 1,366,380 31.37

3.6 93 3.6 91 82 16.30 395.9 58,680 1.35 1,425,060 32.71

3.8 74 3.8 72 66 13.20 409.1 47,520 1.09 1,472,580 33.81

4.0 61 4.0 60 54 16.20 425.3 58,320 1.34 1,530,900 35.14

4.3 49 4.3 48 44 13.20 438.5 47,520 1.09 1,578,420 36.24

4.6 41 4.6 40 37 14.80 453.3 53,280 1.22 1,631,700 37.46

5.0 35 5.0 34 32 16.00 469.3 57,600 1.32 1,689,300 38.78

5.5 31 5.5 30 28 14.00 483.3 50,400 1.16 1,739,700 39.94

6.0 27 6.0 26 25 12.25 495.5 44,100 1.01 1,783,800 40.95

6.5 24 6.5 23 22 11.00 506.5 39,600 0.91 1,823,400 41.86

7.0 22 7.0 21 21 10.25 516.8 36,900 0.85 1,860,300 42.71

7.5 20 7.5 20 20 9.75 526.5 35,100 0.81 1,895,400 43.51

8.0 19 8.0 19 18 18.00 544.5 64,800 1.49 1,960,200 45.00

9.0 17 9.0 17 16 16.00 560.5 57,600 1.32 2,017,800 46.32

10.0 15 10.0 15 14 27.00 587.5 97,200 2.23 2,115,000 48.55

12.0 12 12.0 12 6 24.00 611.5 86,400 1.98 2,201,400 50.54

16.0 0 16.0 0 0.00 0.000 0.000 0 0.0000 a . 0.0000

1. Based upon the drainage area Tc and Table 2.2 for urban watersheds and Table 2.3 for undeveloped watersheds.

Inflow Hydrograph Q:\17000\Active\07-Design\11-Water Res\Pump Station\RMPS - 5PMPs - 90% Design.xls



Urban Watershed Dimensionless Unit Hydrograph Coordinates for use with Rational Method

Stanley Consultants INC.

SCI Proj # : ...;.17;...:0..:...;00=----__

ADOT Proj #: H578201C
Designed By: ..:.C.::.:LJ~~__

Checked By: W
Approved By: _

Date: _-=-1.:.;.:/2:...:.1:.=/20.:..:0..:...;5

Date: _8=-1-/_D--,,5~_
Date:-----

Urban Watershed (Only) Coordinates of Dimensionless Unit Hydrograph to be used with the Rational Method
qdcfslin runoff)

Tc (hours)
Time 0.17 0.18 - 0.25 0.26 - 0.35 0.36 - 0.46 0.46 - 0.62 0.63 - 0.88 0.89-1.12 1.13 -1.38 1.39 -1.75 1.76 - 2.5
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

0 0 0 0 0 0 0 0 0 0 0
1.0 24 23 20 18 17 13 11 10 9 7
1.3 34 34 28 25 23 18 15 13 11 9
1.6 53 47 41 36 32 24 20 18 15 12
1.9 334 209 118 77 57 36 29 25 21 16
2.0 647 403 235 141 94 46 35 29 25 18
2.1 1010 739 447 271 170 68 47 38 31 21
2.2 623 800 676 468 308 115 72 54 41 27
2.3 217 481 676 592 467 194 112 81 58 36
2.4 147 250 459 574 529 294 168 118 82 49
2.5 123 166 283 431 . 507 380 231 163 112 64
2.6 104 128 196 298 402 424 289 213 147 82
2.7 86 102 146 216 297 410 329 256 184 104
2.8 76 86 114 163 226 369 357 284 216 127
3.0 66 70 80 104 140 252 313 311 255 171
3.2 57 61 66 77 96 172 239 266 275 201
3.4 51 54 57 63 74 123 175 212 236 226
3.6 46 49 51 56 61 93 133 163 198 205
3.8 42 44 46 49 53 74 103 129 159 193
4.0 38 40 42 44 47 61 83 104 129 171
4.3 34 35 37 38 41 49 63 78 98 132
4.6 32 33 33 34 36 41 50 61 76 105
5.0 29 30 31 31 32 35 40 47 57 79
5.5 26 27 28 28 29 31 33 37 43 58
6.0 23 24 24 25 26 27 29 31 35 45
6.5 21 21 22 22 23 24 26 27 30 36
7.0 20 20 20 21 21 22 23 24 25 30
7.5 19 19 19 20 20 20 21 22 23 26
8.0 18 18 18 18 19 19 20 20 21 23
9.0 15 16 16 16 16 17 17 18 18 20
10.0 13 13 13 14 14 15 15 16 16 17
12.0 12 12 12 12 12 12 12 12 12 13
16.0 0 0 0 U U U 0 1 1 3

Unit Hydrograph Q:\17000\Active\07-Design\11-Water Res\Pump Station\RMPS - 5PMPs - 90% Design.xls
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Red Mountain Freeway - SR 202L Power to University - Pump Curves

1/21/2005

a/05
t

Date:
---~-

Date:__~ or-....

Date:-----

Designed By: .....;;C..;;;;LJ~...".......-_

Checked By: 122
Approved By:-----

SCI Proj # :-.;.17.;..;0;..;.0..;,.0 _

ADOT Proj #: H578201Ct{A
/.\DDTStanley Consultants INC.

Pump Discharge (cfs)

61.060.059.058.057.056.055.054.053.0

1566.00 -r---~:---~:---:---:--~:---~:-----~:-----,
1564.00 --0 --------- --~---------------r--- 0--- --------~-------------- j--0 o-----------r 0 ------------j-- ------------ - -0 ---- ----- -- 0 ~--------

~ 1562.00 --------------1-- -- ----- -- --- 0 i-- 0 -- ----------;0 0 0 0 0 0 0 0 0 0 -- -- -j---- -- 0 -- -- -- 0 -~-------------1-- -__ 0 ---------

> 1560.00 ---- -- -- ---- .. j--' ------- ----- r---- ------- 0 o--io-- 0 ---- 0 -- 0 --to 0 0 --- 0 -------r--------------j-- --------- - ----- ------ -- --i--- 0 -- 0 0 - 0 0" __

~ 1558.00 --------- -- ---~---- ----------- r---- -----------i---------------j--oo------ oo -- -~--- --------- :-~-- ---------- ---
c: 1556.00 -- -- 0 0 ---- -- -. ~-- - -- - 0 ---- 0 - --too -------------!---------------j----------- -;-- 0 ------ -----i----- 0 0 0 0 ------ -- 0 ----+ --- 0 ---- -----.

..J 1554.00 -- -Oo---------+ ----- -0 -------r-------- ------ +------------ i-------------+------Oo -----i- ------------- ----- ------ -- 0 -i-- -- ----------
w 1552.00 ------ --------j----- ---------- !Oo------------: -------- -----i ----- 0 --- ----- -!--------------j-- -- -- ------- -- ----- 0 0 •• -~-- 0 --- 0 0 - 0 0_

~ 1550.00 ------- ------ o~--- ---Oo--Oo-- 0: - 0 0 0 0 + ~ 0 0 0 -- __ -r-------- ---- -- i- 0 0 0 0 0 - 0 0 - +_ 0 0 - 0 0 0 0

1548.00 ----------- -- 0 i-- ---------- f-- -- 0 -- -- -- --0+---------- ---+ ------- --- 0 -+------------+------- -- --------- 0 ---- 0 ---- -i-- 0 -- 0 0 - 0 ------

1546.00 -l----+:---+:---+:---+:---+:---i-:---i-----i-:------i

52.0

Pump Svstem Operation Curve
WSEL Q Q

(ft) (cfs) (gpm)

1548.00 53.2 23,900
1548.67 53.5 24,000
1550.00 54.1 24,300
1552.00 55.0 24,700
1554.00 55.9 25,100
1556.00 56.8 25,500
1558.00 57.9 26,000
1560.00 58.8 26,400
1561.00 59.3 26,600
1562.00 59.7 26,800
1564.00 60.6 27,200

27,50027,00026,50025,000 25,500 26,000

Pump Discharge (gpm)

24,50024,000

1566.00 ...----:-------:---':---,-------;---;-----,
1564.00 ------------j--- ----0 - - - - - - - - -r--0 0 - - -- - --- - - - - j----------- 0 0 0 - - -i- ------------ 0 - 0 0 roo 0 - 0 - - - - - - 0 - - 0 0 ~- - - - - 0 - 0 - - - - - - - - - ~ - - 0 --

~ jiE:ii •.••••••.•••.•••'•••••••••••••••• 1•••••••••••••••·1.·••••••••••••••: ••••••••••••••••t••••••••••••••••, ••••••••••••••••1.···.··•••••••••
~ 1552.00 -- ---- -------- --: 0 --- ------------ o~----- --- --- ---: 0 ------ -- --------r------ 0 -- 0 ------- r------- ---------:- ---- ----- ------ 0'- 0 0 --- 0 - 0 0 - 0 __

~ 1550.00 0 ----------- ---+ 0 0 - ----- --- - - -~------- --------j -- 0 -- 0 0 0 0 0 ----- --j----------Oo --- -too --- -------- --i- 0 0 0 0 ~---- .. __ 0 00 __

1548.00 -----.------ -:-----------------~---------_·_----t-----------------:-----------------~-----_·_--------~-----------------r----------------
1 I I I , I

1546.00 -f-----i-'----T-'----T-'----T-'----T-'----T-'---+-------1

23,500

Pump Operation Curve Q:\17000\Active\07-Design\11-Water Res\Pump Station\RMPS - 5PMPs - 90% Design_xIs
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Red Mountain Freeway (SR 202L) Pump Station
Inflow and Outflow Hydrographs

--Outflow -£!l-Inflow
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420.0
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, , . .
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300.0
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, ,

160.0 --- --. -'" ---- --- ------_ -._~._- - -.- -- .. -.------ -.. -- --- -;" --.- --- -----., -- .. --. -. ~.- ----.--.-.-.------------- ------~- .. -.- - ---- ---_ ---- -_.. -- ----- ."- -_ - ---- -.--' .. -.-.

140.0 . - ---. -- -- -. -. -- ------ -- -- -- -,--­
120.0 ------------------------------------.--­

100.0
80.0
60.0
40.0 .---.-----.. ~----.
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o
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Red Mountain Freeway (SR 202L) Pump Station
Inflow, Outflow and Total Storage Mass Curves

-Inflow --Outflow --Total Storage
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Red Mountain Freeway (SR 202L) Pump Station
Wet Well Water Surface Elevation Curve
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Main Storm Water Pump
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CURVE ·CHARACTERISTICS BASED ON PUMP PERFORMANCE WITH THIS PERFORMANCE CURVE IS FOR ESTIMATING ONLY. CURVE
SPECIFIED AMOUNT OF CLEAR, NON-AERATED, FRESH COLD WATER. SHOWS SINGLE STAGE PERFORMANCE. FOR MULTIPLE, VAR­

IABLE AND OTHER SPEED APPLICATIONS, CONSULT FACTORY,
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RED MTN FWY, POWER ROAD· UNIVERSITY DRIVE
AOOT
MESA, ARIZONA

c.o,~c.vlt~h(TV)~ By: 'F~ 1CoubQ.. c1/~/d/­

~~4 fby:,~ 8/s/cYS-

FLOW GPM
20 24

22000 22.47 15.6
23000 23.49 16.31
24000 24.51 17.02
25000 25.53 17.73
26000 26.55 18.44

The recommended design velocity should be in the range
of 5.0 to 12.0 Ips.

42
5.09
5.33
5.56
5.79
6.02

Preliminary Static Head Calculation: Red Mtn Fwy Storm Water Pump Station

Weir Crest Elevation
@ Max Discharge Flowrate 241 cfs

LOW' Level Pumps Off Elevation

Static Head (Z)

1590.05 Fl

1548.67 Ft

41.38 Ft

Weir Cresat Elevation
@ Max Osicharge Aowrate 241 cfs

High level Max Elevation

1590.05 Fl

1561

29.05 Ft

Pump Inlet Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
0.04 0.25 1.87 0 0 0 0

24 24 30 30 30 30 30
2 2 2.5 2.5 2.5 2.5 2.5

0.5 0.5 0.63 0.63 0.63 0.53 0.63
0 0 94 0 0 0 0

Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor
HUftl 120 HUftl 120 HUftl 120 HLlftl 120 HUftl 120 HUftl 120 HLlftl 120

Pump Hydraulics
Flowrate(gpm) (cts)

SumK
Pipe O(ln)
Pipe O(ft)
HyRa(ft)
Pipe Lenght(ft)

Total Headloss 4.11

ooסס2

0.12

44 56

o

20000

0.78

4456

o

20000

2.39

4456

0.82

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TOH (MAX) 45.49
TDH (MIN) 33.16
THO (MIN) Use 33



RED MTN FWV, POWER ROAD - UNIVERSITY DRIVE
AOOT
MESA, ARIZONA

FLOW GP
20 24

22000 22.47 15.6
23000 23.49 16.31
24000 24.51 17.02
25000 25.53 17.73
26000 26.55 18.44

The recommended design velocity should be in the range
of 5.0 to 12.0 fpS.

42
5.09
5.33
5.56
5.79
6.02

Preliminary Static Head Calculation: Red Mtn Fwy Storm Water Pump Station

Weir Crest Elevation
@ Max Discharge Flowrate 241 cfs

Low Level Pumps Off Elevation

Static Held (Z)

1590.05 Fl

1548.67 Ft

41.38 Ft

Weir Cresat Elevation
@ Max Dsicharge FJowrate 241 cfs

High level Max Elevation

1590.05 ~t

1561

29.05 Ft

Pump Inlet Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
0.04 0.25 1.87 0 0 0 0

24 24 30 30 30 30 30
2 2 2.5 2.5 2.5 2.5 2.5

0.5 0.5 0.63 0.63 0.63 0.63 0.63
0 0 94 0 0 0 0

Miner C-factor Minor C-factor Minor Cofactor Miner C-factor Miner C·factor Miner C·factor Minor Cofactor
HLlff) 120 HLlff) 120 HLlff) 120 HLlff) 120 HLlff) 120 HLlff) 120 HLlff) 120

PLmp Hydrautics
FIowrate(gpm) (cfs)

SumK
Pipe O(ln)
Pipe O(ll)
HyRa(~)

Pipe Lenghf(~)

Tetal Headless 4.98

22000

0.15

4902

o

22000

0.95

4902

o

22000

2.9

49 02

0.98

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TDH (MAX) 46.36
TOH (MIN) 34.03
THO (MIN) Use 34.03



REO MTN FWY, POWER ROAD· UNIVERSITY DRIVE
ADOT
MESA, ARIZONA

FLOW GPM
20 24

22000 22.47 15.6
23000 23.49 16.31
24000 24.51 17.02
25000 25.53 17.73
26000 26.55 16.44

The recommended design velocity should be in the range
of 5.0 to 12.0 fps.

42
5.09
5.33
5.56
5.79
6.02

Preliminary Static Head Calculation: Red Mtn Fwy Storm Water Pump Station

Weir Crest Elevation
@ Max Discharge Flowrate 241 cIs

low Level Pumps Off Elevation

Stille Heed (Z)

1590.05 Ft

1546.67 Ft

41.38 Ft

Weir Cress! Elevation
@ Max Osicharge Flowrate 241 cfs

High level Max Elevation

1590.05 Ft

1561

29.05 Ft

Pump Inlet Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
0.04 0.25 1.87 0 0 0 0

24 2' 30 30 30 30 30
2 2 2.5 2.5 2.5 2.5 2.5

0.5 0.5 0.63 0.63 0.63 0.63 0.63
0 0 94 0 0 0 0

Minor C·faclor Minor Cofactor Minor Cofactor Minor C·factor Minor C·factor Minor C·factor Minor Cofactor
HL(ftl 120 HL(ft) 120 HLlft) 120 HL(ft) 120 HLlft) 120 HLlft) 120 Hl(ft) 120

Pump Hydraulics
Flowrete(gpm) (ets)

SumK
Pipe D(in)
Pipe D(ft)
HyRe(ft)
Pipe Lengh~ft)

Total HeadJoss 5.9

24000

0.18

5346

o

24000

1.12

5348

o

24000

3.45

5348

1.15

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TDH (MAX) 47.28
TDH (MIN) 34.95
THO (MIN) Use 34.95



REO MTN FWY. POWER ROAD - UNIVERSITY DRIVE
AOOT
MESA, ARIZONA

t ..

FLOW GPM
20 24

22000 22.47 15.6
23000 23.49 16.31
24000 24.51 17.02
25000 25.53 17.73
26000 26.55 18.44

The recommended design velocity should be in the range
of 5.0 to 12.0 fps.

42
5.09
5.33
5.56
5.79
6.02

P/ellmlnary Static Head Calculation: Red Mtn Fwy Storm Water Pump Station

Weir Crest Elevation
@ Max Discharge Flowrate 241 cfs

Low Level Pumps Off Elevation

Static Head (Z)

1590.05 Ft

1548.67 Ft

41.38 Ft

Weir Cresat Elevation
@ Max Osicharge Flowrate 241 c1s

High level Max Elevation

1590.05 Ft

1561

29.05 Ft

Pump Inlet Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
0.04 0.25 1.87 0 0 0 0

24 24 30 30 30 30 30
2 2 2.5 2.5 2.5 2.5 2.5

0.5 0.5 0.63 0.63 0.63 0.63 0.63
0 0 94 0 0 0 0

Minor C·factor Minor C·factor Minor C-faetor Minor C·factor Minor C-factor Minor C·faclor Minor C-faclor
HUft\ 120 HUft\ 120 HUft\ 120 HUft\ 120 HUft\ 120 Hllft\ 120 HL(ft\ 120

Pump Hydraulics
Flowrat.(9pm) (cis)

SumK
Pipe O(in)
Pipe O(ft)
HyRa(ft)
Pipe Lenghl(ft)

Total Headloss 6.9

26000

0.21

5793

o

26000

1.32

5793

o

26000

4.04

5793

1.33

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TDH (MAX) 48.28
TOH (MIN) 35.95
THO (MIN) Us. 35.95



RED MTN FWY, POWER ROAD· UNIVERSiTY DRIVE
ADOT
MESA, ARIZONA

FLOW GPM
20 24

22000 22.47 15.6
23000 23.49 16.31
24000 24.51 17.02
25000 25.53 17.73
26000 26.55 18.44

The recommended design velocity should be in the range
of 5.0to 12.0 fps.

42
5.09
5.33
5.56
5.79
6.02

Preliminary StatIc Head Calculation: Red Mtn FYI'I Storm Water Pump Station

Weir Crest Elevation
@ Max Discharge Flowrate 241 cfs

'590.05 FI Weir Cresa! Elevation
@ Max Dsicharge Flowrate 241 cfs

'590.05 Ft

low Level Pumps Off Elevation 1548.67 Fl High level Max Elevation 1561 Fl Preliminary Elevation

Static Head (2) 41.38 Ft 29.05 Ft

oooooooo623928000623928000623928000
Pump Inlet Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6

0.04 0.25 1.87 0 0 0 0
24 24 30 30 30 30 30
2 2 2.5 2.5 2.5 2.5 2.5

0.5 0.5 0.63 0.63 0.63 0.63 0.63

0 0 g, 0 0 0 0
Minor C·faclor Minor C·factor Minor C-factor Minor C-faclor Minor C-factor Minor C-factor Minor C-factor
HUn' '20 Hun' '20 Hun' '20 Hun' '20 Hun' 120 Hun' '20 Hun' 120

SumK
Pipe O(in)
Pipe D(n)
HyRa(n)
Pipe Lenghl(fl)

Pump Hydraulics
Flowrate(gpm) (cis)

Total Headloss 7.99 0.24 o 1.53 o 4.69 1.53 o o o o o o o o

TDH (MAX) 49.37
TDH (MIN) 37.04
THO (MIN) Use 37.04
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2821

PUMP PERFORMANCE

ONE STAGE 24 ME PUMP

880 RPM

CURVE NO.

PUMP COMPANY

SANTA FE SPRI~GS.CALIFORNIA

CURVJ;S SHQIl( "'PPROXIMATE~YTHE CHARACTERISTICS l>'IHEN PUMPING CI-£AR
NON-AERATED WATER. NO GUARANTEE IS MADE EXCEPT FOR THE RATED POINT.
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I Fuel Consumption Data (Cont'd) I-----------....,j

16.9

15.5

14.1 ~

2.7 €
-.,

1.3 ~

9.9

746597

800 1000

bkW

448

600
bhp

298

400

149

200

l- /' 12D9 rPIJl

~ /1000 rpm
I

\~ 1/
900 rpm, .

.~~
V 00 rpm 1

-. 1

,

12000

11000

%10000
.=
~ 9000
a;

8000

7000

16.9

15.5

14.1 i
12.7 €

-,
1.3="
9.9

746

1000

597

800600
bhp

298

400

149

200

,
1200 rpm

7 1/1000 rpm

~ /900fpml> ...... V800rpm
1

.. .

sm TA-90 sm TA-1JO

bkW

448

12000

11000

%10000
.=
~ 9000
a;

8000

7000

•
STD NAe:'

149 298
bkW

448 597 746

16.9

15.5 -14.1 ~
~

12.7 ~

11.3 ="
9.9

0
1/1200 rpm

.. ..- 17 1000 rpm
O~

~/ -'900 rp;" .0 l\.:1/ I

~t'-...
1/ 1000 rpm

"'0;'

~ . . .

1200

1100

%1000
=
~ 9000
a;

8000

7000

•
200 400 600

bhp
800 1000

CONDITIONS & DEFINITIONS

Ratings are based on SAE J1349 standard conditions of 100 kPa

(29.61 in·Hg) and 25"C (77"F). These ratings also apply at ISO
3046, DIN 6271, and BS 5514 standard condrtions ot 100 kPa
(29.61 in-Hg), Zl"C (SI°F): and API7B-llC standard conditions ot
9iJ kPa (29.38 in·Hg), 29°C (85°F).

Ralings are based on dry natural gas having a low heal value of
35.54 MJIN m:l (905 btul h'). Variations in attitude. temperature and
gas composition from standard conditions may require a reduction
in engine horsepower.

Turbocharged-ahercooled ralings apply to 1525 m (5,000 h) and 25°C
(77°F). For applications which exceed these ~mits contact your
Caterpillar"' Dealer. Naturally aspirated engines applj/ to 150 m (500

h) and 29°C (85°F). For appli~tiOtl$ .aQp~e these timits derate 3% per
305 m (1000 h) and 1.86% per 5.6'C (10"F).

Materiats and specifICations are subject 10 change without notice.
The International System of Units (51) is used in this publication.

LE refers to" low emission engine confJguratK>o.
STD refers to standard engine configuration.
90 refers 10 aftereooler water inlet temperature in 90°F (32°C).
130 refers to aftercooler water inlet temperature in 130°F (540(;).
All data is based on standard conditions. 77"F (25"C) 500 hAlt..
These ratings do not allow for overload capaOitty. ~ -
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) APPENDIX H

McKELLIPS ROAD
PUMP STATION ANALYSIS

Submersible Pump



.(.-;.--"

)

). /

JFL~
PRODUCT TYPE

PERFORMANCE CURVE CP3201.180 MT
DATE PROJECT CURVE NO ISSUE

2002-02-04 63-639-00-6030 2
1/1-LOAD 314-LOAD 1/2-LOAD MOTOR SHAFT IMPELLER DIAMETER

POWER ..... 40 hp 350mmMOTOR COS PHI 0.88 0.85 0.78 STARTING

MOTOR EFFICIENCY 86.0% 87.0 % 86.0 % CURRENT ... 249 A MOTORTYPE STATOR REV
RATED I 37YSERGEAR EFFICIENCY -- --- -- CURRENT ... 50 A 27-26-6M 11

COMMENTS INLET/OUTLET RATED FREQ. PHASESIVOLTAGE POLES

-/195 mm
SPEED ..... 1155 rpm

60 Hz 3 460 V 6IMP. DrAM. 350 MM TOT.MOM.OF

IMP. THROUGHLET INERTIA ... -- GEARTYPE RATIO

84 mm
NO. OF

IBLADES 2 - ---

[hpj c::
w
~

45 0
0-
f-

40 u.«
~ --- :r

cr: - I-.
(f)

35W ---~ oj(

$: -- '"'30 0-- c

0 ..--- ., u:
.-'

·0 u.

0.. 25 u:: w
u.
w ~
...J ...J

20 ...J ~« «
-e> c:: c::

w 0
> >-o :r

DUTY POINTs: FlOW(USgpmf HEAD[ft) POWER [hp) EFF.[%) NPSH[fI] o oj(

BEP 2315 52.9 38.7 69.1 (80.2) 13.4
NPSH RE

[ft]

'" [ft]
f-z
0

"'--
0-

80 80 :=
~

w

~
f-
(f)
w

............... co

I-....70
..............

70 r
.........

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

EFF
60 ~ 60 [%]

"" ~~-----...-- --r-:0 - ............ :.---« 50
~

50

W
",..-

I
.,.

'"40 '" 40 80
~- ~ --...;

~ -.. 70
./

/'
~

I-"'" ~ -r--.~ IX30 .- 30 60
/' /

...... .)0 50
/ V ./V "20

~ ~
20 40

/ -#" ~
30-

10
,f

10 20

10
V0 n 0
0 500 1000 1500 2000 2500 3000 3500 [USgpm]

FLOW
s: RISK OF SEDIMENTATION AT VELOCITY BELOW 0.6 m/s

(Point (S) show risk in a 250 mm pipe)

CURVES SHOW PERFORMANCE WITH CLEAR COLD WATER
FL~ CURVE
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· RED MTN FWY, POWER ROAD. UNIVERSITY DRIVE
ADOT
MESA, ARIZONA

FLOW GPM
8 10

1600 10.21 6.54
2000 12.77 8.17
2400 15.32 9.8
2800 17.87 11.44
3200 20.43 13.07

The recommended design velocity should be in the range
of 5.0 to 12,0 fps,

20
1.63
2.04
2.45
2.86
3,27

Preliminary Static Head Calculation: Red Mtn Fwy Storm Water Pump Station· Submersible Pump

Weir Crest Elevation
@ Max Discharge Flowrate

1590,05 Ft Weir Cresat Elevation
@ Max Dsicharge Flowrate

1590,05 Ft

Low Level Pumps Off Elevation 1541 Ft High level Max Elevation 1548

Static Head (Z) 49.05 Ft 42.05 Ft

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o
Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6

1.14 1.54 0 0 0 0 0
10 12 12 12 12 12 12

0.83 1 1 1 1 1 1
0.21 0.25 0.25 0.25 0.25 0.25 0.25

0 115 57 0 0 0 0
Minor C·factor Minor C·factor Minor C·factor Minor C·factor Minor C·factor Minor C·factor Minor C·factor
HL(ft) 120 HUft) 120 HUft) 120 HUft) 120 HUft) 120 HL(ft) 120 HUft) 120

oTotal Headloss

Pump Hydraulics
Flowrate(gpm) (cts)

SumK
Pipe O(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

TDH (MAX) 49.05
TDH (MIN) 42.05
THO (MIN) Use 42



RED MTN FWY, POWER ROAD. UNIVERSITY DRIVE
ADOT
MESA, ARIZONA

-

FLOW GPM
8 10 20

1600 10.21 6.54 1.63
2000 12.77 8.17 2.04
2400 15.32 9.8 2.45
2800 17.87 11.44 2.86
3200 20.43 13.07 3.27

The recommended design velocity should be in the range
of 5:0 to 12.0 fps.

\

preli~nary Static Head Calculation: Red Mtn Fwy Storm Water Pump Station

WelYCrest Elevation 1590.05 Ft Weir Cresat Elevation
___....@·Max Discharge Flowrate @ Max Dsicharge Flowrate

1590.05 Ft

Low Level Pumps Off Elevation

Static Head (Z)

1541 Ft

49.05 Ft

High level Max Elevation 1548

42.05 Ft

Pump Connection Pipe Number 1 Pipe N.~mber 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
1.14 1.54 0 0 0 0 0

10 12 12 12 12 12 12
0.83 1 1 1 1 1 1
0.21 0.25 0.25 0.25 0.25 0.25 0.25

0 115 0 0 0 0 0
Minor Cofactor Minor Cofactor Minor Cofactor _ Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor
HL(ft) 120 HUft) 120 HUm 120 HUft) 120 HUft) 120 HL(ft) 120 HL(ft) 120

Pump Hydraulics
Flowrate(gpm) (cfs)

SumK
Pipe D(ln)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

Total Headloss 0.54

800

0.19

178

o

800

0.12

178

0.23

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TOH (MAX) 49.59
TDH (MIN) 42.59
THO (MIN) Use 42.59
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RED MTN FWY, POWER ROAD - UNIVERSiTY DRIVE
ADOT
MESA, ARIZONA

FLOW GPM
8 10

1600 10.21 6.54
2000 12.77 8.17
2400 15.32 9.8
2800 17.87 11.44
3200 20.43 13.07

The recommended design velocity should be in the range
of 5.0 to 12.0 fps.

20
1.63
2.04
2.45
2.86
3.27

Preliminary Static Head Calculation: Red Mtn Fwy Storm Water Pump Station

Weir Crest Elevation
@ Max Discharge Flowrate

1590.05 Ft Weir Cresat Elevation
@ Max Dsicharge Flowrate

1590.05 Ft

Low Level Pumps Off Elevation 1541 Ft High level Max Elevation 1548

Static Head (Z) 49.05 Ft 42.05 Ft

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
1.14 1.54 0 0 0 0 0

10 12 12 12 12 12 12
0.83 1 1 1 1 1 1
0.21 0.25 0.25 0.25 0.25 0.25 0.25

0 0 57 0 0 0 0
Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor
HUft) 120 HUft) 120 HUft) 120 HUm 120 HUff) 120 HUff) 120 HUft) 120

Pump Hydraulics
Flowrate(gpm) (cfs)

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

1200 267 1200 267 o o o o o o o o o o

Total Headloss 0.71 0.43 o 0.28 o o o o o o o o o o o

TDH (MAX) 49.76
TDH (MIN) 42.76
THO (MIN) Use 42.76



RED MTN FWY. POWER ROAD - UNIVERSITY DRIVE
ADOT
MESA, ARIZONA

FLOW GPM
8 10

1600 10.21 6.54
2000 12.77 8.17
2400 15.32 9.8
2800 17.87 11.44
3200 20.43 13.07

The recommended design velocity should be in the range
of 5.0 to 12.0 fps.

20
1.63
2.04
2.45
2.86
3.27

Preliminary Static Head CalculatIon: Red Mtn Fwy Storm Water Pump Station

Weir Crest Elevation
@ Max Discharge Flowrate

Low Level Pumps Off Elevation

Static Head (Z)

1590.05 Ft

1541 Ft

49.05 Ft

Weir Cresat Elevation
@ Max Dsicharge Flowrate

High level Max Elevation

1590.05 Ft

1548

42.05 Ft

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
1.14 1.54 0 0 0 0 0

10 12 12 12 12 12 12
0.83 1 1 1 1 1 1
0.21 0.25 0.25 0.25 0.25 0.25 0.25

0 115 0 0 0 0 0
Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor
HUftl 120 HLlfll 120 HLlftl 120 HUftl 120 HUft) 120 HL(ft) 120 HLlftl 120

Pump Hydraulics
Flowrate(gpm) (cts)

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

Total Headloss 2.08

1600

0.77

357

o

1600

0.49

357

0.82

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TDH (MAX) 51.13
TDH (MIN) 44.13
THO (MIN) Use 44.13



RED MTN FWY. POWER ROAD· UNIVERSITY DRIVE
·ADOT
MESA, ARIZONA

FLOW GPM
8 10

1600 10.21 6.54
2000 12.77 8.17
2400 15.32 9.8
2800 17.87 11.44
3200 20.43 13.07

The recommended design velocity should be in the range
of 4.0 to 10.0 fps.

20
1.63
2.04
2.45
2.86
3.27

-
-V'~-'f";

p'rellmlnary Static Head Calculation: Red Mtn Fwy Storm Water Pump Station

Weir Crest Elevation
@ Max Discharge Flowrate

Low Level Pumps Off Elevation

Static Head (Z)

1590.05 Ft

1541 Ft

49.05 Ft

Weir Cresat Elevation
@ Max Dsicharge Flowrate

High level Max Elevation

1590.05 Ft

1548 Ft

42.05 Ft

Preliminary Elevation

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
1.14 1.54 0 0 0 0 0

10 12 12 12 12 12 12
0.83 1 1 1 1 1 1
0.21 0.25 0.25 0.25 0.25 0.25 0.25

0 115 0 0 0 0 0
Minor C·factor Minor Cofactor Minor Cofactor Minor Cofactor Minor C·factor Minor Cofactor Minor Cofactor
HUft\ 120 HUft\ 120 HUft\ 120 HL(ft) 120 HL(ft) 120 HL(ft) 120 HL(ft) 120

Pump Hydraulics
Flowrate(gpm) (cts)

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

Total Headloss 3.2

2000

1.2

446

o

2000

0.77

446

1.23

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TDH (MAX) 52.25
TDH (MIN) 45.25
THO (MIN) Use 45.25



RED MTN FWY, POWER ROAD· UNIVERSITY DRive
ADOT
MESA, ARIZONA

FLOW GPM
8 10

1600 10.21 6.54
2000 12.77 8.17
2400 15.32 9.8
2800 17.87 11.44
3200 20.43 13.07

. The recommended design velocity should be in the range
of 4.0 to 10.0 fps.

20
1.63
2.04
2.45
2.86
3.27

- ~ I c.V{G\.~J.

U~-cl<L~~

Preliminary Static Head Calculation: Red Mtn Fwy Storm Water Pump Station

Weir Crest Elevation
@ Max Discharge Flowrate

Low Level Pumps Off Elevation

Static Head (Z)

1590.05 Ft

1541 Ft

49.05 Ft

Weir Cresat Elevation
@ Max Dsicharge Flowrate

High level Max Elevation

1590.05 Ft

1548 Ft

42.05 Ft

Preliminary Elevation

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
1.14 1.54 0 0 0 0 0

10 12 12 12 12 12 12
0.83 1 1 1 1 1 1
0.21 0.25 0.25 0.25 0.25 0.25 0.25

0 115 0 0 0 0 0
Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor
HUft) 120 HUft) 120 HUftl 120 HL(ft) 120 HL(ft) 120 HL(ft) 120 HL(ft) 120

Pump Hydraulics
Flowrate(gpm) (cts)

SumK
Pipe D(ln)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

Total Headloss 4.56

2400

1.73

535

o

2400

1.11

535

1.72

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TDH (MAX) 53.61
TDH (MIN) 46.61
THO (MIN) Use 46.61



REO MTN FWV. POWER ROAD. UNIVERSITY DRIVE
ADOT
MESA, ARIZONA

FLOW GPM
8 10

1600 10.21 6.54
2000 12.77 8.17
2400 15.32 9.8
2800 17.87 11.44
3200 20.43 13.07

The recommended design velocity should be in the range
of 4.0 to 10.0 fps.

PrelimInary Static Head Calculation: Red Mtn Fwy Storm Water Pump Station

".

20
1.63
2.04
2.45
2.86
3.27

Weir Crest Elevation
@ Max Discharge Flowrate

Low Level Pumps Off Elevation

Static Head (Z)

1590.05 Ft

1541 Ft

49.05 Ft

Weir Cresat Elevation
@ Max Dsicharge Flowrate

High level Max Elevation

1590.05 Ft

1548 Ft

42.05 Ft

Preliminary Elevation

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
1.14 1.54 0 0 0 0 0

10 12 12 12 12 12 12
0.83 1 1 1 1 1 1
0.21 0.25 0.25 0.25 0.25 0.25 0.25

0 115 0 0 0 0 0
Minor C·factor Minor C·factor Minor C·factor Minor Cofactor Minor C·factor Minor C·factor Minor C·factor
HL(ft) 120 HL(ft) 120 HL(ft) 120 HL(ft) 120 HL(ft) 120 HL(ft) 120 HL(ft) 120

Pump Hydraulics
Flowrate(gpm)

SumK
Pipe O(ln)
Pipe O(ft)
HyRa(ft)
Pipe Lenghl(ft)

Total Headloss

TDH(MAX)
TOH(MIN)
THO (MIN) Use

(cfs)

6.15

55.2
48.2
48.2

2800

2.35

624

o

2800

1.51

624

2.29

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o



RED MTN FWY. POWER ROAD'· UNIVERSliY DRIVE
AOOT
MESA, ARIZONA

FLOW GPM
8 10

1600 10.21 6.54
2000 12.77 8.17
2400 15.32 9.8
2800 17.87 11.44
3200 20.43 13.07

The recommended design velocity should be in the range
of 4.0 to 10.0 fps.

20
1.63
2.04
2.45
2.86
3.27

c:::.:.o.l c- u l 0--W
e-kt~J~<- ~.'1.

-.......-)

~ Fred e.o\'~sa.. l '-I ?i04
~ 6'/.s;/os--

Preliminary Static Head Calculation: Red Mtn Fwy Storm Water Pump Stallon

Weir Crest Elevation
@ Max Discharge Flowrate

Low Level Pumps Off Elevation

Static Head (Z)

1590.05 Ft

1541 Ft

49.05 Ft

Weir Cresat Elevation
@ Mex Osicharge Flowrate

High level Max Elevalion

1590.05 Ft

1546 Ft

42.05 Ft

Preliminary Elevation

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
1.14 1,54 0 0 0 0 0

10 12 12 12 12 12 12
0.83 1 1 1 1 1 1
0.21 0.25 0.25 0.25 0.25 0.25 0.25

0 115 0 0 0 0 0
Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor
HLfftl 120 HUftl 120 HUft) 120 HUm 120 HUftl 120 HL(ft) 120 HL(ft) 120

Pump Hydraulics
Flowrate(gpm) (ets)

SumK
Pipe Olin)
Pipe D(ft)
HyRe(ft)
Pipe Lenghl(ft)

Total Headloss 7.97

3200

3.07

713

o

3200 .

1.97

713

2.93

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TDH (MAX) 57.02
TDH (MIN) 50.02
THO (MIN) U.e 50.02



RED MTN FWY, POWER ROAD· UNIVERSITY DRIVE
ADOT
MESA, ARIZONA

FLOW GPM
8 10

1600 10.21 6.54
2000 12.77 8.17
2400 15.32 9.8
2800 17.87 11.44
3200 20.43 13.07

The recommended design velocity should be in the range
of 4.0 to 10.0 fps.

20
1.63
2.04
2.45
2.86
3.27

Preliminary Static Head Calculation: Red Mtn Fwy Storm Water Pump Station

Weir Crest Elevation
@ Max Discharge Flowrate

Low Level Pumps Off Elevation

Static Head (Z)

1590.05 Ft

1541 Ft

49.05 Ft

Weir Cresat Elevation
@ Max Dsicharge Flowrate

High level Max Elevation

1590.05 Ft

1548 Ft

42.05 Ft

Preliminary Elevation

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
1.14 1.54 0 0 0 0 0

10 12 12 12 12 12 12
0.83 1 1 1 1 1 1
0.21 0.25 0.25 0.25 0.25 0.25 0.25

0 115 0 0 0 0 0
Minor C·factor Minor Cofactor Minor C·factor Minor Cofactor Minor C·factor Minor Cofactor Minor Cofactor
HL(ftl 120 HL(ftl 120 HL(ftl 120 Hl(ftl 120 HL(ftl 120 HL(ftl 120 HL(ftl 120

Pump Hydraulics
Flowrate(gpm)

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe lenght(ft)

Total Headloss

TDH(MAX)
TDH (MIN)
THO (MIN) Use

il

(cfs)

10.03

59.08
52.08
52.08

3600

3.89

802

o

3600

2.49

802

3.65

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o



Appendix I:

APPENDIX I

LIFT STATION CALCULATIONS

• Signal Butte Lift Station
• CAP & FRS Equipment Underpass Lift Stations

Lift Station Calculations



APPENDIX I

LIFT STATION CALCULATIONS

Signal Butte Lift Station
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Section 6

C/N-3127

Electrical Data Issued: 8/02 Supersedes: 7/02

Motor Data
RATED RATED

OUTPUT FULL LOCKED LOCKED LOCKED ROTOR INPUT
POWER VOLTS LOAD ROTOR ROTOR CODE LETTER POWER

HP (kW) 0 NOM. AMPS AMPS KVA KVNHP kW POLES/RPM

200 29.0 173

10.0 (7.5) 230 26.0 150
60 G 8.9 4/17453

460 13.0 75

575 10.0 60

200 30.0 258 89 K

11.0 (8.2) 3
230 26.0 192 76 H

9.8 2/3495
460 13.0 96 76 H
575 11.0 85 85 J

PUMP EFFICIENCY POWER FACTOR
MOTOR

HP 100% LOAD 75% LOAD 50% LOAD 100% LOAD 75% LOAD 50% LOAD

10.0 84.0 85.0 84.0 0.87 0.85 0.77

) 11.0 83.5 84.0 82.5 0.93 0.92 0.88

Cable Data

HP VOLTS MAX. LENGTH FT.
CABLE SIZE/ CONDUCTORS PART

NOMINAL DIA. QN ONE CABLE) NUMBER

(3) 8 AWG (PWR)

10.0 200 165
8/3-2-1-GC (2) 10 AWG (CTRL) 942108

28.2mm (1.11'1 (1) 8 AWG (GND)
(1) 10AWG (GC)

230 135
(3) 10AWG (PWR)

10/3-2-1-GC (2) 12 AWG (CTRL)
10.0 460 535 942106

21.3mm (0.84") (1) 10AWG (GND)
575 870 (1) 12 AWG (GC)

200 150 (3) 8 AWG (PWR)
11.0 230 200 8/3-2-1-GC (2) 10 AWG (CTRL.) 942106

460 795 28.2mm (1.11") (1) 8AWG (GND)
575 1,175 (1) 10 AWG (GC)

)



)

F~
PRODUCT TYPE

PERFORMANCE CURVE CP3127.180 MT
DATE PROJECT CURVE NO ISSUE

2002-02-04 63-432-00-3730 3
1/1-LOAD 3/4-LOAD 1/2-LOAD MOTOR SHAFT IMPELLER DIAMETER

POWER ..... 10 hp 229mmMOTOR COS PHI 0.89 0.87 0.81 STARTING

MOTOR EFFICIENCY 83.5 % 85.0% 84.5% CURRENT ... 64 A MOTORTYPE STATOR REV
RATED

21-12-4AL I 12YSER 10GEAR EFFICIENCY - -- -- CURRENT ... 13 A
COMMENTS INLET/OUTLET RATED FREQ. rHASESIVOLTAGE POLES

-/150 mm
SPEED ..... 1735 rpm

60 Hz 3 460 V 4DISCH. CONN. DIAM 150 MM TOT.MOM.OF
IMP. THROUGHLET INERTIA ... --- GEARTYPE RATIO

87mm
NO. OF

IBLADES 1 --- ---
[hpj 0::

w
~

10 0
n.

9 G:
<l:
Irr: - - (fJ

8W l.------ --~ -I<

S -- I-... >.
7 0

------
....... <:

0 Q) u:
'0 lL

(L 6 u: W
lL
W ()

..J :J
5 ..J ~

Ci <l:
<> 0::

w 0
> >-
0 I

DUTY POINTs: FLOWIUSgpm] HEAD[ft] POWER [hp] EFF. [%] NPSH[ft]
0-1<

BEP 724 30.3 8.5 55.2 (65.0) 9.4

[tt]
NPSH RE

I-
[tt] z

6

~
n.

""w
60 60 I-

(fJ

~S
W
to

~
r

50 50 EFF
~ CO r:., ~ of!"''''v, [%]

0 40
~ / 40-......,/ t--« ~

w .--- ............
70I I ~

30 -+- "~ - ---.--- \
~

30 60

.-/ i ..-.r:::::- ~ ...,.
r--.... -t--

./ --- ~ ~
50

./ V ~ ~O20 40

V / ..........

~

V ....,

V ~
......... 30

~ --- ~10

;/
20

10

V0 ,..
0

0 200 400 600 800 1000 [USgpm]

FLOW ,

5: RISK OF SEDIMENTATION AT VELOCI1Y BELOW 0.6 m/s
(Point (5) show risk in a 150 mm pipe)

CURVES SHOW PERFORMANCE WITH CLEAR COLD WATER
F~ CURVE



RED MTN FWY, POWER ROAD· UNIVERSITY DRIVE
SINGLE BUTTE ENERGY BASIN LIFT STATION
ADOT
MESA, ARIZONA

-

FLOW GPM
3 6

400 18.16 4.54
500 22.7 5.67
550 24.97 6.24
600 27.24 6.81
650 29.5 7.38 .i#Jf!#'i,;

The recommended design velocity should be in the range
of 4.0 to 10.0 fps.

12
1.13
1.42
1.56
1.7

1.84

Preliminary Static Head Calculation: Red Mtn Fwy Single Butte Lift Station

Discharge
@ Max Discharge Flowrate

Low Level Pumps Off Elevation

. Static Head (Z)

1591 Ft

1562.5 Ft

29 Ft

Weir Cresat Elevation
@ Max Dsicharge Flowrate

High level Max Elevation

, .....

1591 Ft

1574.4 Ft

17 Ft

Preliminary Elevation

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
0.63 0.25 2.69 0 0 0 0

3 4 8 12 12 12 12
0.25 0.33 0.67 1 1 1 1
0.06 0.08 0.17 0.25 0.25 0.25 0.25

0 0 80 0 0 0 0
Minor Cofactor Minor Cofactor Minor C·factor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor
HUm 120 HUftl 120 Hum 120 HUft) 120 HUftl 120 HL(ft) 120 HL(ft) 120

Pump HydraUlics
Flowrate(gpm)

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

Total Headloss

TDH (MAX)
TDH (MIN)
THO (MIN) Use

(cfs)

8.01

37.01
25.01
25.01

550

6.14

123

o

550

0.8

123

o

550

0.51

123

0.56

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o



APPENDIX I

LIFT STATION CALCULATIONS

CAP & FRS Equipment.Underpass Lift Stations
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PERFORMANCE CURVE
DATE

2002-02-04

MOTOR COS PHI

MOTOR EFFICIENCY

GEAR EFFICIENCY

COMMENTS

PROJECT

1/1-LOAD

0.97
74.5%

3/4-LOAD 112-LOAD MOTOR SHAFT
POWER .._..

0.97 0.96 STARTING
76.0 % 73.0 % CURRENT ...

RATED
- - CURRENT ...

INLET/OUTLET RATED

/55
SPEED .....

- mm TOT.MOM.OF
IMP THROUGHLET INERTIA ...

. NO. OF
48 mm BlADES

CF3057.181 HT
CURVE NO ISSUE

61-254-00-7360 3

2.3 hp
IMPELLER DIAMETER

101 mm
35 A MOTORTYPE ISTATOR REV

10 A 13-10-2BZ 03- 10

3325
FREQ. IPHASESIVOLTAGE POLES

rpm
60 Hz 1 230 V 2

- GEARTYPE I RA~~O
1 ---

r

f­
Z
6a-
il}
Inw
m

0::
W

~
a-

~
I
(/)

-I<

EFF.[%j NPSH[ftj
26.7(35.1) 31.9

FLOW[USgpm) HEAD[ftj POWER [hpj
89.4 27.6 1.78

_-- i>'+----1I---_+--:=:J:::;=-4--=lp:='--t----t---t--I---+---t--+--I---+---t---t---1--l :ii Ii
~' ~ ~

u:: w
It 0

+-_f---+_--\-_+-_f---+_--\-_+-_f---+_-+-_+-_f---+_--\-_+-------1I---l::l~

~ ~
..L..-_L---l_----'-_--'--_L---l_----'-_--'--_.L---l_--l..._.-!-_.L---l_----'-_--'--_L-~g!~

o I

0-1<

60 \

"~

[hpj

2.5

0::: 2.0
W
S 1.5
0
a.

1.0

< >-

DUTY POINTs:

BEP

[ttj
:

20 40 60 80 100 120 140 160
o

[USgpmj

FLOW
s: RISK OF SEDIMENTATION AT VELOCITY Baow 0.6 m1s

(Point (S) show risk in a 55 mm pipe)

CURVES SHOW PERFORMANCE WITH CLEAR COLD WATER
CURVE



McDowell Rd Lt CAP Equipment Underpass. Revised for Actual Pipe Lengths
Mesa, AZ

FLOW (GPM) VELOCITY FPS)
1.5 2 2.5 3 4

20 3.63 2.04 1.31 0.91 0.51
40 7.26 4.09 2.61 1.82 1.02
60 10.89 6.13 3.92 2.72 1.53
80
100 I 18.16 10.21 I 6.54 I 4.54 2.55 I

The recommended design velocity should be In the range
of 3.0 to 4.0 fps.

. Preliminary Static Head Calculation: McDowell Rd CAP Equipment Underpass lift station

Calculated By: Fred Rouse Date: 3-16-05 . .J
Check By: .4f::C Date: Cf/5;LP..r":-=

Discharge Elevation

Low Level Pumps Off Elevation

Static Head (Z)

1578.5 Ft

1562 Ft

16.5 Ft

Discharge Elevation

High level Max Elevation

1575.5 Ft

1564 Ft

11.5 Ft

Preliminary Elevation

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
2.3 1.87 0 0 0 0 0

3 3 3 3 3 3 3
0.25 0.25 0.25 0.25 0.25 0.25 0.25
0.06 0.06 0.06 0.06 0.06 0.06 0.06

5 270 0 0 0 0 0
Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor
HUft) 100 HL(ft) 100 HL(ft) 120 HL(ft) 120 HL(ft) 120 HL(ft) 120 HUft) 120

Pump Hydraulics
Flowrate(gpm) (cfs)

SumK
Pipe D(In)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

Total Headloss 10.17

80

0.48

018

0.17

80

0.39

018

9.13

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TDH (MAX) 26.67
TDH (MIN) 21.67
THO (MIN) Use 21.67



(

\....

Red Mtn Fwy - McDowell Rd CAP Lift Station
Mesa, Al.

FLOW GPM
1.5 2

40 7.26 4.09
60 10.89 6.13
80 14.53 8.17
100 18.16 10.21
120 21.79 12.26 ..8: ~

The recommended design velocity should be in the range
of 3.0 to 4.0 fps.

Preliminary Static Head Calculation: McDowell Rd CAP Lift Station

4
1.02
1.53
2.04
2.55
3.06

Discharge Elevation

Low Level Pumps Off Elevation

Static Head (Z)
I

1578.5 Ft

1562 Ft

16.5 Ft

Discharge Elevation

High level Max Elevation

1578.5 Ft

1564 Ft

14.5 Ft

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
2.3 1.87 0 0 0 0 0

3 3 3 3 3 3 3
0.25 0.25 0.25 0.25 0.25 0.25 0.25
0.06 0.06 0.06 0.06 0.06 0.06 0,06

5 200 57 0 0 0 0
Minor C-factor Minor C-factor Minor Cofactor Minor C·factor Minor C-factor Minor C-factor Minor C-factor
HL(ftl 100 HUftl 100 HUftl 120 HUftl 120 HL(ftl 120 HUftl 120 HUftl 120

Pump Hydraulics
Flowrate(gpm) (efs)

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

Total Headloss 2.15

40

0.12

009

0.05

40

0.1

009

1.88

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TDH (MAX) 18.65
TDH (MIN) 16.65
THO (MIN) Use 16.65



(',
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Red Mtn Fwy • McDowell Rd CAP lift Station
Mesa, AZ.

'\

Co. \ c.v [ ol.J 6a: f'~ f2.0iA.<ll t:.'/zo/OLj

C1-!ls.J~ ~'t:~. b'/~~

FLOW GPM
1.5 2 4

40 7.26 4.09 1.02
60 10.89 6.13 1.53
80 14.53 8.17 2.04
100 18.16 10.21 2.55
120 21.79 12.26 :r=',.a""'·~='''''·'-'':':''':'::'''_L-_3:;:..::.06::.........J

The recommended design velocity should be in the range
of 3.0 to 4.0 fps.

Preliminary Static Head Calculation: McDowell Rd CAP lift Station

Discharge Elevation

Low Level Pumps Off Elevation

Static Head (Z)

1578.5 Ft

1562 Ft

16.5 Ft

Discharge Elevation

High level Max Elevation

1578.5 Ft

1564 Ft

14.5 Ft

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
2.3 1.87 0 0 0 0 0

3 3 3 3 3 3 3
0,25 0,25 0.25 0.25 0.25 0.25 0.25
0.06 0.06 0.06 0.06 0.06 0.06 0.06

5 200 57 0 0 0 0
Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor
HL(ft) 100 HL(ft) 100 HL(m 120 HL(ft) 120 HL(ft) 120 HL(ft) 120 HL(ff) 120

Pump Hydraulics
Flowrate(gpm) (cfs)

SumK
Pipe O(ln)
Pipe O(ft)
HyRa(ft)
Pipe Lenght(ft)

Total Headloss 7.8

80

0,48

018

0.17

80

0,39

018

6,76

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

rDH (MAX) 24.3
TDH (MIN) 22.3
THO (MIN) Use 22.3



Red Mtn Fwy • McDowell Rd CAP Lift Station
Mesa.AZ

.'-." ~eJ 12olA.sR'- ---.-k,/w(04
~ 8/sjo~

FLOW GPM
1.5 2 4

40 7.26 4.09 1.02
60 10.89 6.13 1.53
80 14.53 8.17 2.04
100 18.16 10.21 2.55
120 21.79 12.26 ~ ...1le",.'f"",......",----:;;c...:..:;..---.J,---=3"".0;.;:;6---1

The recommended design velocity should be in the range
of 3.0 to 4.0 fps.

PrelimInary Static Head Calculation: McDowell Rd CAP Lift Station

Discharge Elevation

Low Level Pumps Off Elevation

s~atlc Head (Z)

1578.5 Ft

1562 Ft

16.5 Ft

Discharge Elevation

High level Max Elevation

1578.5 Ft

1564 Ft

14.5 Ft

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
2.3 1.87 0 0 0 0 0

3 3 3 3 3 3 3
0.25 0.25 0.25 0.25 0.25 0.25 0.25
0.06 0.06 0.06 0.06 0.06 0.06 0.06

5 200 57 a a a 0
Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor C·factor
HL(ft) 100 HL(It) 100 HL(ft) 120 HL(It) 120 HL(It) 120 HL(It) 120 HUfl) 120

Pump Hydraulics
Flowrale(gpm) (ets)

SumK
Pipe D(in)
PipeD(ft)
HyRa(ft)
Pipe Lenghl(ft)

Total Headloss 11.35

100

0.72

022

0.25

100

0.58

022

9.8

o

a

o

a

o

a

o

o

o

o

o

o

o

o

o

a

o

a

o

o

TDH (MAX) 27.85
TDH (MIN) 25.85
THO (MIN) Use 25.85
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HOT FOR

CONSTRUCT ION
OR RECOROIHe

_OF_

PREL 1M IHARY

STAGE ill

FOR REMAINING BACKFILL
SEE NOTE 3

~

Ol,
'"

DISCHARGE CHUTE DETAIL
SCALE, NONE

10'\'·0
MIN

1'·3

)
6~ 2',6 6' '¢J'1l ' •

~~O~
~. ~'l'~

I N,/ V
SECTION - ED
SCALE, HONE

<TYPI

·5 BAR x 8"0
TOP OF SLAB
LAP 1"6'MIN

~ •• DIP

36" RCP MANHOLE

TRENCH
DRAIN

LIFT
STATION

tm.E.SJ
I. ENLARGED DETAil PROVIDED

.TO SHOW DESIGN FOR CAP
EOUIPMENT PASS.

2. SEE CAP EOUIPMENT PASSES AND
FRS EOUIPMENT PASS PLANS &
PROFILES FOR ORIENTAnON OF
TRENCH DRAIN, OPEN GRATE
MANHOLE. LIFT STATION AND PIPING.

3. LIFT STAnON ADDRE~S,

EOUIPMENT PASS DRAINAGE PLAN
SCALE, '1.'=1"0

AR-IO ' r-
CST ~~

._.- _.~._.- -'-'-'-'-'-'

36' OPEN GRATE
MANHOLE

SCALEs 1'=1'·0
SECTION

2"1 I 2',7

..

ROUTE FM TO RIP RAP
. DISCHARGE CHUTE.

SEE CAP EOUIPMENT PASS
PLAN & PROFILES

I A"
RIM REINF! ~~~·H~tE~J~~~ , C)V7-

AS REO'D TO! & FRAME CAST IRON TRENCH ~
CLR MANHOLE! GRATE WITH FRAME I. TRENCH WILL BE IN ACCORDANCE WITH
OPENING i EL MAG S10 SPECIFICATIONS SECTION 601,

1-:~r=t:j::j-C::q:ftlf!~mjrb~9!!ifl;0:-:j=c~~:i 1568.3~ ~==::;:==~~~rf;::;:==;::=::;:~-t1EDDING MATERIAL. HAUNCHING AND INtTlALI,. I- ACKFILLSHALL BE 'ABC' PER MAG STANDARD
~ CIl PECIFICATIONS T02. COMPACT TO 957. MAXIMUM

.....~~.---:~~_I--t.1ENSITy. ASHI 0698.

,....--l't----l''l-~~ AREFULLY PLACED BACKFILL SHALL BE FINELY
IVIDED. JOB EXCAVATED MATERIAL. FRI'.E

'-+---+--+---",!(----..loo:",O~g~Nr~B~hfJ.O~~~z'E~n~E1rr~. M5',
g~~~J~~:Efst~ 6~6~::~IE~~ ~rc:K~f~},I~~Y
BE SUBSTITUTED FOR JOB EXCAVATED MATERIAL
AND SHALL' BE USED WHERE REMAINING BACKFILL
IS SPECIFIED TO BE SELECT BACKFilL MATERIAL.

ROUTE TO
O&M ROAD
SIDE DITC~

PUMP CONTROl·
PANEL - SIt.lPLEX
SEE ELECTRICAL
DETAILS

K
SCALE, Y2'=I'·0
SECTION

FINISHED
GRADE

~~~~
3'·90' BEND

IE 1565.09

PUt.lP' ON 156~.00

~
I. CONTRACTOR TO VERIFY ELEVATIONS PRIOR TO

CONSTRUCTION OF LIFT STAnON.

2, CONTRACTOR TO ROUTE PIPE TO AVOID CONFLICTS
WITH CAP CANAL & UTILITIES. '

3. RCP MANHOLE MANUFACTURER SHALL PROVIDE
DESIGN CALCULATIONS SEALED ANO SIGNED BY
A REGISTERED STRUCTURAL ENGINEER IN THE
STATE OF ARIZONA' '

GROUT FILL
tTyP)

r
~T'-~'I

30~ SS ROPE---H-~~..I

FLOAT SWITCHES----r,

ALUMiNUM
ACCESS HATC

~' DIP VENT
WI 316 SS INSECT
SCREEN ATTACHED -_~_

FILL ANNULAR SPACE
WI NON-SHRINK GROUT

FROt.l
EOUIPMENT
UNDERPASS

,
I

,
I

I•
I
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I

).

T-

el.M:i
SCALE. 1'=30'

NEW CAST-IN-PLACE REINFORCED
CONCRETE RIGID FRAME EOUIPMENT PASS

SKEW ~5'25'O6
I' CONTOUR INTERVALS

---"--------~~--­

lilii_III

GROUTED RIPRAP
DISCHARGE CHUTE 3.5' WIDE
DOWN SLOPE TO GRADE
STA 16+05. 15' RT TO
sa 16+17. 3T' RT CAP-3 CST 'i

T41'-0

251'·0 251'-0 (STRUCTURE LENGTH) 239"0

1600~1590
1580
1570
1560
1550
1540

_OF_

Cl,Ut PREL 1" I"J.RY

:: IfC g;;: STAGE III

.tlQ.IES; .
I. STAllONS. DIMENSIONS &. ELEVATIONS

ARE ALONG CAP-3 CST t.

2. FOR LIGHTING &. EMBEDDED CONDUIT,
SEE DWGNO, X.XX.

127'-0

ELEyATION
SCALE. 1'.30'

124',0

• PERPENDICULAR TO
MCKELLIPS RD CST t

BEGIN BARREL i END BARREL END RAMP
VP STA 8+76.00 I!--MCKELLIPS RD CST 'i PVI STA 21+27.00 VP STA +6600
EL 1556.63 EL I 59.14 EL 1576.66

r~ --~!·_~··'i!:X;=~":;;:;;GR;::;O:U:::N:D=·:···;;··~··~~':·:::'--:··:.:_~.::.••~••:5:·~~·:~~~~·~~·~:~~~~~;;~:~~:~·:t~· ·=·_=··~~~t:·::::·:::-:--::·~·:::--~-:-~::~:-~::~·-:~~ :'~:~~:'~:'::~'-~'-j1::'~:~:~~;;~;~~~~;~:'::~:~:~~:~'=~·:-~:-~_~··~~~~~~:~::.:::~~z~~~L~VI~I_~~!~i~:~~_~~_~~:~~.:~::~:~ .•:::-:-.=.:-:..=-:-=.-:.:-::;;:.~_.;;;..~.._;:;::;':;o;:';·"';]'~;::;":E-",-d •••_••••_•••••_•••••••• ,

I TABLE II
!
I

I
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..%RoYIow
. 'NOT F'OR,

CONSTRUCT ION
OR RECORD INC

_OF_

PR(l.. IYINARY

STAGE III

10'-0

FOR REMAINING BACKFII.I.
SEE NOTE 3

~

DISCHARGE CHUTE DE TAIL
SCAI.E: NONE

t:!Q.liS.;
I. TRENCH WII.I. BE IN ACCORDANCE WITH

MAG STO SPECIFICATIONS SECTION 601.

,....---'----'--1 2. BEOOING MATERIAl.. HAUNCHING AND INITIAl.
BACKFII.I. SHAI.I. BE 'ABC' PER MAG STANDARO
SPECIFICATIONS 702. COMPACT TO 95% MAXIMUM
DENSITY. ASTM 0698.

3. CAREFUI.I. Y PI.ACEO BACKFII.I. SHAI.I. BE FINEI. Y
OIVIOED. JOB EXCAVATED MATERIAl.. FREE

~~g~NftBtlhlJ,O~~~zi~R~~~E~~:~, l~o"
COMPACTED IN 6' I.AYERS TO 9S"I. MAXIMUM
DENSITY. ASTM 0698. SEI.ECT BACKFII.I. MAY

.--------"--- ~~DS~~mT~1EEs~~RW~~~EE~~t~t~I~DG~1~~~\tt
IS SPECIFIED TO BE SEI.ECT BACKFII.I. MATERIAl..

~
I. ENI.ARGED DETAIl. PROVIDED

TO SHOW DESIGN FOR CAP
EDUIPMENT PASS.

2. SEE CAP EOUIPMENT PASSES AND
FRS EOUIPMENT PASS PI.ANS &.
PROFII.ES FOR ORIENTATION OF
TRENCH DRAIN. OPEN GRATE
MANHOLE. I.IFT STATION AND PIPING.

3. UFT STATION ADDRESS:

6' 2'-6 6' "J'
~ l'~O~

6' DIP - • [ • d '?~
251.F. 1"1. ~. • • V

_._._._._._. _. I. 3'-6 .1 .
SECTION N
SCAI.E: NON

20',0

CAST IRON TRENCH
GRATE WITH FRAME

9...,

36"' RCP MANHOLE

.', '"
"J--=='-;!

2'-7

EQUIPMENT PASS DRAINAGE PLAN
SCAI.E: 'l'B"I"O

30" CAST IRON
MANHOI.E COVER
& FRAME

SECTION L
SCALE, 1":1"0

2'-1

TRIM REINF
AS REO'D TO
CI.R MANHOI.E
OPENING

ROUTE FM TO RIPRAP
DISCHARGE CHUTE.
SEE CAP EOUIPMENT PASS
PI.AN &. PROFII.ESFINISHED

GRADE

ROUTE TO
0&"1 ROAD
SIDE DITCH

60'. RCP MANHOI.E
PER ASTt,( C478

POWER
CABI.E

FILl. ANNUI.AR SPACE
WITH NON-SHRINK
GROUT

PUMP CONTROl.
PANEl. - SIMPI.EX
SEE EI.ECTRICAI.
DETAII.S

10' PRECAST SI.AB

MQ.IE.S.;
I, CONTRACTOR TO VERIFY EI.EVATIONS PRIOR TO

CONSTRUCTION OF !.1FT STATION.

2. CONTRACTOR TO ROUTE PIPE TO AVOID CONFI.ICTS
WITH CAP CANAl. &. UTII.ITIES.

3. RCP MANHOI.E MANUFACTURER SHAI.I. PROVIDE
DESIGN CAI.CUI.A TlONS SEAI.ED AND SIGNED BY
A REGISTERED STRUCTURAl. ENGINEER IN THE
STATE OF ARIZONA.

K
SCAI.E, Y:':I"O

GROUT FILl.
(TYP)

,/~===i!k;~1==~~~TSUBMERSIBI.E PUMP. --=t
2" DISCHARGE I,.. 7'-0 ,I

. SECTION '

. 3",90" BEND

IE 1553.00

304 SS ROPE---t+-1-I-...l

Al.UMINUM
ACCESS HATC

4' DIP VENT
WI 316 SS INSECT
SCREEN ATTACHED - .......__

FLOAT SWITCHES

FILL ANNUI.AR SPACE
W/ NON~SHRINK GROUT

FROM
EQUIPMENT
UNDERPASS



FL~
PRODUCT TYPE

.----....:... PERFORMANCE CURVE CF3057.181 HT
/

DATE PROJECT CURVE NO ISSUE

2002-02-04 61c254-00-7360 3
1/1-LOAD .314-LOAD 1/2-LOAD MOTOR SHAFT IMPELLER DIAMETER

POWER ..... 2.3 hp 101 mmMOTOR COS PHI 0.97 0.97 0.96 STARTING

MOTOR EFFICIENCY 74.5 % 76.0 % 73.0 % CURRENT ... 35 A MOTORTYPE STATOR REV
RATED

13-10-2BZ I 03- 10GEAR EFFICIENCY - - - CURRENT ... 10 A
COMMENTS INLET/OUTLET RATED FREQ. IPHASESIVOLTAGE POLES

-/55 mm
SPEED· ..... 3325 rpm

60 Hz 1 230 V 2TOT.MOM.OF
IMP. THROUGHLET INERTIA ... -- GEARTYPE RATIO

48mm
NO. OF

IBLADES 1 -- ---

I­
Z
oa.
:s::
w
I­
CIJ
W
lD

a::
w
~o
a.

i
CIJ

'"

r

EFF. [%J NPSH[flJ
26.7 (35.1) 31.9

FLOWIUSgpm!' HEAD[flj POWER [hpj
89.4 27.6 1.78

1---1- iJ'

t=±===F:::::t=~r-"1==f=-T-T-t-ir--t--t-T-:-t--t--t--t-l~U:·u u...
u: w
It u

+--+-----1I---+--+---+--+---+----t--+--+---+--+--t----+--+---+--+----l:::J~

~ ~
..l...-_-'--------'L--'-_-L_-'-_..l...-_.L----'_--'-_-L_-'-_-'--_l----'-_-L_-'-_--<----...J~~

o :r:
0",

60 \

"..- --_."", - ....- .. _.

[hpj

2.5

cr 2.0
W
S 1.50
a.

1.0

0<>

DUlY POINTs:

BEP

[ft]

O+---'-----ll----'---t--.....I---+--.L.----ll----'---+--'---t--'---t-.....L..--+--...L--+O
o 20 40 60 80 100 120 140 160 [USgpm]

FLOW
S: RISK OF SEDIMENTATION AT VElOCITY BELOW 0.6 rnfs

(Point (S) show risk in a 55 mm pipe)

CURVES SHOW PERFORMANCE WITH CLEAR COLD WATER
CURVE



Red Mtn Fwy • McKellips Rd West CAP Lift Station. Revised for Actual Pipe Length
Mesa, AZ

FLOWIGPM) VELOCITY FPSI
1.5 I 2 I 2.5 3 I 4

40 7.26 I 4.09 I 2.61 1.82 I 1.02
60 10.89 I 6.13 I 3.92 2.72 I 1.53

100 I 18.16 I 10.21 I 6.54 4.54 I 2.55
120 I 21.79 I 12.26 I 7.84 5.45 I 3.06

The recommended design velocIty should be In the range
of 3.0 to 4.0 fps.

Preliminary Static Head Calculation: McKellips Rd West CAP Lift Station

Calculated By: Fred Rouse Date: 3 - 16 - o~ •
Checked By:~ Date: ~L~

Discharge Elevation

Low Level Pumps Off Elevallon

Static Head (Z)

1577.5 Ft

1550.5 Ft

27 Ft

Discharge Elevation

High level Max Elevation

1577.5 Ft

1552.25 Ft

25.25 Ft

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
2.3 1.87 0 0 0 0 0

3 3 3 3 3 3 3
0.25 0.25 0.25 0.25 0.25 0.25 0.25
0.06 0.06 0.06 0.06 0.06 0.06 0.06

5 345 57 0 0 0 0
Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor
HUff) 100 HUff) 100 HUff) 100 HUff) 100 HUff) 100 HUff) 100 HL(fl) 100

Pump Hydraulics
Flowrate(gpm) (cfs)

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ff)
Pipe Lenght(ff)

Total Headloss 12.71

80

0.48

018

0.17

80

0.39

018

11.67

o

o

o

o

o

o

o

o

o

o

o

a

o

o

o

o

o

o

o

o

TDH (MAX) 39.71
TDH (MIN) 37.96
THO (MIN) Use 37.96



Red Mtn Fwy • McKellips Rd West CAP Lift Station
Mesa, AZ

FLOW GPM
1.5 2 4

40 7.26 4.09 1.02
60 10.89 6.13 1.53
80 14.53 8.17 2.04
100 18.16 10.21 2.55
120 21.79 12.26 .. -~'ml'1i:'~"iIlO,.I;::·:L.-~~-..J._..:::3:.:::.0~6--J

The recommended design velocity should be in the range
of 3.0 to 4.0 fps.

Preliminary Static Head Calculation: McKellips Rd West CAP Lift Station

Discharge Elevation

Low Level Pumps Off Elevation

Static Head (Z)

1580.5 Ft

1550.5 Ft

30 Ft

Discharge Elevation

High level Max Elevation

1580.5 Ft

1552.5 Ft

28 Ft

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
2.3 1.87 0 0 0 0 0

3 3 3 3 3 3 3
0.25 0.25 0.25 0.25 0.25 0.25 0.25
0.06 0.06 0.06 0.06 0.06 0.06 0.06

5 200 57 0 0 0 0
Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor
HL(fl) 100 HL(tl) 100 HUtl) 120 HUtl) 120 HUtl) 120 HL(tl) 120 HL(ft) 120

Pump Hydraulics
Flowrate(gpm) (cfs)

SumK
Pipe D(in)
Pip'eD(ft)
HyRa(ft)
Pipe Lenght(ft)

Total Headloss 2.15

40

0.12

009

0.05

40

0.1

009

1.88

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TOH (MAX) 32.15
TDH (MIN) 30.15
THO (MIN) Use 30.15
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Red Mtn Fwy • McKellips Rd West CAP Lift Station
Mesa.~

FLOW GPM

40
60
80
100

4
1.02
1.53
2.04
2.55
3.06

">"
)

Co. \ C-V ~d\W ~((' Fr--e.J r20l).~T2/UJ Ic4
~kJ ~t: ~ c9,4;!as-

Preliminary Static Head Calculation: McKellips Rd West CAP Lift Station

Discharge Elevation

Low Level Pumps Off Elevation

Static Head (Z)

1580.5 Ft

1550.5 Ft

30 Ft

Discharge Elevation

High level Max Elevation

1580.5 Ft

1552.5 Ft

28 Ft

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
2.3 1.B7 0 0 0 0 0

3 3 3 3 3 3 3
0.25 0.25 0.25 0.25 0.25 0.25 0.25
0.06 0.06 0.06 0.06 0.06 0.06 0.06

5 200 57 0 0 0 0
Minor Cofactor Minor C-factor Minor Cofactor Minor C-factor Minor Cofactor Minor Cofactor Minor Cofactor
HWt) 100 HLCft) 100 HLCft) 120 HL(ft) 120 HLCft) 120 HUft) 120 HUft) 120

Pump Hydraulics
Flowrate(gpm) (ets)

SumK
Pipe Olin)
Pipe O(ft)
HyRa(ft)
PIpe Lenght(ft)

Total Headloss 7.8

80

0.48

018

0.17

80

0.39

018

6.76

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TOH (MAX) 37.8
TOH (MIN) 35.8
THO (MIN) Use 35.8
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Red Mtn Fwy. McKellips Rd West CAP lift Station
Mesa,AZ

,." )

Co- \ C-v \o..W ~~ ~ F"'r-eJ Q.oLt~ \Z;'ZD({)~

Cke-~<:\ ~~: /'/~. !3/sfc;~

FLOW GPM
1.5 2

40 7.26 4.09
60 10.89 6.13
80 14.53 8.17
100 18.16 10.21
120 21.79 12.26

The recommended design velocity should be in the range
of 3.0 to 4.0 fps.

4
1.02
1.53
2.04
2.55
3.06

Preliminary Static Head Calculation: McKellips Rd West CAP LIft Station

Discharge Elevation 1580.5 Ft Discharge Elevation 1580.5 Ft

Low Level Pumps Off Elevation 1550.5 Ft High level Max Elevation 1552.5 Ft

Static Head (Z) 30 Ft 28 Ft

oooooooooo022100022100
Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6

2.3 1.87 0 0 0 0 0
3 3 3 3 3 3 3

0.25 0.25 0.25 0.25 0.25 0.25 0.25
0.06 0.06 0.06 0.06 0.06 0.06 0.06

5 200 57 0 0 0 0
Minor Cofactor Minor C·factor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor
HUft) 100 HUft) 100 HUft) 120 HUft) 120 HL(ft) 120 HL(ft) 120 HL(ft) 120

SumK
Pipe D(in)
Pipe D(fl)
HyRa(ft)
Pipe Lenght(ft)

Pump HydraUlics
Flowrate(gpm) (cis)

Total Headloss 11.35 0.72 0.25 0.58 9.8 o o o o o o o o o o

TDH (MAX) 41.35
TDH (MIN) 39.35
THO (MIN) Use 39.35
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FLOW EXST CAP
~ NEW R/W !:l ~ CANAL CST £ \

_. _. _.~._._._._. _ ._. _. _. _._. _. _~_._._._._. _. _._. _._._ ._L._. _. _'\._._ ._._. _._._.~.-._..

eJ.Ml
SCALE. 1"30'

NEW CAST-IN-PLACE REINFORCED
CONCRETE RIGID FRAME EOUIPIo4ENT PASS

SKEW 45'25'06'
I' CONTOUR INTERVALS

3"·90' BEND II EAI
3" PVC PIPE 4,5 LF.
STAINLESS STEAL

_.~~~~£~_~~~~.!!:E~!!e.~.-.

"""}

'-"--":'r-'-:-------------------------~----;::;,;;;::::;::::::::::::;;;;:;;.:;:::~

686'-0

230'-0 258'-0 (STRUCTURE lENGTH) 196'-0

_OF_

PREL IWINARY

STAGE III

1600J1590
1580
1570
1560
1550
1540

7.00

.._­
HOT FOR

CONSTRUCT ION
t-==,...-;='--r-=-;",,.;"""';;;~;;;;:_;:'fu~~="-_j OR 'RECORD INC

on NO. 5-22.01

lli1.lliJ
I. STATIONS. DIMENSIONS & ELEVATIONS ARE

ALONG AR-21 CST £.

2. FOR LIGHTING & EMBEDDED CONDUIT.
SEE DWG NO, X.XX

ELEVATION
SCALE. 1':30'

129'-0

• PERPENDICULAR TO
Io4cKELLJPS RD CST C.

.\17eee'Mt1Y."7""-dwgI't5""'D'~p\.z832gp8J.dgn

129"0 END BARREL

'--McKELLIPS RD VPI STA 31+29.00
i CST £ EL 1569.22

! PGl VPI sTA 31+49.00
0.020rr,o ! ~ El1569.22

_·········..L~·~E;;;X;;;S;;;;:ii~ii.~~~.;;;~.::::~~~.=:::::::=~~-~s.iO~90~;,:~::::S:!::~~~ ~..~••:.•~~.:..:..:.:.::.:..~..:.•:••:..!!.~~:~~~~~~~~~·~~..-:··~::~:·~=:::;9:~:~:~:·:··:..:::~~~:·..:~~:·~::·-~~S~·:~<io~~O~Y.~:·:..~..:..:..:..=..:·..:..:..:..:;:·..;;;·':.:;;.;;--;;;.:;:..~.l1:••~ .

TABLE II

".



_OF_202·B·503

lRllONA O£PlllTlOI or TRlNSPORlll/ON PRElIUINlRY
INrERIlOO~~~Mr~t; DiViSION STAGE 111

FOR REMAINING BACKFILL
SEE NOTE 3

~
'~/l--"-~""--I /

DISCHARGE CHUTE DETAIL
SCALE, NONE

"tt
OItO!
OliOS

IIOS"'".....-...
omllI ..~-CAP LT EQUIPMENT PASS NOT.'OR

(SR20z/McKELLIPS) CONSTRUCT ION
~~:r~~r-=_-+,m;;;;....!oLl~F~T~slfr~ATHI~ON!l;¥.~ETHA~ILb.iS!.----j OR RECORDING

RED MTN FREEWAY
POWER ROAD - UNIVERSITY DRIVE ....... s·"""

. )
6', 2'-6 ' 6''''oS' •

~ 1'<"°009-"'[ ® ~o-. +.
I. 3'-6 ,I .

SECTION EB
SCALE, NONE ~

'"

'5 BAR x 8'-0
TOP OF SLAB
LAP 1'-6 MIN

tfQ.IfS;
I. ENLARGED DETAIL PROV~ED TO SHOW DESIGN

FOR CAP EOUIPMENT PASS.

2, SEE CAP EOUIPMENT PASSES AND FRS EOUIPMENT PASS
PLANS S. PROFILES FOR ORIENTATION OF TRENCH DRAIN,
OPEN GRATE MANHOLE, LIFT STATION AND PIPING.

3. LIFT STATION ADDRESS

PLAN

4" DIP

36 '. RCP MANHOLE

l

LIFT
STATION

22'-0

i
i
I

i

o
.::,
N

AR-21
CST ~\ r.-tB

.__. ._\_. ._._. _'_'_0_-
36' OPEN GRATE
MAI'.tlOLE

SCALE, 1':1"0
SECTION

2'-1 , 2'-T

SCALE, Y.':I'-O
EOUIPMENT PASS DRAINAGE

IE 1563.64

FINISHED
GRADE

I

RIM REINF i ~~~·HOCLAES~ci~~~
AS REO'D TO! S. FRAME CAST IRON TRENCH
CLR MANHOLE! I'
OPENING ! GRATE WITH RAME ~

! EL 64 I. TRENCH WILL BE IN' ACCORDANCE WITH
~~~~~~~~~~~~~~~~~~~~~j~~~~~~~~~~~~~~~~~~~~AG ITO SPECW~ATIONS SECT~N 6m.

~ '" ..---......-+-r=iiT.g~~~rL MtJft.~A~E ~1~~~H~~~ t~ l~t~~ARD
ECIFICA TiONS 702. COMPACT TO 9S" MAXIMUM
NSITY. ASTM 0698.

3. AREFULLY PLACED BACKFILL SHALL BE FINELY
DIVIDED. JOB EXCAVATED MATERIAL. FREE

1',0 10' MATC FROM DEBRIS. STONES LARGER THAN 1Y2',

l:~"~N~~~~==:::~B~O~T~T~O~R~GANIC MATTER. FROZEN MATERIAL, ANDM OMPACTED IN 6' LAYERS TO 95" MAXIMUM
1'-3 SITY, ASTM D69B. SELECT BACKFILL MAY

NOT.E, it UBSTITUTED FOR JOB EXCAVATED MATERIAL
(TYP) SEE U-CHANNEL REINFORCI SHALL BE USED WHERE REMAINING BACKFILL

SCHEDULE FOR DIMENSION PECIFIEO TO BE SELECT BACKFILL MATERIAL.

SECTION TYPICAL TYPE I PIPE BEDDING
SCALE, 1'=1'-0 TRENCH CROSS-SECTION

SCALE: NONE

ROUTE I'M TO RIPRAP
DISCHARGE CHUTE.
SEE CAP EOUIPMENT PASS
PLAN S. PROFILES

ROUTE TO
OS.M ROAD.
SIDE DITCH

PUMP CONTROL
PANEL - SIMPLEX
SEE ELECTRICAL
DETAILS

60'. RCP MANHOLE
PER ASTM C4T8

POWER CABLE

3' BALL
CHECK VALVE

GROUT FILL ITYP)

3'-90' BEND-......L-, ,

SUBMERSIBLE PUMP
2' DISCHARGE

SECTION K
SCALE. Yz'=I'-O

~ .
I, CONTRACTOR TO VERIFY ELEVATIONS PRIOR TO CONSTRUCTION OF LIFT STATION,

2, CONTRACTOR TO ROUTE PIPE TO AVOID CONFtICTS WITH CAP CANAL S. UTILITIES.

3, RCP MANHOLE MANUFACTURER SHALL PROVIDE' DESIGN 'CALCUlATIONS SEALED
AND SIGNED BY A REGISTERED STRUCTURAL' ENGINEER IN THE STATE OF ARIZONA.

304 SS ROPE:---+-!--4-I--..l

ALUMINUM
A.CCESS HAT

4' DIP VENT
,,/ 316 SS INSECT
SC!lEEN ATTACHED ~ _

FLOAT SWITCHES,-c:::::=1

FILL ANNULAR SPACE
1'1/ NON-SHRINK GROUT

FROM
EQUIPMENT
UNDERPASS

•..

I•. I
)
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lF~
PRODUCT TYPE

PERFORMANCE CURVE CF3057.181 HT
DATE PROJECT CURVE NO ISSUE

2002-02-04 61,..254-00-7360 3
1/1-LOAD 3/4·LOAD 1I2-LOAD MOTOR SHAFT IMPElLER DIAMETER

POWER ..... 2.3 hp 101 mmMOTOR COS PHI 0.97 0.97 0.96 STARTING

MOTOR EFFICIENCY 74.5 % 76.0 % 73.0 % CURRENT ... 35 A MOTORTYPE STATOR REV
RATED

13-10-28Z 103- 10GEAR EFFICIENCY - - - CURRENT ... 10 A
COMMENTS INLET/OUTLET RATED FREQ. IPHASESIVOLTAGE POLES

-/55 mm
SPEED ..... 3325 rpm

60 Hz 1 230 V 2TOT.MOM.OF

IMP. THROUGHLET INERTIA ... -- GEARTYPE RATIO

48mm
NO. OF

IBLADES 1 -- ---

[hpj 0::
w
~
0

2.5 0-

Ii:«r
0:: 2.0 (/)

ill -I<
--:II

S - - >.
u

1.5 c u:0 CD,. "0 u.
a.. u:: UJ

u.
01.0 w

..J ::J

..J :::>

< ~ ~
UJ 0
> r

HEAD[fI] POWER[hp] NPSH[ft]
o r

DUTY POINTs: FLOWIUSgpm)- EFF.[%]
0-1<

BEP 89.4 21.6 1.18 26.1 (35.1) 31.9

[ft]
t-z
5
0-

\ ffi
60 t-

"-
(/)
W

"'-
m

"-
~

r

50 EFF
'\. _ py..,

It>.r\ ",VI Ac -l~ [%]

" /'
~ Fq:~l~ M'hr "'Yld

0 40 '" \
~ ,I.

40
" DI "chi ~e W ~VA "(Dt-!~ •« ""-ill '"

:c
----~

. '. /,~.,,,,

~~~
30 ....... .:.,.

~
............

30

/~
~.- .......... -/. ----: ............. -.......

"'"20 --::~ "-.... "- I'-.. 20
~~'/ '" ~ '".......... ........ "'-

// ~
........

~....... [\.
10 /;/ .......

~
10

.. i'........
r .............

0 0
0 20 40 60 80 100 120 140 160 [USgpm]

FLOW
s: RISK OF SEDIMENTATION AT VELOCITY BELOW 0.6 mls

(Point (5) show risk in a 55 mm pipe)

CURVES SHOW PERFORMANCE WITH CLEAR COLD WATER
p~ CURVE



· ....~,

RedcMtn Fwy • McDowell Rd CAPEastllftSt8'tlon • 'Revlsedfor Aetuaiplpe Length
Mesa, p.;z

FLOW (GPM) VELOCITY FPS)
1.5 I 2 I 2.5 3 I 4

40 7.26 I 4.09 I 2.61 1.82 I 1.02
60 10.89 I 6.13 I 3.92 2.72 I 1.53
80
100 I 18.16 I 10.21 I 6.54 4.54 I 2.55
120 I 21.79 I 12.26 I 7.84 I 5.45 I 3.06

The recommended design velocity should be In the range
of 3.0 to 4.0 fps.

Preliminary Static Head Calculation: McDowell Rd CAP Lift Station

Discharge Elevation

Low Level Pumps Off Elevation

Static Head (Z)

1580.3 Ft

1560.75 Ft

19.55 Ft

Discharge Elevation

High level Max Elevation

1580,3 Ft

1562.5 Ft

17.8 Ft

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
2.3 1.87 0 0 0 0 0

3 3 3 3 3 3 3
0.25 0.25 0.25 0.25 0.25 0.25 0.25
0.06 0.06 0.06 0.06 0.06 0.06 0.06
'5 270 57 0 0 0 0

Minor C·factor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor
HLlftl 100 HUftl 100 HUftl 120 HUftl 120 HUft) 120 HUft) 120 HL(ft) 120

Pump Hydraulics
Flowrate(gpm) (cfs)

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

Total Headloss 10.17

80

0.48

018

0.17

80

0.39

018

9.13

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TOH (MAX) 29.72
TOH (MIN) 27.97
THO (MIN) Use 27.97



I

Red Mtn Fwy • McKe\llps Rd East CAP Lift Station
Mesa, p.;z

FLOW GPM
1.5 2

40 7.26 4.09
60 10.89 6.13
80 14.53 8.17
100 18.16 10.21
120 21.79 12.26 "dl·m

The recommended design velocity should be in the range
of 3.0 to 4.0 fps.

4
1.02
1.53
2.04
2.55
3.06

Preliminary Static Head Calculation: McKellips Rd East CAP LIft Station

Discharge Elevation

Low Level Pumps Off Elevation

Static Head (Z)

1583.5 Ft

1560.75 Ft

22.75 Ft

Discharge Elevation

High level Max Elevation

1583.5 Ft

1562.5 Ft

21 Ft

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
2.3 1.87 0 0 0 0 0

3 3 3 3 3 3 3
0.25 0.25 0.25 0.25 0.25 0.25 0.25
0.06 0.06 0.06 0.06 0.06 0.06 0.06

5 200 57 0 0 0 0
Minor C-factor Minor C·factor Minor C·factor Minor C·factor Minor Cofactor Minor Cofactor Minor Cofactor
HL(ft) 100 HL(ft) 100 HL(ft) 120 HUft) 120 HUft) 120 HUft) 120 HL(fl) 120

Pump Hydraulics
Flowrate(gpm) (cfs)

SumK
Pipe D(ln)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

Total Headloss 2.15

40

0.12

009

0.05

40

0.1

009

1.88

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TOH (MAX) 24.9
TDH (MIN) 23.15
THO (MIN) Use 23.15
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Red Mtn Fwy • McKellips Rd East CAP Lift Station
Mesa, P;z

FLOW GPM
1.5 2

40 7.26 4.09
60 10.89 6.13
80 14.53 8.17
100 18.16 10.21
120 21.79 12.26

The recommended design velocity should be in the range
of 3.0 to 4.0 fps.

4
1.02
1.53
2.04
2.55
3.06

'\
)

Co.l c.vto.-.kJ ~~" j~~~~(il2D/D4
C-kL~c.~ ~'-(; ~ 8/~~

Preliminary Static Head Calculation: McKellips Rd East CAP Lift Station

Discharge Elevation

Low Level Pumps Off Elevation

Static Head (Z)

1583.5 Ft

1560.75 Ft

22.75 Ft

Discharge Elevation

High level Max Elevation

1583.5 Ft

1562.5 Ft

21 Ft

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
2.3 1.87 0 0 0 0 0

3 3 3 3 3 3 3
0.25 0.25 0.25 0.25 0.25 0.25 0.25
0.06 0.06 0.06 0.06 0.06 0.06 0.06

5 200 57 0 0 0 0
Minor Cofactor Minor Cofactor Minor Cofactor Minor C·factor Minor Cofactor Minor Cofactor Minor Cofactor
HLlfl) 100 HLlfl) 100 HLlfl) 120 HUfl) 120 HLlfl) 120 HUfl) 120 HUft) 120

Pump Hydraulics
Flowrate(gpm) (cfs)

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

Total Headloss 7.8

80

0,48

018

0.17

80

0.39

018

6.76

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TOH (MAX) 30.55
TDH (MIN) 28.8
THO (MIN) Use 28.8



Red Mtn Fwy • McKell1ps Rd East CAP Lift Station
Mesa, AZ.

FLOW GPM
1.5 2

40 7.26 4.09
60 10.89 6.13
80 14.53 8.17
100 18.16 10,21
120 21.79 12.26

The recommended design velocity should be in the range
of 3.0 to 4.0 fps.

4
1.02
1.53
2.04
2.55
3.06

''\

)
Co.-\ c..ul~~(' 6i '. F~ RoV6t... \7-(W(Ol
~c\4~ ~~'.~ &/S/o.s-

Preliminary Static Head Calculation: McKellips Rd East CAP Lift Station

Discharge Elevation

Low Level Pumps Off Elevation

Static Head (Z)

1583.5 Ft

1560.75 Ft

22.75 Ft

Discharge Elevation

High level Max Elevation

1583.5 Ft

1562.5 Ft

21 Ft

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
2.3 1.87 0 0 0 0 0

3 3 3 3 3 3 3
0.25 0.25 0.25 0.25 0.25 0.25 0.25
0.06 0.06 0.06 0.06 0.06 0.06 0.06

5 200 57 0 0 0 0
Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor
HL(ft) 100 HL(ft) 100 HL(ft) 120 HUft) 120 HUft) 120 HUft) 120 HUft) 120

Pump Hydraulics
Flowrate(gpm) (efs)

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

Total Headloss 11.35

100

0.72

022

0.25

100

0.58

022

9.8

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TOH (MAX) 34.1
TDH (MIN) 32.35
THO (MIN) Use 32.35
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620'·0

168'-0 344'·0 (STRUCTURE LENGTH) 108'-0

_OF_202-9-503

ARIZONA DEPARTllENT Of TlWfSPORTAnOtt PRELIWINARY
IHTElllllllAf;~~~rgDIYISION STAGE' III

CAP LT EOUIPMENT PASS ~~T~:

GENER.ir;Of~B:OJ1N)VAT ON COHSTRUCTION
i-==:::;::=:.:...,....-7':"-i;;;....'lI..O!!'~R;;E~D~M~T;';NfiFR~E;'iEo';;lI;O'A~'(==-....,OR RECORO ING

202L POWER ROAD - UNIVERSITY DR'lVE n. NO. • ,.,...,

ELEyATlON
SCALE 1=30'

tmES;
1. STATIONS. DIMENSIONS &. ELEVATIONS ARE

ALONG AR-27 CST t.

2. FOR LIGHTING AND EMBEDDED CONDUIT SEE OWG NO. X.XX.

• PERPENDICULAR TO
BROWN RD ~ST t

BEGIN RAMP
VPI STA 36+49.00

EL 1576.56' ""

l
l600
1590
1580
1570
1560
1550
1540

"",



')
/

'-r----.,;-------~---------_==~__;;;::;;_~-__;:;:;::;::::;===:;;:;:;;;;:~

_OF_

2. BEDDING MATERIAL. HAUNCHING AND INITIAL
BACKFILL SHALL BE 'ABC' PER MAG STANDARD
SPECIFICATIONS 702. COMPACT TO 95" MAXIMUM
DENSITY. ASTM 0698.

3. CAREFULLY PLACED BACKFILL SHALL BE FINELY
DIVIDED. JOB EXCAVATED MATERIAL. FREE

~~g~N?lB~h€J.0~~~zVtn1~e:1~~. l~b"
COMPACTED IN 6' LAYERS TO 95" MAXIMUM
DENSITY. ASTM 0698. SELECT BACKFILL MAY
BE SUBSTITUTED FOR JOB EXCAVATED MATERIAL
AND SHALL BE USED WHERE REMAINING BACKFILL
IS SPECIFIED TO BE SELECT BACKFILL MATERIAL.

TYpiCAL TYPE I PIPE BEpDING
TRENCH CROSS-SECTION

SCALE: NONE

O~~ ARM~~TIVRt~ON PAEl'W'.ARY
..... 8IUDOB OllOUP STAGE 111

FOR REMAINING BACKFILL
SEE NOTE 3

?fj
'~'/"-~~'---i

t:lQI£S;
'I. TRENCH WILL BE IN ACCORDANCE WITH

MAG STD SPECIFICATIONS SECTION 601.

J9
"5 BAR )( S'·O
TOP OF SLAB

L LAP I'·~ MIN
- t:mlli;

I. ENLARGED DETAIL' PROVIDED TO SHOW DESIGN FOR CAP
EOUIPMENT PASS.

2. SEE CAP EOUIPMENT PASSES AND FRS EOU'PMENT PASS PLANS &
PROFILES FOR ORIENTAnON OF TRENCH DRAIN. OPEN GRATE
MANHOLE, LIFT STATION AND PIPING.

3. LIFT STATION ADDRESS,

36' OPEN GRATE
MANHOLE

53'·0

CAST IRON TRENCH
GRATE WITH FRAME

EQUIPMENT PASS DRAINAGE pLAN
SCALE: '1"=1'·0

2'-T

30" CAST IRON
MANHOLE COVER
& FRAME

2"1 I

SECTION L
SCALE, \'=)'·0

I

RIM REINF j
AS REO'O ,TO !
CLR MANHOLE!
OPENING !

!

PUMP, CONTROL
PAljEL • SIMPLEX
SEE ELECTRICAL
DETAILS

K
SCALE, Y2'=I'-0
SECTION

FINISHED
GRADE

~~~=..L

~=~~~=-==::!JT
I-----L'T'·~O_.1

3' BALL CHECK VAL VE

GROUTED
RIP RAP

~WALE~

~~'

DISCHARC~SWALE SECTlO~
SCAtEs NON, @', 0

ALUMINUM
ACCESS HATC

4' DIP VENT
WI 316 SS INSECT
SCREEN ATTACHED ~~ __

ROUTE TO
3'-90' BEND O&M ROAD

'1-JIrJ:=t:l;::====l ,S:.:I.:;DE::...:.D:..:IT~C~
304 SS ROPE-----jH--J..I.-l'

~
I. CONTRACTOR TO VERIFY ELEVATIONS PRIOR TO

CONSTRUCTION OF LIFT STATION.

2. cONTRACTOR TO ROUTE PIPE TO AVOID CONFLICTS'
WITH CAP CANAL & UTILITIES,

3. RCP IoIANHOl.E IoIAI«JF ACTURER SHALL PROVIDE
DESIGN CALCULATIONS SEALED AND SIGNED 8Y
A REGISTERED STRUCTURAL ENGINEER IN THE
STATE OF ARIZONA.

FLOAT SWITCHES,---n

,FILL ANNULAR SPACE
WI NON·SHRINK GROUT

FROM
EOUIPMENT
UNDERPASS

I
•

,}

",

C1



FL~
PRODUCT TYPE

/""
PERFORMANCE CURVE CF3057.181 HT

-' J DATE PROJECT CURVE NO ISSUE

2002-02-04 61 :-254-00-7360 3
1/1-LOAD 314-LOAD 1/2-LOAD MOTOR SHAFT IMPELLER DIAMETER

POWER ..... 2.3 hp 101 mmMOTOR COS PHI 0.97 0.97 0.96 STARTING

MOTOR EFFICIENCY 74.5 % 76.0 % 73.0 % CURRENT ... 35 A MOTORTYPE STATOR REV
RATED

l03-GEAR EFFICIENCY - - - CURRENT ... 10 A 13-10-2BZ 10
COMMENTS INLET/OUTLET RATED

3325 FREQ. IPHASESIVOLTAGE POLES

-155 mm
SPEED ..... rpm

60 Hz 1 230 V 2TOT.MOM.OF
IMP. THROUGHLET INERTIA ... --- GEARTYPE RATIO

48mm
NO. OF

IBLADES 1 -- --
[hpj

2.5

0:: 2.0
ill i---:!S - l---
0 1.5

a.

DUTY POINTs: FLOW[USgpmJ' HEAD[ft) POWER [hpj EFF. [%] NPSH[ft)
BEP 89.4 27.6 1.78 26.7 (35.1) 31.9

1/ ..
10

r:r
w
i:;
o
0..

t
<i
:r:
en

'"

r

o+-_L--+_-l-_4---l_-!-_-'-_+---l_-!-_-'-_+----''---+_-'-_-!---l_-+ 0
o 20 40 60 80 100 120 140 160 [USgpm]

}, FLOW
S: RISK OF SEDIMENTATION AT VELOCITY BELOW 0.6 mls

(Point (S) show risk in a 55 mm pipe)

CURVES SHOW PERFORMANCE WITH CLEAR COLD WATER
CURVE
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Red MtnFWy- BrownRdEastCAP Lift S(at,on~Revi~d fOrAetual Pipileriglhs & Ele';'~tions

Mesa, AZ.

FLOW (GPMl VELOCITY FPSl
1.5 I 2 I 2.5 3 I 4

40 7.26 I 4.09 I 2.61 1.82 I 1.02
60. 10.89 I 6.13 I 3.92 2.72 I 1.53

100 I 18.16 I 10.21 I 6.54 I 4.54 I 2.55
120 I 21.79 I 12.26 I 7.84 I 5.45 I 3.06 I

The recommended design velocity should be In the range
of 3.0 to 4.0 fps.

Preliminary Static Head Calculation: Brown Rd East CAP Lift Station

Calculated By: Fred Rouse Date: 3-17-05

Checked By: .~ Date: 4~...s-

Discharge Elevation

Low Level Pumps Off Elevation

~tatic Head (Z)

1578 Ft

1564.4 Ft

13.6 Ft

Discharge Elevation

High level Max Elevation

1578 Ft

1565.4 Ft

12.6 Ft

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
2.3 1.87 a a 0 0 0

3 3 3 3 3 3 3
0.25 0.25 0.25 0,25 0.25 0,25 0,25
0.06 0.06 0,06 0.06 0.06 0.06 0.06

5 .208 57 0 0 0 0
Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor
HUft) 100 HUft) 100 HL(ft) 120 HL(ft) 120 Hl(ft) 120 Hl(ft) 120 HL(ft) 120

Pump Hydraulics
Flowrate(gpm) (cfs)

SumK
Pipe O(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

Total Headloss 8.07

80

0.48

018

0.17

80

0.39

018

7.03

o

o

o

o

a

o

o

o

o

a

o

o

o

a

o

o

o

o

o

o

TOH (MAX) 21.67
TDH (MIN) 20.67
THO (MIN) Use 20.67



Red Mtri 'Fwy • Brown RdEasfCAP Lift Station • Rei/led for 'A~tuaIPlpeLengths & Elevations
Mesa, AZ

FLOW (GPM) VELOCITY FPS)
1.5 2 2.5 3 4

40 7.26 4.09 2.61 1.82 1.02
60 10.89 6.13 3.92 2.72 1.53
80 14.53 8.17 5.23 3.63 2.04

120 I 21.79 12.26 I 7.84 I 5.45 3.06 I
The recommended design velocity should be In the range
of 3.0 to 4.0 fps,

Preliminary Static Head Calculation: Brown Rd East CAP Lift Station

Calculated By: Fred Rouse Date: 3-17-05
Checked By: ~ Date:

· I

)

Discharge Elevation

Low Level Pumps Off Elevation

Static Head (Z)

1578 Ft

1564.4 Ft

13.6 Ft

Discharge Elevation

High level Max Elevation

1578 Ft

1565.4 Ft

12.6 Ft

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
2,3 1.87 0 0 0 0 0

3 3 3 3 3 3 3
0.25 0.25 0.25 0.25 0,25 0.25 0.25
0.06 0,06 0.06 0.06 0.06 0.06 0.06

5 208 57 0 0 0 0
Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor
HL(ft) 100 HL(ft) 100 HL(ft) 120 HL(ft) 120 HL(ft) 120 HL(ft) 120 Hl(ft) 120

Pump Hydraulics
Flowrate(gpm) (cts)

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

Total Headloss 11.75

100

0.72

022

0.25

100

0,58

022

10.2

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TDH (MAX) 25.35
TDH (MIN) 24.35
THO (MIN) Use 24.35



-
Red Mtn Fwy • Brown Rd East CAP LIft Station
Mesa, P\Z.

FLOW GPM

40
60
80
100

4
1.02
1.53
2.04
2.55
3.06

Preliminary Static Head Calculation: Brown Rd East CAP LIft Station

Discharge Elevation 15n.e Fl Discharge Elevation 15n.e Ft

Low Level Pumps Off Elevation 1565.4 Ft High level Max Elevation 1566.4 Ft

S!<,tlc Head (Z) 12.5 Ft 11.5 Ft

o

oo

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

1.88

00940

0.10.05

ooe40

0.12

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
2.3 1.87 0 0 0 0 0

3 3 3 3 3 3 3
0.25 0.25 0.25 0.25 0.25 0.25 0.25
0.06 0.06 0.06 0.06 0.06 0.06 0.06

5 200 57 0 0 0 0
Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor C-factor Minor C-factor
HL(ft) 100 HUm 100 HUft) 120 HUft) 120 HUft) 120 Hum 120 HL(ft) 120

2.15Total Headloss

SumK
Pipe Olin)
Pipe O(ft)
HyRa(ft)
Pipe Lenghl(ft)

Pump Hydraulics
Flowrate(gpm) (cfs)

TOH (MAX) 14.65
TOH (MIN) 13.65
THO (MIN) Use 13.65
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Red Mtn Fwy • Brown Rd East CAP Lift Station
Mesa, AZ.

L)

Ca.\GV~a-~ ~: PNd Ro(,{~( '7~/2b(()4
~W ~Cs: ~ 8/~~

FLOW GPM
1.5 2 4

40 7.26 4.09 1.02
60 10.89 6.13 1.53
80 14.53 8.17 2.04
100 18.16 10.21.-. =:I'_-::-:::-:--+_.;2:.;.5.;.5-j
120 21.79 12.26"0 'ro.W~ 3.06

The recommended design velocity should be in the range
of 3.0 to 4.0 fps.

Preliminary Static Head Calculation: Brown Rd East CAP Lift Statlon

Discharge Elevation

Low Level Pumps Off Elevation

Static Head (Z)

1577.9 Ft

1565.4 Ft

12.5 Ft

Discharge Elevation

High level Max Elevation

1577.9 Ft

1566.4 Ft

11.5 Ft

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
2.3 1.87 0 0 0 0 0

3 3 3 3 3 3 3
0.25 0.25 0.25 0.25 0.25 0.25 0,25
0.06 0.06 0.06 0.06 0.06 0,06 0.06

5 200 57 0 0 0 0
Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor C-factor Minor Cofactor Minor C-factor
HLlft) 100 HLlft) 100 HL(ft) 120 HL(ft) 120 HL(ft) 120 HL(ft) 120 HLlft) 120

Pump Hydraulics
Flowrate(gpm) (efs)

SumK
Pipe D(Jn)
Pipe D(ft)
HyRa(ft)
Pi~e Lenght(ft)

Total Headloss 7.8

80

0.48

018

0.17

80

0,39

018

6.76

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TDH (MAX) 20.3
TDH (MIN) 19.3
THD (MIN) Use 19.3
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Red Mtn Fwy - Brown Rd East CAP Lift Station
Mesa, ,.;z

FLOW GPM

40
60
80
100

1.5
7.26
10.89
14.53
18.16

4
1.02
1.53
2.04
2.55
3.06

Preliminary Static Head Calculation: Brown Rd East CAP Lift Station

Discharge Elevation 1577.9 Ft Discharge Elevation 1577.9 Ft

low level Pumps Off Elevation 1565.4 Ft High level Max Elevation 1566.4 Ft

Static Head (Z) 12.5 Ft 11.5 Ft

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
2.3 1.87 0 0 0 0 0

3 3 3 3 3 3 3
0.25 0.25 0.25 0.25 0.25 0.25 0.25
0.06 0.06 0.06 0.06 0.06 0.06 0.06

5 200 57 0 0 0 0
Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor G-factor Minor Cofactor Minor Cofactor
Hl(ft) 100 Hl(ft) 100 Hl(ft) 120 Hl(ft) 120 Hl(ft) 120 Hl(ft) 120 Hl(ft) 120

Pump Hydraulics
Flowrate(gpm) (cfs)

SumK
PIRe D(in)
Pipe D(ft)
HyRa(ft)
Pipe lenght(ft)

Total Headloss 11.35

100

0.72

022

0.25

100

0.58

022

9.8

o

o

o

o

o

o

o

a

o

a

o

o

o

o

o

a

o

o

o

a

TOH (MAX) 23.85
TDH (MIN) 22.85
THO (MIN) Use 22.85
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Red Mtn Fwy • Brown Rd East CAP Lift Station
Mesa, AZ.

FLOW GPM
1.5 2

40 7.26 4.09
60 10.89 6.13
80 14.53 8.17
100 18.16 10.21
120 21.79 12.26 _7a:8:4t.!f"'.

The recommended design velocity should be In the range
of 3.0 to 4.0 fps.

Preliminary Static Head Calculation: Brown Rd East CAP Lift Station

4
1.02
1.53
2.04
2.55
3.06

COol c,-, t 0. W J8a-: p~ RoIJ.~ i2(U; /0)
~ k.euI 6~ ..~ .g/~~

Discharge Elevation

low level Pumps Off Elevation

Static Head (Z)

1577.9 Ft

1565.4 Ft

12.5 Ft

Discharge Elevation

High level Max Elevation

1577.9 Ft

1566.4 Ft

11.5 Ft

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
2.3 1.87 0 0 0 0 0

3 3 3 3 3 3 3
0.25 0.25 0.25 0.25 0.25 0.25 0.25
0.06 0.06 0.06 0.06 0.06 0.06 0.06

5 200 57 0 0 0 0
Minor Cofactor Minor C·factor Minor C·factor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor
HUft) 100 Hl(ft) 100 HUfO 120 HUff) 120 HUft) 120 HUff) 120 Hl(ft) 120

Pump Hydraulics
Flowrate(gpm) (ets)

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe lenght(ft)

Total Headloss 16.64

120

1.08

027

0.36

120

0.88

027

14.32

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TDH (MAX) 29.14
TDH (MIN) 28.14
THO (MIN) Use 28.14



Red Mtn Fwy • Brown Rd East CAP Lift Station
Mesa, AZ

FLOW GPM
2

40 4.09
60 6.13
80 8.17
100 10.21

Preliminary Static Head Calculation: Brown Rd East CAP Lift Station

4
1.02
1.53
2.04
2.55
3.06

"

Cc. JCr.,("' ~cl ef: H.d fZc~~;2jW(04
~bc;( ~y I ~ .B/~.s-

Discharge Elevation

Low Level Pumps Off Elevation

Static Head (Z)

1577.9 Ft

1565.4 Ft

12.5 Ft

Discharge Elevation

High level Max Elevation

1577.9 Ft

1566.4 Ft

11.5 Ft

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6

2.3 1.87 0 0 0 0 0
3 3 3 3 3 3 3

0.25 0.25 0.25 0.25 0.25 0.25 0.25
0.06 0.06 0.06 0.06 0.06 0.06 0.06

5 200 57 0 0 0 0
Minor Cofactor Minor Cofactor Minor Cofactor Minor C·factor Minor Cofactor Minor Cofactor Minor C·factor
HL(ft) 100 HL(ft) 100 HL(ft) 120 HL(ft) 120 HL(ft) 120 HL(ft) 120 HL(ft) 120

Pump Hydraulics
. Flowrate{gpm) (ets)

SumK
Pipe D{in)
Pipe D{ft)
HyRa{ft)
Pipe Lenght(ft)

Total Headloss 21.53

140

1.42

031

0.46

140

1.16

031

18.49

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TOH (MAX) 34.03
TDH (MIN) 33.03
THO (MIN) Use 33.03
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114',0

144'-0

585'-0

294'-0

150"0

171',0

,
BEGIN BARREL VPI STA 50+00.00 i
VPI STA 48+50.00 EL 1575.34 \ }- 202L MED CST \: END BARREL END RAMP

EL 1570 8
+ ' VPI STA 51+44.00 VPI STA 52+5800

• • 202L EB PGL---j ! r- 202L WB PGL / EL 1582.54 /EL 1588.24 •

VPI STA 41+12.00 . 0.050:.n+ t i ! ~. . .

'-'-~~:S~T~-~~~~~·:~:~·~··~_~Eg~~~~:::::~:~:.~~~;i~i·~~i~~~_~~~'-~:~-~~:f~~~:~~~~~:~~~~~:~~~~~i:i~~~~i~~~~~~:~:~~~~~~~S~:~~~1:~~~~~;~~~;~~~~;~~~::;~::;;;~:~~;~~~~~~~;~~~-~'._~-~'-.~~'~I~~~~:':-;'~~~'-'--'---'-----------

I. PERPENDICULAR TO I TABLE II TABLE II TABLE I
I 202L MED CST t I ELEVATION

SCALE. \"30'

BEGIN RAMP
VPI STA 46+13.00
EL 1518.69

E.LM:I
SCALE. 1"30'

NEW CAST-IN,PLACE REINFORCED
CONCRETE RIGID FRAME EOUIPMENT PASS

SKEW 40'00'00'
I' CONTOUR INTERVALS

!:iQI£SJ
I. STATIONS. DIMENSIONS & ELEVATIONS ARE

ALONG AR-,29 .CS T t.

2. FOR PROFILE. SEE DWG NO. S-25.02.

"3. FOR LIGHTING AND EM8EODED CONDUIT. SEE OWG NO. X-X.Xl<.

t
1630
1620
1610
1600
1590
1580
1510

I
"i'

,"-.,
j



PREL IN IHARY

_.OF_

BlUOOB OROUF

AIlIZOILl. DEPART\IEt(f OF TIWI5PO!lTATIOIl
11t1ERIIODAl TllAll5l'illlTATIOH DIVISIOIl

DISCHARGE RIPRAP DETAIL
SCALE, NONE 6' . 2'-6 6'

~
I, 3'-6 I

SECTION ffi
SCALE, NONE V

FOR REMAINING BACKFILL
SEE NOTE 3

~
·V/I--=.!~~-i ;,

r

~
I. TRENCH WILL BE IN ACCORDANCE WITH

MAG STD SPECIFICATIONS SECTION 601.

2. BEDDING MATERIAL, HAUNCHING AND INITIAL
BACKFILL SHALL BE 'ABC' PER MAG STANDARD
SPEClnCATlONS 702. COMPACT TO 95% MAXIMUM
DENSITY. ASTM 0698. .

3. CAREFULLY PLACED BACKFILL SHALL BE FINELY
DIVIDED. JOB EXCAVATED MATERIAL, FREE

~~g~NrcEBJlh~~,O~~~z~~R~7.'iE~~~t, 1~5"
COMPACTED IN 6' LAYERS TO 95% MAXIMUM
DENSITY. ASTM 0698, SELECT BAC1(FILL MAY
BE SUBSTITUTED FOR JOB EXCAVATED MATERIAL
AND SHALL BE USED WHERE REMAINING BACKFILL
IS SPECIFIED TO BE SELECT 8ACKFILL MATERIAL.

'" STAGE .11I
"" filM"'"

HOT FOR
CONSTRUCT ION

F=:;==~_---b=-6J!!;d,~~!!A:\!J;~~--1 OR RECORD ING

owe HO. 5·25.0S

I. ENLARGED DETAIL PROVIDED
TO SHOW DESIGN FOR CAP
EOUIPMENT PASS.

2. SEE CAP EOUIPMENT PASSES AND
FRS EOUIPMENT PASS PLANS &.
PROFILES FOR ORIENTATION OF
TRENCH DRAIN. OPEN GRATE
MANHOLE, LIFT STATION .
AND PIPING.

3. LIFT ST ATlON ADDRESS,

CAST IRON TRENCH
GRATE WITH F'RAME

42'-6

4" DIP

36'. RCP MANHOLE

EOUIPMENT PASS DRAINAGE PLAN
SCALE, '1,,=1'-0

2'-7

30" CAST IRON
MANHOLE COVER
&. FRAME

TRENCH
DRAIN

~~?~ r
._._._~._._._._._._._._.- -'-'-'-'-'-'-'-'-'._-'---'

36' OPEN GRATE
MANHOLE

'I---=-!-=::C--4J' .

2'-\

SECTION
SCALE, 1'=1'-0

TRIM REINF'
AS REO'D TO
CLR MANHOLE
OPENING

..

ROUTE FM TO O&.M
ROAD SIDE DITCH.
SEE CAP EQUIPMENT PASS
PLAN &. PROFILES

PUMP CONTROL
PANEL - SIMPLEX
SEE ELECTRiCAL
DETAILS

SECTION K·
SCALE. Y2 '=1:-0

GROUT FILL
ITYPI

T
~.I·

7'-0 _

FINISHED

~====Q~;;~==W[~=~~~~==..1_' GRADE

tIQIfSJ
I, CONTRACTOR TO VERIFY ELEVATIONS PRIOR TO

CONSTRUCTION OF LIFT STATION.

2, CONTRACTOR TO ROUTE PIPE TO AVOIU CONFLICTS
WITH CAP CANAL &. UTILITIES.

3, RCP MANHOLE MANUFACTURER SHAU PROVIDE
DESIGN C1.LCULATIONS SEALED AND SIGNED BY
A REGISTERED STRUCTURAL ENGINEER IN THE
STATE OF ARIZONA,

ROUTE TO
3'-90' BEND-.....<-, I O&.M ROAO

r--Hz:J=J;:t==::::::~:!J ;S~I~DE~DI~T~CH
304 SS ROPE-.,...--I-I-I4-.J I

FLOAT SWITCHES

ALUMINUM
ACC~SS HATC

. 4' DIP VENT
WI 316 SS INSECT
SCREEN ATTACHED ~ _

SUBMERSIBLE PUMP
2' DISCHARGE

FILL ANNULAR SPACE
WI NON-SHRINK GROUT

FROM
EOUIPMENT
UNDERPASS

I•
)1

!! !
l! ;



F~
PRODUCT TYPE

PERFORMANCE CURVE CF3057.181 HT
DATE PROJECT CURVE NO ISSUE

2002-02-04 61~254-00-7360 3
1/1-LOAD 3/4-LOAD 1/2-LOAD MOTOR SHAFT IMPELLER DIAMETER

POWER ._... 2.3 hp 101 mmMOTOR COS PHI 0.97 0.97 0.96 STARTING

MOTOR EFFICIENCY 74.5% 76.0 % 73.0 % CURRENT ... 35 A MOTORTYPE STATOR REV
RATED

10 13-10-282 103- 10GEAR EFFICIENCY - -- - CURRENT ... A
COMMENTS INLET/OUTLET RATED FREQ. IPHASESIVOLTAGE POLES

-/55 mm
SPEED ....• 3325 rpm

60 Hz 1 230 V 2TOT.MOM.OF
IMP. THROUGHLET INERTIA ... --- GEARTYPE RATIO

48mm
NO. OF I ---BLADES 1 ---

[hpj a::
w
~
0

2.5 c..
l-
LL«::r:a: 2.0 (f)

ill ""S ~
:...---:II

()-1.5 c
0 Q) u:
0.. ~~1t

1.0 It 2
...J ...J
...J ;:l

<> ~ ~w 0
> >-

DUTY POINTs: FLOWruSgpml- HEAD[Il] POWER [hp] EFF.[%] NPSH[ft]
o :r:

0""BEP 89.4 27.6 1.78 26.7 (35.1) 31.9

[ft]
I-z
5
Q.

\ nJ
60 t;)

""
w

"'-
lD

"~
r

50 EFF
~ [%]

0 40
'\~

40« "",,-
ill
:::c ---K -~30 /"" " < 30

V ..~ ~",

~-/ ;---V ~ P>< ......
~ ~~/' --~ - V ~ ~20 I-- -- rI

~ ~ '"
20

I / --'~ ...--
~A~~&~ A- ...-- ........... !'.... '"I

fi~ lJ'Y1 ~"I'i8< I"- "~// ;- -tJ ........ \.10 !IV f~~V( lTleM~~ ..........

~
10

~

I ..............

0 0
0 20 40 60 80 100 120 140 160 [USgpm]

FLOW
s: RISK OF SEDIMENTATION AT VELOCITY BELOW 0.6 mls

(Point (S) show risk in a 55 mm pipe)

CURVES SHOW PERFORMANCE WITH CLEAR COLD WATER
F~ CURVE



Rlid Mtn FWy. 202 FRS lIftSt8tion.Re~isedforActuai Pipe Lengtli's &Elevations

Mesa, AZ.

FLOWIGPMI VELOCITY FPS)
1.5 I 2 I 2.5 3 I 4

40 7.26 I 4.09 I 2.61 1.62 I 1.02
60 10.89 I 6.13 I 3.92 2.72 I 1.53

100 18.16 1 10.21 I 6.54 I 4.54 I 2.55 I
120 21.79 I 12.26 I 7.84 I 5.45 I 3.06 I

The recommended design velocity should be In the range
of 3.0 to 4.0 fps.

Preliminary Static Head Calculation: 202 FRS Lift Station

'.

Calculated By: Fred Rouse Date: 3-17-05
Checked By: 4R-- Date: qY~A)s=-

)

Discharge Elevation

Low Level Pumps Off Elevatiop

Static Head (Z)

1578 Fl

1564.5 Ft

13.5 Ft

Discharge Elevation

High level Max Elevation

1578 Ft

1565.5 Ft

12.5 Ft

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
2.3 1.87 0 0 0 0 0

3 3 3 3 3 3 3
0.25 0.25 0.25 0.25 0.25 0.25 0.25
0.06 0.06 0.06 0.06 0.06 0.06 0.06

5 144 57 0 0 0 0
Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor
HL(ft) 100 HUft) 100 HL(ft) 120 HL(ft) 120 HL(It) 120 HL(It) 120 HL(ft) 120

Pump Hydraulics
F,lowrate(gpm) (cfs)

SumK
Pipe D(in)
Pipe D(ft)
HyRa(lt)
Pipe Lenght(ft)

Total Headloss 5.91

80

0.48

018

0.17

80

0.39

018

4.87

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TOH (MAX) 19.41
TDH (MIN) 18.41
THO (MIN) Use 18.41
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Red Mtn'FwY • 202 FRS'Underp8$s Lift Station~Revlsed for Actual pipe Lengths &Elevations'
Mesa. AI.

FLOWIGPM) VELOCITY FPS)
1.5 I 2 I 2.5 3 I 4.,

40 7.26 I 4.09 I 2.61 1.82 I 1.02
60 10.89 I 6.13 I 3.92 2.72 I 1.53

100 I 18.16 I 10.21 I 6.54 I 4.54 I 2.55 I
120 21.79 I 12.26 I 7.84 I 5.45 I 3.06 I

The recommended desIgn velocity should be In the range
of 3.0 to 4.0 fps.

Preliminary Static Head Calculation: 202 FRS Lift Station

Calculated By: Fred Rouse Date: 3-17-05
Checked By: ~< Date: aY~/CJ..r-

Discharge Elevation

low level Pumps Off Elevation

Static Head (Z)

1578 Ft

1564.5 Ft

13.5 Ft

Discharge Elevation

High level Max Elevation

1578 Ft

1565.5 Ft

12.5 Ft

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
2.3 1.87 0 0 0 0 0

3 3 3 3 3 3 3
0.25 0.25 0.25 0.25 0.25 0.25 025
0.06 0.06 0.06 0.06 0.06 0.06 0.06

5 144 57 0 0 0 a
Minor C-factor Minor Cofactor Minor C:factor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor
Hl(ft) 100 Hl(ft) 100 Hl(ft) 120 Hl(ft) 120 Hl(ft) 120 HL(ft) 120 HL(ft) 120

Pump Hydraulics
Flowraie(Qpm) (cfs)

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe lenght(ft)

Total Headloss 8.61

100

0.72

022

0.25

100

0.58

022

7.06

o

a

o

o

o

o

o

o

o

o

o

o

o

o

o

a

o

o

o

o

TOH (MAX) 22.11
TOH (MIN) 21.11
THO (MIN) Use 21.11
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Red Mtn Fwy • 202 FRS lift Station
Mesa, {>;l

RotA.w.. i 2)20/04
8/-17"os--

FLOW GPM

40
60
80
100

4
1.02
1,53
2.04
2.55
3,06

Preliminary Static Head CalculatIon: 202 FRS lift Station

Discharge Elevation 1580 Ft Discharge Elevation 1580 Ft

Low Level Pumps Off Elevation 1564.5 Ft High level Max Elevation 1565.5 Ft

Static Head (Z) 15.5 Ft 14,5 Ft

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

1.88

00940

0,10.05

00940

0,12

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
2,3 1.87 0 0 0 0 0

3 3 3 3 3 3 3
0.25 0.25 0.25 0.25 0.25 0,25 0.25
0,06 0,06 0,06 0.06 0.06 0.06 0.06

5 200 57 0 0 0 0
Minor C·factor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor G-factor Minor Cofactor
HUft) 100 HUft) 100 HUft) 120 HUft) 120 HL(ftl 120 HL(ftl 120 HUft) 120

2.15Total Headloss

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe lenght(ft)

Pump Hydraulics
Flowrate(gpm) (ets)

TOH (MAX) 17.65
TDH (MIN) 16,65
THO (MIN) Use 16.65



Red Mtn Fwy • 202 FRS Lift Station
Mesa. AZ.

FLOW GPM
1.5 2

40 7.26 4.09
60 10.89 6.13
80 14.53 8.17
100 18.16 10.21
120 21.79 12.26

The recommended design velocity should be il1 the range
of 3.0 to 4.0 fps.
'I

Preliminary Static Head Calculation: 202 FRS Lift Station

4
1.02
1.53
2.04
2.55
3.06

Discharge Elevation

Low Level Pumps Off Elevation

Static Head (Z)

1580 Fl

1564.5 Ft

15.5 Ft

Discharge Elevation

High level Max Elevation

1580 Ft

1565.5 Ft

14.5 Ft

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
2.3 1.87 0 0 0 0 0

3 3 3 3 3 3 3
0.25 0.25 0.25 0.25 0.25 0.25 0.25
0.06 0.06 0.06 0.06 0.06 0.06 0.06

5 200 57 0 0 0 0
Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor
HUft) 100 HUft) 100 HUft) 120 HUft) 120 HL{ft) 120 HL{ft) 120 HUft) 120

Pump Hydraulics
Flowrate(gpm) (cfs)

SumK
Pipe D(in)
Pipe D(fl)
HyRa(ft)
Pipe Lenght(ft)

Total Headloss 7.8

80

0.48

018

0.17

80

0.39

018

6.76

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TDH (MAX) 23.3
TDH (MIN) 22.3
THO (MIN) Use 22.3

,..
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Red Mtn Fwy • 202 FRS Lift Station
Mesa, AZ.

FLOW GPM
1.5 2

40 7.26 4.09
60 10.89 6.13
80 14.53 8.17
100 18.16 10.21
120 21.79 12.26 •.. It

The recommended design velocity should be in the range
of 3.0 to 4.0 fps.

Preliminary Static Head Calculation: 202 FRS Lift Station

4
1.02
1.53
2.04
2.55
3.06

)

-~
i

"-- -

:, J==-~ (GOiA~ "z.('ZO(O.£(

~ ~S-

Discharge Elevation

Low Level Pumps Off Elevation

Static Head (Z)

1580 Ft

1564,5 Ft

15.5 Ft

Discharge Elevation

High level Max Elevation

1580 Ft

1565.5 Ft

14.5 Ft

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
2.3 1.87 0 0 0 0 0

3 3 3 3 3 3 3
0.25 . 0.25 0.25 0.25 0.25 0.25 0.25
0.06 0.06 0.06 0,06 0.06 0.06 0.06

5 200 57 0 0 0 0
Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor
HL(ft) 100 HL(ft) 100 HL(ft) 120 HL(ftl 120 HUft) 120 HUft) 120 HL(ft) 120

Pump Hydraulics
Flowrate(gpm) (cfs)

SumK
Pipe D(ln)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

Total Headloss 11.35

100

0.72

022

0,25

100

0.58

022

9.8

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TDH (MAX) 26.85
TDH (MIN) 25.85
THO (MIN) Use 25.85



Red Mtn Fwy • 202 FRS lift Station
Mesa. liZ

FLOW GPM

40
60
80
100

Preliminary Static Head Calculation: 202 FRS lift Station

4
1.02
1.53
2.04
2.55
3.06

Discharge Elevation

Low Level Pumps Off Elevation

Static Head (Z)

1580 Ft

1564.5 Ft

15.5 Ft

Discharge Elevation

High level Max Elevation

1580 Ft

1565.5 Ft

14.5 Ft

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
2.3 1.87 0 0 0 0 0

3 3 3 3 3 3 3
0.25 0.25 0.25 0.25 0.25 0.25 0.25
0.06 0.06 0.06 0.06 0.06 0.06 0.06

5 200 57 0 0 0 0
Minor Cofactor Minor C·factor Minor C·factor Minor Cofactor Minor Cofactor Minor Cofactor Minor Cofactor
HUft) 100 HL(ft) 100 HUft) 120 HL(ft) 120 HL(ft) 120 HL(ft) 120 HL(ft) 120

Pump Hydraulics
Flowrate(gpm) (cfs)

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

Total Headloss 16.64

120

1.08

027

0.36

120

0.88

027

14.32

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

TOH (MAX) 32.14
TDH (MIN) 31.14
THO (MIN) Use 31.14



AppendixJ:

APPENDIXJ

DRAINAGE DESIGN PLANS

Drainage Design Plans
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ttOTEt
TIC ZEROS .. PAROneSIS co. 0.0 • 0.00) IN
TIC ICADtIIC til SCM: til TIC COLUIIIS ARE TIC
RECOWEtlDED PRECIS. til TIC YAL~ TO BE
EttTER£D ... TIC COL....

MOTEl
FOR 'lIE CULVERT PLACEMENT
SEE STAlGAAD DRAIING C-I3."

ttOTEt
PIPE OPTIOIIS SELECTED ARE THOSE
REQUIRED TO "ET Y1.....
SERVICE LIFE.
SHADED PIPE OPT. FELDS
ARE NOT ALLOtA8LE AI.TEAttATES.

tsP • CORRUGATED STEEL PIPE
CAP - CORRUGATED AL........ PIPE
RCP - REINFORCED COtCAETE 'IPE
tftCP • 1IOIt·R£IttF'ORCED COtaETE PPI:
.,PCP - 1IOIt·R£....ORCED CAST·.....PuCE COtICRETE PIPE
oc)p£pp - CORAUCATEO HIGM DENSTI' POLYETHYLENE PLASTIC PIPE

END TREATMENT
C.tCh b4Ja1n.~

HNcIw•• Junction Struet.....

REMARKS

__ OF_·_.',

1781 266

IESllI RSR -i/O! ARIZ~=I:I=:TION PRELIMINARY

P-Si==1g'''t:==~:~=!t---2R~O~A~DW~A~Y~D~B8~IO~N~8B~Il~V~ICB8~~S~~G~v .
~ :.:::. 11I fEW PIPE SlMWIY SHEET NOT FOR
..,~:-- , CONSTRUCT ION
~"'-~L:l!'PII!I!~--"""-----"""';'----";"---1 OR·REC~DING'

DIG NO. G-L35 .,.

202L .... St. 1291130 92' Rt to ~Ol 3 24 292 24 C-IB.IO 9.1 1~9.~4 365 59 .aMOI to tMM02

202L .... St. DOI+)) 92' At

202L .... St. DOlt)) 92' It to ~O2 30 300 24 C-IB.IO 8.6 1~1.88 411 14 UlM02 to UlM03

202L .... SttlJMt)) 92' Ht

t! 202L .... St.IJMIJ) 92' Rt to ~O3 30 305 24 C·IB.l0 8.5 1535.77 4~ 75 UtM03 to UH4~
I

202L .... St. 1»1134.45 !IS' Rt

Ii 202L .... St. 1»1.34.45 !IS' Ht 2~ C-18.10 1533.00 MH4~. Detail 013
I

202L .... St. 1141100 92' Lt 24 C-I8.10 1574.15 "'~os. Detail DI3

202L .... St. 1150+3l 92' Lt 2~ C-IB.I0 1575.17 MtM06. Detan 013

202L .... St. 1152150 92' Lt 24 C-IB.IO 1575.71 UlM07. Detail 013

202L .... St. 1152.50 34SJr Lt 24 C-IB.IO 1573.12 MlM08. Detail 013



• • •

Cc9tch bc9stn. Mc9nhole,
Headwall & Junction Structure

END TREATMENT

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGA TED ALUMINUM PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTlY POLYETHYLENE PLASTIC PIPE

NOTE:
PIPE OPTIONS SELECTED ARE THOSE
REOUIRED TO MEET MINIMUM
SERVICE LIFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE AL TERNATES.

NOTEr
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.15

NOTE:
THE ZEROS IN PARENTHESIS CO. 0.0 3. 0.00) IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

§;:
'Io,tI

REMARKSe.,

UcD Rd Sta 1+40.0114.01' Rt

to Ucf} Rd Sta 8+49.69 13.52' Rt

I
UcD Rd Sta 13+3511.82' Rt 702 24 140 30 C-18.10 10.6 1602.84 105 28 MH102 to Jct702

l!l
to Ucf} Rd Sta 13+28J1156.1r Rt

II

! Ucf} Rd Sta 10+26 45.59' Rt 703 18 34 C-15.20 4.4 11.5 1599.26 22 23 CB703 to Jct703

i to Ucf} Rd Sta 10+26.19 15.0S' Rt

UcD Rd Stll 9+64.03 45.58' Rt 704 18 35 C-15.20 4.4 1599.12 10 28 C8104 to MH714

to UcD Rd Sta 9+64.03 14.53' Rt

UcD Rd Sta 9+11 45.59' Rt 70S 18 35 C-15.20 4.4 7.5 1599.20 18 29 C8705 to Jct105

to Ucf} Rd Sta 9+17.02 14.12' Rt

UcD Hd Sta 1+40 45.59' Ht 706 18 36 C-15.20 4.4 19.5 1601.02 30 42 CB706 to MH701

to UcD Rd Sta 1+4o.0114.0r Ht

UcD Rd Std 13+45 50.58' Rt 707 24 13 C-15.20 5.8 11.5 1602.29 22 21 C8707 to Jct107

to UcD Rd Sta 13+35 54.08' Rt

YeO Rd Sta 13+35 50.58' It 708 24 72 C-15.20 5.1 H.5 1602.18 22 100 20 CB708 to MH102

to UcD Rd Sta 13+35 11.82' Rt

~
OW UcD Rd Sta 9+64.03 45.58' Lt 709 24 64 C-15.20 5.0 1599.12 to 62 18 C8109 to MH714
ol!l
OB to UcD Rd Sta 9+64.03 1453' RtN.

I ~
Lnl!l
0_
..!..~ Sheet Totc9l
0

W
t- II51CN« WIN0

RANGE NO. O£CKED

-> FilL ~ zmLtlt~IIoad.WI.1JO

NEW PIPE SUMMARY SHEET NOT FORLLI "---__!lM5lIO

a:: StanleyConsultantsoe CONSTRUCT ION
ROUTE LOCATIOIl OR RECORD ING

202l RED MTN FWY. POWER ROAD - UNIVERSITY DRIVE DWG NO. G-6.IOI

TRACS NO. H 5782 01C 202-8(007)8 _OF_
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REMARKS

END TREATMENT

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMINUM PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NOH-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE

NOTEI
PIPE OPTIONS SELECTED ARE THOSE
REOUIRED TO MEET MINIMUM
SERVICE LIFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES.

NOTEI
FOR PIPE CULVERT PLACEMENT
SEE STAHDARD DRAWING C-13.15

NOTEI
THE ZEROS IN PARENTHESIS (0. 0.0 & 0.00> IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

WeD Rd Sta 8+49.69! 68.89'! It 711 24 83 4.3 1599.40 75 24 Jet711 to MH715

fo UcD Rd Sfd 8+49.69 13.52' Rt

ueo Rd Sta 10+15.5 45.58' l t 712 24 65 C-15.20 5.1 11.5 1599.22 22 66 18 CB712 to Jet712

to UcD Rd Std 10+15.6214.99' Rt

ueo Rd Std 18+15 50' Rt 713 24 126 C-15.30 15.3 1604.20 10 171 36 CB713 to Jet713

to UcO Rd 18+15.0 11'r Rt Dtl DIS Oetatl 08

WeD Rd Std 9+64.0314,53' Rt 714 24 371 30 C-18.10 5.6 1600.00 533 105 MH714 to MH702

to UcO Rd Std 13+35 n.B2' Rt

WeD Rd Std 8+49.6913.52' Rt 715 24 115 30 C-18.10 5.6 1600.25 117 33 MH715 to MH714

to UcD Rd Std 9+64.03 14.53' Rt

ueo Rd Std 21+68.53 50' Rt 716 24 102 C-15.30 S 15.7 1598.17 10 180 29 CB716 to CBI09

to "'1089+34104' Rt

ueo Rd Std 21+10.31 50' It 717 24 116 C-15.30 S 4.4 1599.88 10 204 33 CB717 to CB716

to UcO Rd Std 21+68.53 50' Rt

0 UcK Rd Std 33+00 54.04' Rt 750 6 24 139 10.2 11.5 1591.43 22 354 39 CB750 to Jet750
0

to UcK Rd Sta 33+98 158' Rt0 Oetall 08
~
LO

9 Sheet Total 1634 335
0
~
t- IISIGN
~
0 Wilt

O(CI[DRANGE NO. 100% Review:> FILL • zmhft~ ...WleIlO NEW PIPE SUMMARY SHEET NOT FOR
W ........--
a: 5taIhy~:--'" CONSTRuer ION

IlCUTE LClCAflOll OR RECORD ING
202L REO MTN FWY. POWER ROAD - UNIVERSITY DRIVE DWG NO. G-6.102

TRACS NO. H 5782 ole 202-8(007)8 __ OF_
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END TREATMENT

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMINUM PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE

NOTE,
PIPE OPTIONS SELECTED ARE THOSE
REoUIRED TO MEET MINIMUM
SERViCE LIFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE AL TERNATES.

NOTE,
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.15

NOTE,
THE ZEROS IN PARENTHESIS (0. 0.0 & 0.00) IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

rf;:
'l..
fJ

REMARKSCo)

Ucl Rd Sta 33+00 5O.B5' lt

to UcK Rd Sta 33+00 54.04' Rt

Ucl Rd Sta 31+32.29 46.38' lt 752 24 C-15.20 6.1 7.5 1590.52 18 CB752 to Jct752

to UcK Rd 5ta 31+32.29 56.2r Lt

Ucl Rd 5ta 31+~ 44.28' lt 753 24 94 C-15.20 8.8 1590.45 10 156 27 CB753 to MH778

i to UcK Rd Sta 32+35.69 68.36' It

~ Ucl Rd Sta 31+31 51.13' Rt 754 18 103 C-15.20 8.1 3.5 1590.30 14 133 24 CB754 to CB153
a

to UcK Rd Sta 31+44 44.28' Lt

:; Ucl Rd Sta 31+3114.45' Rt 755 18 21 C-15.80 4.2 1590.20 20 CB755 to C6754

! to UcK Rd Sta 31+31 51.73' Rf

Ucl·Rd Sta 30+19 41.03' Lt 756 18 66 C-15.20 4.5 7.5 1590.51 18 67 15 CB756 to CB753

to UcK Rd Sta 31+44 44.28' It

Ucl Rd 5ta 30+89 50.16' Rf 757 18 49 C-15.20 4.9 19.5 1590.40 30 50 II CB757 to C6754

to UcK Rd Sta 31+3151.13' Rt

16th Sf Sf41I1+80.10 15.58'Lt 758 24 145 C-15.30 9.5 1589.05 13.8 323 41 C8758 to Jct758

to 16th Sf Sta 11+91.86 153.33' Lt C-13.75 Detail 08

5 Ott DIS
i1!

OW 16th St Sfa 11+80.61 15.58' Rt 759 24 34 C-15.20 5.0 1589.05 10 48 CB759 to C6158
O~

01 to 16th Sf Sta 11+80.70 15.58' LfN.
I ~

U'll!l
0_
.!..~ Sheet Tot~1 1009 168
0

L.:.i ARIZONA DEPARTMENT OF TRANSPORTATION PREL 1M INARYt- llESIQI« INTERUODAl TRANSPORTATlON DIVISION
C IlIlAIIt ROADWAY DESIGN SERVICES STAGE V

RANGE NO. O£CIEIl 100% Review

-> FILL ~ m(IIte-IloaI.~"DO
NEW PIPE SUMMARY SHEET NOT FOR

I.LJ

_.IrlzoM___1lH5GO

CONSTRUeT IONa:: StanleyConsultants ....
ROUTE LOCATION OR RECORD INC

202L RED MTN FWY. POWER ROAD - UNIVERSITY DRIVE DWG NO. G-6.I03

TRACS NO. H 5182 Ole 202-6(007)6 _OF_
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END TREATMENT
C~tch b~s'n. Manhole.

Headwall & Junction Structure

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMINU'" PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTlY POLYETHYLENE PLASTIC PIPE

NOTEr
PIPE OPTIONS SELECTED ARE THOSE
REOUIRED TO MEET MINIMUM
SERVICE LIFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES.

NOTE:
FOR PIPE CULVERT PLACE...ENT
SEE STANDARD DRAWING C-13.15

NOTEI
THE ZEROS IN PARENTHESIS (0. 0.0 & 0.00) IN
THE HEADING OF SOME OF THE COLU"'NS ARE THE
RECO......ENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

§.;:.
v..,f1

REMARKSe.,

16th St Stall+54.IO 15.58' lt

to 16th St Sta 11+80.61 15.58' lt

16th St Stall+54.IO 15.58' Rt 162 18 21 C-15.20 4.4 3.5 1589.14 14 20 CB762 to CB759

to 16th St Sta 11+80.61 15.58'Rt

16th St Stc112+05.94 15.58' Rt 763 18 26 C-15.20 4.4 3.5 1589.17 14 20 CB763 to CB759

to 16th St Sta 11+80.6115.58' Rt

UcIt Rd Sta34+18.69 32.52' Ht 764 24 18 C-15.20 5.1 3.5 1593.95 24 CB764 to Jct764

to Ucl Rd Sta 34+32.13 2T.1f/ Rt Otl DIS Detail 05

UcIt Hd Sta 34+27.86 31.30' lt 765 24 12 C-15.20 5.1 3.5 1593.89 J8 CB765 to Jct765

to Ucl Rd Sta 34+20.22 36.92' Lt OtlD15 Detail 05

Mel Rd Std 36+45 80.14' Ht 766 24 100 C-15.20 7.7 7.5 J597.87 18 271 28 CB766 to Jct166

to Ucl Rd Sta 36+05 113' Rt C-13.75 Detc5i1 08

UcIt Rd Sta 31+10 29.5' Rt 767 24 134 C-15.20 9.6 7.5 1600.34 18 204 38 CB767 to CB766

to IkK Rd Sta 36+45 80.14' Ht

UcIt Rd Std 31+65 29.5'Lt 768 24 68 C-15.20 9.4 7.5 J600.26 18 113 19 CB768 to CB767

to IkK Rd Sta 31+10 29.5' Rt

0 licit Rd Std 36+11 93J3' Lt 769 24 167 C-15.20 6.0 7.5 1597.20 J8 228 48 CB769 to CB76S
0
0 to UcK Rd Sta 31+65 zg.s' l t
N.
Ln

9 Sheef Total
0
Ui

PREL IMINARYI- DESIQf« 1lRA.. STAGE Vc
RANGE NO. omED 100% RevIew;;;

FILL ~ 2lI'I1tIte- .........DI
NEW PIPE SUMMARY SHEET NOT FORUJ

"-10,___

Stanley .... lIIIlIlIH1lIO0: CGnstIIta1tsac. CONSTRUCT ION
IlOUll LOCAllOll OR RECORD ING

202L RED MTN FWY. POWER ROAD - UNIVERSITY DRIVE DWG NO. G-6.10"

TRACS NO.. H 5782 OIC 202-6(007)6 _OF__
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FILL HEIGHT RANGE TABLE (Ft.>
RANGE NO. I I I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I 10 I 11 I 12

FILL I > I I I 3 I 5 I 8 I II I 15 I 20 I 25 I 30 I 40 I ss I 70
HEIGHT (Ft.) I s I 3 1518 I II I 15 I 20 I 2S I 30 I 40 I 55 I 70 I 90

Q SHOUlD FIELD CONDITIONS VARY FROM THE RANGE INDICATED. CONTACT DESIGN
~OR RE-£VAlUATION OF PIPE DESIGN REOUIREUENTS.

BEMARKS

END TREATMENT
Catch basfn. Manhole.

Headwall & Junctfon Structure

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUhAlNUM PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTlY POLYETHYLENE PLASTIC PIPE

30 C-18.10 10.6 1601.20 55 MH771 to CB770

C-15.30 S 9.4 1599.98 10.3 54 CB772 to MH771

C-15.80 4.3 1594.53 217 50 CB773 to CB772

C-15.30 4.0 1595.05 13.5 272 59 CB774 to MH771

Otl 015

C-15.30 0 4.5 1595.21 13.5 27 10 CB775 to CB774

C-15.30 0 4.5 1595.41 13.5 38 14 CB77G to CB774

30 C-IB.IO 10.1 1591.36 25 MH778 to CB751

Otl 010 Scupper 780

876 191

NAj,( ARIZONA DEPARTUENT OF TRANSPORTATION PREL 1M INARY
~SIClf INTERUOOAl TRAHSPOOTATION DIVISION
Will ROADWAY DESIGN SERVICES STAGE V
O(CXE!I 100% Review
~ l!l'IE'lte- ..... WtollO

NEW PIPE SUMMARY SHEET NOT FOR"-U,Arlzono_---Stanley Consultants 00:. CONSTRUCT ION
ROUTE ~OCATION OR RECORD ING

202l RED UTN FWY. POWER ROAD - UNIVERSITY DRIVE owe NO. e-6.105

TRACS NO. H 5782 OIC 202-B(007)B _OF_

NOTE,
PIPE OPTIONS SELECTED ARE THOSE
REOUIRED TO MEET MINIMUM
SERVICE LIFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES.

31

48

66

34

32

177

209

NOTE,
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-t3.t5

IS

18

24

24

24

24

24

178

176

175

NOTE,
THE ZEROS IN PARENTHESIS (0. 0.0 & 0.00> IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

to UcIt Hd Sta 33+00 5O.BS' It

to UcIt Hd Sta 44+34.81 0.0' Ht

to UcIt Hd Sta 44+34.81 0.0' Ht

Mel Hd 5ta 32+35.69 68.36' It

UcK Rd 5ta 44+22J 32.89' Lt

UcK Rd 5ta 44+11.1 46.11' Ht

UcK Rd 5ta 42+25 G' Rt 171

to UcIt Hd 5ta 42+25 as·Lt

UCIt Rd 5ta 42+30 as' Ht 172

to UcIt Hd Sta 42+25 G' Rt

I!! UcIt Rd 5ta 43+61141.95' Ht 773
i!

to UcIt Hd Sta 42+30 as' Rt

UcK Rd Sta 44+34.81 G' Rt 174

to UcIt Hd Sta 42+25 G' Ht



• • •

REMARKS

END TREATMENT
Catch bastn. Uanhole,

Headwall & JunctIon Structure

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMINUM PIPE
Rep - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGHDENSTlY POLYETHYLENE PLASTIC PIPE

o

~m NM~

THE ZEROS IN PARENTHESIS <0, 0.0 8& 0.00> IN NOTE. PIPE OPTIONS SELECTED ARE THOSE

THE HEADING OF SOME OF THE COLUMNS ARE THE FSOER
E

PSITPAENDCAURLDVEDRRTAWP,LNAGCEC~EI3N.TIS ~~~~:~~DL~~.MEET MINIMUM N
RECOMMENDED PRECISION OF THE VALUE TO BE SHADED PIPE OPTION FIELDS R
ENTERED IN THE COLUMN. ARE NOT ALLOWABLE ALTERNATES.

r-------------------------I---------r-------r------f C

Mel Rd Std 43+34.54 1158' It 782 Otl010 Scupper 782

Mel Rd Std 43+25.02 81.06' Lt 783 Otl 010 Scupper 783

l!! UcD Rd Std 22+41.65 48.53' Ht 784 Otl 010 Scupper 784
:l

Mel Rd Sta 35+64.6216.52' Ht 797 24 42 C-15.30 4.5 1596.52 13.5 34 11 CB797 to CB798

Mel Rd Std 35+64.62 24.52' Lt Otl015

Mel Rd Sta 35+64.62 24.52' Lt 798 24 87 C-15.30 4.5 1596.44 13.5 128 38 CB798 to CB769

to UcK Rd Sta 36+119113' It Otl 015

Mel Rd Std 36+14.0 115.50' It 799 24 78 C-15.80 4.7 1597.50 96 28 CB799 to CB769

to Mel Rd Sta 36+11.0 9113' It

Brn Rd Sta 13+69 45.58' Ht 850 18 14 C-lS.20 5.1 11.5 1599.81 22 11 CB8S0 to Jct850

to 8m Rd Sta U+83! 49'! Rt Otl 023

~

0; Brn Rd Sta 13+89 45.58' lt 851 18 47 4.5 U.S 1599.71 22 33 11 CB851 to Jct851
ol!;
o~ to Drn Rd Sta 14+36.lt 41.5't Lt
Ne;
I 5

~~
300 91.,!-i Sheet Total

0

W IW( DATE ARIZONA DEPARTMENT OF TRANSPORTATION PREL IUINARYI- IISICiII OJO 11 UITERUOOAl TRANSPOOTATION DMSIUf« lIlA.. WJP 11 STAGE V0 ot:am CAD 7/0
R.OADWAY DESIGN SERVICES

RANGE NO. 100% Review

-> FILL • IIIthltc...... ...... ""'DIl NEW PIPE SUMMARY SHEET NOT FOR
LLJ ='-~
0:: StanleyCcnsultats .. CONSTRUCT ION

1lIlU'It LOCATIOII OR RECORD 'NG
202L RED MTN FWY. POWER ROAD .. UNIVERSITY DRIVE DWG. NO. G-6.106

TRACS NO. H 5182 OIC 202-8(007)8 _OF_
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FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. I I I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I 10 I 11 I 12

FILL I > I I I 3 I 5 I 8 I 11 I 15 I 20 I 25 I 30 I 40 I 55 I 70
HEIGHT (Ft.) I 'S I 3 I 5 I 8 I 11 I 15 I 20 I 25 I 30 I 40 I 55 I 70 I 90

Q SHOULD FIELD CONDITIONS VARY FROI,I THE RANGE INDICATED. CONTACT DESIGN
FOR RE-EVALUATION OF PIPE DESICN REOUIREI,IENTS.

REMARKS

C~tch basIn, M~nhole,

Headwall & JunctIon Structure

END TREATMENT

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMINUM PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH OENSTlY POLYETHYLENE PLASTIC PIPE

C-15.20 5.1 11.5 1596.96 22 93 2B CBB53 to CBB52

C-15.20 4.8 3.5 1593.86 14 14 CB854 to Jct854

Otl05

C-15.20 5.2 3.5 1594.27 14 19 CBB55 to CB854

Otl 015

C-15.20 8.0 3.5 1594.23 14 35 CB856 to Jct856

Otl 015 Detail 05

C-15.20 5.1 1593.72 10 26 CBB57 to CB856

C-15.20 6.8 7.5 1595.57 IB 229 41 CB85B to Jct858

C-13.75 Detail 08

C-15.20 5.0 7.5 1594.91 18 48 15 CB859 to CBB85

C-15.BO 3.4 1594.00 44 17 CBB60 to CB859

162

ARIZONA DEPARTUENT OF TRANSPORTATION PRELIMINARY
INTERUODAl TRANSPORTATION DIVISION

STAGE VROADWAY DESIGN SERVICES
tOO% Review

~. rmhlte-_~.. 13O
NEW PIPE SUMMARY SHEET NOT FOR"-P,1Nono___IHo500

CONSTRUCT IONStanJeyConsultants ....
ROUTE OR RECORD INC

202L RED MTN FWY, POWER ROAD - UNIVERSITY DRIVE DWG NO. G-G.IOT

TRACS NO. H 5782 ole 202-8(007)8 _OF_

NOTE.
PIPE OPTIONS SELECTED ARE THOSE
REOUIRED TO MEET MINIMUM
SERVICE LIFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES.

NOTE.
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.15

NOTE.
THE" ZEROS IN PARENTHESIS CO. 0.0 & 0.00) IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

..:i....
<t
o

>-
LaJ
c::

o II~~~~~~~~~~~~~~~
g :I~~~~~~~~~$~~~$~~*~~~~$~~~
:h 11~~5E5E5E5E5E5E5E~5E*5ES¥5E5E5E~5E5E~~~5E~5
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END TREATMENT
Catch basIn. Manhole.

Headwall & JunctIon Structure

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUMINUM PIPE
Rep - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE

NOTE.
PIPE OPTIONS SELECTED ARE THOSE
REOUIRED TO· MEET MINIMUM
SERVICE LIFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES.

NOTEs
FOR PIPE CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.15

NOTE.
THE ZEROS IN PARENTHESIS CO. 0.0 8& 0.00) IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN_

§'
~

1<,,"
REMARKS

,.,
Brn Rd Sfa 25+60 29S Hf

fo Brn Rd Sfa 24+38.13 802 Rt

!
8m Rd Sta 25+55 29.5' Lt 862 24 69 5.0 11.5 1598.01 22 63 20 CB862 to CB861

1!I
fo Brn Hd Sfa 25+60 29.5' Rt

~

! Brn Rd Sfa 35+00 14B'Rf 863 24 54 3.2 1597.00 41 15 CB863 to CBB64
~ fo Brn Rd Sta 35+12 9UB' Rt

l!! Brn ReI Sfa 35+12 9L1B' Hf 864 24 190 C-15.20 5.5 7.5 159B.55 18 180 54 CBB64 to CB867<!l
to 8m Rd Sta 36+98 54.54' Rt

8m Hd Sfa 33+44 29.5' Rf 865 24 179 C-15.20 5.4 7.5 1601.18 18 170 51 CB865 to CB864
fo Brn Rd Sfa 35+12 9L1B' Rt

Brn Rd Sfa 33+38 29.5' It 866 24 69 C-15.20 5.0 7.5 1601.20 18 63 20 CB866 to CB865
fo 8m Rd Sfa 33+44 29.5' Rt

Brn Rd Sfa 36+98 54.54' Rf 867 24 85 C-15.20 5.3 3.5 1595.17 14 69 24 CB867 to Jct867
fo Drn Rd Sfa 31+13.49 142.88' Rf Otl08

Brn Rd Sfd 36+98 31.11' Ht 868 24 26 C-15.20 5.6 1.5 1595.51 IB 25 CB868 to CB867
fo Drn Rd Std 36+98 54.S4' Rf

Ott 015

0 8m Hd Sfa 36+98 3OJ5' Lt 869 24 68 5.4 lI.5 1595.54 22 65 19 CB869 to CB86B0
to 8m Rd Sfa 36+98 31.11' Rt0

N
I

Ln
0
I Sheet Total

248(5

W
DATE ARIZONA DEPARTMENT OF TRANSPORTATION PREL IUINARY

t-
0710<t

INTERUODAl TRANSPORTATION DIVISIOf0
710 ROADWAY DESIGN SBRVlCES STAGE VRANGE NO. DUIED CAD 710 100% ReYI.w>- FILL • _lMre-..Wtetll

NEW PIPE SUMMARY SHEET tiQT FOR
UJ ........-.."---a:

StanleyCclnsubt1J. CONSTRUCT ION
IOUTE ~0C4'lClIt OR RECORD ING

202l RED UTN FWY. POWER ROAD - UNIVERSITY DRIVE DWG NO. G-6J08

TRACS NO. H 5782 OIC 202-8(001)8 _OF_
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END TREATMENT

CSP - CORRUGATED STEEL PIPE
CAP • CORRUGATED ALUMINU'" PIPE
RCP - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP • NON-REINFORCED CAST-iN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE

NOTE.
PIPE OPTIONS SELECTED ARE THOSE
REOUIRED TO "'EET ...INIMU...
SERVICE LIFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES.

NOTE.
FOR PIPE CULVERT PLACE...ENT
SEE STANDARD DRAWING C-13.15

NOTE.
THE ZEROS IN PARENTHESIS (0. 0.0 • o.om IN
THE HEADING OF SO"'E OF THE COLU"'NS ARE THE
RECO......ENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLU"'N.

§;::
'l.,fJ REMARKSe.,

Brn Rd 5fa 36+10 5U' Lt

fo 8m Rd Sfa 36+98 3OJ5' It

8m Rd 5fa 34.60 19.85' Lt 871 24 212 C-15.20 5.1 7.5 1599.35 IB 19B 60 CBB71 to CBB70

fo Brn Rd 5fa 36+10 51.1' It

8m ReI Sfa 49.50 45.58' Lt 876 15 31 C-15.20 2.9 11.5 155B.70 22 15 CBB76 to MHB83

fo 8m Rd 5fa 49.50 19' It

1m Rd Sfa 49.50 45.58' Rf 811 15 69 C-lS.20 4.0 11.5 1558.70 22 43 14 CB811 to MH883

to Brn Rd 5fa 49.50 19' It

Brn ReI 5ta 53+15 45.58' Lt 878 15 33 C-15.20 3.4 1555.25 10 11 CBB78 to Jct878

to 8m Rd 5fa 53.29.84 19.55' Lt

8m Rd 5fa 21+31 41.82' Rf 879 24 13 C-15.20 1.0 7.5 1594.19 18 17 CB879 to Jct879

to 8m Rd 5fa 21+4126 52.76' Rt Otl05

Brn ReI 5ta 21+41 51.93' Lt 880 24 13 C-15.20 5.0 7.5 1594.05 18 18 CBB80 to Jct880

fo 8m Rd 5fa 21+48Jl 51.09' Lt Otl05

Brn Rd Sfa 35+34 30.63' Lt 881 24 47 C-15.30 4.2 1598.35 13.5 41 13 CBBBI to Jct881

to 8m Rd 5fa 35+31J5 14.09' l t Otl015

I
oi 8m Rd Sfa 35+34 38.63' Rf 882 24 56 C-15.30 4.2 1598.26 13.5 49 16 CBB82 to Jct882
o~

OB to Drn Rd Sfa 35+41.23 90.22' Rf Otl DIS
~B
Ill:!:
0_
,!..5! Sheet Tot~1 433 136
0

~ ARIZONA DEPARTUENT OF TRANSPORTATlON PREL 1M INARYf- DESIQf<t INTERUODAl TRANSPORTATION DIVISION
0 IJtlIll ROADWAY DESIGN SERVICES STAGE V

RANGE NO. Cl£CIED 100% Review

>- FILL ~ 2!l'Italte-IIoOll,WtoDO
NEW PIPE SUMMARY SHEET NOT FOR1JJ ...---

0:
......_-

CONSTRUCT IONStanley Consultants ....
ROUTE LOCATION OR RECORD ING
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END TREATMENT

CSP - CORRUGATED STEEL PIPE
CAP - CORRUGATED ALUt,tINUM PIPE
Rep - REINFORCED CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRUGATED HIGH DENSTlY POLYETHYLENE PLASTIC PIPE

NOTE.
PIPE OPTIONS SELECTED ARE THOSE
REOUIRED TO MEET MINIMUM
SERVICE LIFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES.

NOTE.
FOR PIPE· CULVERT PLACEMENT
SEE STANDARD DRAWING C-13.IS

DESCRIPTION

NOTE.
THE ZEROS IN PARENTHESIS <0, 0.0 & 0.00> IN
THE HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

§
~

--..,fI REMARKS"
to Brn Rd Sta 52+30.11 19' LU

Brn Rd Sta 23+715 39.29' Rt 884 24 80 C-15.30 5.1 1594.78 13.5 75 23 CB884 to CB8S8

to Brn Rd Sta 24+38.73 80.2' Rt Dtl DIS

Brn Rd Std 23+75.66 49.36' Lt 885 24 83 C-15.30 4.6 1594.69 13.5 71 24 CB885 to CB884

to Brn Rd Sta 23+73.5 39.29' Rt otl 015

lO2l Ued Sta 1073+90.0 146.72' Rt 890 18 55 CAP Maintenance Rd

to 202l Ued Std 1074+12.0 96.2' Rt See oWG NO 0-1.3 for' Inv Elev's.

lO2l Ued Sta 1076+27.7 152.5' Rt 891 18 19 CAP Maintenance Rd

to 202l Ued Std 1076+318 158.8' Rt See oWG NO 0-1.3 for' Inv E1ev's.

UcD Rd RaJ¥> 0 Std 3+69.9 16L2' Rt 892 18 30 CAP Maintenance Rd

to UcO Rd RcJq) DStd 3+98.9 160.1' Rt See oWG NO 0-1.5 for Inv E1ev's.

UcK Rd RcJIIP BSta 9+69.6 319.1' Rt 893 18 73 CAP Maintenance Rd

to UcK Rd RcJIIP BSta 10+311 305.0' Rt See DWG NO 0-1.8. for Inv Elev's.

UcK Rd RcJIIP 0 Std 1+95.2 202.4' Rt 894 18 73 CAP Maintenance Rd

to UcK Rd RiJIl) DStd 2+12.2 154.5' Rt See oWG NO 0-1.9 for' Inv Elev's.

0 8m Rd _ 0 Std 1+513 65.4' Rt 895 18 81 CAP Maintenance Rd
0

to Brn Rd RcJIIP DStd 2+21.6 96.1' Rt See oWG NO 0-1.27 for' Inv Elev's.0
~
ltl

9 Sheet Total 318 112
0
t.:j DATE ARIZONA DEPARTMENT OF TRANSPORTATION PREL I" INARYt- IlSIQt DJO 07/05<t INTERUOOAl TRANSPORTATION DIVIS~ STAGEc IIllW WJP 7/0 ROADWAY DESIGN SERVICES V

O£CIED CAD 11RANGE NO. 100% RwIew

>- FILL e mr.te-...........
NEW PIPE SUUUARY SHEET NOT FOR

L&J -----.........
CONSTRUCT IONa: Stanley ConsWtns..

RQlTE LcaJ10N OR RECORD ING
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~~~ISTATEI PROJECT 110. I~TI~~I

9 IARIZ. I 202-8(007)8 I I I
AS BUILT I

I
I 202 MA 023 I

I
/

NOTE.
TI£ ZEROS IN PARENTHESIS CO. 0.0 , 0.00) IN
TI£ HEADING OF SOME OF THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUMN.

A Construction t LooklnQ AheM

13 STRUCTURES SECTION STANDARD DRAWINGS
JUNE. 1992 (PUBLICATION NO. 31-002)
(ENGLISH EDITION)

() TOTALS SHOWN FOR THE BOX CULVERT INCLUDE THE
OUANTITIES FOR HEADWALLS. WINGS. APRONS. CURBS.
CUT-OFF WALLS AND LAPS AT CONSTRUCTION JOINTS.

Type II Headwall. Detail 024

Type II Headwalr;oetall 022

Summary Sheet,\Otys for"' Standard
Culver"'t Sectlon,Only. For Details
See owe No. FI.F thru F-I.9

84
94

178 1980 1506

601
644

1245 3919 5980

541
615

1156 3272 5590

447
405
852 3339 4758

350
445
795 2756 4668

438
353
791 3020 4304

357
305
662 2307 3766

169
77

246 1043 1180

2748 17431 14518

2748 17431 14518

t=~_-t-:-_~IlAII:;;:;;::""'--r-:-="DA~TE ARIZONA DEPARTMENT OF TRANSPORTATION PREL 1M INARY

f,;~~~:!L==l£ll~J~JP~=::J~~~:2!~~~~ "'iXi~R~J~~E~:W~~~~~Ti~~ES~I~GT~~T-;I~~E~D~;i-~~~~~ES~-1 STAGE V
1-00lXED CAD 07/05 100% Review

~ ~~-.w..~ Ri~~~~~E~JLOV~~f~~TCE~~~~~T NOT FOR
StanleyConsultwrts.... SUMMARY SHEET CONSTRUCT ION
ROUTt I~OCATI~ OR RECORD ING

202l RED MTN FWY. POWER ROAD - UNIVERSITY DRIVE DWG NO. G-8.1

I I I I

I Sheet Total I

I I I I

Box Culvert Total I

Box Culvert Total I

I I I 39.8 19.9 1123.4 I
I I 15

I I I 11208.3 38.5 110.6 195.0
I I

1 I I I I I I
I I

I I I I 1 I I
I I

I I 1 151 331 141 921
I I

I I 1 311 lSI 151 79.21
I I

I I 1 151117.8 I I I
I I

I I 1113.61 I I 1
I I

I I
I 1

I I
I 1

1 I
I I

I 1
I I

I I
I I

I I
I I

I 1
I x I

I I
I I

1 I
I I

I I
I I

1 020 1 I
I 022 I I

1 020 I I
I 022 I I

I 020 I I
1 022 I I

I 020 I I
1 022 I I

18-08.201 1
I 022 I I

1 Inlet I I I I I
10utieti I I I 1

1Left 1 I I I I
IRloht I I I I I.

1Left I I I I I
1R10ht I I I I I

I I I

I I II I I 1 I I I I
0 Statlom
0 I Exlstlno:0 i
~ ~ I I I I I I I ILn I Station:"0 iI

EXlstlno:0 ~

~ i
t-
«
0

->
LLJ NOTE.a: FOR STRUCT~AL EXCAVATION. STRUCTURE

BACKFILL PLACEMENT AN> MEASUREMENT.
SEE STANDARD DRAWING a-19.50
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I-O£CXED c LL 0 100% Review

STORM DRAIN PLAN NOT FOR
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STORM DRAIN PLAN
Sta 6+00 to Stc!l 20+00

202L RED MTN FWY, POWER ROAD - UNIVERSITY DRIVE
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IISIQ1 PREL 1M INARY::0 STAGE V
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I-CJ(CXED 100% Review

STORM DRAIN PLAN NOT FOR
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OR RECORD ING
202l RED MTN FWY. POWER ROAD - UNIVERSITY DRIVE owe NO. 0-1.28
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STORM DRAIN PLAN
Stcs 418+00 to Stcs 58+00

202L RED MTN FWY, POWER ROAD - UNIVERSITY DRIVE
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6- x 6" Fillet
(TypJ

202l RED MTN FWY. POWER ROAD - UNIVERSITY DRIVE

CHANNEL ACCESS ~M~TAIL D1

., lmEMte-lIood.Wt.DO
_lrlzanollOK---Stanley Consultants ioo

I(S)QI IW( ARIZONA DEPARTMENT OF TRANSPORTATION PREL IMINARY

r.DU~IN!!L=:tE~==~@-_~R~J~~T~~~~~~~_TRAHSPOR~DES~IG~~~TION~SE~O:~~~~~~ES~--i STAGE V
J-O(CI[I) 100% Review

TYPICAL NORTH EAST NOT FOR
CHANNEL SECTION CONSTRUCT ION

OR RECORD INC
OWG NO. 0-4.5

~I.: 12"

~ ~l(TypJ

SECTION

Varies

Optronal
Cst JoInt

#4 tI 13- (TypJ

2'-0

#4 tI 11- (TypJ

-4 fI 13- (TypJ

VarIes
6.0' to

16.2'

6'

4- et> Weepholes
at Cst Jolnts

TYPICAL NORTH EAST CHANNEL

5=5ee Note 2

Top of Concrete
Channel Rt

5. All reInforced steel shall conform to A5TM A615/A615M-96iJ. Grade
60.

6. All relnforcfng steel shall have a mlnlmum 2- clear cover to
grade and 2- fo exposed surfaces unless ofherwlse noted.

7. Channel/lnlng shall be contInuously refnforced wIthout
expansIon or tooled jolnts except as follows: Constructfon
JoInts shall be located at the end of a day's pour or when
concrete placement stops for more than forty-flve (45J mlnutes
and between longItudInal pavIng strIps. LongitudInal
constructfon JoInts shall be located one foot up each slde
slope. ReInforcIng steel shall be continuous through Ilnlng
constructfon jornts and through lornts wIth box culverts and
other hydraullc structures unless noted otherwIse.

Notes,

I. Top of channel Ilnfng Lt Is to be " mlnlrrvm of 6- bel(1N
exIsting ground. at R/W lIne.

2. Drop In elevatIon across the channel bottom shall be 2X.

3. Top 2 ft of earth under the maIntenance road shall be material
compiJcted 95X of maxImum dry densIty.

4. All concrete shall be Class 5 (fc=3000 pslJ.

VarIes
5.76' to

15.96'

12'-0
Access Road

V"rles

Top of Concrete
Channel Lt

6- Concrete Channel
LInIng lTypJ

3' -0 (TypJ

New R/W

Exst Ground

\

ContInuous GeocomPoslte DraIn
Per ADOT 8-19.10
Use 8' for Channel
Sectlons 5' or Deeper
Use 5' When Channel
Is Less Than 5' Deep

TRACS NO. H 5782 OIC 202-8(007)8 _OF_
q:
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C

New l?'x6' RCBC

SECTION
6' x6' RCBC Inlet

Headwall

Elev=1578.20
Headwall

SECTION

,{':

f'1' //!!
: I'"~, // !:
:: ", ;/ :: ~:: '" ,,/:! :r:
II "" ,/! I
: : ", ,/ : :

r---J L-T---------~{---r-----T --<II...~:------------T--: L---1----, r-----------------,------r --------------------, r----
I I I I I II....L 1.. 1.. __ _ .L-'

~. Bltumlnus
Joint Filler

!JJlE.J.
FG=FInIshed Grade at Top
of Concrete Channel LInIng.

North East Channel Cst

New 6'x6' ReBC

FG= 1578.01

Type A. ModifIed HeIght
See Section C (Use Span =10'
for WIng Wails DImensIons)

Construct Inlet WIng Walls
See ADOT Std DtI B-08.20
Hel ht=10'

Drop Inlet
See Detall D2.
Sheet 2 of 2

PLAN-CHANNEL TRANSITION

DETAIL D2
SHEET 1 OF 2

IJESIQI JW( ~~ ARIZO:=:T~T:T'::~~~~TION PREL 1M INARY

~:am!!III!I:=:I£~==::I2J~r!!~O~5-~R~O~A~D~W~A!.Y....!D~BS~I~G~N~SER~V~IC:!:BS~__1S~~G~evi!
e £~"""'-1lO CHANNEL TRANSITION NOT FOR

StanleyConsWta1tsoc. CONSTRUCT ION
I-:::::ROU~TE;"..--"I":'~'=OCA~TION:=:--- ........------------1 OR RECORD ING

202L REO UTN FWY. POWER ROAD - UNIVERSITY DRIVE DWG NO. 0-".6

TRACS NO. H 5782 OIC 202-8(007)8 _ OF_
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PIpe Collar
ADOT Sfd DtI C-/3.80

Drop Structure
See ReInforcIng Details ThIs Sheet

6'-0
TransItIon
to S=O.OX

9
t-..J

9 -lo t\i q;":-

Channel Profile
~Grade LIne 9 t\J
~II f Channel --

lo V)

8- (TypJ

5 @ /2 (Typ) 4'L
(Centered In WallJ 4'

6/-0

(#5 " 12" tTyp) rCentered In Wall

-<. ~· ".) . . . . ·I--

· -, -
- -

· ·
Il· f Channel-·-·-·_·_·_·_·_·~.~ ------ --.--

· · 9
- f-- ~

· -. f--

I--- · . . . . . ·----J \

~#

(Typ)

6' x 6' RCBC per
ADOT Standards#5 x 7'-0

(£ach Face)
(Typ)

IlESICM O~~~5 AR'ZO~~~~:T~~TIT~~N~rv~~J: lION PREL IUINARY

~:!£:O!!L=~L==1~~~~~~~~.....;R~O'!!.A~D~W~A~Y~D~ES~I~G~N~SE~R~V~IC~ES~-t S~~~~Yie~
E!!P ~~-'~tolJO DROP STRUCTURE NOT FOR

Stanley Consultalts.... REINFORCING DETAILS CONSTRUCT ION
~ROU~T£:"";';""----~LOC=A=TION~--....L-------------l OR RECORD ING

hh Bars as
per Std dwg.

ELEV: SUPPLEMENTAL REINFORCING @ 42" RCP OPENING

tTyplcal RCBC Re1nforc1ng not Shr1Nn fO~~~AIL D2
SHEET 2 OF 2

#6 hh Bars (lOuts/de Face
#6 aa Bars @ InsIde Face

4-#5 @ 12-
(Trim as 4'LNeededJ

4'

}6-#5" Eq Spil

3 as Shown
Each SIde of PIpe

#5 @ 12-
(Trim as Needed over PIpe)

4-#5 Around PIpe

BACK WALL (@ PIPE PENETRATION)

L4- (TypJ

#5 @ /2- Each Way

PLAN

1£=1578.25

rI
9
~

/£=/575.25
9
~

9 ~
~

9 ~ 1£=157/.75
lo 1£=157/.25

202L RED MTN FWY. POWER ROAD - UNIVERSITY DRIVE owe NO. 0-4.6"

TRACS NO. H 5782 OIC 202-8(007)8 _ OF_
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Adjacent Structure

£
Post

Projected End

£
Post

£
Post

Flush End
Handrall Post

2- Min

},-6
Max

8' -0 Max (TypJ
Posts ShC111 Be Equally SPClced

2-fb Steel PIpe (TypJ

Grind
Smooth
(TypJ

I!I
I!I
III

"'=1=
6- MIn!

2- Standard Steel PIpe
(2~· 00 PIpe PostsJ
2~ - Standard Steel PIpe
(2 ¥S - 00 PIpe SleevesJ

PIpe to Extend ~­

Above Top of concret8]

~

If ~- x 5-x 0'-5

DETAIL
N.T.S.

Top of Concrete

ED

Both Ends
Of Sleeve

DETAIL D3
METAL HANDRAIL DETAIL

RAIL SPLICE
N.T.S.

202L RED MTN FWY, POWER ROAD· - UNIVERSITY DRIVE DWG NO. 0-4.1

TRACS NO. H5782 OIC 202-8(007)8 _._ OF__

2- Standard Steel
PIpe (2-'H, - O.D.J

2~- Standard Steel
Pipe (2¥S· D.O.)

RAIL DETAIL

EXPANSION SLEEVE
N.T.S.

2- Standard Steel
PIpe (218 - D.O.)

2~- Standard Steel
PIpe (2~ - O.D.J

1. All Posts Shall Be Vert/cal & Ralls Shall Be Parllel To Top of Concrete.

2. HandRail Shall Be Contlnous At ConstructIon JoInts & EXPCInslon Sleeves
Shall Be Used At £xPCInslon JoInts.

3. All Structural Steel Shall Be ASTM A36 Or ASTM A572. All PIpe Shall Be ASTM A53
Grade B, Standard WeIght.

4. All Handrail Shall Be GalVanized In Accordance With ASTM A/53.

5. FIeld Welds Shall Be Treated With A ZInc RIch Compound After WeldIng
In Accordance WIth The Manufacturer's Instructlons.

6. All Portions Of The Handrail And Connections Shall Be Painted In
Accordance With· The SpecIal ProvIsIons.

7. Any PaInt That Has Been Damaged Due To Handling, Transportlng Or
Welding Shall Be RePCIlred By The Contractor At No Cost To The State.

ELEVATION
42- METAL HANDRAIL

N.T.S.
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30"

C-15.80 Wall

Connectors per
Std Det C-13.75

~ - Steel Plate ---------------------,

CATCH BASIN ID'S
CB 353
CB 355

Note:
ThIs detail shall be considered
Incidental to the cost of
catch basins 353 and 355.

DETAIL 04
ORIFICE PLATE

RCBC

_OF_._

100% Review

NOT FOR
CONSTRUCT ION
OR RECORD ING

owe NO. 0-4.B

ARIZONA DEPARTMENT OF TRANSPORTATION
INIERMOOAL TRANSPORTATION DIVISION

ROADWAY DESIGN SERVICES

MISC. DETAILS

DATE
07/05
01105
01105

DETAIL 05
PIPE CONNECTION

ROU;02L L~~I~ MTN FWY. POWER ROAD - UNIVERSITY DRIVE

TRACS NO. H 5782 Ole 202-8(007)8

e. l!nt e:-_~.. IJO

-... -_lSOlIlIl-6500
Stanley Consultants ....

DESIQf
DRAIII
O£CI£D

SECTION CD

• • L..------t--.....

-r._._-~

4 - #5
Hoop Bars

24-0 PIpe

2 - #5
Hoop Bars £F

Pipe 350 (fnv £/ev = /571.00)
Pipe 351 (fnv £/ev = 1570.9/J

1------)"-------1 Pipe 854 (fnv £Iev = /583.16)
Pipe 856 (fnv £/ev = /583.17)
Pipe 879 (fnv £Iev = /586.87)
PIpe 880 (fnv £/ev = /583.18)
Pipe 764 (/nv Elev = /581.401

Notes: Pipe 765 (fnv E/ev = /582.221
1. TypIcal RCBC and Equlptment underpass reInforcIng not shown

for cldrlty, See ADOT Std DtI B-02-/0 for RCBC or 8-03./0 for
Equlptment underpass.

2. Detail shown for RCBC, slmTlar for EquIpment underpass.

3. This detail shall be considered Incldental to the cost of
the reInforced concrete box culvert.

2 lJdd'l hh and lJa
ReInforcIng bars
on each sIde of pIpe
(bundle wIth typ reInforcIng)



• • •

Storm Draln Plpe
Culvert Outlet Locate
at Center of Double
or TrIple Catch Basln

Storm DrCJln PIpe

• VCJrles 2' for C-/5.801
3' for C-/5.9/ and C-/5.92

,(-~--3J:~,: ------------ .. ~a;,!eg: Jf85~::sfai!501°'
Structure Should be 8" ThIck

: • ~ : ]'-2 Typ j with #4 @ 6" O.C. Ea Way,
: ~! ~ /' -2" for C-/5.91 iJnd C-15.92

! f= ------------ ••• VarIes, /' -6 MIn for C-15.801
~-r----- -----n~ 2'-6 MIn for C-15.91 and C-15.92

I I I I Storm DrCJln PIpe

DItch £
I~'· ,
I :
• I

! :
I ,
'll..'
I '· ,

Catch BasIn Apron
See C-15.80

I. Catch b"sln materIals per ADOT Std C-15.80. C-15.91. and C-15.92.
2. DImensIons. reInforcIng. and Items trJt shown per AOOT Std C-/5.80.

C-15.9/. and C-15.92.
3. Use 22· for C-/5.80
4. ThIs detall shall be consIdered Incldent'" to the cost of catch basIns

referenced on thIs sheet.

W5x19
Grate Support
For Double & Triple
C"tch BasIns

DETAIL 06

202l RED MTN FWY. POWER ROAD .- UNIVERSITY DRIVE

IlSIrM ARIZONA DEPARTMENT OF TRANSPORTATION PREL IU INARY
WIN INTERUOOAl TRANSPOOTATION DIVISION STAGE V
~CI(~CX£I)!!!--~:L-_---l!~r--R:-O-A-DW-A-Y-D-BS-IG-N--SE-R.:-V...::..IC-BS..:---1 100". Review

~ ='..=:......~.. 1lO SPECIAL CATCH BASINS NOT FOR

h~iiiiiTitE_Cl:lnsWtris_..,.i'iii:::;r.;T~;;:-IlIlI-~__--t------------1 ~~N~~~~~~:~~
DWG NO. D·...9

PLAN

LocatIon CJs SlKNIn
on Plans

Note,
For Catch BasIn Grates. CJnd Details
Not Shown See Det",1 C-/5.80.

OOUBLE AND TRIPLE
CATCH BASIN INSTALLATIONS

CBI09 CB259
CB142 CB281
CBI55 CB327
CBI61 CB395

g~~~ -.,;SE::;.;C;.;.T...;.,,;;IO;;.;.N=----IED--=-~-I

MODIFIED C-15.80 FOR
DOUBLE AND TRIPLE INSTALLATIONS

~" Stove Bolts 2 Per Frame
Avold Confllct With Grate

W5x19

SECTION

3'-0

10" (See Note 3)

ENLARGED CATCH BASIN 10's
CB209 CB231 CB263
CB210 CB232 CB264
CB211 CB233 CB265
CB212 CB256 CB319
CB213 CB257 CB326
CB214 CB258

-4 Bars. I' -0 C to C
Horz "nd Vert. 1-1/2·
Clear to InsIde of Wall
No Bottom ReInforcIng

AOOT Std C-15.91. C-15.92 or
C-15.80 Catch Basln and Gr"te
Omit Bottom of CCJtch B"sln

10,~JO"
Addlflonal #4 tI 12" D.C. SpiJced
Between TypIcal ReInforcIng

13

Add/florel #4 fI 12· D.C. SpiJced 10'
Between TypIcal ReInforcIng

CD
ENLARGED CAlCH BASIN DElAIL

PLAN

SECTION

•••
~

~
~

lo
~
"-
~

NOTES,

TRACS NO. H 5782 Ole 202-B(007)B _OF_
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100% Review

NOT FOR
CONSTRUCT ION
OR RECORD ING

owe NO. 0-4.10

ARIZONA DEPARTUENT OF TRANSPORTAllON PREL I,.. INARY

RJ~~~~~ T~:~T1O:::~~~ES STAGE V

202L RED MTN FWY. POWER ROAD - UNIVERSITY DRIVE

ED

DETAIL 08
EROSION CONTROL· SHEET I OF 2

~ =~~-'~t.1lO EROSION CONTROL
Stanley Consultants"" & CATCH BASIN CONNECTION

ROUTE

D£SICH
IlIlAIN
O£CXED

L

New ChClln LInk Fence
(Some InstClI/Clt1ons)

SECTION

RIPRAP &
GROUTED RIPRAP APRON

Rock Mulch

GROUTEO RIPRAP APRONS

Outlet 10 L W T 0 50 RlpriJp
(ftJ (ff) (ftJ (In) Diy ley)

Jet 103 10 10 1 6 3
Jet 105 10 10 1 6 3
Jet 106 10 10 J 6 3
Jet 389 10 10 1 6 3
Jet 188 10 10 I 6 3
Jet 2.04 10 10 I 6 3
Jet 293 10 10 1 6 3
Jet 303 10 10 J 6 3
Jet 310 10 10 J h 3
Jet 315 10 10 J 6 3
Jet 335 10 10 1 6 3
Jet 341 10 10 1 6 3
Jet 342. 10 10 1 6 3
Jet 713 10 10 / 6 3
Jet 852 10 10 / 6 3
Jet 193 10 10 / 6 3
Jet 867 /0 10 I 6 3

Catch basIn
C-/5.80. C-/5.91.
C-/5.92. C-/5.20.
& C-/5.30

'2
~-S
~@

......." .-I-----I-~

RIPRAP APRONS

Outlef 10 L W T D50 RlprClP
((f) (ft) (ftJ (In) Oty ley)

Jet 100 10 10 / 6 3
Jet 187 10 10 I 6 3
Jet 200 10 /0 I 6 3
Jet 286 10 10 1 6 3
Jef 291 /0 10 I 6 3

Jef 292. 10 10 I 6 3
Jet 345 10 10 1 6 3
Jet 346 10 10 1 6 3
Jet 348 10 10 I 6 3
Jet 381 10 /0 1 6 3

PLAN VIEW
PIPE TO CATCH BASIN CONNECTION

DETAIL 07
CATCH BASIN CONNECTION

When skew angle (f1Orlz or
vertJ between catch bClsln
wClII ClOO pIpe exceeds 22.5 0

•

or when called out on plClns.
stub out perpendlculClr to
catch bClsln wClII Clnd connect
wIth pIpe collClr per AlXJT
Std C-13.80 ------

NOTES,
ThIs detClll shCJlI be consIdered
IncIdental to the cost of the pIpe.

DesIgn GrCldCltlons for RlprClp CIClssff/cat1ons (DsoJ

GradClflon RlprClP CIClsslf/cat/on lD5IJl

X Passing Size 6- 8 W 12- /8- 24-

/00-90 2.0050 12 16 24 36 48

85-70 1.5050 9 /2. 18 24 36

SO-30 /.0050 6 8 12 /8 24

/5-5 0.67050 4 5 8 /2 12

5-0 0.33050 2 3 4 6 8

TRACS NO. H 5782 OlC 202-8(007)8 __ OF__
octlve - - WQS - r"cun
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4'-0 4'-0 4'-0

Storm DraIn
Outlet

Proposed Grade
(Low Flow Channe/)

Proposed Grade (Typ)

Grouted R/prap 050=6-

Grouted R/prap D5 =6-

ED

/2'-0

SECTION

SECTION

Match Proposed Grade (Typ)

Match Proposed Grade (Typ)

Storm DraIn Pipe

RetainIng Wall

PLAN VIEW

Matched Proposed Grade
(Typ)

GROUTED RIPRAP SPILLWAY

GROUTED R/PRAP· SPILLWAYS

Oullet 10 L Diy

Jet 193 45 20
Jet 750 /75 78
Jet 758 33 15
Jet 766 50 23
Jet 858 40 18

DETAIL D8
EROSION CONTROL SHEET 2 OF 2

ARIZONA DEPARTMENT OF TRANSPORTATION
MSICM INTERUOOAl. TRANSPORTATJON DIVISION
~1N!E"'!I:=::l£!L:==1llil~--!R~O~A.D~W~A.~Y~DES~IG~N~SE~R~V~IC~ES~--l THIS SHEET
I-

DmED
HAS BEEN

~ ="=:'''501'-1» EROSION CONTROL SEALED
stanleyConsultants:- tIOlIlHW

202l RED UTN FWY. POWER ROAD • UNIVERSITY DRIVE owe; tolo. D-4.IOc'

OQ\lve • • vgs • Dan

TRACS NO. H 5782 OIC 202-8(001)8 _ OF_
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Grouted Rlprap Apron

New Roadway Easement

~Aeeess Road~

.~ Low Flow Channel~

Culvert End Section

New ChaIn LInk Fence

Access Road

10- Dla Conc.
Footing

nlzed Steel

TypJ

nclng (TypJ

Grouted Rlprap
L

"..... r-.

XXXY

~x~ X
xX

~ Chilln Link ~>90Y
X)<h Fence &
>0«

~ x0<~ r~
xx

xxxx xxx /xx

~"~,k: tr
I I
I I

ert Eoo Srd/on___ / ~ . ~KK~
~_2

WIre Tle All PIpes to Fe~ DrCl/Mge___ t ~ .... ~k ~
SWlJle / ~ ~Weld 1-1- Standard Galva

mI I~ J1, ~~Plpe to Each VertlCilI

1~ PrO(JOSed GroutKJ 4- PIpes O.C. J 1- Standard Steel PIpe (

Cull'!

SECTION

NOTE,
ThIs detall shall be consIdered IncIdental to the cost of
ChaIn LInk Fence. Type / (72-) Bid /fem #9020004.

PLAN VIEW End SectIon /D's

Jet 103 Jet 293
Jet /05 Jet 303
Jet 106 Jet 310
Jet 389 Jet 315
Jet 188 Jet 335
Jet 204 Jet 34/

Jet 342
Jet 348
Jet 389

DETAIL 09
DATE ARIZONA DEPARTMENT OF TRANSPORTAllON

llESICN 07/05 INTERUODAl TRANSPORTATION DIVISION
r.;DR~AIII~=:mL==:I2°~712§05l-~R~O'!!:.A~D~W~A~Y~D~ES~I~G~N~S~E~R~VI~C~ES~-1 THIS SHEET
J-CI£cxm 07/05 HAS BEEN
~ =ee-SWltllil

PIPE ACCESS BARRIER SEALED
StanleyConsuItants ....

202L REO UTN FWY. POWER ROAD - UNIVERSITY DRIVE OWG NO. 0-01.11

TRACS NO. H 5782 OIC 202-B(007)8 _ OF__
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'-V '-V '-V '-V '-V ...v
'-V '-V '-V '-V '-V '-V

'-V ...v '-V ...v '-V.'

'-V '-V

.. '-V

NOTE:
/. A Center Wall Shall be Installed In

Scuppers WIder than 48-

2. Unless OtherwIse Noted. Gutter WIdth shall be 2-.

3. Edge of SldewCllk. If Present.

DETAIL D10
ARIZONA DEPARTWENT OF TRANSPORTATION

IISKiN INTERUOOAl TRANSPOOTATION DIVISION
1£:am!EIN2:=~L:==m21~~R~o~AD~W~A.~Y~~DES~IG~N~~SE~R~v~IC~ES~-I THIS SHEET

• . =':=:......~.. HAS BEEN
StanIeyConsultns:-lIO/ItlH5CIO CONCRETE SCUPPER DETAilS SEALED

IlCIUTE LQ(;ATION

Match Exst

SCUPPER SUMMARY sc

Ref No. Control PoInt Curb
Elev / L (ftJ SplJ1way L2 (ff)Opening (ff) MaterIal

780 McK 43+75.39 92.97' Rt 4 1596.75 7.2 Rlprap 5.5
781 McK 43+72.43 110.45' Rt 4 1595.25 /3.2 Rlprap /2
782 McK 43+34.54 73.58' Lt 4 1597.75 8.5 Rlprap 5.5
783 McK 43+25.02 87.06' Lt 4 1596.98 164.1 Rlprap 12
784 McK 22+47.65 48.53' Rt 4 1595.52 /17.9 Concrete 5.5

c

VarIable

SECTION

Curb OpenIng

Anchor Bar Welded to Angle

Top of Swlk at
Back Side of Scupper

SECTION
Concrete Splllway

Concrete Sp1lJway

See Note 2
#4 Relnf. Bars (I 6- o.c.

Locatlon ClS slKmn on. plans
V~rl~ble • Curb Opening . '-.I

~IJ
~~

6- Curb FClC8 SECTION E Gradation per DtI DB 1-----+---------+-:~--=--_I__---.f__--____J..-;.;.~~_+--....;~-__1

Rlprap Splllway

1'-9

Class 'B'
Concrete

See Note 1

SECTION

SCUPPER PLAN VIEW

SECTION

6- Curb a fll

. :", . , :'.:~---t-__I-t-......-~

. '.: : ".: :... ,1
• " ' .' 'I+-H-+--+-I-+--+-++-+

: . -: : . .: : . :f-JI~_I__+-+-I-+--f-~

, .... .' ... .' .J+-+-+-+--+-1-+--+-+--+

:;:: ~E[). :1~--f--+-I-+-f.--+-H
'. : : '. '. : '. :~-+--t-H--t-~

. .... ... ,. .'{~ --i-~---'~

#4 Relnf Bars II 6- O.C.

Jt~-;~:;a:,-(£@-- -,-~)-:~:-~7~:· ~--------- ~l
2' l' -9· : ."6-. : .. : :." , '. .....

. ,

DepressIon LIne

Gutter LIne

202l RED MTN FWY. POWER ROAD - UNIVERSITY DRIVE DWG NO. D-04.IZ

TRACS NO. H 5782 OIC 202-8(007)8 _ OF_
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FILLER WALL

I

78" RGRCP~ I

-~

PLAN
10'xl0' RC8C
AOOT STD 8-02.10

3-#5 @ 8 EF (TypJ

2-#5 x ll' -7 EF (TypJ

10'xl0' RC8C
AOOT Sfd 8-02.10

2-#5 x ll' -10 EF (TypJ

6"

(~YPJ2"
(TypJ

RC8C and PIpe f--;
i

Invert Per Plans

FlIIer Wallt-----------,-t-I-l 1'-0

OmIt Heddwall Curb \ 1.....o-__S_fa_nd_a_r_d_A_OO_T_8-:-0_X_C_u_,v_er_f__
r- Std 8-02.10

Table"
78" RGRCP .-;-.-L..---------------i

4-#5

DATE ARIZONA DEPARTMENT OF TRANSPORTATION
DESIGN 01105 INTERUOOAl TRANSPORTATION DIVISION
~1JlA~1II~=~C=::Jl§1°7~/O~5 _~R~OA~D~W~A~Y-=DES=IG~N_S~E~R:..:VI~C~ES~-l THIS SHEETO£. mEate-~~~~5 RCBC HAS BEEN
StanleyConsuItarts~~-= JUNCTION STRUCTURE SEALED

ROUTE LOCATION

SECTION

STANDARD lO·xlO· BOX CULVERT TO 78- RGRCP TRANSITION DETAIL

NOTES:

1. TYPICAL RCBC REINFORCING NOT SHOWN FOR CLARITY
UNLESS NOTED OTHERWISE. SEE ADOT STD B-02.10
FOR ADDITIONAL INFORMATION.

2. FOR PLAN LOCATION AND PROFILE. SEE DWG NO's
D-2.4 AND D-2.12

J. THIS DETAIL SHALL BE CONSIDERED INCIDENTAL TO
THE COST OF RCBC NO.9. PUMP STATION STORAGE
BOX BID ITEM # 99999OJAC.

SECTION DETAIL D11

202L RED UTN ,FWY. POWER ROAD - UNIVERSITY DRIVE owe NO. 0-·4.13

TRACS NO. H 5782 OIC 202-8(007)8 _ OF_



• • •

Add'l 4·-7 x 11'-10 EF (T )

O'xIO' RCBC
(Table 1/)

5'-0 5'-0

Add'l

1f!:J:. ~r;gt ~':InfOrclng
as Shown -----..

RCBC and
PIpe £

I
I
I
I

I
I

T----------------

Add'l 3-#9 x 1/' -10 EF (Typ)

RCBC £
I

i
-r--r-----J i _---.-_.._

I
i
!

9 Add'14-#6

Q ?~ H:t1!JP) L
Floor Slabs

RCBC £ -.-.- .....L----,..o~-

Add'l #6 @ '9 hh BarsL
In Roof and Floor Slabs

Note: 8' -0 ! 8' -0
I. Typical RCBC Reinforcing

~~¥ f~~ 1J~gP'.io
for Addflonal Information.

2. This Detall shall be ConsIdered Incidental
~/Jh1te~OSl9~9'!f6~~C~O.9 Pump Station Storage Box,

Note:
I. Typical ReBC ReInforcIng not

shown for Clarity. Unless Noted OtherwIse.
See AOOT Std 8-02.10
for Addtlonal Information.

2. ThIs DetaIl shall be ConsIdered IncIdental
'3,Jh1te~OSJ9~l!f6~~c~o.9 Pump Stat/on Storage Box,

10' x 10' RCBC
ADOT Sid B-02.10

RCBC and
Pipe £

RCBC and
Pipe £
!

#5 x 11'-7 EF (Typ)

3-#5 @ 8 EF (TypJ

Locatlon No. of AOOT Bar Max MIn
Bars Splayed DesignatIon Spacing SpacIng

Top Slab 23 ee 9- 3-
Top Slab/ Walls 15- hh 13- 5-
Bottom Slab 23 Be 9- 3-

~ LOCfJllons [ 1
(Total Bars = 60) . ..!J

DETAIL 013'
ACCESS OPENING

SECTION

DETAIL 012
JUNCTION STRUCTURE

ARIZONA DEPARTMENT OF TRANSPORTATION
IESK'M INTERUOOAL TRANSf(RUTION DIVISION::0 ROADWAY DESIGN SERVICES

~ =="'''trllO JUNCTIONR~~~UCTUREI
s':'~~Consu~:ATIOIl ACCESS HOl

202L REO MTN FWY. POWER ROAD· UNIVERSITY DRIVE

TRACS NO.· H 5782 OIC 202-8(007)8

THIS SHEET
HAS BEEN

SEALED

OWG NO. 0·".14

_OF_



• • •

Note: ThIs deta" shall be consIdered IncIdental
to the cost of RCBC No.9, Pump Station Storage Box,
BId Item # 9999903AC.

SECTION LOOKING DOWN STREAM
/0' X 10' RCBC Sta 1143+59.27 93.31' Lt
to Sta 1155+28.48 635.79' Lt

Catch Basin 10' s
CB855 CB764
CB856 CB765
CB868
CB869

Note: All Work and MaterIals
Included In Cost of Catch BasIns.

SIngle Curb
C-05.fO

Edge of Pavement

DETAIL D15
MODIFIED CATCH BASINS

PLAN

Storm DraIn PIpe

r..J~ __- ml_,
: :: :::
I 1 I I I II .. .J '-~ I

I I I 1

: : I :
I I L----

I I I

@-
Ai ! ~ ---!-~--
- I 1:§5 I: :..... :

I 1 I
I r II 1 \- _

I t 1: : ---;-
: : ~ :: Storm DraIn PIpe

i----tl~~~ =~fl---j
Storm DraIn PIpe

#4 Bars, /' -0 C to C
Horz and Vert. /-1/2'
Clear to Inside of Wall
No Bottom Refnforcfng

1"-0--------,-----------------------------1:0: :.I I I
I I 1
I I 1
1 I I
I I 1
1 I 1
1 I 1
I 1 1
I 1 1
I 1 I

:: :L. .1_ __ __ _ __ _ _ _ _ _ _ _ _ _ _ I

MODIFIED CATCH BASIN DETAIL C-15.20

AlXJT Std C-/5.30
Catch BasIn and Grate
Omlf Bottom of Catch Basin

10"

IO"~Additional #4 (I 12-
O.C. Spaced Between
TypIcal ReInforcIng 13"

~=~:w~~ 12- 0.CiO"1fOO
TypIcal Reinforcing 3' -0

~:t=====1

EDSECTION

UOOIFIEO CATCH BASIN 10's

CB713 CBB84
CB758 CBBB5
CB760 CBBBI
CB774 CBB82

MODIFIED CATCH BASIN DETAIL - C-15.30 g~~~ CB750

5'-0

RCBc
t
I

15'-0

2X

V ""-

i
i
i
i

2X

I /i 1
Profile Elevation /

i
!

_OF_
owe NO. 0-4.JS

MISC DElAILS

202L RED UlN FWY. POWER ROAD - UNIVERSITY DRIVE

TRACS NO. H 5782 OIC 202-8(007)8

~
lm[Mf~_Soit.1lO_........-__!II2-6500

StanleyConsultlmsIllC.

DATE ARIZONA DEPARTMENT OF TRANSPORTATION
DESIGN 07/05 IHTERUODAl TRANSPORTATION DIVISION

~:~:O~=~L==lQ1~~~~~~~ _~R~OA~D~W~A~Y~DE~S~IG~N_S~E~R~V~IC~ES~__1 THIS SHEET
HAS BEEN

SEALED

NOTES,

1. Catch basIn materIals per AlXJT StdC-/5.30

2. DImensIons. reinforcing, and Items not shown
per AOOT Std C-/5.JO

J. ThIs detail shall be consIdered IncIdental to the
cost of catch basIns referenced on thIs sheet.

DETAILD14
BOX CULVERT CROSS SLOPE
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Wo

-...........,

1_-
Typ Cut
Sect/on

Filler F~brlc

SECTION

Cst Berm Entirely
of Dumped Rlpr~p

-----,'----~.. __ .

Typ Embankment
Section

PLAN VIEW

~
J. AlIgn basin within proposed channel so that the culvert discharges Into

the plunge pool and the downstream edge of the apron Is perpendicular
to the flow line of the proposed channel.

2. Warp basin to conform to proposed contouring. Top of rlprap In floor
of basin should be at the same elevation or lower than proposed channel bottom.

Match Slope of Exst Str8lJmbed
5' Lp

FIlter F~brlc

SECTION

La

..,
_---r--""T'l'Im.i-1--~-----_.

................,

"'~'"
' ........ ,
~/ ............

4&..,. ........

Typ Cut
Sect/on

Filter Fabric
SECTION

DETAIL D16

_OF_
DIG NO. D-''-I6202L RED MTN FWY. POWER ROAD • UNIVERSITY DRIVE

TRACS NO. H 5782 OIC 202-8(007)8

IXSlQI ARlzorTE=T=T1T~~rv~~TION

~:~:O!L=:EL==~~~R~O~A~DW=A~Y~D=ES~IG~N~SB=R~VJ~C::!:ES!--1 THIS SHEET
CULVERT OUTLET HAS BEEN

ENERGY DISSIPATER SEALED

175

Rlprap
Ofy (cy)

R/PRAP BASIN TABLE
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DETAIL D17
SHEET 1 OF 3

ARIZONA DEPARTMENT OF TRANSPORTATION
IISIQ1 INTERUOOAL TRANSPORTATION DIVISION
~:~:nL=lliQ==:j2~~~R:~OA~D~W=A=Y~D~ES::I=GN=S~ER~V~IC~ES~-1 THIS SHEET
~ ~~"""Wtallll 202L MAINLINE, HAS BEEN

StanleyCDnsuItatts:':*1I01llHlCO RETENTION BASIN SEALED
ROUTE

202L RED MTN FWY. POWER ROAD • UNIVERSITY DRIVE Dwe NO. 0·04.17

fRACS NO. H 5782 Ole 202-6(007)8 _ OF_



• • •

CAP C8nal Exst CAP
Overchute

DETAIL D17
SHEET 2 OF 3

_OF_

202L MAINLINE
RETENTION BASIN

202L RED MTN FWY, POWER ROAD - UNIVERSITY DRIVE

TRACS NO. H 5182 OlC 202-8(007)8

1-=~_~~IlAII=-~=,:DATE==t ARIZONA DEPARTUENT ~ TRANSPORTATION
1.:;;1ISIQt~~_-+=CJ:;,.-__~713 INTERUOOAl TRAHSPOOTATKlII OMSKJt
C:~:nL=:If~~AD==::e~~~~~I\~OA.~D~W~A~Y~D~BS~I~GN~S~Bll~VI~CES~---l THIS SHEET
~ HAS BEEN

SEALED



• • •
I ~~O:;lmTEI PRO.£C1NO, I~ll~~! AS BUILT I
I 9 ! ARIZ.! 202-8(007)8 I I I I

I 202 MA 023 I
a

PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV RIPRAP AREAS
30 884211.15 184906.61 1511.0 13 884055.16 185091.43 1513.0 116 883849.1 185381.9 1569.0 PT. NO NORTHING EASTING ELEV

= 31 884322.97 784913.52 1517.2 14 884047.80 785092.95 1516.0 111 883854.9 185382.9 1568.0

~ 32 884393.86 784819.30 1576.6 15 884061.22 785111.45 1570.0 118 883858.6 785385.0 1568.0 130 884391.92 784883.51

33 884387.85 784872.73 1578.0 76 884066.09 785119.15 1570.0 119 883856.5 785388.7 1568.0 131 884389.94 184814.88

34 884381.62 784875.52 1578.0 17 884075.53 185125.85 1570.0 120 883838.0 785387.6 1568.0 132 884382.26 784878.41

35 884375.04 784873.66 1578.0 78 884089.88 785136.02 1570.0 121 883839.6 785393.4 1568.0 133 884313.28 784876.09

36 884382.10 784887.48 1576.4 79 884097.14 785135.77 1510.0 122 883825.0 785385.3 1568.0 134 884352.20 184819.37

37 884292.52 785018.20 1516.7 80 884099.04 785138.10 1511.0 123 883821.4 185390.1 1568.0 135 884353.98 784905.84

38 884369.61 784907.65 1576.0 81 884106.62 785147.40 1575.0 136 884374.99 784906.57

39 884373.00 784891.25 1575.0 82 884110.13 785150.32 1576.0 137 884221.15 784893.41

40 884360.31 184885.22 1572.0 83 884081.19 785148.26 1575.0 138 884218.10 784890.81

41 884364.02 784891.89 1572.0 84 884052.19 785122.90 1574.0 139 884218.25 784887.13

42 884361.28 784899.01 1572.0 85 884046.25 185115.20 1575.0
140 884203.51 184818.19

43 884293.95 184831.34 1572.0 86 884071.99 785051.20 1576.1 141 884182.97 784906.11

44 884281.10 184835.78 1512.0 87 884061.20 785132.19 1574.0 142 884189.11 184910.43

I 45 884281.21 184839.62 1572.0 88 884061.31 785139.17 1575.0 143 883855.26 785392.91

Is 46 884239.19 184902.15 1572.0 89 884031.7 785143.7 1574.0 144 883845.69 185361.86
! 47 884231.39 784907.26 1572.0 90 884025.1 785118.9 1576.6 145 883834.50 185371.60

I 48 884222.29 184905.24 1572.0 91 883958.2 785215.6 1576.6 146 883815.83 785396.48

i 49 884212.46 784884.55 1573.0 92 884047.8 185151.0 1574.0 141 883809.66 785416.13

50 884208.29 784881.29 1573.0 93 884057.0 785154.0 1575.0
51 884212.50 784898.30 1572.0 94 884074.5 785192.1 1575.0

~ 52 884210.11 184900.15 1511.0 95 884016.9 785239.8 1575.0C!i

53 884201.86 184898.70 1571.0 96 884059.0 785188.3 1574.0
54 884201.37 184895.14 1572.0 91 884051.8 785178.6 1570.0

:0 55 884194.09 184903.52 1571.0 98 884012.5 185208.8 1570.0

~ 56 884188.31 784899.49 1572.9 99 884016.3 785221.0 1570.0
57 884215.63 784946.15 1571.0 100 884052.9 785171.5 1570.0
58 884283.21 784960.85 1571.0 101 884032.0 785156.2 1510.0
59 884276.51 184975.41 1571.0 102 884024.9 785157.4 1570.0
60 884285.29 784972.19 1572.0 103 884029.1 785143.3 1574.0
61 884293.25 784981.18' 1576.0 104 884029.3 785139.0 1575.0
62 884278.07 184994.32 1576.0 105 884010.8 785151.6 1575.0
63 884282.36 785006.69 1576.0 106 883977.4 785230.7 1569.0
64 884223.52 785019.31 1571.0 101 883987.1 785232.1 1569.0
65 884227.97 785032.03 1571.0 108 884007.1 785227.6 1570.0
66 884132.76 185106.70 1570.0 109 883990.7 785242.1 1569.0
67 884137.53 785096.19 1570.0 110 883980.2 785285.1 1575.0
68 884132.06 785086.03 1570.0 111 883902.9 785282.1 1576.5

! 69 884103.38 185065.69 1570.0 112 883917.0 785302.5 1569.0
Is 70 884094.35 785063.66 1570.0 113 883873.3 785383.5 1569.0

I 71 884086.56 785068.66 1570.0 114 883880.0 785319.9 1510.0 01772 884063.16 785102.55 1570.0 115 883924.3 785354.8 1575.0 DETAILj
SHEET 3 OF 3

I IlAl( DATE ARIZONA DEPARTMENT OF TRANSPORTATION
IIS1CIl ICJ 07105 IHTERUODAl TRANSPORTATION D1VISIt»f
WIN WJP 07105 ROADWAY DESIGN SERVICES THIS SHEET
O£ClED CAD 01105

HAS BEEN
G!' JmEat_1IoOlIo5olt.DIl 202L MAINLINE--- SEALED"--- RETENTION BASINSfanleyConsulta1tsoc.

ROUTE IL;~~ MTN FWY, POWER ROAD - UNIVERSITY DRIVE202L DIG NO. 0-4.19

TRACS NO. H 5782 OIC I I 202-8(007)8 _OF_
l1t:ll'lbl';'::IIl"'O 0:'\1 ''''Ill''' oct-lve"'" -"'O-dwQS""''''-drOln"nO't:l''ddlt:lo.ogn



DIe NO. D·...20

•

DETENTION BASIN GEOMETRIC OATA

POINT NORTHING EASTING ELEV
1 883366.96 785526.04 1561.9
2 883305.89 785550.03 1561.5
3 883244.83 785574.02 1561.1
4 883233.97 785571.64 1561.2
5 883232.02 785560.69 1561.3
6 883242.29 785537.30 1561.5
7 883291.89 785493.03 1562.1
8 883357.84 785501.55 1562.1
9 883368.59 785508.25 1562.1
10 883373.26 785517.65 1562.0
11 883376.61 785550.62 1570.7

12 883314.13 785570.99 1569.0
13 883251.69 785591.47 1567.4

14 883220.98 785584.13 1567.2
15 883216.31 785553.80 1567.0
16 883226.45 785530.35 1567.3
17 883286.15 785474.48 1568.6
18 883371.52 785479.58 1570.8
19 883381.61 785487.34 1570.3
20 883397.20 785519.84 1570.0

• •

DETAIL D18
f..,..--__~--:.NAIlE=--f-,.;::;:;OATE~ ARIZONA DEPARTMENT Of TRANSPORTATION
J;llSQ~_-f,R:;:;;SR~_--E:::::TI:3 INTEIlIIOOAl TRANSPMTATION DIVISION
UIlA!2"2:=:1!A~EUt::=:1~TI~O ~..!R:~O~AD~W~A~Y~D~ES=I=G::N=S=ER~V1~C~ES:::'---t TlfIS SHEETOf. c:hlt_..wr:~5 CAP UNDERPASS HAS BEEN
StanleyConsultants:=-~ DETENTION BASIN SEALED

IIOUTE LOCATION

202L RED MTN FWY. POWER ROAD· - UNIVERSITY DRIVE

TRACS NO. H 5782 OIC 202-8(007)6 _OF_



• • •
N

_OF_
DIG NO. 0-4.21

#4. 2' -0 Long

1'-0

DETAIL D19

B

TRACS NO. H 5782 OIC 202-8(007)8

"""~=IN"""----f--~':;::';"D--4-=~=-I~5 AR'ZO~~=:T~~Tlft~~~~~T'ON
tE~~===t::::iJJO~~:~1:!2/-=i0~5__RO_A_DWcA~Y;iii'iDBS_IDiG7-iN:;:;Si:='"E_RV_IC_BS_---1THIS SHEET
O£cmI RSR 07105 SIGNAL BUTTE HAS BEEN

E~I~~G~T~¥~~A~1%~T~tc~N SEALED

202l RED MTN FWY. POWER ROAD • UNIVERSITY DRIVE

SECTION

SHEET 1 OF 6

NTS

WIRES MARKED 'B' SHALL BE BENT
AS SHOWN AND SHALL EXTEND
APPROXIMATELY l' -0· INTO INSIDE
OF PIPE

B

NTS

REINFORCING FOR CONCRETE
ACCESS RAMP

#6 GA GALVANIZED
WIRES. SPOT WELD
AT ALL POINTS OF
CONTACT. GALVANIZE
AFTER WELDING

ANIMAL SCREEN
NTS

r·····• #4. 11' -6 Long
12- O.C.

SPACE WIRES r C-C
BOTH WAYS

SIGNAL BUTTE ENERGY DISSIPATION BASIN
NOTES, NT$

1. GROUTED RIPRAP SHALL HAVE A ROUGH SURFACE
PER AOOT STD SPEC 913-3-.05.

2. FOR GROUTED RIPRAP SPECIFICATIONS SEE SPECIAL PROVISIONS.
3.CONCRETE SHALL BE CLASS B.
4. FOR ELECTRICAL DETAILS. SEE DETAIL D19 SHEETS 4•• 5 &6.
5. CONCRETE ACCESS RAMP SHALL 8£ PAID FOR AS

CONCRETE CHANNEL LINING (6-). BID ITEM #9201006.

~ -~-:--'-



• • •

BREAKOUT OR BLOCKOUT
OPENING. FILL VOID WITH
NON-SHRINK GROUT AND
FINISH FLUSH WITH WALL

PROVIDE INSULATED
BUSHINGS ON CONDUITS
ENTERING WET WELL TO
PREVENT DAMAGE TO CABLES

ETER PEDESTAL AND LIFT STATION
PUMP CONTROLLER, SEE DETAIL
DRAWING 0-4.26, SHEET 6 OF 6
A

J
30" x 30" •
LOCKABLE
ACCESS HATCH

SUBMERSIBLE
PUMP

FROM ENERGY
DISSIPATION BASIN

I

NOTE,
SEE SITE PLAN ON
DRAWING D-4.21

LIFT STATION PLAN
NTS

8" FM

12" SO (I S =1.0X

WALL PENETRATION
24" x 24" ACCESS HATCH

WALL PENETRATION
A

TO LOW FLOW_L ,....-~~
CHANNEL

96" DIAMETER
WETWELL PER
ASTM C47,

SECTION A-A
NTS

SHEET 2 OF 6

NTS

DETAIL D19

EXISTING OR PRECAST WAll
PIPE PENETRATION

t=~_f-~:?--t=DA=tTE ARIZONA DEPARTMENT OF TRANSPORTATION
t-===1(S:;:=1QI::"-_f---.;,;:::..-~71':'305 INTERUOOAL TRANSPORTATION OIYISIUt
t;;:.m~III!c=t:::!L:11~~~05~~RO~A~D~WA~Y~DES~IG~N~S~BR~VI~C~ES~-I nils SHEET
~ SIGNAL BUTTE HAS BEEN
JP~~~"""1lI ENEr~t ~1?IVi~JION SEALED
IIllUTt LOCAtION

SUBMERSIBLE PUMP POWER CABLE
BY MANUFACTURER

BITUMENOUS DAMP PROOFING

TYPE 304 STAINLESS STEEL DEBRIS BASKET WITH
TYPE 406 STAINLESS STEEL GUIDE RAILS. DEBRIS
BASKET DESIGNED FOR 8' -0· DIAMETER
CYLINDERICAL WETWELL

12" SO. IE 156/.78

PUMP OFF EL /559.50

NOTE,

1. LIFT STATION ADDRESS,
8860 EAST ADOBE ROAD
MESA, ARIZONA 85207

2. FOR VOLTAGE SEE PANEL BPS DRAWING D-4.24

3. FOR LOAD CENTER AND POWER SERVICE
SEE LIGHTING DRAWINGS

PROVIDE KELLEMS STYLE GRIP FOR POWER
AND CONTROL CABLES AND SUPPORT FROM
TOP OF WET WELL

EL 1596.25

FINISHED GRADE EL 1596.00

I. /0'·6

#4 (I 24 EOUAL SPACES. ~~~~r;:a~~~~~7i~O~C'ONTROLLER
c;f:utP~:C0lf,8xrERIMETER. SST LIFTING CHAIN

96" RCP WETWELL PER ASTM C478, SUBMIT PIPE
DESIGN CALCULATIONS, SEAL BY A REGISTERED
STRUCTURAL ENGINEER IN THE STATE OF ARIZONA

2" DIAMETER TYPE 304
STAINLESS STEEL GUIDE RAILS
WALL PENETRATION (TYP)
SEE SHEET ------

TO LOW FLOW CHANNEL--c:;::==~~d

8" FM
IE 1577.00

INSTALL SUBMERSIBLE PUMP
BASE AS RECOMMENDED BY
PUMP MANUFACTURER----...

8" BALL CHECK VALVE

8" x 6· REDUCING ELBOW

GROUT FILLET AS RECOMMENDED
BY MANUFACTURER----__ L I~

~~===:::w:,

202L RED MTN FlY. POWER ROAD • UNIVERSITY DRIVE DWG NO. D-01.22

TRACS NO. H 5782 OIC 202-8(007)B _ OF_



• • •

0

,

DETAIL D19

ELEVATION

PLAN

SHEET 3 OF 6

12' DIP OR 8' _QFM I #8 BARS

~
EQUALLY

~ ,L1=~--+- ~~£D
(2) #6. 3' -6- LONG

202l RED MTN FWY. POWER ROAD - UNIVERSITY DRIVE owe NO. 0 0 4.23

TRACS NO. H 5782 OIC 202-8(007)B _ OF__

/W( DATE ARIZONA DEPARTMENT OF TRANSPORTATION
ImN 07105 INTERUOOAl TRAHSPOOTATJON DIVISION
1.2:!E!:U~_U!L-_...J2:!~~~~~~~ __RO_A_DW_A-;;Y~DES~IG:;;-;N;:;::S;;:ER~V_IC__ES:'::"---j THIS SHEET

ENERGilg~~IP~~TJ~ BASIN HAS BEEN
LIFT STATION & DETAilS SEALED

INLET AND OUTLET HEADWALL
NTS

(4) #6. 3' -6- LONG

- ~~
OPTIONAL __~===:--H- --=E2
CONST JT

I '--""'ij
9' [--"L~CUT-OFFWALL FOR DOWN
~ STREAM HEADWALL WHERE

SECTION B-B REQUIRED

12- DIP OR 8- FM

WALL

LOCK WASHER
AND NUT

COMPACTION

JOINT FILLER (TYP)
3 LOCATIONS

PROVIDE PLASTIC SLEEVE

LOCK WASHER AND NUT

HEADWALL

VERTICAL /- PIPE
LENGTHS AS REQUIRED

/2- DIP

oc't,lve - - WQ5 - rOln

EYE BOLT
NTS

GALVANIZED
WASHER

1- PIPE,
LENGTH AS
REQUIRED

l6s'

45 0 3- PIPE
LENGTH AS
REQUIRED

~

#4 REBAR EACH END
~ - x 2- STEEL PLATE

#4 II 12-

GRATE ANCHOR SLAB

SECTION A-A
NTS

HEADWALL

1II
II

II

'-3­
GALVANIZED
PIPE

~3- OUTSIDE
GALVANIZED
PIPE

1,- STEEL PLATE
I;' v ~- x 2-

l/

TRASH RACK DETAILS

rHE.ADWALL

A~

_____ EYE BOLT II /'

~ SPACING

GRATE PLAN
NTS

~l-
frYpj 6-
~

/ - INSIDE--< f-.
GALVANIZED
PIPE (TYP)

C-C SPACING
(TYP)

~LI ::::

STEEL PLATE \
~ - x 2- I \ 2' -6- I

Aj '--~, x 41/2 ' '~~-
GALVANIZED BOLT '4 TYP
tI 2' SPACING MAX

3' (TYPJ I
.--l1-----------'t.------4-_

t:mIE..s:
/. ALL CONCRETE SHALL BE CLASS B
2. ALL STEEL SAHLL BE IN ACCORDANCE WITH ASTM A36
3. ALL UNGALVANIZED METAL SHALL BE PAINTED PER SECTION

610-3.05 OF THE ADOT STANDARD SPECIFICATIONS

4. REMOVE ALL" SCALE FROM ALL STEEL SURFACES

5. SEE DETAILS D6 AND 07 FOR SPILLWAY DIMENSIONS

6. WHERE %- EYE BOLTS CONFLICT WITH ANCHOR BOLTS (DETAILS
D6 AND 07) USE EYE BOLTS TO SECURE STEEL PLATE AND
RUBBER SHEET TO SOUND BARRIER WALL
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r
CONTRACTOR TO
PROVIDE ALL REOUIRED
COMPONENTS SHOWN

I ~~~ ISTATEI PROaTHO. IS:TI~~I

I 9 IARIL I 202-8(007)8 I I I
I 202 MA 023 I

UIlUlLT I
I

100A METER
PER UTILITY
REOUIREMENTS

SHEET 4 OF 6
DETAIL D19

LOAD (KVAl LOAD PANELBOARD
LTG RCPT MTR EOPT FCTR RATINGS

3.80 1.00 BUS AMPS: 100A
3.80 1.00 SERVICE VOLTAGE: 480 Y/277
3.80 1.00 FREOUENCY: 60 HZ

0.50 1.00 MINIMUM AIC, 22000
1.00 NEMA TYPE, 3R
1.00
1.00 MAIN LUG ONLY, YES
1.00 MAIN BRKR RATING: NIA
1.00
1.00 IG BUS: NIA
1.00 200X NEUTRAL: NIA
1.00
1.00 LUGS:
1.00 DOUBLE NIA
1.00 FEED THRU NIA
1.00
1.00 MOUNTING:
1.00 SURFACE YES
1.00 FLUSH
1.00
1.00 TVSS: YES

1.00 CONNECTED LOAD
1.00 LOAD TYPE I
1.00 LIGHTING:
1.00 RECEPTACLE:
1.00 MOTOR:
1.00 EOUIPMENT:
1.00 TOTALS:
1.00
1.00 DEMAND LOAD
1_00 LOAD TYPE I
1.00 LIGHTING: I
1.00 RECEPTACLE: I
1.00 MOTOR: I
1.00 EOUIPMENT: I
1.00 TOTALS:
1.00
1.00 MINIMUM CAPACITY
1.00 LOAD KVA IFACTOR I AMPS
1.00 -REFY2 11.25 I -REF Y2
1.00 SPECIAL INSTRUCTIONS: THIS
1.00 PANEL IS 12 CIRCUITS ONLY

WITH 100A MAIN LUG
CONNECTION.

PHASE TOTALS I
-REFY2 "REF "REF Y21 KVA

-REF Y2 -REF "REF Y2 I AMPS

PANEL NAME: BPS
SOURCE: LOCAL UTILITY TRANSFORMER

LOAD BRKR PHASE (KVAl
DESCRIPTION RTG A B C

LIFT STATION PUMP CONTROLLER 40A 3P 3.8
10HP PUMP I 3.8

I I 3.8
CPT FOR SERVICE RECEPTACLE 20A.IP 0.5

SPARE 20A IP 0.0
SPARE 20A IP 0.0

NIA NIA 0.0
I 0.0
I 0.0
I 0.0
I 0.0
I 0.0
I
I
I
I
I
I
I
I
I

0.0
0_0

0.0
0.0

0.0
0.0

NIA NIA 0.0
0.0

0.0
0.0

0.0
0.0

NIA

NIA

12
10

BRKR CKT
NO. DESCRIPTION

M

./

PROVIDE SOOVA
CPT FOR GENERAL
SERVICE RECEPTACLE-l

r-f-- BREAKERS
1-12 SEE
PANEL
SCHEDULE

SURGE I
SUPPRESSOR

[Qh-

(

PROVIDE 120VAC
OVER CURRENT
PROTECTION AS
REOUIRED FOR
LIGHTING CONTROL
AND EMERGENCY,- --.a TELEPHONE

to-- ----...---

to-- ----...--

...---~--

.- - - -I~"c:-",----+-+---tl

...- - -1-~_A.--2-0-A-+-+---4I"'--'

.-~~~-~_-+-.f----------'
"-r-. - MAIN LUGS

..- - --~-- ~~~~LON

LOAD CENTER. UL
LISTED SUITABLE FOR
SERVICE ENTRANCE

GRD~

,....jI..l-o.j.\_......OW· DO )-j-j ~1T~

4: ~EUT II) 1~·I,r:t'N,,--CI_B__-1__+-+-_£J 100A FUSIBLE
DISCONNECT
FUSED • 100 AMPS

-6 AWG BARE
COPPER IN
I- PVC TO
GROUND ROD -+--+---+---If-----.\

',--V'-...

:~~~IDE __

(lyz-) PVC-( D
"-----

PROVIDE 2-­
r,.- X 10'
COPPER CLAD
GROUND ROD
AND DRIVE TO
24- BELOW
GRADE.
EXOTHERMIC
WELD -6
BARE AWG
COPPER
GROUND TO
EACH ROD --t--+--+---+--J

TO UTILITY
TRANSFORMER

BUTTE LIFT PUMP STATION DIAGRAM
NO SCALE

\..... PROVIDE A GFI DUPLEX
RECEPTACLE INTERIOR TO
ENCLOSURE. NEMA 5-20R.
2 POLE. 3 WIRE CONFIGURATION

IlCUtt IlJIC&tlCM
202L RED UTN FWY, POWER ROAD • UNIVERSITY DRIVE

TRACS NO. H 5782 Ole I I 202-8(007)8

11IIS SHEET
HAS BEEN

SEALED

owe NO. D-·U"

_OF_
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BASIS OF DESIGN TO BE FLYGT #RRCIO.OAABACC

D

H~AI1
:1.."'1 Hct (3 Met 10if OL"S 16

.------a~ '3 11 a

R3

R2 19

-LASH 3'/

loiS! Ol"'S
~--a-----o-.lt--'X,-o PlR-P 1

-:...----<:"-l:~ FL/~_

6 a

F1
511

10

1 - ALARM LIGHT
2 - MOTOR BREAKER
3 - OFF
4 - LEAD
5 - HIGH
6 _. RUN L1GHT
7 - ELAPSED TIME METER
8 - HAND OFF AUTO
9 - RESET MINI-CAS
10 - ALARM HORN
11 - ALARM SILENCE BUrTON

2

®
i

345
000

6
o
7e
8

W
9

'OJ

r:--..--r::=:nn=24~·1

OUTER DOOR HAS BEEN REMOVED FOR CLARITY

10

11

24

11
3 1

HTTH __~8~ti ~_

~
13

14

IS

=CCT

--=----~~~_.~--=~---_._--;
5A

o

DETAIL 019
SHEET 5 OF 6

, HIGH LEVE

CI TI-ERf.\ALS

C2 SE:AL rAIL

R2

BS·-~--~ 2 ~7---1
°HlGH ~_... lEAD

fR2 24 T k A' ---1
-Q----,.....O----O 'il:~ I
~ I ~ B4

o LEAD Rl

~~
__!Rlo-__~ ~ err

Bt r'" Jl2 •
o DF's:'

J8

21

19

17

eo

23

24

2S

27

1 - LIGHTNING ARRESTOR
2 - MOTOR BREAKER
3 - MOTOR STARTER
4 - rUSE BLOCK
5 - PHASE MONITOR
6 - TRANSFORMER
7 - TRANSFORMER
8-9 - RELAY 1-3
10 - MINI-CAS
11 - F'LASHER
12-14 - TERMINAL STRIP A-C
15 - THERMOSTAT
16 - HEATER~

o
a 3.

~
o8~[!ll

LAYOUT MAY VARY .------~

21

202L L~~I~ MTN FWY. POWER ROAD - UNIVERSITY DRIVE

TRACS NO. H 5782 OIC 202-8(007)8

THIS SHEET
HAS BEEN

SEALED

owe NO. 0-4.25

_OF_
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SHEET 6 OF 6
DETAIL 019

~

I. CONTROL CABINET SHALL BE U/L LISTED ·INDUSTRIAL· CONTROL
PANEL· PER UL SOB.

2. CONSTRUCTION SHALL BE NEMA 3R.
3. VOLTAGE RATINGS OF SERVICE EOUIPMENT SHALL CONFIRM TO THE

SERVICE VOLTAGES INDICATED ON THE PLANS.
4. SERVICE EOUIPMENT ENCLOSURE AND METERING EQUIPMENT SHALL

MEET THE REQUIREMENTS OF THE SERVING UTILITY. THE METER
AREA SHALL HAVE A SEALABLE. LQCKABLE. RAINTIGHT COVER THAT
CAN BE REMOVED WITHOuT THE USE OF TOOLS.

5. SERVICE EOUIPMENT SHALL BE FACTORY WIRED AND CONFIRM TO
NEMA STANDARDS AND TO SECTION S6-2.1I. ·SERVICE· OF THE
STANDARD SPECIFICATIONS.

6. THE EXTERIOR DOOR SHALL HAVE PROVISIONS FOR PADLOCKING. THE
PADLOCK HOLE SHALL BE A MINIMUM DIAMETER OF Jlmm.

7. ALL TERMINALS FOR INCOMING SERVICE CONDUCTORS SHALL BE
COMPATIBLE WITH EITHER COPPER OR ALUMINUM CONDUCTORS
SIZED TO SUIT THE CONDUCTORS SHOWN ON THE PLAN. TERMINAL
LUGS SHALL BE COPPER OR TIN-PLATED ALUMINUM. SOLID NEUTRAL
TERMINAL STRIP SHALL BE RATED 125A UNLESS OTHERWISE
SPECIFIED AND FOR USE WITH COPPER OR ALUMINUM CONDUCTORS.
THE TERMINAL SHOULD INCLUDE BUT NOT BE LIMITED TO.

A) INCOMING TERMINALS (LANDING LUGS)
B) NEUTRAL LUGS
C) SOLID NEUTRAL TERMINAL STRIP.
e> TERMINAL STRIPS FOR CONDUCTORS WITHIN THE ENCLOSURE.

S. PROVIDE SINGLE POLE BREAKERS (20mm NOMINAL> AS SHOWN ON
PANEL SCHEDULES FOR BRANCH CIRCUITS. CIRCUIT BREAKER
INTERIORS SHALL BE COPPER. INTERIORS SHALL ACCEPT PLUG-IN
OR CABLE-IN/ CABLE-OUT CIRCUIT BREAKERS.

9. PLUG-IN CIRCUIT BREAKERS MAY BE MOUNTED IN THE VERTICAL OR
HORIZONTAL POSITION. CABLE-INI CABLE-OUT CIRCUIT BREAKERS
SHALL BE MOUNTED IN THE VERTICAL POSITION.

10. FASTENERS ON THE EXTERIOR OF THE ENCLOSURE SHALL BE VANDAL
RESISTANT AND SHALL NOT BE REMOVABLE FROM THE EXTERIOR.
ALL NUTS. BOLTS, SCREWS, WASHERS, AND HINGES SHALL BE
STAINLESS STEEL.

It. PHENOLIC NAME PLATES SHALL BE PROVIDED AS REQUIRED.
12. A PLASTIC COVERED WIRING DIAGRAM SHALL BE ATTACHED TO THE

INSIDE· OF THE FRONT DOOR.
13. FOUNDATION SHALL EXTEND SOmm MINIMUM BEYOND EDGE OF

ENCLOSURE.

202L RED UTN FWY, POWER ROAD - UNIVERSITY DRIVE DIG NO. 0-".26

z
:i

MOTOR CABLE
BY MANUFACTURER

FLOAT CABLE
BY MANUFACTURER

FLYGT CONTROLLER

HAZARDOUS AREA
SEALED FITTINGS

ICLASS I DIV. I I
REQUIRMENTS

IS·H X 12'W X 12·0.
NEMA 7R EXPLOSIONPROOF
SPLICE BOX
W/GASKET

r---4--- SEAL CONDUITS WITH
DUCT SEAL TO LIMIT ODORS

J---t---fI-,I-iI--- STAINLESS STEEL

STAINLESS STEEL WIRE MESH CABLE
STRAIN RELIEF DEVICE FASTEN
TO CEILING OF LIFT STATION

II
II

MINIMUM IYz· 'r-------~
SLOPE

S
OLES

CONCRETE
FOUNDATION

FRONT VIEW

TRACS NO. H 5782 OIC 202-8(007)8 _ OF_

METER SOCKET
noo AMP MINIMUM)
FACTORY WIRED FROM LINE
LANDING LUGS TO METER SOCKET
IN A SEPARATE WIREWAY.

HINGED DEMAND METER
RESET COVER WITH
2·X4· (5lmm X 102mm)
WINDOW.
4-112· X 6· U14mm X IS2mm)
ACCESS OPENING.
PADLOCKABLE. -----

PADLOCK BRACKET

HINGED DEADFRONT.

HINGED EXTERIOR
DOOR. MEANS PROVIDED
TO HOLD DOOR IN OPEN
POSITION.

SIDE VIEW

METER
SECTION

----_._-- .... ----_.
I I
I I
, I

, Ii::,

CUSTOMER
SECTION

SERVICE
TERM
SECTION

1
........ II

COND

ED MINIMUM ~ BACK
N EXTENSION

t [J SERVICE [J

0 8 TERMINATlON
LINE SECTION

ED MINIMUM ------
~ ~

~DEPTH BELOW CUSTOMER ~
EL. SECTION en ~

~
LOAD

) MINIMUM 0
CLEARANCE

GROUND ROD

ONT AND I FRONTIRED PER
16. 13·

X IS
14Y: •NC) ANCHOR

OMMENDED. o PEDESTAL MOUNTING HOLE
15·

o ANCHOR BOLT MOUNTING H

16·

f/q,tL_~_~_~~;_~~j--__IS.__--4

UTILITY TERMINATION
LANDING. ~

LIFT OFF SERVICE
COVER WITH HANDLE.
PADLOCKABLE.

ISO DEGREES HINGED
METER/TEST SECTION
COVER WITH HANDLE.
PADLOCKABlE.

36· (914mm
PEDESTAL
TYPICAL FR
BACK REOU
N.E.C. lIO-

(4) S/S-l1
(4S0mm 16U
BOLTS REC

6· US2mm)
RECOMMEND
FOUNDATION
GRADE LEV

3· (76mm)
RECOMMEND
FOUNDATIO
ALL SIDES.
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SHEET 1 OF 2

6
5
4
3

NF. CONC. BOX
SUMMARY SHEETJ

b6
b5
b4
b3

DETAIL 020

B 03 /

a6a5a4

ARIZONA DEPARTUENT OF TRANSPORTATION
II:SICII INTERMODAL TRANSPORTAliON DIVISllJt

l£PlA~IN!L=:EEt::=::12~-~R~OA~D~W~A~Y_:D~ES~I~GN~S~BR~V~IC~ES~., THIS SHEETO£. ~':=:'1lDIlI.5II,"1Jl FLOOD POOL & TRAIL HAS BEEN
StanleyCDnUtants:--- RCB WINGWALL DETAILS SEALED

AOUTi: LOCATION

a3a2al

WING ELEVATION
(FRONT FACE REINF.J

(SHORT WALL SHOWN, LONG WALL SIMILARJ
Scale 'h. =/'-0

WING ELEVATION
(BACK FACE REINF.J

(SHORT WALL SHOWN, LONG WALL SIMILAR)
Scale 'h -=1'-0

aa Bars f.I 12--~ ~ ~ f--- I---- ~ t------
r---

-;::.I:::::~-;:::::;:;;" I----
1--::::::::

~ I--:::~~
~ --;::. !::::=~

b/
~ ~~;:::::::

~;;.o'

~ ~

~

i~ '0 8

~
Ql~

~e~
III II I I I III I

~ T I I I

t __ l_J_J.J_J.J_J.J.J.J.. __-----------------.-----.------..L
9

~IiO
rLEVEL

a9 Bars (I 12- aB Bars (I 12-

- .0
r--

a/O ~ --2!..L ~ l.a/4•
(SEE REI

a Bars (lIB- CULVERT
I--

~~
~

~
I--- b

~ ~
;;:::::::; b

(\J ~ ~~ bb/ ---::;

'" ~::::---'C\i b::::::: b
I ......-:::~

~
~

~ ~cE£Q
~ -'~e
~

~

~I
-----....-------.----------------------_...--.-----------_.L

?
iO

rLEVEL

Top of FootIng

LOCATION STATION PLAN REFERNCE
REF. NO. DRAWINGS

McDowell Cst CL /6+5/./7 2 0-/.22 & 0-3.2
McDowell Cst CL /5+6/.23 3 D-/.22 & 0-3./
McKellips Cst CL 34+28.60 4 D-/.24 & 0-3.4
McKellips Cst CL 33+54.05 5 D-/.24 & 0-3.3
BROWN Cst CL 2/+86.03 6 D-l.27 & 0-3.6
BROWN Cst CL 2/+25.62 7 0-/.27 & D-3.5

Top of Footlng

LOCATION SUMMARY

(SEE DWG. NO. G-8./, REINFORCED CONC BOX CULVERT
SUMMARY SHEET FOR ADDITIONAL INFORMATION)

PLAN
SClJle ~6 - =/'-0

NOTE,
FOR GENERAL NOTES AND
MISCELLANEOUS DETAILS SEE B-01.10

202L RED UTN FWY. POWER ROAD - UNIVERSITY DRIVE owe NO. 0-4.27

TRACS NO. H 5782 OIC 202-8(007)8 _ OF_
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Ground LIne I 9 IARIZ. I 202-8(007)8 I I I

ASIUILT I
I

SECTION

-r-Y-

". ~f \ \...6 m Bars tI Eq Spacing
\...e Bars tI 12-

I fi~Hl+--6 m Bars as shown

I 202 UA 023 I

WING WALL & CUTOFF WALL STEEL LIST

Number Number

Mark Size Shorf Wall Long· Wall Lngth. Mark STze Short Wall Long Wall Lngfh.

a #5 5 8 ]0'-9 b4 #4 2 -- 17'-3
a] #5 3 5 ll'-9 b5 #4 2 -- 12'-1
a2 #5 4 6 12'-9 b6 #4 2 -- 6'-11
a3 #6 3 6 13'-9 b/ #6 -- 2 44'-3
a4 #6 5 4 14'-9 b2 #4 -- /0 43'-8
a5 #6 3 5 16'-0 b3 #4 -- 2 36'-7
iJ6 #6 3 6 17'-0 b4 #4 -- 2 28'-2
a7 #7 2 2 /8'-3 b5 #4 -- 2 19'-9
a8 #8 15 25 7'-3 b6 #4 -- 2 ll'-4
a9 #6 12 15 5'-3 c #4 38 60 7'-0
alO #4 4 8 8'-9 e #5 4 7 4'-0
all #4 4 5 10'-3 el #5 5 8 4'-7
a12 #4 4 5 ll'-9 e2 #6 5 8 5'-5
alJ #4 4 7 13'-3 e3 #7 5 8 6'-2
a14 #4 3 5 15'-0 e4 #8 3 5 7'-0
m #4 12 -- 28'-0 e5 #9 5 8 7'-6
m #4 -- 12 45'-8 Barrel Cutoff Wa/l
bl #6 2 -- 27'-6 f #4 7 9'-0
b2 #4 /0 -- 26'-7 d #4 7 7'-0
b3 #4 2 -- 22'-4 q #4 /0 /1'-4

WING WALL & CUTOFF QUANTITES
Steel ( 5565 Lbs
Cone. 76.5 cr

/'-6:,

~I

"'0 Il'-l'h
,--'":7~

Batter Front Face I

!li6- Per Foot~ • J
a&~.m"~~ .. va&~m~- !
b &rs. 18"~ 2'-0

\ e-(! Varies

1'-2V2 ~. V Cst Jt

lit •

SHEET 2 OF 2
DETAIL D20

~~""
'i' '"" ~ ~d Bar • 18"

io ·'l)-IO g Bars as shown
[!

3'-6 / ..

:" Bar GP 18" -.I j ~
SECTION

/'-6

:~

IISIQ1 JDJ NAIl IO~~ ARIZ~T=TIT~=:TJOH
IIIAIIl AEU \QUO! ROADWAT DSSIGN SERVICES
C1(aED CAD 1011

~ =':=:.......... FLOOD POOL & TRAILStanleyConUtlrrts::--.... RCB WINGWALL DETAILS
1lOlJTE: ILOCATIOII

202L RED MTN FWY. POWER ROAD • UNIVERSITY DRIVE

THIS SHEET
HAS .BEEN

SEALED

Dwe NO. D-'US

TRACS NO. H 5182 OIC I t 202-8(007)8 _OF_
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DETAIL B

Hood

2'-4

~. Bolt
W/ Nut
& Lock Washer

~. Concrete Anchor
2~· Mln. Embed (Typ)

DETAIL A

Stop Gate

Stop Gate Frame

PLAN
(BOTTOM SLAB)

#4 About DraIn
~:--- ~__(A_dd-.t/. ReInforcIng)

PLAN

..'C..
~ ---I Proposed

Outlet PIpe

2·tb Hole

Stop Gate
& Frame

Catch BasIn. ADOT C-Std
15.20. 15.30. 15.80. 15.91 or 15.92

I. Plate. Frame, Angles, Lock Washers. Bolts & Nuts Shall be ASTM A35•

2. Relnforclng Steel shall Conform to ADOT Std Spec Sect/on 1003-1, 1003-2. Grade 300

3. All hardware (frame. hood. and mountIng assembly) shall be galvanIzed.

4. Stop Gate & Frame shall be Waterman IndustrIes Stop Gate & Frame or EquIvalent.

5. ProvIde Stop Gate and PIpe Hood over outlet plpes (only) for catch basIns:
103. 105. 106. 188. 193. 204. 293. 303. 310, 315. 335. 341. 342. 389. 713. 766. and 858.

5. ThIs Detall Shall be ConsIdered IncIdental to the Cost of ADOT C- Standards
15.20. 15.30. 15.80. 15.91 and 15.92.

HOOD DETAIL

~6 • Bent Plate

NOTES:

L. 2·x2·x'A6· Wall Brackets
(Stop Gate & Frame Not Shown)

~. Bolts (TyplcalJ
Spaced As Shown

2'-8

.:1:

See Detail B

24- RGRCP
OUtlet

Stop Gate
& Frame

DETAIL 021
SIDE ELEVATION FRONT ELEVATION

!WE DATE ARIZONA DEPARTMENT OF TRANSPORTATION
[(SIGN CAD 07105 INTERUOOAl TRANSPORTATION D1VlSllIf

~:!£:O!I:=::tE~~2:~==:j2~~~~~~~~~R~O~A~DW~A~Y~D~ES~IG~N~SE~R~V~IC~ES~-1 THIS SHEET
~ ~"Wtol» HAS BEEN

stanleyCDnsultattsoc. CATCH BASIN DETAIL SEALED
ROUTE LOCATION

202l RED UTN FWY. POWER ROAD - UNIVERSITY DRIVE OWG NO. 0-".29

TRACS NO. H 5782 OIC 202-8<007>8 _ OF_
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16' x 14' RCBC
See Note 1

#5 tI
(TypJ

~. BIT Jt
Filler (TypJ HeadWall

Front Face

\
\
\
\.

\
\
\
\

\

Match Box Culvert ~ .
Wall ThIckness (TypJ~ \

\
\

VarIes
See Culvert Detail
Sheets for Skew

RetaInIng Wall
See Wall Plans
(TypJ

t
/'''6 #5 tI 12

(TypJ

4-#5 Eq Spa
(TypJ

Headwall Front Face

2-#6
(TypJ

£ Box Culvert

TYPE III HEADWALL PLAN

Match Box· Culvert
Wall ThIckness (TypJ

Comblnaffon Wall C4
Wall (TypJ
See Wall Plans

TYPE II HEADWALL PLAN

Headwall at Brown Rd RCBC0
Shown, Headwall at McKellips Rd

RCBC 0 Similar.

DETAIL D22
Sheet 1 of 2

_-OF_
Dwe NO. 0-4.30

202-B(007)6

IISlCIt JMl. NAIl: ~~ ARIZONA DEPARTMENT OF TRANSPORTATION
lIRA. AEM 7/ INTERMOOAl TJWISP(RTATION 0MSICft
l£omm~C::J~OR!1Sc=::1~7/~05~~RO~AD~~W~A~Y~D~BS~IG~N~SBR~VI!C~BS!.--l THIS SHEET

CiD ~"::'''''''''''Q1 RCBC CULVERT HEADWALL HAS BEEN
Stanley~=-_lIHD DETAILS SEALED

ROUTE L.OCATlOll

Note:
J. Box Culvert ReInforcIng not Shown for

Clarity. See ADOT Standard B-03.10
and Box Culvert Plan & Elevation for
ReInforcIng and DImensions.

2. See Wall Plans for Adjacent RetaInIng
Wall InforfT1iJtlon and Top of WlJII ElevatIons.
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TYPE I HEADWALL - TYPICAL SECTION

EJ

to..... .
Lu

~~~
e vdrles ....
to•

Batter ~6 - /ft
Front Face
#5 (I 12- EF

~l~J~
#5 fI 12- ~

Lap wIth Bottom /'-0
Longlt Relnf In Box

4-#5 Eq Spd EF

1'-0

~see Wall Plans for
Masonry LIntel & Wall
ReInforcIng Details

3'-0

Soundbarrler Wall
Per Sd 8.02 Except
as ModifIed thIs
Sect/on (J2- eMU Typ)

Top of Wall
See Wall Plans
for Elevatlons

~- Chamfer
Batter ~6 - /ft
Front Face

~

~ ~~
Bend

oS ~ ~ArYJle
Vdrl:=2:1Z ~ ~ ~

~ "- \0Vdrles . .
to•

-/'-2

3'-0

#5 fI 12- Jer
Lap with Bot ~

}~f:xRelnf /'-6

4-#5 Eq Spd EF
~----------Irr-----'--

16' x14' RCBC
See Note 1

~L~

J'-6

~ )c

~ ~~
L::

~
ItJC:so. I

to Lo•

Top of Wall
See Wall Plans
for Elevations

~- Chdmfer

-5 fI 12

#5 fI 10­
Lap with Bot
Longlt Relnf
In Box

42- Parapet
See Wall PliJnS
for Details

FInIshed Grade

16' x14' RCBC
See Note 1

TYPE II HEADWALL - TYPICAL SECTION TYPE III HEADWALL - TYPICAL SECTION

Notel
J. Box Culvert ReInforcIng not Shewn for

ClarIty. See ADOT Standard 8-03.10
and Box Culvert Plan & Elevatlon for
ReInforcIng and DImensIons.

2. See Wall Plans for Adjacent RetaInIng
Wall InformatIon and Top of Willi Elevatlons.

• Includes 1~ -
Allowance for Rustlflcatlon

DETAIL 022
Sheet 2 of 2

ARIZONA DEPARTt.fENT OF TRANSPORTATION
IlSIQ1 INTERMOOAl TRANSPOOTATIOH DIVISION

te:!2:U~=~t:==~~~R~O~AD~W~A~Y~DES~IG=::N~~SE::R:':V~IC~ES~-i THIS SHEET
~ =...._hlt~-.w~1Jl RCBC CULVERT HEADWALL HAS BEEN

S~CDnsWta1ts.... _ ....~ DETAILS SEALED
ROUTt LOCATlOIl

202L RED MTN FWY. POWER ROAD - UNIVERSITY DRIVE OWO NO. 0--4.31

TRACS NO. H 5782 Ole 202-8(007)8 _ OF_
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#4 Dowels (J 6-

Drill Holes for #4 Dowell.
Epoxy Dowels In Hole wlth
an (Min Embedment=6-)
Approved Epoxy AdhesIve-~ ~ ---::~ Sawcut Square

OpenIng In Side of
ExistIng 2-3' x 6' RCBC

4- (MIn) Typ

F/II In Gap between
18- tb PIpe and RCBC
w/clas$ -S- Concrete
f'c=4000 psI.

.18-0 Pl
Class V

Exst 2-3' x 6' .RCBC

SECTION

Note: Typical RCBC ReInforcing not
Shown for Clar/ly. ~~TsEDeta/l Shall Be Considered Incidental

To the Cost of the Pipe.

DETAILD23

_OF_

MISCELLANEOUS DETAILS

ARIZONA DEPARTMENT OF TRANSPORTATION
1IS1C1 IHTERUOOAl TRANSPtRTATION DMSIUt

HDIlA=Itl;;:--~~---tii7r\iil--=ttO=AD:::.:W:..::A:.:Y...:::DBS=::IO:.:.N:....::.:SB:.:;;Il;;.;,V...;;.;IC.;.;:.BS~-1 THIS SHEET
CI(CIEJ) HAS BEEN

SEALED

• eun
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STATE OF ARIZONA

DEPARTMENT OF TRANSPORTATION

INTERMODAL TRANSPORTATION DIVISION
•

PLAN AND PROFILE OF PROPOSED
STATE HIGHWAY

202L MA 023

IIcDtJwtJI ROIId

N

J
I
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~

~
....
<.J

~
lI)

8

8tDwn ROIId

RED MOUNTAIN FREEWA Y (202L)~~ Udrer6lty Drive

POW~R ROAD - UNIVERSITY DRIVE
STORMWATER PUMP STATION

-puIIIp

•

4DDT
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IASIlIrMillrAll1llllMllt
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• •
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• • •

Exst CAP 0&1,/ ROlJd

FCDIIC
O&M RDtId

Exst Spook I
HlII FRS ~ 13t>\ ~ ~~ ~,,/ \\~i \ ~

"-"t-~:=~;:r...V't:::::~~""~::-:":=-=---:7' \.,- " ,,- - - ....\ I'

, , \
\ I \
~_~_~ __ J ~

'~

-...... ......- ... _- .. _~ ..................... -.... -- ..-......-..

Low Flow ChlmtJ/ Exst Low Flow Cf'tt!MtJI

Exst CAP C~MJ

TYPICAL YAItt.INE SECTION
rUtin Spook Hili FRS Flood Pod

202J. JI«J C&I £ S1~ 1061.00.00 to S1~ 1210.00.00



PfM/fIfJd StrucM~

S«;ITon No. '"

12'

fB Profile Gr.
P4YfJ/t'II!JfI Strut:IrJt'41
S«;Jlon No, 2

12'

26.5'

Je.S'

12'

irS Ptoflle GtiJde
P4YfJ/t'II!JfI SlrUC1tl41
S«;Jlon No. 2

J8.S'

202L
WBC4t

f

TYPICAL SECTION 202L UAItl..It£
(ES} 202L I/«J C4t f S/~ 1052.02.10 to S/~ 105J·98.49
trBJ 202L 11«1 est f S/~ 105J·st.72 to Sl~ 105J·96.49

202L
11«1 CIt

f

24'

TYPICAL SECTION • lO2L MAItl..It£
(ES} 202L I/«J est £ S/~ 105J.98.49 to SI~ 1062.56.00
trs} 202L IItJd C6t £ S/~ /053.98,49 to S/~ 1055·07.45

P4YfJ/t'll!Jfl S'rucM~
SCI/on No. 2

12'

0.050'/(1

12'

I

I
EB Prot1lt1 Gr«1e

pfM/fIfJd SlflJChX'iJ/
SCI/on No. til

16'/8.5'12'

• •

Cone Ox'b .. Guftet',(see PI«t$ (fX Type .. L0C4/lonJ

Sht1JIdtJt' Tf&IJII'MnI, 0tJI~1 A

2,4- TNet Tq>IJ()/l PMfftlf1

Cone H~( &lrrl«,.
(S. P/M8 (fX Type .. L0C4/1onJ

BrlfiJn lI«J1iJn &lrrl«'

NOTES,

1. see Dr~f'ifJ{JIJ Pmns (fX 00CtI Codrd

•



• • •

I
I
I
I
I

(E81 202L IJtId C6t £ SId IUlS+76.02 to SI6 /080+15.00
I

I
I
I

I

I
£8 Profile GrcJdfJ

~ SlfUCh¥M
Secllon No. 4

I
I

riB Prol71t1 Gr«JtJ
P~ SIrueturdl
S«;Ilon No. 2

202L 202Lrs C8I lied C6t
f V¥lt1S £ J6'

.5'·$6'
"iNl&/S 24'

26.5'-24'
V¥lts 12' 12' 12' 12' S' IS,5' - 16' 16' S' 12' 12' 12' 12' 12'

S'·54'
4'

12' /0' 20'

EMI Spoct HIli FRS \',/'---
3 /~

~ ~/~
~

~_I

NOTES.

I. P~ SlrUCh¥d1 Secllon No. I
(EBJ 202L lied C6t f SId 1089+50.00 10 SId 1092·50.00
lWBJ 202L lied C&I £ SId 1089+50.00 to SI, 1092+50,00
P~ SlfUCh¥d Secllon No. 2
(EBJ 202L I/«J C6t £ SId 1Ul,f+10.50 to SId 1O'XJ+00.00
(lBJ 202L lied C&I £ SId IUT2.'5.50 to SId 1O'XJ+00.00

2. Soet &(J/MgfI PIlIM ftY l11Ch CtJrIrd

,. S«t kcets6 RO/ld PlMf

m
1I1
m
m
III

CCnc OXb " Gulta-.(s. PIW ftY Type " LOCdllcnJ

~ TftllJlnd. Dtidll A

24- TNck TfJP$d1 P1411ng

CCnc Hdf &Krier.
(s. PIW ftY Type " LOCdllcnJ

Brlfen II«I1t1n &Krier

P~ SlrUCh¥cJ1
S«;Ilon No. I tY 2
SM Hole I



I
I

I

YiN/OS 14' "In

/0'

I
I
I
I

10' 11.5'

vL,. l~rI' I

12'

•

,,
I

I
-~-."

I 3 S«JNOIe/

(EB) 202L II«J C6t .£Slll 1112• .J4.46 to SIll 1130.00.00
(EBJ 202L II«J esl £ SIll 1"4·50.00 to SIll 1206·50.00 Exsl SPOOk HfII FRS

I
I
I 12' 12' 20'

Au~

LlIhe

P6WJlftJd SlruchriJl
5ecIlon No. 1

P6WJlftJd StrUClur41
5ecIion No. I

202L
I/fJd est

f

•

an: Curb , Gutter.(see PI«t6 fer Type , L(J()fJllcnJ

ShtJJIder TftMtnr!Jd. DtJ/411 A

24- Tliet Tcpsdl PlllI11YI

an: H4If (Wrl""(see PkJ/t$ fer Type , LOCiJllonJ

Brlfen Med1M (Wrl",
see PlilM fer ~IIOM

NOTES,

I. See DriJIMf,Je P/¥I$ fer OOCIJ CcdfOl

2. see kctJu C¥Jdro/ P/¥I$

12'

P6WJIftJd S/~iJI
S«:Ilon No. I

I
.1

3

nrBJ 202J. I/fJd C8I " SIll 1262.57.9 to SIll /265.70.00

2 I P6WJIftJd SIrUC1rliJ/
: Sellon No. I

nrBJ 202L lied C6I f SIll I094·OJ,1O to SIll 1105.52,79
tWBJ 202L I/fJd CIt f SI" JlJa.7J•.f6 to 51" 117O.4J.79
tWBJ 202L lied C6I £ SIll 1216.16.10 to SIll 1253·/5.85

I
I
I
I

fWBJ 202L IIe4 CIt f SIll 1114.IO.gt to 51" 1/29·96.6/
(WBJ 202L I/fJd C61 f SIll 1119.00.00 to SIll 1208.J5.05

Not. rt/JII
5elt PIMf fa' LOCiJII()1J6

•



• • •
SCuM Wml
Sect PlMtS fer Loedtl()1)$

~l

12'12'12'

CM: Qlb & GutItJr. .
(508 PI¥ts rOf Type & LOCiJllonJ

S10JIdtJr Trtt/JlmtJI)I. DeI~1 A

24- TNet Tepsdl Pl~l1ng

CM: H4lr 8IJrrltJr.
(5«1 PMns rOf Type & LOCiJllonJ

BtffM IItJdlM 84frltJr

SCurd Wml
see PIMS fer Loed/lons

TYPICAL SECTION • 202L MAINLINE
rIfBJ 202L IItJd e;,t £ s,~ 1296.62.46 10 s,~ 1107.Sf.45
(EBJ 202L IItJd e;,t £ s,~ Im.gr.'2 to S/~ lJ07·Sf•.f5

TYPICAL SECTION .. 202L MAINLINE
(WBJ 202l. IItJd CIt £ s,~ 12.65.70.00 10 St~ 1286·56.03
(EBJ 202l. 11«I C6I £ s,~ 1265.70.00 to s,~ 12tU·95.00

P6'If1I'h(Jd 51ruchXm
S«:Ilon No. 4

12' 12' 12' 12- 12'

~
v.vru

P6'If1I'h(Jd Sl1'UChXc'I P6'If1I'h(Jd Struclut'41
S«;Ilon No. 2 S«;Ilon No.2

202L
IIetJ Cst

£
J6'

II.S' 10' VilflM 12' 12' 12' B' 16' 16'
0'· 12'

W8 Profile Gr«ItJ

~l

_OF_
20h RED YTN FWY. POIER ROAD • UNIVERSITY DFtiVE

lRAtS NO. H 5782 OIC 202-8(007)8

NOTES,

1.5«1 Dr41MtJO PMM rOf Clteh CodfO/

2.5etJ Act::a18 ROlId PI/JM



1
1

1

sa,~ 1 ,/

1"'---..1'
Exst
Spook HIli FRS

Y~las /4' MIn/6'16'

TYPICAL SECTION • RAUl' \1)1)'
Sl~ './J.94 to S/~ 15.59.02

[] an: OXb &- Gutler.
1 (See P/Ms ftr Type &- Loed/lcnJ

[!J ShDukIer TIW/mtn. Del4l/ A

o 24- Ttiet Tcpsd/" PI4/Int,1

rA1 an: H«f &Jrrlor.
L!.J (See P/Ms ftr Type " LOCd/lcnJ

U' 11.5'

16'

TYPICAL SECTION RAUP~
S1~ '·72.64 to S/~ IJ.Q.85

202"8(00718 _"_OF__
qa .-a •• . . .~

• • •

NOTES,

,. See DrdflllfJf' P/(Jf1S ftr Ditch CCdrd

2. See kce&6 Ro«J PMM



• • •

_OF_

14' MIn
lI~lri ROIld

Hoi! 2

J'

48- FtJI)CtJ

,,,
",- - - --}

48- Fence

t!§ ~~~.AI ..... '
9 ".,. 202-8(0000

I 202 KA 023 ,

19' II1n6' to 12'

IESD J[H"': 4/0S ARIl<JIA tvARllOT ~ nUHSpeJUATKlH PREL I" INARY

.. ees 4/0S RO~T=~T~B~CB8 STAGE IV

ce ~==-...::: ELLIPS RO fWPS 1lIKA" ''UXB ~~TR~;;
~CcnA.Ibnts:---- TYPICAL SECTION C~STRUCT ION

OR RECORD INC
em; tcO.G·S,IZ

JO' to 28'

TYPICAL SECTION • RAMP 'UKSI

S/~ 7--OJ.Zl 10 SI~ 21--01.,-s

16'16'

3
Cone Qxb " GvtItM'.
($«I P/¥t$ f()l' Type " LOCdl/onJ

S10JkJtJr TfMlmtJd. 0tJI~1 A

24- ThiCk TtJP6d1 Pl4llng

Cone H«f BlIrrlfr.
lS. Pl4ns f()l' Type " LOCdllonJ

Cone S1tJew~/k

10.7'

PMttttd StrUChl41
S«:Jlon No. J

12'

IKJTES,

1. S. Dr~Mge PI«t& f()l' lJlch Qxtrd

2. S. k:t:tJ66 Ro«J PHIM

16' I/In

TYPICAL SECTION • RAMP 'UKA'
S/~ 8--66.10 to SI~ 26--45.~

12' 5' VcJflM
42- 'ItJI'lIc« ~
Concrete BNrftll'\. I

£JrF--~=;===~~~~==-:;~===~~:::20,1,.,



_·_OF_

•
202-e(00718

TYPICAL SECTION • RAMP ...0­
SI, 0 ..00.00 10 SI, ""58.75

,...-----w-~......'I"'I!'II~ ................,__..----.....---.....
ID1I lOt "/05 MtZ~~:,,=,=TIOM PREL .WINARY
- cos :/O! ROADWAY DESIGN IIRVICBS S~G~

• • ............ UclELLIPS AD JIMI»S 1MC" a... HOT FOR
"'C'.clnNtn:?-"== TYPICAL SECTION COteSTRUCT ION
1-=1r----rft:ll'l'lllll.:----'----------~ OR RECORD IHG

DIG IICl. G-SoIS

•

TYPICAL SECTION • RAMP "'C'
SI, 0.00.00 10 SI, '''''".67

26' to 41'
O~

IIOTES,

I. S. DrfJIfIJI{JI PIItw for t:IIt:II CfJdrtJI

2. S. kxJtItI6 R1»tI PI«tI

Cone QI/) It QJnr.
(SIe PMM for T1fJJI It LOClIIIonJ

ShtJuIt.W T""'fIed. DtJIfJll A

24- TI1k:! TCfIJIJdI PMllntJ

Cone HilIf ,."",.
(SIe PI«tI for Type It LOCIIIfonl

Cone Sldewllt

•

~ 'I/ICC'
CIt

,,' 12' 5' v•• V"". 16' r v•• v••
/9' IIIn 6' 10 12' 16' 10 2,3'

.!!1!!.

3
see L.. ,...

V.I. /0' v•• 'I.,. 16' /6'
/9' I/In 6' to 12'

.!!1!!.



• • •

J'
[J-

V.I. 5' 12'
19' 11Ift6' to 12'

TYPICAL SECTION • RMP ...
St. 9·91.72 10 Sta 21.62."

V.,.
10' to 28'

10' 10 28'

.p'

CctJt: Curb .. Gutllr. 3
IS. PIfM lor Type .. LOQJllonJ

ShtJuk/Ir TrtMllIed. lJtJI~/ It

24- TM:I T(JfJ«J1/ PIIllttIJ

CctJt: IM/f BItt...
ts. PItIIkI lor Type .. LOQJllcnJ

CctJt: Sldfnlt

12'

IKITE5,

I. see Dt~1I/JIJf PItIIkI I(JI' atr:h CodrtJI

2. see At:aIa RDiId PItIIkI

TYPICAL SECTION • AMP 11'·
51, S·24.Z11o 51, 23."."

12' 5' V.I.



•

TYPICAL SECTION • RAMP 'Brr
SI~ O.«J.aJ 10 $/~ 20.22.55

•

TYPICAL SECTION • RAMP -sc­
$I. 0.00.00 10 SI~ 15.28.60

26' to 41'
O~

NOTES,

I. See ~~,. PIn for tI1t:h CottrrJ

2. See Acaa 1lOIMI ",..

ern: Qlb , fJuIIII-.
(See PIn for T1fJII , LtJCllllonI

S1rJuIdfJt' TfflllllIIIJd. OtJIIII A

24- TNct TtJtJ«JI """ttg
ern: ~f BIrr",.
(See """,. for T1fJI , LoctI1tJnJ

ern: Sldtwllk

•

[I]

I!J
III
III
III

'*!,;BC'
J' 12' S' V.,. V.-I. 16' . r V',. V.-.

/9' 1/111 " 10 12' 16' 10 D'

~

3
satt.. PIIM

V.-I. /0' v•• VerI. /6' /6'
19' 11111 6' 10 12'

~ or



• • •

S'· 26'

i ProfIle Ora
,..,. StruchIM
S«:Ilon No. 5

14'

14'· 26'

S'" 26'

11.5'

I

2 I

I
P6'Ie/IIId Struclur~
SCl1tJn No. 5

TYPICAL SECTION • RAY' \lA'
7·a.54 10 /9.00.20

NOTES,

I. S.lk~Mf1I PIIM ,,, ak:h CfJmd

rI1 Cane Ctxb .. (Nt,...
L!.J IS. PIIM '" Type .. LOCiIllonJ
II] SIoJIdIr T,.,... DtJI~, A
m24- TNct T,.,.' PI,l1flQ

-v-n

TYPICAL SECTION • RAY' \lA'
7.2'!J.61 10 2'.'5.91



17' II'
0' 10 ,,. 0' 10 ,,.

TYPICAL SECTIQtt • UcDOtELL ROAD
St, 6.75.00 10 51' 14.4/.U

II' II' n'
5.58'
5'

rT. Cone arb , Gulltit' -L!.J lSee PIMt$ (tr T1fJfJ , LOClJllonsJ

~ Cone SIngle CurbI!J lSee pw. (tr .T1fJfJ I/tfJ LC1C4I1Of)$J

[I] Cone Sldewdt (5'J

[3] 24- Tliet T(fJI!i1JII PI,"ng

~ 24- Thiel T(fJI!i1JII PIllIng or
~ 1J«J1«t PM.ng (See PIri (or

1J«J1«t FWlng LociJI1tJnsJ

[!] =~}f,. LC1C4"QItIJ

m 1N/1hJnIJtr:IJ RoiIdL!.J ,- AS CJdM 2
(SIt pw. (tr I.IJt:4I1QItIJ

IIt:lJtMiI RtI
C&I
£
I

II' · II' II' II'
LI Turn

l
LI Turn

IMe L_
9' ·

p..". Slrut:hl41
S«;Ilon No. S fit 6
is. RoiJdfty PliJMJ

IS. RrJiJtJwy PIiJMJ ProfIle 6r«Je

TYPICAL SECT'Qtt • UcDOIELL ROAD
St, /4.4/.6J 10 St,21.65.OO

,,' 6'
RI Turn

L..

•

TYPICAL SECT'Qtt • UcDOIELL ROAD
St, 2/.65.00 10 St, 25.32.71

-pi'

•
_OF_

•



• • •

TYPICAL SECTION • McDOWELL ROAD
$II 25-32.71 10 511 29-7B.(Jf

/1'

PMJtMd Slruclrld
S«:/I(JfI No. 6

II'

, 10 10 0' 10 II'

ItIcDt11tf/I RtJ
C8t
f,

10' I 10' I,.
Lt rrln LI r~

lMI!! LOM

~

II'1/'II'

TYPICAL SECTION • McDOWELL ROAD
StI 29-7B.UlIO 51, J2-SS.57

r:-1 CGnc ~b • QJlIrL!J &e PMM for r",. • Lal1tJ1l1}

r:1 cane SIngle ~bL!J ts. PMM for T",. • LOCtIlltJIlI}

[II cane~t IS'}

II] 24- TNct TQP«JII PIllIng

r'5l 24- TM2 T'" PIllIng or
~ Met11.. ~ng IS. PIri for

Met11.. ~ng LOMIltJIlI}

[!] Met11.. "-/ng IS. PMM for LOCtIllantI}

171 CGnc V.UC/II IW_ W411 'III Fila
~ (S. DIIiJll K}

TRAtS flO. H 5T82 ole 202-8(007)8 _OF_



•

IB' 111ft "10 12'

BtDWfl RtJ
C$I
r
I

28'

TYPICAL SECTION • SRO.. ROAD
$14 20.00.00 to $14 ".25.92

TYPICAL SECTION • BRGIN ROAD
$14 8.25.92 to $14 25.O$.T!

•• -gen

•

rT.~ QI/) " Gutter .L!..J IS. PMn6 f" T1IJIfJ .. LOCiJlltNJ
IS. Deltlil A f" C-05.1O Qlb .. Gutter
ShtJu1dIr T,.'mtJN6J

r:;'1 ~ SIngle Qlb
~ IS. PlMI f" Type " LOCIlltJn6}
r;,~ SldtJwdlt 15' or 12'}L!J IS. PlMJ f" rtdlh .. LOCiJI1Oft$}o 24- TNCI TtlPlldl PNIIWj

[[]~ AprtJII /WWj. SpcI(J/ Deltlil B. TYfII ~

161 24- TNct Tf¥)6d1 PItII/~ " MetJliJIt
~ P_ft(J IS. PMn6 for 1Ied1iJ1t P_Wj

LOCfIlttNJ

r;"1 INI~ RoiJdL!..J !- AS CMA 2
IS. PMn6 fIX' LalkJMJ

•



• • •

_OF_

rt1 Cone Qlb .. GutterL!.J (see PMnts tOf Type .. LOCIIIQftfIJ

r;-, Cone SIngle Qlb _L!J (see PIMtJ tOf Type" LOCII1tJAf)
r;"l Cone SldtJwllt (5-. 7' Of 12-)L!J (see PMnts tOf rtdlh" LOCIlIOAf)

II] 2"· TNct TCI*II P#lIlftfJ

lIJ t: 1'0IItW., S/JtJt:/1I DtJIIII B.

riJ 24- Tlt/et TtlJlldl PIIllt:V t!' MtJdI«l
L!J IWIng tSet PIIM IOf 1Ied1«1 P.r.

LOCIIIIOMJ
rj1 Cone Vet1ICl11lWrlr Will with FtJ/OI
~ (see 011«1 J()

2021. RED UTN FlY. POWER ROAD • UMlVERSITY DRIVE
TRACS NO. H 5782 ole 202-B(007)8

;·mn I

'I~

.;-n

:1 ~ ~.' J
S'

54'

TYPICAL SECTION • BROWN ROAD
51, 25*O'.7J to SI, "·95.99

Brown Rd
C6I
f
I U'

ProfIIt Gr.

TYPICAL SECTION • BROWN ROAD
SI, JJ*95.99 to 51' J5*7J.JB

&own RtJ
C8t
r

28' V.I. !V"I. 28'

TYPICAL SECTION • BROWN ROAD
SI, "*46,41 to SI, 5J*59.79



__ OF_

•

,- AS lCMa 2)

TYPIC~ SECTION • "AIMT ROAD

TYPICAL SECTION • CAP ACCESS ROAD

-gift

'RACS NO. H 5782 ole 202-8(007)B

•

NS PowtI Rd 58
"""" RtJ

lJtIfu PowtI RtJ
lJtIfu C&lf DlI1tJLr

I I I

I' i I

TYPICAL SECTION • POIER ROAD I CAP BRIDGE DETOUR

TYPICAL SECTION • UcKELLIPS ROAD I BROWN ROAD DETOURS

IWlJlttIi '1111
see PIMI

FRS
~ ". .....,...

•
TYPICAL SECTION • UcDOIELL ROAD STAGE 2 DETOUR

51' II·B5. fX) 10 I! •a fX)

TYPICAL SECTION • McDOWELL ROAD STAGE 2 DETOUR
$I, l.oo.fX) 10 II .85. fX)
$I, I' .2!5.fX) 10 I! .76.22

TYPICAL SECTION • UcDOWELL ROAD STAGE I DETOUR



REMARKS

•
~_ ..~....,

9 .", 202-SCOOM

I 202 UA 023 I

CSIt .. CQRIIUGATEO 5TUL PIPE
CAP .. CORRUGATEO AU..I..... pl'£
ACP .. REINFOAaD CONCRETE PIPE
NtCP • MOfC-.WORC£D CONCREtE. PFE
_IPCP - MOfC·REWORC£D CASTooIN-PLACE COtCAETE PfP£
CtCJP£PP .. CQRIIUGATEO HeCK DOGT" PO,",'£THYLE~ PLASTIC PfPE

•
NOTta
"PE oPT" KLICTED AM IHOSE
RlCURED TO WEET ..I......
soma: LIfE.
SHADED "PI oPllOIt 'ILDS
AlII NOT A&.l.OIAaE Ai. TERICATES.

NOTEI
'OR PIPI CUl.YUT "'~T
sa 5TAN)ARO DRAIING C·IS.!!

NOTII
IIf: !tAOS lit PAAUlTHESIS co. 0.0 • o.ocu lit
llf: If:AOtMG (It SCM: (It TIf: CO&.UIlIcS 'AI nc
RECClMtUD PRECISICIt (It TIf: YALI.I: TO BE
EJ(lEAED lit TIf: CClLWf.

•

I 202l. Wed St., 1O!2tSO 94' Lt to II 30 160 2( C-18.IO 6.7 1573.73 ITI 39 WIll to WHI2
_ 202L ¥eel Sf., 1094.20 94' Lt

I

! 202\. YecI St, 1094.20 94' Lt to 12 36 333 2<4 C-18.IO 6.~ 1571.33 498 98 UHI2 to I.IH13

202L Wed SfcS I09J.q.!) 9Z" Lt

~ 202L Yed St., 1091.42.90 !2' Lt to 13 60 405 2~ e-I8.IO 9..9 1569.51 1338 268 Uti!3 to YH14
I

202L Wed St. 1101+50 9Z' 1t

5 202L wed St. 1101.50 92' Lf to l-i 60 396 2<4 CooIS.IO II." 1570.61 1473 262 ...14 to MUS

I ~ R4Io t St., Ilt3JA9 It Lt

IIt:O R4Iq) CSt4 13t37.49 Ir Lt to IS 66 332 24 c-Ia.lo 12.1 1571.02 1499 244 WHI5 to WHIG

202L WId SfcS 1101.15 114.91' It

202L Wed S'c11101-rs 114.91' It to 16 12 356 24 e-IS.IO 14.1 1572.19 19Q.i 288 t.fH16 to t.tH17

202\. Wed St, 11I2-30 lor Lf

202l MId Sta 1112-30 104' Lt to 17 72 395 24 C-18.IO 15.8 1572.95 2166 320 WHIT to "H18

202L Wed Sta nl6-25 1OC' L1

81 202L WId Sfa 1116-25 )04' Lt to 18 12 325 24 C-18.IO 15.5 1572.28 1738 263 Wltl8 to WHI9

~I
202l111ed St. 1119+50 104" Lt

9- Sheet Total
0
..:i ARlZIJIlIIPARTlENT (I trwt5PGtlATION PREt.IWINARY... .. R$R 411/0lS..c I11lIlIDAL 'IRI9UI1ATDlInISDt
Q - .... 411/0! ROADWAY DBSION 81RVICBS STAGE IV

411 tI'" ....,1..:;:
tEl PIPE StMWtY StCET NOT FORa! C0t4STRUCT ION

OR RECORD ING
DWG ttQ, G-LI

202"8COO7)8 _OF_-..,



~..... _...~..... IA 1ICIf1

9 .,. 202-ecOOns

I 202 WA 025 I

CSP - CDARUCATED STEEL PIP!
CAP - CClRIlUCATED ALWI.... PIPE
RCP - IEllf'aRCED CQtCRETE ..IPE
tItCII - NCN-REIHFORCED COtCRlTE .."
NtCIPCP - NCN-REllf'aRCED WT·....PLACE CONCRETE PlPI:
CJOIIlEPP - CClAAUC4TED "IClt DOf$TIY PCL1ETHTLEttE PLASTIC PlPI:

Naill
PlPI: OPTIOIIS S£LICTED ARE THOSE
IllEUIU to .cIT M1.....
SEIMC£ L'E.
SHAOED '" ClPTIClII FIELDS
ARE .T ALLOIA&E ALT~TES.

.TII
, .. PIPE Cl.LWRT PLICDOT
SEE StAIGAAD DRAlte C-I5.1'

tGT£I
TIC ZEROS .. PAAEHIICSIS co. 0.0 , o.ooa IN
tIC ICADlIG or SOUl tI TIC COL.-.s ARE ItC
RECCMattDED PR£CISIOll tI ttC VAl.LI: 10 •
EHTEAEO lit ttC COL...

I... REMARKS...,
2aA WId Stt I1I!t5O 104' Lt

202lWld St. 1124-00 1CM' l t

202L WId St. 1124.00 1CM' U to 20 12 395 24 e-IS-IO 14.1 IS70.n 1938 320 UH20 to LtH21

zoa MId St. 1121-00 IOC' U

202l WId St, l121too )Of U to 21 72 247 24 e-IS.IO 13.8 1569.43 1245 200 UH21 to YH22

202l ¥ed Sf' 1130+50 IOf' l t

~ 202L MId St, 1130150 104' Lt to 22 78 337 24 C-I8.IO 14.9 1569.74 1941 299 a.tH22 to t.lH23
I

202L Med St. 1133-91 lOUr Lt

t 202L Med 5tlll33-91 JOUr Lt to 23 18 503 24 e·18.10 16.0 1570.52 3124 446 t.tH23 to t.tH24

J Mel RaIl> I St. I'~ 24' Lt

r.t:l _ 1 St. "95 if l t to 24 5 78 396 24 e-I8.IO 11.4 1511.37 2717 351 MHZ4 1'0 UH25

202l Wed St. n.,.oo 92' Lt

202l11ed St. 1143-00 92" Lt to 25 5 18 S9 24 C·18.10 19.& 1573.15 429 52 M1125 to Jct25

lOa ¥eel St, 1143-59.27 wr Lt Dtl Dn

202l1M1 St. IISS-IX) !2' Lt to 28 6 96 245 24 C-18.IO 24.5 1516.40 2593 279 ....28 to Jct28

zoa MId St. 1152'5S !2" U 011 DI2

01 2021. lied St. 1161.15 9Z' It to 29 6 96 675 24 C-I8.IO 23.4 1516..15 1029 768 t.tH29 to UH280' 202l111d St. I1SStOO 92' Lt

~I
~ .. Sheet Tot.
0

a:i ARIZONA IUARlIIJIT f'I TIWISPCRUTOI PREL IY1NARY... mil ItSR II1IlIIDl 1RII5PII1Al1111h1SX11-e - I" STAGE IVQ ROADYAY DI8ION IBRVlCBS

>-
,,~ n.wIcw

HE. PIPE StMIAAY 5te£T NOT FOR
lit CONSTRUCT 'ON

OR RECORD ING
DIG MOo G-U

_OF_
-ten

• • •



• • •

REMARKS

w - CORAUGATm STEEL PIPE
eM' - CORALJGATID ALIM,.... PFE
ACP - REItt:OACEO CCltCRETE PlP£
aRCI' • a-HEWORCtD CONCRETE Pft
.,PCP - IOt-HEWCACm CAST·Itt-PLACE COfCRETE pt..
CJOIEPft - CORAUGATm MICN DENSTI' POL'tETMYLE~ PLASTIC pt..

MOTEr
ptP£ QPTIOIIS SIlSCTED ARE THOSE
REOURED TO flUT .........
soma LifE.
SHADED 11ft: QPT. 'ELDS
ARE MOT ALLOIA&E ALTDIIATEI.

MOTE.
'01' PFE cu.VlIT PLACDIUIT
SEE SfAll)ARO ..IIG C-I3J1

MOTEl
TtC ZlROS .. PAAlNTICSIS co. 0.0 .. 0.00. lit
TtC ICAONG OF 1M OF TtC COI.UIiId ARE TIC
A£COWEJUD Pl'EaSION t1F TIC VALlE TO lIE
E.tTERED Itt TtC COLUIlIC.

Itk~ t St, "to«) II' Lt to 31 96 210 2~ C-18.10 19.9 IS73.51 1878 239 MH31 to LlH30

202l WId Sta 1161+21 9l' Lt

202l Ued S14I IIlS+67 106.IS' l t to 32 96 536 2~ C-18.10 18.2 1572.37 ~~63 609 MH32 to t.lH31

Itt .... CSf'13~ II' Lt

202L MId Sf' 1112+00 104' Lt to 33 96 632 2~ C-18.10 16.'- 1571.16 4191 119 t.aH33 '0 UH32

202l Ued Sfa 1115+67 106.IS' Lt

202l Yed Stc! U!)f(X) JOt Lt to 34 96 797 24 C-18.10 11.3 1572.8S 5890 906 MH~ to t.lH33

202l IiIed Sfa 1112+00 104' l t

202l. MId St, l198tOO J04' Lt to 35 90 800 24 C-18.10 16.0 1572.8S 5547 841 WH35 to t.tH34

m MId St. II9OtOO t04' It

20a lied St. l202loo to4" Lt to 36 90 401 24 C-IB.l0 14.6 1571.85 2562 422 ....36 to WH3S

202L Ued St. 1191100 tof l t

2021. lied St. 1206100 )()4' Lt to :57 84 399 24 C-IB.l0 13.0 1571.16 2184 386 WH37 to UH36

202L MId St. 1202+00 104" l t

§! 202L WId Sf, I2t2fOlI07.4!' Lt to 38 18 6<M 24 C-18.10 13.0 1572.30 29~5 536 WH38 to Uti]7

~I
202L YId Sf' 1206100 104' Lt

9- Sheet lot'"0
~.......
0

> "% R.,,~

tel PIPE SlMIARY St£ET NOT FOR
~ COtCSTRUCT ION

OR RECORD 'NC
DIG MI),. O·L!

202·6Ioo7)B _OF_
-P"



__OF_

REMARKS

•
202L RED "TN FlY. POt£A ROAD • UNIVERSITY DRIVE

TRACS NO. H 5782 ole 202-B<00718

IDa RSII oUOS ARIZ~~:,::='MJI PRELIMINARY

I2-Si=::j'~.I'C=::J~:/~OIl1-~RO~AJ)~W~A!.Y~D~B8I~ON~a~BR~VI~CB8~---1 S-r.~G~V• =-~....... ... PIPE SIMIARY SlEET NOT FOFt
~SbrNtiiWl_ca.ItnI""""'~:-~·_"__"""" -4 ~M~~~~:~ci

DIG NO. a·...

END TREATMENT

CSP • CORRUGATED STEEL PIPE
CAP - COARUCATED ALU.I.... PR
RCP - REIWCJaD CONCtI:T£ PIPE
.., • IOt-REIlf'OACED CONCtI:TE PPE
NtCIPCP • IOt·REIlf'ORC£D CAST·...-PUCE CONCRETE PIPE
CJC)PEPP - COARUCATED "IGH ODdTtY POLY£THn.EtC PLASTIC PIPE

-."

2'" C-18.IO U.T 1572.96 2458 "'44 tMMO to UH39

24 e-Is.to 9.6 1571.59 2368 "'91 UH41 to UH40

24 e-IS.l0 9.2 1571.98 815 184 ....42 10 MH.cI

24 e-18.to 9.4 1573.61 1071 236 ~3 to.t.tH~2

24 e-IS.IO 9.2 157"'.43 494 104 t1144 to UH~3

2" C·18.10 9.8 1576.01 1007 209 MH4S to UH44

24 C·I8.10 9.1 1511.,24 109 138 UH46 to t.fH~S

24 e-IS.IO 10." 1578.63 720 136 t.lf47 to UH46

•

NO'IEI
PIPE OPTICIIS SEUCTED _ TMOK
REOlIRED '0 auT .........
SEIMC£ LIFE.
SHAO£O 11ft OPTION FELDS
AIlE NO' MoLc.AlLE ALTERNATES.

NOTEI
FOR PIPl ClLWAT "'&eDDT
IlE StAItDARD DRAI. C·1J.1I

•

NOTEI
TIC ZEROS .. PARUMS'S co. 0.0 • 0.001 ...
'IC ICADIIG OF SM OF tIC COLIMtS AlII tIC
RECCMf:1UD PR£CISIOtt OF TIC 'MoLE TO •
EN1E11lD ... TIC COLtIIt.

I.."".... _ I St. 11(1 N' Lt to

202L WId St. WtClI07A' Lt

! 202L Wed St. 12'22+50 !l' 11 to 40 66 6<M

.. .... RdIIP ASt, ItOIi 2f Lt
15

I 202L .... St, 1229+21.21 92' Lt to 41 66 668

202l YecI st, 1222+50 9Z' 1t to

l! 202l YecI St. lZ32+OO • Lt to 42 60 278
l!I

202l Yed St. 1229t21.21 92' It

.. 202L .... St. 1236.00 90' Lt to 43 54 398

J 202L .... St. t2lZ~ II" Lt

m .... St. t231tOJ 2' Lt to 44 48 199

Z02L MId St, It.tO) 90" Lt

202L MId St. l242tOO 92' Lt to "'5 48 398

Z02L MId St, I2J1tOO 9Z' Lt

202l .... Stet 1245100 R' Lt to 46 42 299

202l ¥ed St. I24ZtOO 9Z' Lt

81 2021. MId St. 12,.,.95 !l' Lt to 47 42 295

~I
202L lied St,l245tOO 92' Lt

~- Sheet Tot..
0

.::i..
~
CI

->
~



• • •C? • CORRUGATED $TUL PIPE
CAP .. CORRUGATED Al.IM/1dI PJI£
ReP • REI,*OACED CCNCAETE PIPE
tftCP • teOtt·.WOACtD C"'E pft
IlACIPCP • teOtt·.WORCED CAST·Nt·PLACE CONCRETE PIPE
oavP • CORRUGATED HIGH DDlSTIY PGLYETHYUNE PLASTIC IItPE

teOTIa
PIPE .,1OtIS SELlCTED ARE TNOSE
REGUlia TO IlIUT WI......
SDMC£ LWL
SHADED 11ft .,. 'ELM
ARE teOT ~LOW_[ AI.TERMAns.

teOT£.
'OR PJI£ ClI.Yt:RT P,,",COOT
sa STAJCJARD DRAI. ("I5JS

teOTEt
TtC ZEROS It PAREHTtCSIS 10., 0.0 • 0.00) IN
TtC tCADlIG f6 SOIllE f6 M COLIMCS ARE TtC
RECOIMIUO PRECISION " TIC YM.L£ TO .:
IItTUEO lit Tt€ COLWH.

;/
~ REMARKSlot

zoa Yed Sf' 1060+614' Lt to

202L MId Sf,I06Ot00.6' 166.45' Lt

! 202t. Yed Sf' 106If06 19B Rt to 101 2" ~ e-I5.92 5.7 25 1586.88 90 19 CBIOI to CBIOO

~
202l Yed St. 1060+61 4' Lf

I

I 202l.., St, 1074t51 f Lt to 102 24 363 C·15.92 5.5 10 1607.38 289 73 CBI02 to COIOl

202L WId St, )071.20 6' Rt

J! 202l WId Sf' 101lt2O " At to 103 6 24 265 C..I5.80 S 1601.06 483 S3 CBI03 to Jctl03. Oet,,11 09
I

Otl08202L WId St., 1011.20 25' Lt

, 202l WId 5t,101l+20 199 Rt to I~ 24 78 C·15.92 5.5 15 1600.86 62 16 CBI04 to COlO]

I 202l WId Sf' 1011+20 " At

202L Wed St••tt) 6" Rt to 105 6 24 222 C-15.80 S 4.0 1596.01 415 45 CBIOS to Jctl05. 08t,,11 09

202l WId Stlt 108I.t) 2W Lt Dtl08

202L Wed St, 1085'50 6' Rt to 106 24 196 C-15.80 S &.1 1588.38 346 39 CBI06 to Jctl06. DetaR 09

202L WId St, 1085.50 190' l t Otl08

202L Wed Stll D5'50 M Rt to 101 24 76 e·1S.91 5.5 15 1588.01 2S 62 15 CBIO? to CBI06

202l WId Sf' .'50 " Rt

01 202L WId St, JOI9t51 .. Rt to 108 30 163 C·15.80 S 6.1 1576.89 191 40 CBIOS to t.tiIO
o·

202l .., Sf' 1090+115 9C' Lt01
~I
9- Sheet Tot. 90 2232 336
0
W ARlZlII4 IIPAAMIIT (I lRAHSPCltTA110M PREL ,.. 'NARY... mil IIUI ~• .... 1'UI5PaI1AtllllllhlSDl
Q - '" C/OI ROADWAY DI8ION IBRVlCBS STAGE IV.,
-> 1&% RMftw................... ... PIPE SlMAARY SlEET NOT FOR..... SINJ~:::-~IX COttSTRUCT ION

OR RECORDING
DIG MOo G·U

_OF_.....



_OF_

REMARKS

CBIIS to C8116

CBIIT to CBIIS

CBII6 to CBII5

CBII~ to Util3

CBIlS to C8114

CBIl3 to Jctll3

CBU2 to CBlll

CBlIO to ....11

175

86 20

128 24

2Q 101 25

20 84 21

15 15

20 94 25

25 10

20 137 35

•

1569.24

1571.89

1569.24

1569.29

1569.01

1568.05

1592.33

1569.-47

= :; :: ARlZa:=='l~'1C* PREL UUMARY

15!i:=~L:=:::J~4 ~_~RO~AJ)~W~A.:!.Y~D~B8I~GN~I~BR~VI~CB8~---1S~G~V• ='==-_.-... tt:. PIPE SlIIWtY SleET HOT FOR

..,SlM'tiiir_CclndtInII;;;rjj:-_--..--.......----------~ ~OHS~~~~ :~:
DWG ftO. c-u

5

10

10

10

15

20

10

6.5

5.5

5.5

1.4

5.5

10.2

CSP - CORRUGATtD STEEL PIPE
CAP • CORRUGAtED M.IMI.... PIPE
RCP .. REIJ*ORCED COIGETE PIPE
NRCIIt .. NCII..REWORCED CONCRETE '"
NtCIPCP - NCII..REWGACED CASf-IM""'ACECGGETE PIPE
CIGPEPP - COAIUATED HIGH I)EJtSTlY PClI.YEnm.ttC "'ASTIC PIPI

C"15.91

Coo15.91

C-15.91

C-15.91

C-IS-91

C-15.9t

C-15..80 S

C-15.92

•

IeOTEa
PIPE CPT.. SELECTtD ARE TMOSl
REOlIR£D TO IlEET "'......
SERV1CE LIFE.
SMAGED Pft CPT. 'IELDS
_IeOT M.L.AlLE M.TEAMATEL

11

82

85

12

101

lI8

101

176

MOTEl
'CIR pft cu..RT ''''COPT
sa SfAIGAAD 1llA1. C-ISoII

30

30

30

30

30

24

24

•

IeOTEa
TJC ZUOS .. PAlUTJCSIS 10. 0.0' OJ)OJ lit
TtC tCADN rJ1 soc rJ1 nc COL-.s ARE TIC
REalMIUO ","ISIOII rJ1 TtC YM.LI TO .:
ENTERED .. TtC COL\YI.

202l Wed St. 1097+42.90 J9.5' Lt

2OZI. Yed St. 1091.64 1'U Rt to 116

202l MId St, 1095+64 J99 Rt to 117

2021. lied St. 1097.42.90 aAt

202l. Wed St4 IOtI+e90 aRt to US

YeO _ 0 St, 4.20 lIS Rt to 112

203. MId St. 1095.64 J99 Rt

2021. lIlIeS St. 10!12.5O Sf Lt

2021. lied St4 mz.!O J9.S' Rt to 110

; 202l Yed StcS IOST.42.tl as' Lt to 114

~ 202l Yed St, IO!6t4'l lU' Lt to 113 2
a

I 202l YId St,IOtT+42.!I 9l'lt



• • •
teOTEl
11e: %lAOS .. PARlNTHESlS co. 0.0 • 0.00' tit
Tie: le:ADIG fI SCM: fI THE CCl.IAId ARE nc
RECOIIMJa:D PRlCtSIOtt fI 1HE YALlI: 10.
ENTERED" lHE COL..-

'GTII
FOR PK eu.""," PLACD8IT
SU SlANDA11) DRAlle C·l!.IS

te01la
PIPE OP1" S[LIC1m _ 1HOSE
R[OUIAEJ) 10 IlU.T ..,.......
SUMCt: Lift.
SHADf:0 PIP£ OP11ON FIELDS
_ te01 ALLOI&a.E ALfEAlCA1ESe

CsP • CORRUGATED STEEt. PIPE
CAP • CORRUGATED AL...,I.... PK
RCP • REI..CIACtD COttCRETE PK
NtCP .. IOt·REN'CllCED CQttCRETE PK
NRCIPCP • IOt-REN'CRCED CAST-''''PLAa CONCRETE PIPE
OGPEPP .. CORRUGATED HIGH DOCSTI' POLYETMYLEfC PLASTIC PIPE

REMARKS

ltD _ CSt. '.90 11' Lt to 120 24 87 C-15.92 5.5 2S 1577.01 79 17 CBI20 to "'14

202'. Wed St. 1101t50 9l Lt

202l lied St, 1101+50 19.5' 1t to 121 24 II C-15.91 7.4 1570.33 ~ II CB121 to YHI4
; 202l WId St, 1I01t50 iZ' 1t

I! 202L Med St. 1101.50 l!.S' Rt to 122 2,. 164 C-15.91 5.8 10 1570.33 20 151 33 CBI22 to CBl21
J

2021. MeclSt.IIOI.50 19.5'lt

10 YeO A.!ro D5to 1Ot85 11.5' It to 123 24 48 C·15.91 5.5 20 1512.54 J) 38 10 CB123 to CB122
I 202L Yed St. 1101+50 79,S' At

ltD R.-p CSt. IIt80 50S' Lt to 124 24 17 C-15.91 5.8 10 1511.54 20 19 CBI204 to Jet 12~
YeO _ CSt" 11182.111.96 Rt

ltD "- CSt412.n 50S' Lt to 125 24 C-15.91 12.2 1510.86 XI 0 CB12S to ~15

YeO A.!ro CSto 12.77 MS' It

..-.0 RaIp CSt41lt31.49 5.5' Lt to 126 30 II C-15.91 8.6 1510.74 ! 14 CBI26 to "HIS
lIeD _ CSt. Il+SlA9 18' Lt

g! 202l Med St. nOSt4) f1 Rt to 127 30 125 C..I5.80 S 1569.20 149 31 CBI21 to CBI26

~I
YeO _ CSt,I,.51.49 5.5' Lt

8_, Sheet Total 1010
&:J ARlZCIIA IUMnEJlT Cf llW15PORTATICIt... PREl.l .. INARl'
~ JI'IUIIIM. tRII5II(Iltlll1lh15D1

STAGE IV0 ROADWAY DBSlON I8IlVlCBS

-> till' RftIew

lEI PIP! SlMWW SlCET MOT FORHi CONSTRUCT 10M
OR RECORDING

DIG NO.. a-LT

_OF_
"P'



END TREATMENT

C$II .. CORRuGATED StEEL PIPE
CAP .. CORRUGATED ALwt.... ,"
RCP • IEIWORC£D COICRETE 'IP£
NtCP • ·IE ORaD COICRETE ,"
IfICIJIICII ·IE ORaD CAST·.......ACE COIICRETE PIPE
CJC)P[PP • CClRAUGATED HIQH DElCSIIY POLYETlrtLEtC "'ASTIC PIPE

MOtta
PIPE oPTIOIIS KUCTED ARE THOSE
.CUED 10.1 WI.....
S£JMC[ L.£'
SHADED PIlE oPI. 'IELDS
ARE ·IGI ALL.Aat AL T[RNATEL

.tEl
'DIll ,III: cu..ltl ...ACDOT
SEE STAIGARD ORA.Hi C-IS,15

.IEI
IIC ZEROS It PAAOIftCSlS co. 0.0 , 0.00. It
IIC ICADtIIC 01 SM 01 M CCl.lMtS MIl M
.COflMJUD ","ISIOII 01 IIC VALW 10.
ENtERED II ftC CCltLMI.

I..-&i

YcoO _ DSt. 1St" IIJ2' It to

WeD RcJIp DSt, I4tD 118 At

ItO _ 0 St, 12'12 115" Itt to 129 2 2" 75 C..IS.92 5.7 1570.38 61 15 CSl29 to CB130

ItO _ DSt. IltST.Al n.s" Rt

lid) .., DSt, 1"ST.Al n9 Rt to 130 2" 76 C..IS.92 5.9 1570.21 65 15 CBt30 to CSI31

WeD RaIp DSt, 14.» 119 Rt

I! lIeD '-DSt. 14'» 115' At to 131 3 30 139 C-IS,92 6.9 1570.38 148 34 CSt31 to CB127
3

202t. MId St" 1105140 0' Rt

Ii 202L MId St" nol•• 1OSJl' At to 132 24 156 C-15.92 6.1 1571.63 134 31 CBI32 to CBI28

J lid) "- 0 St, IS+" IIJ2' Rt

202l MId St" IJO!f]l 95JO' Rt to 133 24 ISO C-15.92 6.0 1512.24 127 30 CSl33 to CBI32

zoa MId St" tJOT•• IOSJr Rt

202l lied St. I1lOtSl 91.56' .t.to 134 24 120 e"Is.92 5.7 10 1572.55 99 24 CBI34 to CSll]

202l11ed St, 1109+37~ Ht

lid) _ CStill I"" U' Lt to 135 24 12 eoo15.91 5.8 55 1570.86 '5 13 CBI]S to Jc1135
UcO _ t Still 13'91 W u

01 lid) ... CSt,15'. 58 Lt to 137 24 12 C·15.91 5.7 80 1571.34 • '4 CBI37 to Jetl37
o·

YcoO" CSt.15t119JZ' Lt
~I8 ..

Sheet Tot.. 180..!.
0

a:J ARIZ. IVARTtQT rs llW9C11TATtoN PREL 'YINARY... n:JMIM. 1UI5PCI1AIDIIlI1t5D-e TICIt STAGE IVQ ROADWAY DBNON 8BRVlca

... Id "5'4 RMew

LIJ ,.. 1£1 PIPE $lMWtY SHEET NOT FOR
a::

~Ya
CONSTRUCT 10"
OR RECORD I"G

DIG NO. ,·u
_OF_

.p"

• • •



• • •
END TREATMENT

CSP • CCIARIJGATED SIEEL PIPE
CAP • COIIIUGATED Al.WI.... PPI
RCP • REI..-GRaD COICREIt PIPE
.... • ...• GRClD ~TE '11£
_IPCP • _· auD CAST·..·PUCE CONCRETE 'lilt:
CIC)PEPP • CCIARIJGATED HIGH DENSIIY PClLYETHYLEtC PLASTIC PIPE

NOTEI
ptPl.TIOIIS SELECTED AM: TIIDSI
IECIURD 10 lUI .........
sama: L.E.
SHADED NIl: .T. FIELDS
AM: NOI Al.LOI_1: Al.IDItlTES.

NOTEI
'OR PflE cu.YUT PLICEIOI
sa SUteJAII) CRAI1NG C-ISJ5

NOTEI
TIC ZOOS .. PAAEMncSIS co. a.o , o..oc» ..
'IC ICAOtMG or SCM or nc cu.LMd ME TIC
.CCMIlaD PltECISIaet " TIC VAl.1.C 10 •
PIPED lit IIC CCLUIIIf.

#
..." REMARKSiii

20ZL led St. 1101+15 mm Lt to

202L lied 5t.l101.15 114.91' Lt

! 20a led St. 1I1Ot2S 9&.01' Lt to I~l 24 13 C·15.91 5.8 1572.'-1 ! 15 CBI41 to Jctl41

l!I zoa lied Sfa IlIOt25 IIGJot'Lt
II

i ItO RdIo 0 Sta 13.S7.o1 W" At to 1~2 24 C·IS.80 0 7.'- 1571.50 CSl42 to CBI30

ItO _ 0 St. IltS7.C1I 11.5" Rt OtlO6

~ zoa lied St. m6.25 9L5' l t to ISO 24 II C·I5.91 6.6 5 1512.01 15 10 CBI50 to t.li18
iI

202l lied St. 1116+25 104' Lt

Ii 202l MId St. 1116+25 9L5" Rt to lSI 24 189 C·15.92 5.7 to 1572.01 163 38 CBISI to CBI50

J 202l. lied St, 1116.25 91.5' Lt

202l. WId St. 1119+50 9IJ' Lt to 152 24 II C·I5.91 6.6 15 1571.20 ~ 10 CBI52 to ....19

202l. WId St. 1119+50 104' Lt

202L lied Sfa IIJ9tSO (f It to 153 24 94 C-15.80 S 3.9 1569.20 10 19 CBIS' to CB152

202L led Stet 1lI9tSO 9L5' Lt

202L lied Stal1l9+5O 919 Rt to 154 24 96 C·15.92 5.1 10 1511.20 66 19 CB154 to C6153

202l111d St. 1119+50 0' It

O! 202L lied Stallllt l5 Ill" Rt to 155 24 78 C-t5.80 0 4.4 1510.56 56 16 CBI55 to CBI5-1

2' 202L lied Sta nl9+5O 919 Rt Dtl D6.I
~-. Sheet Tot,. '-08 102
E
..:;

ARIZ. MPARnENJ tE TIWCSPORTA1KIC PREI. "UNARY... IDII RSII 4105• IDIDIL lIII5PGl1A1K1 DmSIII
Q - ., 4105 ROADWAY DamN ISBRVlCBS STAGE IV

4

0;; "%~
~ =:-.::...... te. PIPE~ StCET NOT FOR

lit ~c:enutInb~-" COtfSTRUCT ION
OR RECORD 'NC

DIG II). C-L!I

__OF_
-Pft



CSP • CORRUGATED STaL PH
CAP • CORIUaTED ALlIIUMAI Pill
RCP • REII4FORCm CCtCREfI PlP£
NRCP • MOIC·REIlf'ORCtD C"TE PJIE
_IPCP - MOIC-REIlf'CAClD CAST·....PLACE COICR£TE PlP£
CJC)P£PP • CORRUGATED HiGH DEltSTIT POLYEnm.E~ PLASTIC PlPI

M01'II
PIN OPT" saECTm ARE THOK
II:GUAED TO reT WI,....,
SUMCE L.t.
SHADED PH OPT. 'IELDS
.ME MOT ALLOIIAlLI ALTERNlTEI.

HOTIe
'OR 11ft QLYERT JlLACDUT
sa STAhOAAD ORAnG C·Is.al

HOTEl
TIC ZEIIOS II PAIOTtCS_S aa. 0.0 .. o.ocn Ie
TIC tCADPG t6 SOllIE t6 TtC COL..... .ME TtC
AECGIAIlJUD JlREClSlClIt t6 TtC YAL~ TO.
IMTRD tit TtC COL.....

I..-"zoa lied 5,.1124-00 1.5' U to

202L lied St. 1124-00 ICM' Lt

! 2021. Yed St, 1124-00 0' Rt to 151 2~ 94 C-I5.80 S <4.0 1568.07 70 19 calS7 to C8156

II
202L MId St. 1124+00 91.5" Lt

II

I 202l MId St. 1121+00 9L5' Lt to 158 2~ 13 e-IS.91 5.& 10 1569.21 20 1<4 CB1S& to Jet158

202l lied St. 1127+00 I05.9C' Lt

I:! 202L MId St. 1121'00 9L5' Lt to 159 2 30 11 e·IS.91 6.5 1569.16 ! 11 C8159 to YQI
a

202l MId St, 1121-00 lOt Lt

5 20a MId St, 1121+00 t1 At to 160 30 9<4 e-15.80 S ~.O 1561.38 81 23 cal60 to eBIS9

I 202L MId St. 1121-00 9L5" Lt

20a MId St, 1121-00 Ill' Rt to 161 30 117 e-15.80 0 6.0 1570.00 91 29 CBI61 to CB160

202l lied Sf. 1121-00 0' It QtlD6

202l111ed St. 1129'00 9L5" Lt to 162 2'- 12 e-15.91 5.e S 1569.21 15 13 CBI62 to Jctl62

202L MId St. 1129'00 lO·..,l' l t

202L MId St. f1JJ+!1O !LS" Lt to 163 2. 11 e-IS.91 6.5 1569.~1 IS 10 CBI6] to t.lH22

2021. YId St. II~ )04' L'

o! 202L MId St. II]MO 0' It to li.e 2. 94 C-I5.80 S <4.0 1567.70 70 19 CBI~ to CBI63
0'

202L MId St, nJMO 91J" Lt

~I
~- Sheet Total 102
0

W ARIZONA IEPARMIIt rs 11W15PORT"1ON PREL UIINARYl-.e lItEM*.~lraam5ICII
STAGE IVc ROADWAY DBSlGN IIR.VICBI

>- . 11% RMew

W ... PIPE SlMIARy SteET NOT FOR
a: CONSTRuCT 10..

OR RECORD ING
DIG MQ. G-&.IO

202-8(007)8 _OF_
.p'

• • •



• • •

REMARKS

CSP • ~fED STEEL PIPE
CAP - CORRUGATED A&.....I.... PIPE
RCP • REIIf'OAClD COtICIIETE PIPE
NRCP • HON~R£"'ORC£D CONCRETE PR
_tpcp' • HON~M:"'ORCED C1ST-ItC-PLACE CONCRETE PIPE
0I)P£IlP • ~fED NlCH DVCS'I' POLYlTH'tLEHE PLASTIC ptp£

MOrEa
PfPl OPT.. SELECTED .. 'HOSI
AEOUA£D '0 WEE' ..........
SDMCE L.t.
SHADED PIlE OP'. FIELDS
.. MO' ALLa.AIl.E AL 'ERMATEl.

MO'Er
FOR PJII cu.VERf PLACEliDf
SEESfAlC)AftD .1. C·I'-15

MO'Er
ftC ZEROS ... PAAEHMStS eo. 0.0 • 0.00» ...
,tC tCADtIG OF SN OF TIC COI.lMtS ARE TIC
R£COIMJIJED PRECISION OF TtC VALLE TO IE
EttTERED ... ftC COI.\ML

202L Meet St, 1151'1 54,Jr Lt to 166 20t II C-15.91 6.ot 115 1510.26 125 10 C8166 to WH23

2U2l MecI Sf, IISl-' lour Lt

202l Yed St. I1D-9I 0' It to 167 24 97 C-15.80 S 4.0 1568.55 72 19 C8167 to CBI66

202llled Sf' nn-, ~r Lt

J! 202L lied St. IIlS'62 fiS' Lt to 168 24 19 C-I5.91 5.8 95 1510.56 laS 24 CBI68 to Jetl68
a

202llled Stili 1135-62 119.51' l t

" 202L Wed St. 1136-93 101llt to 169 24 18 C-I5.91 6.5 ISS 1570.71 Ifi5 25 CBI69 to Jct169

J 202l UId Stc! 11"-93126.15· Lt

202l MId St, 1131-13 !2' Rt to 170 24 203 C-15.80 S 5.3 1573.57 168 41 CBI70 to CBI69

202L MId St, 11]&'93 10Utt

YclILllp 8 St. '-21 tIS U to 171 24 13 e·I5.91 10 1574.22 20 10 CBI71 to CB170

20ZL MIld St. 11"'0 !2" Rt

ItI _ I St. '-SS 113 It to 116 2 30 n C"IS.91 T.l 1571.13 15 12 CB116 to UH24

ItIR.tIp, St.'-!s 2f' It

~! 202L UId St, 1131-92 19.5' Lt fO In 30 43 e-IS.91 7.6 20 1511.8T » 51 10 CB177 to CB166

M::l AaIp ASt. 't!l5 113 It.I
~- Sheet Tot. 390 89
0
.:; WCM IEPARnEHT t'I TRAHSPCRTATtoN PREL 'WI NARY... mil MA ..m IdDIIIW. 1UII5PanATIIIIIMSD• - II "'01 STAGE IVQ

ott
ROADWAY DESIGN 8BIlVICBS

'> "" .....
LLI 1£1 PIPE SIMWIY SlCET NOT FOR
a: COICSTRUC'f tOM

OR RECORD INC
DlGI«),.CI~1

202-9(ooT)9 _OF_......



csP CORRUGATED STEtI. PIPE
CAP CORRuGATED ALUYI.... PIP!
ItO' M:1Jf'ORCED CONCRETE PIPE
NtCP fOt-REWORCtD CONCI'I£TE 'P£
IIICIPCP • tOt-REWDACEO CAST-IIt-PUCE COttCRETt PIPE
CIClIVP • COIIIUGATED HIGH D(MIIY PCLYEntYLEt£ PLASTIC PIPE

HO'EI
PiPE 0II'1OId SELECfm ARE THOSE
M:ex-o '0 IUT "'.......
KItVICE L'L
SHADEO ItA: 011'. 'IELDS
ARE MO' ALLOW_E AL 'DD6ATES.

HO'EI
'OR 'A; CULVlIlT PUCDIIDIT
!U S'AIGARD DRAI. C-ll.l'

HOIEI
ItC I£ROS It P...ltCSlS co. 0.0 , 0.00. It
IIC ..ADIG f1I SCM: f1I M CGUMIS ARE M
RECCM1EMXO PIllCtSIOli f1I TIC VALIA: 10.
ENTEIIED It TtC COL...

;I.." REMARKS..,
202l lAId St. nS'R 0' It to

202L lAId St. 1131'91198 l t

IItI RdIp BSt. 1OtJ5 11.5' Lt to 179 24 219 C-15.91 10.5 20 151&.34 JJ 232 44 CBI19 to calT8

202L Wed 5t. 1l.W'R 0' Rt

ItI P..-p BSt, 1Ot90 4r Ht to 180 24 57 C-15.80 S 4.0 1570.30 57 II C8180 to C8179

ItI RaIl» BSt. lOt IS 11.5" It

!! URdlplSt.l1.mnSLI to 181 24 22 C-I5..91 5.8 5 1511..64 15 30 CBISI to Jc't181
;I
~ _ ASt. M).9&JJ US'1t

It Mel RdIp ASt. 13tOO ILS' Lt to 182 24 61 C-IS.91 5..8 1513,14 15 SO 12 C8182 to lII25

J 202l Med St. 1143-00 9Z'. Lt

202L MId St. 1143'00 19.5' LIto 183 24 11 C..I5..91 6.7 5 \512.89 15 10 C81S3 to Yi25

202L UId St. 1143-00 9Z' Lt

2021. lied St. 1143-01) 0' Rt to 184 24 82 C-15.80 S 4.0 1510.82 62 16 CBI84 to CBIS3

202l lied St. 1143'00 19S It

202l111d SI. 1141.00 as' Lt to 185 24 II C-15.91 6.7 1573.89 15 10 CSI8S to t.li405

zoa lied St. U41.m !Z" Lt

01 202l111d St. 1141-01) 0' At to 186 24 82 C-15.80 S 4.0 1571.82 62 16 calSi to CBI8S

8" 2021. lied St. 1147.m J9.5' Lt,:,1
9- Sheet Tot.- 127
(5

.:; ARlZCIIA IIPARnor r$ ll1AMSPC1tlA.TIOM PilEI. U. tNAIlY... .. IIISII 4105-c ~ 1III5PlIrAIICIr IlMSICII
c - ... 4105 ROA.DWA.Y DillON 8BRvtCII STAGE IV.-

"~ RMIw-> • _1IItc..........
tel PIPE SIMIARY HET NOT FOR

~
..........-

StftIv~:--"" COMSTIlUCT ION
OR Rt:COADINO

DIG MO. C-LJZ

_OF_

• • •



• • •

REMARKS

1587.89 67 17 CBIBB to JetIS&.. Detc5D 09

1574.89 15 10 2 CBI89 to ......06

1572.66 63 16 CBI90 to CBlS9

1575..10 15 83 23 CBI!I to CBI90

1575..60 15 17 C8192 to Jctl92

1589.53 328 36 CBI93 to Jetl93

1576.06 25 111 35 CBI94 to Jetl94

1596.00 167 35 CBI95 to CBI94

185

ARiZCIIA IIPMTIEJIT fS TRMSPORIATION PREL I" INARY
IIlmIIM. IUlSPanATDlIIMSIOI

STAGE IVROADYAT DESIGN IBRVlCBS
"~ .......

1£1 PIP£. SlMWtt StEEl HOT FOR
COMSTRUCT ION
OR RECORD IHCi

010 IIQ. G'''lS

__OF_

csP • CORRUGATED StElJ. PIPE
CAP • CCRAUCATED ALWI..... PI'I;
RCP • REltFClRCED COHCIlETl PIPE
.,. • MOM·REWORC£D COICR£ll PPE
_IPCP .. MOM-REWQRC£O CAST-IM-PlAa COftCII:TE ptPE
OOVP • COARUCATED MIeN DOtSIIY POI,\'Inm.EIE PlASTIC ptPE

IIOTII
ptPE CJlTIOItS KLlCTED ARE THOK
REOUIAED TO WEET U1NMJY
SEJMCt: L'L
SHADEO ptII£ CJlIICIt FELDS
ARE IIOT ALLOI...E ALIEAlCAIll.

IIOTEa
'011 PA; QlLVEIIT PlACDIDIT
SEE $TAlGAAD DRAI. C-15.15

24 85 C-15.92 7.1 15

Otl08

24 It C-IS.91 6.9

24 82 C-I5.80 S 4.0

24 116 C-IS.91 6.1

24 n C-IS.91 5..8

24 181 C-15.80 S 4.0

OtlD8

24 174 C-15.91 6.6 IS

24 176 C-15.80 S 1.0

IIOTEI
TtC Z'EAOS .. PAREJencSIS co. a.o , C).OD) ...
ItC tCADINO 01 50IlIt 01 TIC CGLlIlICS ARE ItC
REaMt:IUD PRECISION 01 TIC YALLE TO •
EIflEJllD III TIf: COLl»&.

FILL HEICHT RANGE TABLE eFt.)
IWG NO. 1112 , .. I ! I 6 I T I • I , I 10 I " I 12

FILL 1>111 , ! • I 11 I 15 I 20 I IS I 30 I 40 I 51 I TO
tClGHr CFtJ I S I , I 5 • n I 15 I 20 I IS I 30 I 40 I 51 I TO I 90

e IrJJflf",Cf::Y I't.; A1tf 'lal nc~~Tm.QlltACI DaIGII

WeI RdIIp ASt. 20+0) 11.5' Lt to 188

Mel R.-p ASt. 19tu.n 100' Lt

202L Meet St, 11~32 199 Lt to IB9

i 202l Meet 5t,l150+32 !2' Lt

J! 2021. Meet St. 1150-34 a At to 190
a

202L Ued St, 115Ot31 19.5" Lt

Ii 202l Meet St, IlSItl' m' Rt to 191

I 202L Yed St, 11SOt34 0' At

20Zl MId St, 1lS3-ts 199 Lt to 192
202L lied St, nS]tts sr It

YrJ _ ASt, l3 t 4S rr Rt to 193 6

YrJ R4Ip ASt, 23-12." IOU4' Lt

2021. Yed St, IlSStOO '199 Rt to 194

202L MecI SI. l1!i5tOO !2' Lt



_OF_

REMARKS

•

CB207 to CB206

C9204 to Jct2().i. Oet"n 09

CB20S to Jct205

CB206 to CB205

C8203 to CB202

C8202 to CB201

CB201 to tli29

CB200 to Jet200

526 129

63 16

10

17

57 14

IS 150 33

! 18

J) 90 20

20 59 16

1581.91

1582.41

1574.94

1574.77

1574.94

1515.87

1515.87

1513.63

60

20

10

106.1

7.0

4,0

6.9

5.T

CSP • CORIUGATED STEEl. ptP£

CAP - CORRUGATED ALWIUII PlPE
RCP • REIWOACED CCtCRETE PIPI
.., - tOc-RENClRCED COtCR£TE PIPE
NRCIPCP - tOc·RENClRCED CAST·I".....ACI CClCRETE PIPE
0ClfIEPtI • CORRUGATED HIGH OOCST'f POL'tETHYLEtC PLASTIC PlPI

Dtl D8

C-15.91

C-15.91

C-15.91

C-15.91

C-15.91

C-15.92

C·I5.80 S

C-15.92

•

IIOTEa
PlPI OPtIONS S£LECtEO ARE tHOSE
REOIAAED to auT WI.....
SERVICE ..,.r.
SHADEO PIP£ OPT. ,nos
ARE MOT AL..OIAILE ALTERNATES.

II

69

98

82

IIOtEa
'OR PIPE eu.YEIIT PLACEMDlT
sa STAIGARD DRAIING C-I3J5

24

24 163

24

24

24

24

207

202

202L Yed St, 1161+15 9r Lt

202L MId St. 1161+IS 79.5' It

WrI _ CSt, 5~ 215' Lt to 204

202L IiIId Sf, 1165+50 1!.5' It to 206

2021. UId St, 11&5150 !'l Lt

MOtEl
tIC Z£ROS .. PAREHncSIS co. 0.0 • Q.OO) Itt
TIC .cADIIC tI SM tI THE COLIIICS .. THE
RECOIMIUD Pll!CISlOlt tI TIC VAL": 10 •
ENIERED lie TIC COLUilt.

2OZl. WId St. ISfOO f1 At

2OZl. WId St. l15&tGJ 0' At to

~ 202l Wed St, 1161115 19.5' At to 203

J 202t. lied St, Il6If15 0' Rt

J: 202l11ed Sf. 1161+15 0' Rt to
~

! lei _ DSt. IO+C» lIS Rt to

•

202L MId Sf' U65t50 liS Lt

o I IeIIIcJIo DSt. 14'&11105' It to

~i zoa...., Sit 1let50 IU II

~ - Sheet Tot.
o
.:l..
~
.;;
~



• • •
csP - COARUGATEO STElL ptp£
CAP - COAItUCATEO AU.,f.... P"
RCP - flElWOAC£D COtCSl£TE PIP£
MCP - _-flE.ORCED CONCRETE PrE
IftCIPCP - _-flE.CReED CAST-1M-PUCE COtCREtE ptP£
oavP - COAItUCATED HIGH DEHSTIY PCLYETMYLEtC PLASTIC PCPI:

MD1ta
ptP£ OPTIQICS KLlCTED ARE 1HOSE
AECURED to 8t l1li......
SIJMCI LIfL
SHADED PIPE OPt... 'IEI.DS
ARE MDT .LOI-.E AL TEANATES.

MDtu
,(It PIPE Cla.'4AT PLAC01DIT
sa 5T.uGARD au.Hi C-IJ.l5

MDTEa
1HE ZEROS Itt PAAEltTICSIS co. 0.0 • o.om Itt
1HE HEADlIG or SCM: or TM£ CGLLIIIS ARE 1HE
flECCMDDED PRECIIiOIe or TIC VALLI: to IE
ENTERED It TIC COLlMt.

I...
REMARKSII)

Mel _ CSt. IOtaHS Lt to

202L ¥lei St. 1166'U 9l Lt

202L MId St. 1168'21 l!S Lt to 209 36 II C-I5.91 11.0 1574.24 15 21 CB209 to ....30

202L lied St. 1168'27 92" Lt Otl D6

202L MId St, 1161+21 f1 It to 210 36 B2 C-15.80 S 8.1 1572.00 1~2 24 CB210 to CB209

202L WId Sf. Il6It2' 19.5' Lt Otl D6

e! 202l11ed St. 1161'27 1'9.5' At to 211 36 B2 C-(5.91 10.2 15 1514.24 25 136 2~ CB211 to CB210
3

2021. Med St. 1I61.21 0' Rt Ofl D6

, Mel RdIp 0 St, 11+40 11.5' At to 212 36 44 C-15.92 9.4 1573.63 78 13 CB212 to CB211

J 202L MId St, II6I'Z' rut Rt D" D6

Ur::I RdIp DSf' IItl5 IQJ3' Rt fa 213 36 75 C-15.92 8.8 1573.46 124 22 CB213 to CB212

Itt. RdIp 0 Sf' n+40 OS Rt Otl D6

UcI RdIp DSt, IllS 9.1' Rt to 214 36 60 C-15.92 8.4 1573.32 94 18 CB214 to CB213

Ycl .. DSt, IItl5 1O.U' Rt Otl D6

202L lied St. IllOtfS lOUr it to 215 30 53 C-I5.92 7.5 1573.27 66 13 CB215 to CB21~

Mel _ 0 St, 11'15 9.14' At

81 202L MId St. 1170+70 IOOA4 Rt to 216 30 56 C-IS.92 7.2 1573.22 67 14 CB216 to CB215

202L WId St.I1JOtIS 1CMA' At

~I
~- Sheet Tot_ 826 143
0
a:;

ARlZGMA IVARnot rs llW1SP(RTATDt PREL !"INARY... mil RSR 4105• II1tJIIIW. IUISPCIIAnJI rm5ICJI
lCI - II 410S ROAD'"AY DBSION IBRVICB8 STAGE IV.
'>

IIS~ .RM.w1£. PIPE SlMIARY~ET NOT FOR
I;t CONSTRUCT ION

OR RECORO INa
OWG NO. G-&.I$

_OF_



REMARKS

CSP • CORRUGATED STEEL PtfII
CAP • CORRUGATED • ...."... '1Pl
ACP - REINFORCED CCNCIETE ..PI
... • IOC·REN'ORC£D CONCREtE 'Fe
MRCIPCP • ....·RE...ORC£D CAST-IN-PUCE COICREfE "PI
CIC)II£PP .• CORRUGATED HIGH DENSl.y PGL'I£1'HYLEt€ PLAStiC "PI

MO",
"PI CPTIOIIS SlUCTED AlII THOSE
REOUIU 10 flGl ..JIIUI
SlJMC£ L.£'
SHAII:D PA: CPl. FIELDS
.. MOT M.LOIAILE M.TEAMA1ESe

MOTEl
'011 PA: CLl.YlRT ....ACUOT
sa STAJGAAD DRlWIG C·13.15

MOTEl
IIC ZPOS .. 'AADencStS eo. 0.0 .. UOt.
TIC: IC:&DIIIG OF SOtC OF TIC COLlMCS .. TIC
RECClMIUO PR[CISIOIt OF TIC YM.t.£ TO II:
DtTERED IN TIC COL......

202l !lied St, ll12fto wr At to 218 30 83 C-IS.92 1513.01 89 20 C8218 to CBll7

202L MId St. 1171-2196.6' At

202L V8d StaIl73'lX) 915' At to 219 30 90 C-IS.92 5.1 1572.82 89 22 C8219 to C8218

202l W8d St. lI12tlQ Wl' At

~ Mel _ C5t.l2foo 59 Lt to 220 5 24 30 C-15.91 SeT 15T3.74 IS "5 C8220 to Jct220
.1

Mel_ CSt. I2fOl2O zo.sr It

~ 202L lied St. 1I1Ot24 J9.5'l t to 221 24 55 C·15.91 5.8 10 1573.75 20 44 C8221 to ~31

I Wei IMp CSt, 13f40 18' It

Itl RaIp t Sf' 14'41 55' Lt to 222 S 24 13 C-15.91 5.8 110 1572.90 120 16 C8222 to Jct222
Mel _ CSI, 14'41 zo.ar U

202l Med Sf' l173f03 Wl' l I to 223 24 14 C-15.91 5.8 110 1512.5<4 120 IB C8223 to Jct223

202l Med Sf. IIlJ'0114 J2O.68' It

24 13 C..1S.91202l lied St, 1114'24 99A' Lt to 224

202l111d Sf' .114.24.10 114.55 Lt

8! 202l WId Sf' II~'" 9Ut' Lf to 225 24 II C·15.91

~I
20ZL WId Sf' nrs." IOU5' Lt

~- Sheet Totc1l
0

W Mt%(N IIPAAnENT (E lRAMSPC1R1ATIC* PREL IYINARYI- IISII IU ~1054( Il'EMJIt 1UI5PGOlT.,.1rfI5DI
0 TION - ... C/OI ROADWAY DB8lON IBaVICB8 STAGE IV

~,

~
&112 "% RMew

3x' • =--=-_..... tel PIPE 5lMWh' SHEET HOT FOR
a: ,:fYJ

!lta*I~:-- .... COMSTRuct ION
OR RECORDING

DIG tIQ, G-""

_OF__

• • •



• • •
C$P • CORRUGATED STEEL PSP£
CAlI' • CORIUG4TED AU...'.... ,lit:
ReP • REINFORCED CCtCRETE PfPI
NRCP • NON-""CRCED COtCRETI ,lit:
_IPCP - NON-."ORCED CAST-lit-PLACE COttCJI!TE PIP!
CfCNIEPP • CORIUG4TED NIGH EDSTtY· POLttTHYLEtC PLASTIC PlPI:

N01'!I
PIP! C.TtcNS KLlCTlD .. THOSE
REOUAEO TO IUT ..,.....
SEJMCE L.L
SHADED PIPE C.I. 'IELDS
ARE NOT ALLCMAaE ALIlRMATES.

NOTEI
FOR 'PI QLWAT PLACDIDIT
1£1 5TAN)AIIJ DRAI. C-.'-I'

NOTEI
TIC ZEROS Itt PAAPncSIS co. 0.0 .. 0.00, Itt
TIC ICADlIC til SOC til TIC CClLlMd .. IIC
IllECCMlEaD fIRlCiSIOII til TIC VAL~ 10 -:
miRED lit TIC CO&,\IlIt"

.,
.." REMARKS"202L WId St. Ul&'lO sur Lt to

20ZL .... St.1I76'lO.D4lO6.6r u

202l .., St. nra'6Q 9L5' Lt to 227 24 13 C~15.91 6.7 1571.42 » 16 Ce221 to Jct221

I!l
202l YId Sto 1I11'~ IO&A' Lt

I

I 202L..., Std 1178'60 0' Rt to 228 24 9-i C-I5.80 S 4.0 1569.42 71 19 C8228 to CB227

202L .., St. 1171'&0 13 Lt

~ 202l IiIed St. 1111-60 91.5' Rt to 229 24 96 C-15.92 5.8 10 1571.42 67 19 C8229 to CB22B
~

202\. ... Sf. 1111'60 0' Rt

202\. IIIed St. 1I8Of15 915' Lt to 230 24 13 C-15.91 5.8 1570.96 15 16 C8230 to Jct230

202l MId St. IJl)t15J1 J05.W It

2021. IIIIcI St. 1112'00 !LS' Lt to 231 2 36 II C-IS.91 7.T 1510.88 ! 15 C8231 to a.ti33

202l Wed St. 1182'00 1Of' l t Otl D6

202L wed St, 1112'00 0' Rt to 232 36 94 C·I5.80 5 5.0 1568.88 III 28 C8232 to CB231

202l .... St, UI2-Ol) gu' l t Otl D6

202L YId St. 1112'00 91.5' Rt to 233 36 96 C-15.92 6.8 1570.88 106 28 CB233 to CB232

2CI2l U8d St. IlIZ-GO 0' Rt Ot. D6

g! 202l MId St. 1182'00 nt Rt to 234 30 22 C-I5.80 T 4.0 1568.91 IB CB234 to C8233

202L .... Sto 1112'00 SU' Rt Dt. D6

~I
9- Sheet Tot. 80 436 111
0
&:I ARIZ. DEPARnDT tI TIWISPCIlJATtOM PREL ItIINARY~ lOll RSIt• IIDIDIL IlUllSRlJATII DmSIII
0 - WI ROADWAY DB8IGN IBaVICU STAGE IV

~
.'" RwWw

te. PIPE SlMWIY SICET MOT FOI'
COffSTRUC T10M
OR RECOI'DING

DIG NO. G·UT

_OF_



REMARKS

CSP - CC)RIU;ATtD STElL ptp£
CAP - CC)RIU;ATED A&.lMtUII PH:
RCP - REI_ORaD COtGETE PIPE
NRCP _. MOM-IlEN'ORCtD eotaET£ Pft
_IPCP - MOM-IlEN'ORaD WT"IN-PLACE CCttCIETE PIPE
CtGP£PP - CORRUGATED HIGH DENS'" POLYE1lm.EtC PLASTIC PIPE

lIO'Et
PIPE CIITIONS SELECTED _ TIICSl
RECUAlD TO IlIUT III......
SEJMCE LIFE.
SHAmO PIPE ClITION FIJ.DS
_IIOT A&.LOI_E A&.TEAMA'U.

IIOTE.
rOR Pft CLLVEIIT PUCDUT
sa STAlGAAD DRAlle e-I5.11

IIO'E.
THE ZElOS lit PARPI'HESIS co. 0.0 .. 0.001 III
'HE HEADItI:J C1I SCM: C1I TIC COl...... _ 'HE
AECGMICJ[D PRECISIOIe C1I 'HE YA&.lf: '0 •
IInIAlD De TIC COLtMC.

I 202L MId St, IW'25 U It to 236 24 126 C"I5.92 5 1510.96 97 25 C8236 1'0 ceZ33

, 202L WId Ste 1182-00 ,SRt

I
i 202l Med Sf, 1115.25 19 Lt to 237 24 13 C"15.91 5.8 1510.96 ! IS 3 C8231 to Jct237
; 202l1illd St. 1113'2S~. Lt

t! 202L IIId Sf, 1186+CX1 U Lt to 238 24 IS C-15.91 6.7 15 1571.51 Z5 19 CB238 to ~t238
a

Z02L Wed St. I116tOO KIZt Lt

It 202L Wed St. l11&tOO 0' It to 239 24 94 C-15.80 S 4.0 1569.51 71 19 C8239 to CB2]8

J 202L'" St. 1I1&.m 9IS l t

202L MId St, l11&tOO 9L5' Rt fo 240 24 96 C"I5.92 5.8 10 1571.51 61 19 CB2~O 1'0 CB239

202L lid St. 1l6ItOO 0' It

202L Yed Stallt)tOO U U to 241 24 II C"IS.91 6.7 IS 1572.51 2S 10 2 CB2~1 to Y04

202L Ued St, l190tOO 104' l t

202L IIecJ St,I~U' It to 242 24 t89 C-IS.92 5.8 10 1572.51 165 38 CB242 to CB24l

202L MId St. Ilt1tOO IS Lt

~d m. .., St, II9Ot(W) Ill' Rt to 243 24 22 0 4.6 1571.14 16 CB243 to CB242

~I
202L MId Stallt)tOO 19 Rt

~- Sheet Tot. 138
0

W PREL IIIIt4ARY... .. RSl' 4105-e - IJJI 4101 STAGE IVQ

-> "" ......
~ s:;.::a-.". NE' PIPE SIMWtY HET NOT FOR

~ ..,~ .. CONSTRUCTIOt4
OR RECORD tNG

DIG NQ" G-"'I

_OF_

• • •



• • •
END TREATMENT

CSP - CORRIJQAIED sIm ptp£
CAP • CORRUGATED il.....I.... PFE
RCP • REI..GACED CONCIl£TE PI,£
NtCP -REff'ORaD COfCRETE PIlE
HRCIPCP • •....ORaD CASI-IIf-PUCE CONCRETE ptp£
CJC)P£PP • CORRUGATED HIQI DEJCSIIY POLY'Enrn.Etf: PLASTte PlP£

NaTEI
PlP£ OPT" SELlCTED ARC 'HOSI:
REOUIRED TO IGT .........
SER¥1Q; ..,E.
SHADED fItIIE OPIIOIC FIELDS
AM NaT ALLOtrAILI il.IERMAIE5.

NaTE.
'OR P" CII.VUlT PLACOIPT
so: STAalDAAD DRAI. C-1SJI

NaTtI
TtC ZEROS Itt P...TtCSlS ca., 0.0 • 0.00. Itt
,. tCADfIG or SCM: or lit: COL.... ARC lit:
RECOIIEIUD PRECISION or TIC VALLI TO •
E"'EREO IIf IIC COLUIIt.

I
~ REMARKSeo,

2021. MId 5,.119Itoo 1.5' II to

202L WId Sf. 119Itoo JCM' Lt

202L .., 5t.ll91+oo U At to 251 24 189 C-15.92 5.8 10 1572.51 165 38 C82Sl to C82S0

2QZl MId St, IMtO'1l.5' Lt

2'02L WId St" 1202.00 loS' l t to 252 24 II C-IS.91 6.7 10 1571.57 20 10 C8252 to t.Ii36

202L MId St. l2OZ-oo MM' Lt

~ 2021. "-d St. 1202.00 0' lit to 253 24 94 C-I5.80 S 4.0 1569.51 71 19 C8253 to C8252
a

202L WId Sf' 1202.00 9LS' Lt

Ii 202L Wed St. 12Ol+00 9L5' At fo 254 24 96 C-IS.92 10 1571.57 67 19 C82~ to e8253

I 202l Wed Sta 1202+00 0' At

202l WId St. 1204.15 !IS Lt to 25S 24 12 C·15.91 1570.96 IS 13 CB2SS to Jot255

2021 WId 5t.I204+15104.91 Lt

202L lied St. 1206+00 9l.5' Lt to 256 36 II C-15.91 1570.88 IS 17 CB256 to t.li37

202L Wed 5t.I206-00 )04' Lt Otl D6

202l ..., St. t206tOO a At to 257 36 94 C-15.80 S 5.5 1568.88 119 28 C8257 to C8256

202l MId St. 1206.00 !LS' L' Otl D6

o! 202L Wed 5t.1206tOO !LS' It to 258 36 96 7.2 5 1570.88 113 28 CB2S8 to C8257
8'- 202l MId 51.120&-00 0' At':"1
9- Sheet Tot. 55 585 1410
a:;

WeN IIPARnbl tI TRANSPallAT.to- .. JtSII "lOS PREL I"INARY• II'IDIIDIL~A1DI1II'ftSDI
Q - II "lOS ROA.DWA.Y DB8ION IIBRVICB8 STAGE IV..
'> til"' .................. HEI PIPE SIMIARY SlCET "aT FOR1&1 --......-
II: SbriIvca..bltl:---- CONSTRUCT ION

OR RECORD INO
DIG MOt ii-Lit

_OF_
.pI'



REMARKS

CSP • CORRUGATED STEIL PIPE
CAP • CCAAUGATED AL......... 'JII
RCP • AEIWQRCIO CONCRETE PIPE
NtCP • MON-AEIf'GACED COCREIE Pft:
_IPCP • MON-AEIf'OACED CAST-I"-PUCE COCREIE PCPE
CtCNVP • CCAAUGATED fI1GH DOcS"Y POLTETlm.ENE .PLASTIC PCPE

tC»T!a
PIPE oPTICIIS SlUCTED ARE TNOK
AECUAED TO ET ¥I.....
SEJMCE L.L
SHMI:O Pft: oPT. 'IELDS
ARE tC»T ALLOtAILI: ALTEllMATES.

MaTIa
FOR PIP! CLLY£RT PL&COOT
sa STAIOAAD DRAI. C·IJ.15

MaTEa
T. ZEROS lit ' ...MStS c:o. 0.0 • C>.OOI lit
TtC tCADlIG at 1M rs M cau.. ARE M
REcaM:1IDED PRECISION f11 TtC VALl£ TO •
OttUm 1M T. COLWIC.

! 202L WId Sia I204t1$ 915' Rt 10 2&0 24 126 C-I5.92 5.7 5 1570.96 113 25 C8260 to CB2S8

, 202l WId Sia I206too 9L5' At

I

B 202L WId 51a 1207.25 sa Rt 10 261 24 126 C-15.92 5.7 1570.96 113 25 C8261 to CB258

202L WId Sia ~.OO 91.5' At

r: 202L MId St. I2Oh25 eo Lt to 262 24 14 C-I5.91 5.8 1570.96 15 14 C8262 to Jct262
J

202L ¥ed St. 1201'25 106.&1' Lt

Ii zoa IIId St, 1210+00 IS Lito 263 36 16 C"15.91 9.5 1571.51 15 28 CB263 to Jct263

I 202L lied SI, t2IOtQ) lOr Lt Dfl D6

202l lied St. motU) aRt to 264 36 CM C-15.80 S 6.8 1569.57 140 28 C8264 to C8263

202L lied Sta 1»00 91.5" LI Otl D6

m lied S'a I2tOtlt 94.OJ' It 10 265 36 101 C-I5.92 8.5 5 1571.57 142 30 C826S to C8264

202l Med SI. I2fOfOO 0" At DtlO6

202L lied St, Iltl'2S !UJ' Rt to 266 3 24 lOS C-15.92 7.2. 5 1571.77 106 21 C~6 to CB265

202L lied St, J2t0t21 9U)J' Rt

0 1202L WId St. I2l2t25 mJr At to 261 , 24 101 C-15.92 6.9 1571.95 99 20 CB267 to C8266
o'

202L lied 5t. 1211'25 !6.!J' It

~I
~- Sheet Tot.. 163
0

W ARIZ. IEPARnoT (S tRAllSPCltTATIOII PREl.IM tNARY... IDIII IISII U05
eC - II "'~

IttIIIW. 1UI5P(JI111... IftI5DI
STAGE IVa . ROADWAY DB8l0N IBRVICBI

1lI% Revhrw::. tt:1 PIPE SWUARY SlEET NOT FOR

~ CONSTRUCT ION
OR RECORD ING

DIG 10, G·UO

_OF_
• -ten

• • •



• • •CSP • CORRUGATED STEEL PIP! .
CAP • CQAAUGATED ALWI.... ,1Pt:
ReP • REIWORCm tCtIXTE ,IPE
NRCP • • ORCED COM:R£lE ,1Pt:
_IPCP ·RE ORCED CAST·...PLACE COICRETE PIP!
OOVP • COAALIGATED HIGH aEHSTlY POLYETNYl.E... PLASTIC ptp£

..,n:.
PIP! CP'IOIIS SELECTED "I: THOSE
M:CUU '0 WEE' ........
SDYICE UrE.
SK&D£D '" CP'ION 'IELDS
"I: "" ALLOIAILE AL TERNATES.

""11
'OR '" cu.'1lt, PL~Tsa SUJ«JAII) _IllIG C·I3JS

""Ea
THE ZEROS .. 'ARDtTHESIS ro. 0.0 & 0000J ..
THE tCjDpG rI SOllIE rI THE CG.1.IIfS "I: THE
RECOIIIDDEO PlECiSIOIt rI ftC YAL\I: '0.
Dt'ER£D lit ftC COLWIC.

:!
..fJ

"202L MId St. 1213-15 1Of.01' It to

202l MId St. 1212-25 IOOJr Rt

202L MId St. 1213'12 10'.54' Rt to 269 2 24 78 C-15.92 5 1572..23 70 16 C8269 to CB268

202L MId St. I2tltlS 104.01" It

In" 8Sf••-11 SoS'Rf to 270 2 24 75 C-15.92 6.1 1572.37 65 15 CB270 to C8269

202L MId St. 1213-92 10'''' Rt

~ 1m AaIIp BSf. 'tIS 59 It to 271 24 94 C-15.92 5.9 1572.60 79 19 C8271 to ca270
a

h _ 8 St••411 SoS' It

~ &-n _ 8 St. IOtGO 59 Rf to 272 24 85 C·15.92 5.7 1572.82 69 17 CB272 to CB271
J 1m RdIp BSt, 't)5 59 It

8m ... BSf' 11-47119 Lt to 273 24 149 Coo1S.91 5.6 1574.02 IS 119 30 CB273 to CB272

t'n RdIo BSt. 10+00 5.5' It

202l MId St.l2I6t55 J9.S' At to 274 24 016 Coo1S.91 5.8 1513.39 IS 37 9 C8214 to CB272

h ..BSt. IOtOO SS Rt

202L MId St, I2lltG 92.29' Lt to 275 24 15 C·15.91 5.8 SS 1571.81 is 16 CB275 to Jot215

202L MId St, I2nta a.6r Lt

8! zoa Vied St, Wtll 94.. Lt to 276 24 n Coo15.91 5.8 100 1572.02 II C8216 to Yt38

~i
20ZL MId St, 1212401 tol..,. Lt

8_
I Sheet Tot. 549 129(5

a&; ARIZONA IIPARnlIn rs TRAHSPCllTATIOII PREL ''''NARY... IDII ItSR 4/05• JI1DMDIL 1RII5PGI1AtXIIIYISD
Q - I" 4/OS ROAD,..AY DB8IGN 8BR.VICBS STAGE IV•
~

11% RMew

tE. PIPE SlIIWrI SHEET NOT FOR
a: CQtfSTRUCT 'ON

OR RECORD ING
DIG NO. 0-1.21

202"S(007)8 _OF_..,..



CSP • COIIIUGATED STEEL PIPE
CI# • COIIIUGATED Al.lMtUiI PIP£
ReP • .IWORCED CGNCAEtE PIPE
.., • _·RENaRCED CONCREtE PIIt
MACIPCP • _·RENaRCED CASJ·IN·....ACE ceta£1E PlfI£
0I)fVP • COIIIUGATED HICK DOtSt.., POLYlTKYLEtC ....AStlC PIPI

MOTEl
PIPE cpt.. KLlCTID AlII tHOSl
M:OUIRED TO flUT .....
SEIMCE L.r.
SHaD Pft CPT. rlELDS
AlII MOT ALLOW"E AI.'DIIltn.

MOTEar. Pft CII.¥PT ....ACOlIIT
sa STAIGAIID IllAIIG e-13JI

MOTEl
t. %POI .. PAAENTtCSIS co. 0.0 .. Q.OO) ..

TtC tCADING at 1M at nc caL"" AlII ftC
RECCMODU PIIICIS'... at ,tC YAL~ TO •
DTED .. ItC COLtIIN.

;.I.... REMARKSIt

202L lied St, 12IStU 1OIW' Lt to

202l lied St. 12ISt52.05 "'$ Lt

! h RdIO ASf' "15 W' Lt to 218 24 14 C·IS-91 5.8 60 1512.55 10 15 CB218 to Jct278

11
fh1 _ ASt. ,.15JO 25.01' U

B

I Ih1 _ ASt, 1.06 IU' Lt to 279 24 11 C·I5.91 5..8 5 1572.85 15 CB219 to WH39

1m ILJIp , St, .tor. Z4' Lt

t! 202L lied St, 12Iit34 .Ji.S' Lt to 280 24 44 e-IS-91 5.8 5 1513.36 15 36 9 CB280 to CB219
J

&on RaIIp ASt, 1t06 ILS" Lt

202l Wed Sf, 12t0f21 IIW' It to 281 30 22 C-15.80 5.5 1569.35 23 CB281 to CB265

202L WId St, 12IOt21 94J1S' It Otl06

202L lied St, 12.1-19 2If Rt to 284 24 25-t C-15.80 S 4.0 1597.50 182 51 C828<4 to CB305

202l MId St, 12S4tOO l!9 Rt

1m R4Ip 1 St. 10-00 11.5' Ht to 285 24 15 e·I5.91 5 1513.63 15 16 CB285 to Jct285

&'n _ , St. ,.tJJlIW' It

h AaIp 8 St. 13t50 IU' Lt to 286 24 55 e·I5.92 4.4 20 15T1.61 ,. 11 CB2es to Jct286
8m _ 8 St. 15t4U2 sr Lt

01 8m _ AStd 134 11.5' Lt to 287 24 59 C·IS.91 5.6 1576.,41 15 69 12 CB281 to Jct28T0' m MId St,l22It4L511CU5' Lt

~I
9- Sheet Total 21S 399 99
6
W ARlZOtA II:PARnEIfI tI TlUMSPQR1ATION PREL I" INARY... lID JtSR 4105 JnIIIIDIL IRII5PaI1AlDl DmSlCII~ - ,.. 4/01 STAGE IVCI

4
ROADWAY DIBlON SBRVlCBS

"'" Rwltw'> ....c...... ......... HE, PIPE SlMWIY St£ET I(ot FOR......--
Kt .......

StIrW1~ .. CONStRUCt 'ON
OR RECORDING

DlGMQ,C-UZ

_OF_.. . .

• • •



• • •

REMARKS

END TREATMENT

CSP • CORRUGA'ED S'EEL M
CA' - CORRUGA'ED ALWI.... PFE
RCP • REIWOAC£O COtCSIETE PIP!
NtCP - fIOtt-IEN'CReED COtCRETE PrE
_IPCP - fIOtt-IEN'CIICED CAS'-I"-PLACE COCAETE ptp[
OC)P[PP - CORAUCA'C HICK lOS"Y POLYE'HYLE": PLASIIC ptpS:

HOTEl
PIPE CP'" KLlCTED ME 'NOSE
REGUIR£,D '0 IIU' ........
soma: L.L
SHADED M CP'. 'IELDS
ARE NO' ALLOIAILE AL 'ERIIA'EI.

MOTEl
..OR PIPE Cll.YlR' PLACDDT
SEE SI»I).UI) DRAI. C·IS.l&

NOTEI
'IC ZEROS .. PAAlNTHlSIS co. 0.0 ~ 0.001 ...
'IC ICADIIG fI SM fI nt: COl.... ARE THE
RECCIIDDEO PRlCISlON fI IIC VAL"': 10.
ENTEREO .. TIC COLtUt.

2021. MId Sfc1 1222J50 f1 Rt to 289 24 82 e-15.80 S 4.0 1570.45 63 16 CB289 to CB288

202l WId St, 1222J50 lU' Lt

202l ..., St4 1222t50 JU' Rt to 290 24 82 e-IS.91 6.1 10 1572.69 20 59 16 CB290 to CS289
i 20a Yed Sf, 12l2t50 cr It

t:! h RcJIo BSf, nt34 27Z Rt to 291 24 64 e·Is.91 5.7 20 1588.78 J) 48 13 CB291 to Jet291
:II

8m RaIl) 8 Sf' nt3L45 W5' Rt

.. 8m AMp BSta 19+59 16' RI to 292 24 110 C·I5.20 5.5 1595.26 2L5 103 22 C8292 to Jet292
I &-n RdiIp BSf, )!tltl& Ill.2&" It

1m AdIp 1 St, IltOO lIS Lt fo 293 24 77 C-15.92 5.T 25 1582.96 64 15 C8293 to Jet293, .Det"11 09
1m_A Stc1l1tOO9l'lf Ofl D8

202l MecI Sf' tmtSO J!J' Lt to 294 2 24 15 e·IS,91 6.6 1571.69 15 15 eB294 to Jct294
2021. YId Sfet 1126150 !SJ)' l t

202L MId Sf. 1226150 19.5' Rt to 295 24 163 e·15,91 C8295 to CB294
202L Ued St, 1226+50 1!.5' Lf

g! m IilldSt.l22lt2l19.5'U to 296 24 15 e-15.91 12 C8296 to Jct296

~I
202L Med St.l2Zlt2l9W Lt

9· Sheet Tot. 516 123
0
W AAlZCN IIPARnot rs llW1SPCRTATION PREL I.. INARYto- mil RSII 4105.. IIlIIIDL fIIL9I(IIAtIIIlhtSD
Q - ... 4105 ROAD.A.Y DB8JGN IBRVICII STAGE IV

4

>. 11% ...... .....,........... ... PIPE SlMWh'SICET NOT FORW ...........---....a: ..,~ .. CONSTRUCT 10..
OR RECORD ING

DIG JtO.G-I.231

__OF_
..."



END TREATMENT

csP • CORRI*lED SIaL PIP!
CAP - COAAUGAIED ALW,.... itA:
ReP - RE'NFORCED CCICRi:'E It"
.... • ORaD CClCRETE It"
ItRCIPCP ooRE"ORaD CASI·...PUCI COIICRETE PIPE
0C)Il£IIP - CORRUGAIED "IGH D£1fSTIT PaI.'tITHYLEIC PLASTIC PIP!

HOTEl
PIPE OPIIClItS S£LICtED ARE lHOK
REQUIRED TO UEET .....
SDMCE LIf'L
SHADED PIPE OPtION FIELDS
ARE MDT ALLOIAILE AL'tAMAIES.

NOTEt
FOit ItIP! o...vPI PLACOIIJII
III SfAM).W) DRAI. C-l,..5

MDTEt
TIC ZEROS .. PAAENMSIS ca. a.o , 0w00I ..
TIC ICAOItIO at SOW! at M cc..~ AJ! nc
RECCIMtCU flREaSIOit at ItC VAL.- 10 •
EIttEIU IN IIC CO&.\AI&.

I
~ REMARKSlit

202L WId St" 1l29t2LZI lU Lt to

ZOZl MId St. ImtM flU

! 202l ¥ed St. 1229+21.21 'It to 298 24 82 C-I5.80 S 4.0 1569.08 63 16 CB298 to C8297

a
202L Yed 5t.I229+2L2I 19.5" Lt

a
~ 202L Wed St.l229tlL2)M Rt to 299 24 82 e-IS.91 6.1 5 1571.31 15 S9 16 CB299 to CBl98

202L lied St.1229+2L2I 'It

I! 202L MIld St, 1221+21 J9.5" It to 300 24 101 C-I5.91 5.6 5 1571.37 15 83 20 C8300 to CBm
iii

202l MId St, 1229+2L2I J!9 At

; 202l Wed St. UJOt46 19.5' It to 301 2 24 126 eoolS-91 5.5 5 1571.39 15 103 25 CB301 to cam
I 20ZL YlId St, 1229+2L2I 19S Rt

202l11ed St, 12.1)+46 79.5' Lt to 302 24 II CoolS.9. 5.8 5 1571.39 15 10 CS302 to Jct302

202l MId St. 1210·4& 1.13' U

Itn ... ASt. 24+20 II" At to 303 24 164 Coo15.80 S 4.0 1585.31 236 33 C8303 to Jct30]. Detdll D9

h", ASt. 24+20 Utt OtlD8

ZOZl ..., St, 12J4+OQ J99 U to 304 24 10 Cool5.91 7.0 10 1572.45 20 10 2 CB304 to Jct304

202l MId St, 12J4+OQ 9IJ' It

§! 2021. MId Sf' I2JottOO 199 At to 305 24 163 C-15.91 6..1 15 1572.45 ;5 149 33 C830S to CB304

202l MId St. I2J4tOO J99 Lt

~I
~- Sheet Tot. 50 723 149
0

.:J PREL "UNARY... .. ASIl 4/05..c - ." 4/01 STAGE IVQ
4

"'" RevIew

~
• • ..c.-........ .... PIP! u.IWtY SlCET NOT FOR...........-5iIIIlIIijCclrdlntl:--.... CONSTRUCT '0"

OR RECORO INO
DIG NO. G-U4

_OF_
w•

• • •



•
~--~9 .,. 202-8COO1li

I 202 ... 023 I
END TREATMENT

C$P - CORRUGAtED STEEl PlPI
CJP • COAAUGA1ED ALtMl..... PF£
RCP - IlEIWORClD CQIf;R£TE PIPl
tR:P - 1OC-.WORCtD COI«:R£IE PI'£
_!PCP - IOC-.N'ORCED CAS1·IJt-tlLACE CClCAETE fltPE
OC)P£PP - COAAUGA1E.O HICH DDcSny POLYEhnU~ PLASTIC "PI

•NOm
fltPl (III.. SlUC1ED ARE lHOK
AECUIAED TO IiUT WI....­
5DMC£ LIfL
5KAC£D ptP£ (IITION FIElDS
AlII NOT ALLOW_I AL TDIIATES.

NOTEl
FOR PF£ aLVDlT PLACOUT
sa STAJOAAD DRAIING C-I3-.,

NOTEa
TIC ZEROS .. PARENTHESIS to, 0.0 • o.oa. IN
TIC ICAOIIG " 50Wl (# nc CGLlAMS ARE nc
RECOIMIUD PlECISICltI t6 llC VALLI TO •
EJtTEAED Pt llC COLWIt.

•

I..- REMARKSCoi

2021. MId St. 1254'15 0' It to

202l MId St. l2J4tOO 0' It

I
1m RdIp Dsu 9111lLSt Rt to 307 24 164 C-15.92 5.5 20 1588.36 166 33 CB307 to CB309

"
202l1i1ed St. t2S1tOO I9.S' Rt

a
I 202L MId St. t2J1tOO lU l t to 308 24 11 C-IS.91 6.6 5 157".09 15 10 CB308 to tlH44

; 202L WId St. I2J1tOO!Z' It

~ 202L lied St, I2J1tOO 19.5" Rt to 309 24 163 c·as.91 s.a 15 1574.09 2S 142 33 CB309 10 CB308
a

202l MId St, I2J1tOO J99 It

Ii 8m AMp CSt, 1192 "t Lt to 310 24 131 C-15.20 5.S 1593.06 as 161 26 CB310 10 Jct310. Oet~1l 09
I &on RcJIp CSt, 2+10 I22.B Lt Otl08

202l11ec1 St. l242tOO l!.5' It to 31l 24 II e-IS.91 7.8 10 1575.73 20 II C8311 to "'H45
2021. MId St. l242tOO 9l' Lt

202L wed St, l242tOO 0' It to 312 24 82 C-I5.80 S 4.9 1513.49 72 16 e8312 to CB311

202L IiIed St, I24ZtOO J99 Lt

202l .., St, l242tZ. 19.5' Rt to 313 24 86 C-15.91 T.I 15 15T5.83 2S 72 17 C8313 to C8312

202L lied St. mltOO 0' It

01 8m RcwD DSt. Mias 11.5" Lt to 314 24 82 C-15.91 9.9 1579.22 15 96 16 CB314 10 CB313
8'
~I

2021. MId Ste l24Zt~ 199 It

9- Sheet Tot. 774 1600
W ARllCIIA DEPARnDT t'E IIW9CR1.tDe... .. IlSIit .lim PREL I.. INARY
~ IIDIDIL IUl5PanAT.. Dm5ICII
0 - ... 4/01 ROADWAY DEltoN IBRVlCBS STAGE IV

>-
.. "% .............._tlllf.

HE, PIPE SlMWrt SleET HOT FORIt! .........-~ ...._....., .. CONSTRUCT ION
OR RECORD ING

DIG NO.G-US

202-8(00T)B _OF_._
'I• . . ...,



CsP • CORRUGATED STm ptflt
CAP • COARUCATED ALWI.... PH
RCP • REUFORCtD COMCRr:rt PIfI£.
HItCP • "'.Jf'ORCtD COfCRETE PA:
ItRCtflCP • tClN·REJf'ORC£D CAST·..•...ACE CONCR£TE ptflt
OOVP • COARUCATED Meat DEtdTIY POL't'ETHYLEtC ...ASTIC ptPE

.11:1
ptPl oPTIONS sru:CTED AM: THOSl
REOUIAEO TO .T ..,......
SEJMCE Lin:.
SHADED PIPE oPTION FIELDS,. .T ALLOIAaE ALTER*TE5.

.TEa
FOR PH CUI.~RT ""CDen
SEE STAMJARI) DRAI. C-I3JI

.111
TtC ZEROS .. PARENTtCS1S ro. 0.0 • 0.001 ..
TtC tCAlMIIO • SCM: f6 ~ COUMIS IRE TtC
RECCM1EtUD NEC.StOit f6 TIC VAlLe TO •
EII1EIU III TIC CCl.lMt.

I," RE~ARKSe-)

1m..CSt. 4too 215' Lt to
11m _ CSt, 4tao la' Lt

! h Rcwo DSt. If9T lU" It to 316 24 214 C-15.92 6.9 1577.14 247 43 C8316 to CBll4

II h II.tIo DSt, H.es 11.5' Rt
II

i rrn"-tDSt.lltU 119Rt to 311 24 122 C-15.92 6.0 1576.85 tiD 24 C8317 to C8316
8m _ 0 St., 16.97 118 It

t! In R4IIP DSt. 19+40 tLS" It to 318 24 122 C·15.92 5.1 1577.14 100 24 CB318 to CB31T
a

In~ 0 St, .tlLS 11.S" At

Ii hRdlpD 5t.2O.3I IL29'RI to 319 36 123 C·15.92 7.0 1511.13 1~6 36 C8319 to CB326

I 202l IiIed St, 1247+95 G" It DtlD6

202l Yed SI" 1249t50 105.65' It 10 320 24 146 C-15.92 5.1 1518.89 1t9 29 CB320 to CB319

h AaIp DSt. 2Ot) IUt' It

202l MecI St. 1251).1) !SoIr Rt to 321 24 141 C-I5.92 5.6 1580.24 112 28 CB321 to C8320

202l MId St. 1249+50 105.6§" It

202L MId St, l25Z+a U It to 322 24 156 C·15.92 5.1 15 1581.62 108 27 C8322 to CB321

202l1ed St, 1250.90 !5.IJ" It

! h _ CSt. ltO) 23.S' Lt to0 323 24 90 C-15.91 5.5 1586.92 ! 155 18 C8323 to t.tH46
0 -,0 I ZOZL llIcI St. J24StGO W' LlN

~
- Sheet 1'ot...!. 65 1186 247

0

W MIIlCN IIPARnENI " TRAlC5PCltllTOI PREL I.. INARYto- .. IISII .m.. II1t8IIL JllSllUltD ItISD
Q - I~ 4/01 ROADWAY DB8ION IBIlVlCBI STAGE IV

4
:; ."' ...

HEI PIP!. SlMWtY HET HOT FOR
~ COtG'nlUCT 10le

Oft RECORDING
0lIG1IO. G-a.a

_OF__.....

• • •



• • •

_OF_

REMARKS

CB329 to YJM7

C8325 to Yi47

C8332 to C8331

C8328 to Jet328

CB331 to C6330

CB326 to MH47

C8327 to C8319

C8330 to CB329

19

61 15

749 172

122 27

a 20

IS 98 22

Z5 62 13

20 258 61

15 98 23

1581.14

1581.44

1576.12

1581.42

1583.27

1582.38

1576.33

1585.26

202L RED MTN 'IY. POtER ROAD • .....VERSlfY DRIVE
lIlACS ItO. "Sla Olt 202-8(007)8

= :: :: ARIZ~~:~'''' PRELIWINARY

1S!i:=~c:=::1~.. i1-_~RO~AD~W~A!.Y..!D~B8~IO~N~8~BR.~VI~CB8~~ S~G~
.. =:-.==.......,... ret PIPE StIIMRT SteET NOT FORStaWtC«d:wlb:---- CONSTRUCT ION

1o-I:rl....-"'I"PlIlI!!WIP---oI-------------I OR RECORDING
DIG IIQ, G'UT

IS

10

60

5..8

4.0

5.T

5.8

5.6

($II - CORRUGATED STm ptfIE
CAP • CORRUGATED AI........ P"
RCP • IIEIJFCIIC£D CClICRETE PlfIE
NACP • NOIC· CRCED COCRE'E Pft
tlAClPCP • NOIC· ORCED CAST·Itt-PLACE CClCR£TE PIPE
CJC)fVP • CORRUGATED MtCH OEMS'I' PCI:rtTNrLltC PLASTIC ptfIE

Dtl D6

Dtl D6

e-15.91

e-15.91

e-IS-91

e-I5.91

e-IS-9)

e-IS.91

e·l5.80

HOTEl
PlPI oPTIOItS KUCTe ARE THOSI
1lE00000D TO IGT .........
KJMa: L.t:,
SHADED PIllE oPT. 'IELDS
ARE HOT ALLetrAaE AI. TDINATIS.

22

22

67

92

15

liS

109

HOT"
lOR '" CLl.VERT PUU....T
sa SUaGARD DRAlle C·ISJ5

24

24

24

24 306

24

30

24

332

202l ... Stll I2'thSS 0' It to 326

HOTEl
TIC zpos .. PAADtTICSIS co. 0.0 , o.or» ..
TtC tCADItIO f11 SOllIE f11 TIC CCtWltS AIlE TtC
IIECGIIMIGED PRECISICIH rJ1 'TIC YM.~ TO IE
IIIT£RED IN TtC CCLlAIN.

202L YId St., 1241.95 92" Lt

202l YId Sta 1241.95 92' Lt

h R.-o CSfl! 10+00 14.5' Lt fo 325

h _ 0 Stll 20'51 8.29' Rt

Im_C St. Mt ll5SLt

202L lied St., l241tSS 92' It

1m ILIID CSt. 15+33 59 Lt to 331

1m RdIo CStll M.II SS U to 330

1m A.IIp CSt, Ut09.02 5.5' l' to 329

t! &on _ DSt., 20'" 31" Rt to 327

"

Ii 1m _ CSt, I2tOO 6S Lt '0 328

8! ItIl_CSt.l6tG1U'Lllo! IItIl_c St. 1St" U'll

<;> - Sheet Tot.,.
O~~~~~~==~~~



C$II • CORRUGATED STElL PIPE
CAP • CCAAUGATED AL......... , ..
RCP • REINFORCED CCNCIIETI 'IPE
.,. • IGt·REWORCED COtCREIE PI'£
_IPCP - IGt-REWORCED CAST-IN-PLACE CClCRETE PIPE
CIaVP • CCARUCATED HIGH DEHST,Y POLYEnrtLEIC PLASIIC PIPE

NOIII
PIPE OPTIOItS S£LIClm ARE THOK
RECURE.D TO "IT ..I....
SDMCE L.L
SHADEO PK OPIION fIELDS
ARE NOt ALLOIA.U Al.lEAMAIES.

NOTEI
fOR PIll ClLvPT ....&CQQT
K! SfAlGAAO DRAIN; c-ts.t,

NOlEt
TtC ZPOS .. 'AAEllTlCSlS co. 0.0 , o.oc» It
TtC tCADUG til SCM: til TIC COIoI.MtS ARE TIC
RECGlMtCU mCISlGII til TtC VAL" TO •
UTUU lit tIC COI.WN.

I.." REMARKSIi

lm_eSt.l l • ssu to

h"C5t,I&-II5.5' Lt

202L IMcI 5t, 125]116 D' It to 334 24 124 C-I5.80 S 3.5 1580.60 83 25 CB334 to C8531

h RaID CSf' 15'13 salt

202L WId St, 1256t& 1099 Lt to 335 24 79 C-15.92 6.2 25 1585.20 71 16 CS335 to Jct335, Detdll 09

; 2Q2l ¥ed St, 1256'" 192" l t Otl08

~ 202L YId St, 12!6t66 U At to 336 24 209 C-I5.92 5.5 25 1585.56 lT2 42 CB336 to CB33S
a

202l MId Sf' IS'" 1OlS' Lt

Ii 202l111ed St, 1251-25 IOUI ~ t to 331 24 160 C-15.92 6.5 1581.26 142 32 CB331 to C8335

J 202l WId St'l2!a5t66 1093 Lt

202l. lied St. 1251151 96.41" Lt to 338 2.. 13-4 C-I5.92 6.6 5 1588.95 122 21 C8338 to C8331

2021. MId St, tZ51'25 101M' 1t

202L led St, 125!t15 !l.W Lt to 339 24 liB C·l5.92 s.s 20 1590.33 100 2" C8339 to CB338

202L MId St, J251tSl 96.41' Lt

202L Wed Sf. t25It5I 0' It to 340 24 101 C-15.s0 S 4.0 1587.05 76 20 CB340 to C8338

202l1i11d St. I25It5I 96A1" Lt

o! 202l lied stl1 12&3-50 D' It to 341 24 1~ S 4.0 1591.84 280 39 CB30Cl to Jet34l, Det"n 09
0-

202l WId St, 1253-50 194' It

~I
~. Sheet Tot. 85
0

W
PREL UIINARYI- 41M•Q 4m STAGE IV

4

-> .". ................
NEI PI" SlMIARY SCET NOT FOR....--It! ..,c.n.Ibnb:---- CONSTRUCT ION

CIA RECOROING
IlWG NO. G·ue

202-BCOO7)B _OF_
.91'"

• • •



• • •CSP • CORRUGATED STEEL fIR
CAP • CORRUGAlm AllMtUl PJI£
ACP • AEI":OACEO COtOEIE PiPE
JItCP • MQM·REIf'ClCtD COHCRETE PH
_IPCP • MQM·REIf'ClCtD CAST·IN-PUCE CCJtCSI:IE PIP!
CJoC)P£PP • CORRUGAIED MtCH DOtSTI' PCJLYlTKYL£1C PUSTIC PIP!

MOTtl
PI" CJtltoNS I£LICTlD ME lHOSI:
AEOUIIU TO IGT .......
soma; LfL
SHADED PIPE CJtllON FIELDS
ME MOT All.OIAJU Al IERMAT':$.

MOTEl
FOR PJI£ QI.'m'T "'&ClWEJIT
SU STAN)AN) DRAlle C·I5..,

MOIEI
TIC ZEROS It 'AAEN1lCSIS co. 0.0 • D.OOI II
IIC ICADItC fI $OIC fI nc cc.,LMCS ME TIC
RECeu.tEN)[D PRECISIOM fS TIC YAlLE TO •
EIttEA£O ... TIC COLWN.

I...
REMARKS"202L MId Sfc1l2&6t91 r Lt to

202L MId Stc1I266-!l2CI' It

202L MId St. I26itlQ 1.5' Rt to 343 24 136 C-t5.92 100 1594.48 119 27 CB343 to C8342

202L WId Sfc1 126&-91 r Lt

202L WId 5tc1 1269-50 r Lt to 344 24 104 C·15.80 S 1597.11 86 21 CB34.( to CB345

; 202L MId Stc11269'5O U Rt

~ 202L .... Stc1 1269-50 9LS' It to 345 24 9S C..15.92 5.5 10 1595.66 78 19 CB345 to Jct345
a

202l lied Stc1 ta9-SO I9Q.S' It

mlllld St, 1212+50 r Lt to 346 24 207 C-IS.80 S 5.0 1598.92 277 42 CB346 to Jct346

202l MId St, 12l2t50 199' Rt

202L IiIcI Stc1 I2l9t5O 4' At to 347 24 92 C..tS.80 S 7.8 1597.58 85 18 CB347 to CB~8

202L illes Sta 12J'M) !loS' Rt

202l111d St. I2l!+5O U Rt to 348 24 100 C·I5.92 5.5 15 1594.58 102 20 C8348 to Jct348. oet411 09

202L Wed St" 1219+50 ~. Rt DtlD8

202L lied St. I2IltOO f It to 349 24 175 C·15.80 S 5.0 12!M.21 125 3S CB~9 to CB350

202L MId St. 1213-15 4' It

01 202L illes St" 121]-15 4' At ta 350 6 24 TO S 5.0 1591.01 121 14 CB350 to Jct350
8· 202L MId 5t.I2I4-44.42 S" At

~i
2- Sheet Tot..0
.:J ARUCIIA IIPAR11EH1 tI TRAHSPClR1AtMII PREI.I .. INARY... ./0&• II1mIDIL 1UI5PGITAT..1nISD
C 4/01 ROADWAY DillON IBJIlVlCBI STAGE IV•
>= "" .......~ =-.=.-.... tE. PIPE SlMWIY KEY "'aT FOR
~ -----~~ .. COftSTRUCT ION

~ OR RECORD ING
DIG 1IlOo G-Ut

_OF_



END TREATMENT

C? • CClARUGATED STEtI. PIPE
CAP - CClARUGAIED ALW..... PIP!
RCP • REIWOIClD COICREIE PIP!
IIlCP • IOl1·REWOIClD COtCREIE P"
IR:IPCP - IOl1-REWOACED CAST-IN-PLACE taaEfE PIPE
OCMVP • CCAAUGATED NICH DOd1" PGL'liTHYLEtC PLASIIC PlP£

11)1'£1
PIPE OPTIONS SELiCTED .. IHDSl
REOIMIEO TO WEET WI'"
SUMCE LIFE.
SlWl:D PIPE OPTION 'IELOS
ME II)T ALI.OtAILE ALIEJIIATU.

II)TII
,aa Pft Cl£V!RT IILAClMIJIT
sa STAIGARD .1. C-ISJI

II)T[r
lHE ZEROS It PAAlItT1CSIS co. GoO I O.GOJ IN
THE HEADIIC t:I SOlIE t:I tIC COL\MIS AIlE THE
RE~ PIIlCISIOIt t:I THE YAL... TO •
ENTERED IN THE CCLLMt.

I..- REMARKS"202L lid St. 1ZI4.9O U' It to

202L MId St. 1214t5U ~" Rt

! 202L Wed St. I216t51 2' Lt to 352 24 1T9 C-15.92 5.6 20 1586.76 260 36 CB352 to Jct352

, 202l MIld St. I216t5llllm Lt

I
I 202L Wed St. mot9S ISS' It to 353 24 34 C-15.80 S 4.0 1561.00 33 C83S3 to ....354

202L MId St. 12911'" ISO'It Dtl ~

I! 202L u.s St. I29I.JlISO' It 354 24 70 2'- C~18.10 25.6 1567.00 SO 14 t.lt354 to CB35S
a

CJI ~ St, 5It5O 1LJ!t It

Ii CAP ~ St, !i8t50 ILlS' At to 355 24 318 C-IS.80 S s.o 1546.26 B64 64 C8355 to WH400

~ 202L flied St. I2!jtJ) sr It Dtl D4

202l MId St. WllO r It to 356 6 24 112 C-15.80 S 4.0 1563.74 112 22 CB356 to Jet356

20Zl MId St. I2!3tlT.lt Ill'"' Ai

lW RaIp 8 St••+51 s.s It to 357 24 32 C-1S.!1 5.8 1555.12 10 29 CB3S7 to WH400

202l. lied St. 1295tlO 92' Rt

202L WId St. J2StQ r It to 358 5 24 88 C·15.BO S 5.5 1555..10 114 18 eBl58 to Jet358

2021. .... St.l2!&t'U !Soli' It

o! 202L Med St, t29ItOO Kr It to 360 24 31 C-I5.80 S 4.0 1548.50 20 6 CB360 to ~Ol
c~

2021. MId St.12WtJl sr It

~I
2- ShMt Tot.
0

W ARIZ. II:PJR1IIJIT (I IlWISPCRtlTIQIt PREI.IWINARYto- .. IISII ~/05 II1aIIML 1RI9III1TICIIIIMSIIIIoC - WJI 4IOS STAGE IV0 ROADWAY DB8ION 8BJlVlCBI

:; D IxI 11% RMIw
• • ...r..-..... tel PIPE SUtMlRY StEET NOT F~3-. ..........-! E ,:rYJ

blllyCA'dlllll:--... COMSTRuCT ION
OR REC~DING

Z02L RED MTN FlY. POIER ROAD • UNIVERSITY DRIVE DIG NO. G~IUO

Tues MD. H 1712 ole 202-8(001)8 _OF_.. .....

• • •



• • •

REUARKS

C$P - CORRLCATEO STm P1PE
CAP • CORRLCATED ALI.IfIIU' Pft
RCP - .1l*ORCED CCICSI£TE PIPE
...,. - tOC-IEWo-cm COIC1'ETE PII!
_IPCP - MQH·....OICI:D CAST·ltt·PLACE COMCII:TE P1P£
OOVP • C'ORRUCATlD NICH DOdTty PQLYEfMTLEJ€ PLASTIC PCPS:

MOttl
PIPE OPTIONS 5I1.ECTED AM: TMOSl
.OUAED TO IiUT ..,......
soma: LIfIL
SHaD Pft OPTION 'ELM
AM: MOT ALLOI_I ALTEAllATEs.

MOTtl
'OR '" ClL¥t:RT PLACUIEN'
sa S'AIGAAD DRAWING C-ISots

MOTEl
TIC ZPOS It« PAADlMSIS co. 0.0 • o.oc» It«
TIC ICADING f$ SCM: f$ M CO&.LJICS ME TIC
RlaMl:tUD PRECISIaN OF' tIC VALli: '0 •
lJO'(JU III 1fC COL'*'-

! lrI R.1Ip BSt, 13te tl.74' Rt to 362 24 79 C-15.91 5.5 1~5.17 IS 62 16 CB362 to CB363

a ~ IoIp BSta I.-Z' lUi' It
!
I I1i R.1Ip 8 Sta J4t211U6' Rt to 363 24 lIT C-I5.91 5.1 1~04,97 IS 105 23 C8363 to ~O2

202l MId Sta 13OI-!) 9l' Rt

~ lW _ 8 St,1-4+21 29.31' Rt to 364 24 11 C-\5.80 S 5.04 15 1545.00 C8364 to CB363
iI

lW RdIp BSt, 14t21 IU6" Rt

a tW RaIp ASt, 12.. 24" It to 36S 24 38 C-15.80 S 4.0 1551.13 26 CB365 to CB366
I I1i _ ASt. 11'. USRt

lH RdIip 1St, Ilt. 1L5' It to 366 24 169 C-15.91 5.6 IS 1551.23 2S 127 ~ CB366 to C8367

202L Yell Sf, IlOOtOO r At

202L MecI Sta )JOOf(lO r Rt to 361 24 88 C-15.80 S 5.0 1~S.09 83 18 CB361 to Jct367

2021. MId St, 13OOtOQ,I2 959 Rt

202l Yell 5ta IlOI-]O 57.5' Rt to 368 2 24 23 C-15.91 5.8 ISotO.26 IS 21 CB368 to ~O2

2C2l. ¥lei Sf. ID-]O !12" Rt

s! lW _ , St. Mte» 1L5' Lt to 369 24 82 C-15.91 7.2 5 15049.28 15 65 16 C8369 to C8370

~I
202L MId St.1DtlS 15.09' Lt

9- Sheet Tot. 579 1430
~ ARIZ_ IVART1D1 rE TRAI90RTATkJI PREt. ".INARY.... .. RSII 41054C - ... 4105

I1DIIIJM. TUlSlUTa,. rxYID
STAGE IVQ • ROADWA.Y DB8IGN 8BRVlCB8

111% RMew>- .. _..~.......
lEI PIP! StMWh'SteET ..OT FORW .....---!bWiCaNLbltl:--'" CONS TRucr ION

OR RECORD ING
010 IC. G-1.31

_OF_
w. -P"



REMARKS

•

END TREATMENT
C.tCh tkSaIn.~

HNdwdl , Junctton Struet".

CSP • COAIU1A1ED SlEEL PIPE
CAP • CORRUGATED Al,l*..... HIt:
RCP - R£'tf'0RCm COII:RETE PIPE
tftCP - tOI-II£INFORCtD COM:R£lE PPI:
MACIPCP - 1OI-II£INFOflCtD CAS1-'..-PLACE CCJCRETE PIPE
0QlEPP • CORRUGATED MlCM DOtSTI' POLTETHlLEt€ PLASTIC PIPE

C-15.80 S 4,,0 1236.83 14 11 CD311 to Jetl71

C-IS.9. 6,,3 15048.98 15 108 23 CB372 to CB369

e-IS-91 6.0 15049..28 f» 99 23 CB373 to CB372

e-IS-91 6.4 1544.79 2S 106 21 Ce37" to YH403

C-IS.91 5.8 '531,,04 !) ~ C8375 to CB376

C-I5.91 1530.64 5 25 CBl76 to Jct376

C-15.91 25 1527.49 S 62 15 C83T7 to CB37B

C-15.80 1527.81 12'- 20 C8378 to iMi40-«

687 151

•

NOTEI
PlPI CPTKlNS SlLECTED .. ltGS£
REOUAED TO WElT .......
SDMCE LifE.
SHADED PIPE CPl. 'IELDS
ARE NO' Al,LOIAILE Al,lEAltATES.

NOTEI
'DR 'Ill CLI.¥lRl 'UCDOT
SEE STAIGARD DRAI. C-ISoI!

•

NOTE.t
THE ZEROS .. PAROITHESIS co. 0.0 • o.ooS ..
THE ICADtNO fI SM fI TIC COLlJlIIS ARE nc
.C~D ..ClstOil fI tIC VAl.t.f: TO •
ENTERED IN TIC CClLL*

;1,-
"

202L MId St. I.tas 15.01' Lt to

202L lied Stt IDtl5 r It

! 202L lied Stl IDles r It to 37l 24 85

I!l
202l. IiIed St, IDt.roS 9l' Rt

I

I Ui R4II) ASt, 1St5U5 ILS' Lt to 372 2 24 115

~_'St.M"'IL5'Lt

Ie ~..A5t.I&I&! UoS' Lt to 313 24 115
a

lH .. l St, 15t5U5 11.5' Lt

a lH RaID BSt, IltCU 2U Lt to 374 24 106

J 20Zl lied St, IJMtJ) 9l' Rt

202lWld Sf' 1305'91 61S Rt to 375 24 ~2

202L WId St, ...n &l5' It

202L WId St. "'tg 51.s' It to 376 24 23

202L MId St, ID'lZ.91 9W' It

m IIIecI St. 1307'J 1'S.5' Lt to 377 24 74

202L Wed St. 130ftJ r Lt

~:! 202L Meet St. 13071J r Lt to 3fB 24 100

~I
202L Yed StalJ2Tt)U5!L9D' .t

~- Sheet Totdl
0

a:i
l-.e
0

~



• • •CSII' • CORRUGATED S'EEL PiPE
CAP .. CORRUGA'ED ALWI.... 'FE
ACP • II£INFClRCEO CClNCRt;TE 'IPE
IftCIIl .. 1eOft-"N'0RCE0 CClftCfIE'E PrE
_PO .. 1eOft-"N'GIaD CASl-I"-Ill.ACE COfCAETE PIP!
OGIVP .. CORRUGA'ED HIGH DOdTIY POL'tE'HYUaE. PLASlIC I'tP£

lIO'Et
PiPE oP'" SELlC'ED _ 'NOK
II£(UlUTOWUT .......
SEJMCl LWL
SHADED ..... oP'" FELDS
_ IIOT ALLOIAaE AL'DIIA'ES.

HOTEl
FOR ..... CULWJlT PLACDlDIT
sa S'AII)ARO au•• C·I,"I~

IIOU,
'IC ZEROS lit '''''ICSIS co. 0.0 • Q.OOI lit
ttl: tCADIIG tJF SCU! tJF TtC COLt.IItS AIlE TIC
RECCUIIIEIClED PRECISION " 'IC VALlE '0 •
EIITEAQ .. TIC CGLlMN.

I
~ REMARKS..,

ttl ..BSt,2Ot91 '59 It to

202111f1c1 St. I3Ot.J4.45 U It

202l WId Sta J21)'!U5 m.r Rt t 380 24 27 Otl08 13 Jct380to JetlSl

202L MId St, 1211-2QJ2 22O.5r Rt

J&th St St, I]-IUI 7934' L1 to 382 90 244 C-18.10 11.7 1592.50 1830 256 ....382 to Jct382, Dete'Jls

16th St St. 13-14.56 mJl" Lt 8-12.50 C-13.75.03. DIS & 016

15th St St, 13'65.SI lB.9)' l t to 383 90 20 DtI_ 103 21 Jet38] to ....382

16th Sf St, 13'14JO 19.9f' l t

~ l&ih Sf Sta 13-14.£9 22U' II 10 384 24 10 C-15.80 S 3.9 1591.69 12 C8384 to Jet384

J J61h St St. Il'au, 22U' Lt

202l lied St. 12V-~ 135' Lt to 385 24 160 C"15.80 S 4.0 1568.00 106 32 C8385 to C8386

2021. ... 5•• 1292.25 r R'

202L lied Stl 12!Z.~ r Rt 10 386 24 108 e·15.80 S 5.2 1568.28 74 22 e8386 to CB387

2021. WId St. l2I.n !1.61 Rt

202L MId St, 12t.n!1M Rt 387 24 81 C-I5.92 4.3 25 1566.50 59 16 e8387 to Jet38T

202l IIIcI Sta 121-0111 141.51' Rt

§! 20ZL YId St, 12!)'6I f Lt to 388 24 145 C"15.92 5.5 25 15T4.19 102 29 tBl88 to CB387

202l YId s•• I2!1-n".6]' Rt

~I
~- Sheet Totctl 60 2558 414
0

W ARIZ. ElPMnoT (f 1~"'1ClN PREL IWI"ARY... lisa RSR 4/01 IdDMDt 1'III5JWf"DI IlMSdI~ - './I' '-105 STAGE IV0
4

ROADWAY DI8IGN IBRvtCBa
..% .....

-> 11:. PIPE SIMIARY SteEl NO' FOR
~ CONS'RUC' 10..

OR RECORD ."G
DIG NQ, G·LSS

_OF_
-1iJlI"



csP • CORRUGAYED SYElL PiPE
CAlI • COAIIUGAYED ALWIIUI PIlE
ACP • RlItr:ORCEO eoHCIIETE ptP£
IItCP • IIQN-REN'ORCEO CONCREtE PIlE
_IPCP • IIQN-REN'ORCEO CASY·....'UCE eoHCIIEYI PiPE
OGVP· ~Ym MICA IDS'" POUI'lHYLEhl "'ASlIC ptP£

HOlII
PiPE OPtIONS KLECTED ARE THOK
RECUU YO UUT .........
DYlCELIFE.
SHAII:O PIP! OPtION FIELDS
ARE lilt ALL.AIU ALtllllAtES.

IIItil
F" PK ClI.Y£RY "'ACOIlItT
SEE STAIGAR) ORAIJIG C·I3.1~

HOtEt
tIC ZEROS II PNUncSIS co. a..o • o.om II
tIC lCiOIlG f1I SCM f1I TIC ca..&JItS ME ftC
RECCMDIED PRECISION f1I TtC VALli: TO •
mERED III TtC CClI.\IIt.

If..- RE"'ARKS"YeO _ CSt. S-OO 2U' Lt to

¥to _ CSt. 5-00 IW U

! lH" 8 Sit 16.25 W' LI to 390 24 74 C·I5.91 5.5 1544.24 ~ 62 IS C8390 to C8374

IS l)'IlJIp BSf, IItOO 215' Lt

I

i ti Ad DeIau' St. 40+66.)1 391 2 lOS 160 312 211 Teq)Or4l"Y Cuvert~

I! lick Ad St, 40fU 392 108 216 0- 1321 2BS T8ft1I)orcry Cuvert
J

.. 1m Ad DetOU" St. et65.57 393 2 108 188 3556 248 Terroor~y CeJvert
I

FIn Ad St. 3Ot9lJt 394 108 338 1164 445 Temporar-y CUvet't

202L MId St, 1113.00 Ir It to 395 30 22 C-15.80 0 ".6 1512.07 23 CB395 to C8219

202L ...., SI, 1113.00 9L5' At Otl D6

ltD Ad Oilau' 51.1-94.61 396 2 108 125 737 253 Tempor'cry ClJvert

o! ltD Ad St,l9tJUO 397 108 263 21- Lt 160B ~6 T8f1lC)OI"'S"Y ClJvert

8'
~I
~- Sheet Tot.
S
.:J ARlZC*l ElPJRnDT t6 lRAMSPClRTATIaN PREl.llitlNARY.. IISIII IISII 4/05.. IUIDL 1UI5ftI1ATDlIIYI5III
0 - I' 4105 AOADWAY' DBSlON SBIlVlCBS STAGE IV

-> "" RMIw................. .1 PIPE SWUARY SlEET NOT FOR
Ht

-.-.....
~~:-- .... CONSTRUCT ION

OR RECORD tNG
DIG tG. C-U4

_OF_

• • •



• • •

_OF_,

REMARKS

NEI PIPE SlMIARY SHEET

1181 266

ARIZ~=,lr'=,-=':TION PRELIMUtARY

lE!i:=~C=:=j~L1-~RO~AD=W~A~Y'",:D=B8J=O~N~a:!BR~VI~CBlJ2!.--1S~G~V
NOT FOR

1o"Ii:"'--~"'---_..I- __--:-_-----~~C*S~:=~:~~
DIG ItQ. a-6.55 '

CSP .. CORRUGATED STEEL PIP!
CAP .. COAAUCATED ALUlI.... Pili
RCP .. M:IMFOACm CONCRETE PIP£
..,. .. tOt-IEWORClD CONCRETE PR
_!PCP • tOt-M:WORClD CAST·....PUa: COItCRETE PIPE
oavP .. COAAUCATED HIGH DOtSTIT PG.1I'THTL£1C PLASTIC PtP£

2'- C·IB.IO 9.1 1549.44 365 59 t.tJ.401 to ....402

24 C·1B.10 8.6 1~1.e8 411 74 t.lt402 to ~03

24 C-1B.IO 8.5 1535.71 494 15 ~03 to YH<404

24 C·18.10 1533.00 ~04, Det"n D13

24 C·I8.IO 1514.15 ~os. Oet"n 013

24 C·I8.IO 1515.11 WH406, Det.,n 013

24 C-18.10 1515.71 WlM01, Det"n 013

24 C-I8.IO 1573.12 WlMOa, Det"U 013

". •• -P"

MOna
PIPE OPTIOICS KLECTm ,. TMOSl
AE<UA£D TO IUT .......
SERY1CI LifE.
SHADED ptP£ OPT. 'ELOS
,. MOT ALI.DII&11.E ALTERNATES.

292

305

300

"TEa
'011 PIlE ClLVOT 'UCDIDIT
sa STAICWD DRAIIG C·ISoI!

24

30

30

401

402

403

"Tra
TIC ZEROS lit PAAENMSIS co. 0.0. o.oc» lit
TIC ICMMIIG 01 SCM: 01 TIC CGLlIIfS AlE TIC
RlCCtM:JUD PRECISION 01 TIC ¥~UE '0 •
ENTERED .. TIC COLlIItN.

203. MId St. 1152+50 l4S.l!' Lt

202L ¥eel Sf, 1]04.J) !2' Rt

202l MId Sf. IJ5Ot12 !Il' It

202L lied Sf' 1152'50 !12' Lt

202L Yed St., 1I~7'DO !12' Lt

202L Wed St. I30Tt]4.45 ,.., At

I! 202l lied St,I3OC+JJ 92' Rt to
!

202L WId StaiD'» 92' At
;t;iiiiiiiiiiiiiiiiiii!i!i!~~~~~~~~~iiiiiiiii~~iiiiiiiiiiiitiiiiii~~~~

! 202L MecI St. 1301'30 92' Rt to

! 202L Wed 5f, J291.» 9Z' if to

g!E=::EEE::E:Ef3••
01
~!~~~~~~~~~~~~~~~~

9t3-C:::iSheeitrJTo~t~"'liiilliiiiilililllllllllllllllllllll.OLIJ

ad...a



C$P .. CGARUGATED STUI. .....
tAP .. CCIIAUGATED ALlMIUI PFE
RCP • .,WORCED CONCRETE PIPE
., • NON-IlEN'ORCED CONCRETE PrE
_IPCP • NON-.N'ORCED CAST-'N-PLACE CONCRETE PIPE
OCJII£PP .. CCIIAUGATED NIGH DENSTty "'YEnm.E~ PLASTIC ....

NaT£a
PIPE (lilT.. SlUCTED AIlE THOSE
AEOlJAED TO auT ........
SERVICE L.L
SHADED Pft (lilT. 'ELDS
AIlE MDT ALLot_I: ALTEMATES.

MDTII
'OR PII! CII.1£ln PLACODT
su 'TANIARO _IIC C·IJotS

NaTla
TIC ZEROS .. PAAlNTNESIS lOt o.D • a.oo. IN
TIC ICJDtIG t11 SOlIE t11 TIE COLLIICS ARE TIC
RlCfMIPIU PRECiSlOli t11 TIC VAL" TO IE
DtTEIEQ .. TIC COL....

,
..- REMARKS".. .,St, Id St. 15-)5 rr It

to III as St...St.tz.".., l3W

! lIeD III St,12t50 5.UJ It 702 24 87 24 C-I8.IO 10..2 1.601.85 ... 702 to 'II 701

to ltD "St.1St~ 'ftrlta
e

I UiJSt,lt1645S1t 103 24 234 C-I5.20 6.9 11.5 1.599.22 1 12 CS 103 to til T02

i to ¥dJ Id St. 12450 51U' It

I!! UIlISt.MtURt 704 24 52 C-I5.20 6.5 1.599.12 ce 7CM to CB 703
3

to McD III St. lOti 45S It

; ItO III St, ,.12 4S.5' It 70s 24 52 C·l5.20 5.7 7.5 1.599.22 C8 705 to CO 704

I totiilSt.N4 eRt

Mr:D Id St. h40 6S It 106 24 112 COoI5.20 5.1 19.5 1.601.02 16 C8 706 to C8 705
to lIeD III St. ,.12 6oS'1t

ltD iI Sta Ut:l5OJ' It 107 24 16 C-I5.20 5.6 U.s 1.602.14 12 CB 107 to ... TOI

to 1:0 lid 51' lJt~ " It

Mr:D1d 51. UtS5O.5'U 108 24 108 C-I5.20 5.1 U.5 1.602.14 12 CB 708 to CB 107

toM IIdSt.lJtfl5G.S·1t

01 ltD III Sf' Me 459 Lt 709 24 98 C-I5.20 6.0 1.599.12 CB 709 to CB 1040' to lIeD Ir:I SI. M4 U It

~I
~- Sheet Totdl
0

W WC*lIlPARnDT (S llWC5PORTATION PRE\. UIIN4RYI- .. Do»... - .~
IIUIIM. tIII5PCI1All1 amsa

STAGE IVQ ROADWAY DBSlGN IUVlCB8

>. .~ .....
1£. PIPE S&MWtY SlCET NOT FOR

~ CONSTRUCT ION
OR RECORD ING

DIG MQ" G·...ot

_OF_

• • •



• • •
C5P • CORRUGATED STEEl. ptflI:
CAP • CORRUGAfED ALIMlIIM ptflI:
RCP .. REIWOACED CaNCSlUE ,IPE
.... .. IOI-.WORCED CONCRETE'FE
MRCIPCP • MOfI·.WORCED tlST-ltf.flLACE COCRETE PIP[
CIC)P£PP • CORRUGATED HIGH DENSftr POLYEnftUJ€ Pl.UfIC ptflI:

HOTtI
PIPE OPIIONS KLECUD ME IHOSl
REQUIRED TO IlUT WI'"
mma: L.L
SHADED Pft OPT. FIELDS
AN: HOT ALLOIrA&.E ALTEAllAIEs..

HOfEi
FOR Pft QLVlN' fIUCGtJII
sa STANJARD OU.1Ie C-I3J5

HOTEl
lit: ZUOS IN 'MEMncSIS co. o.D • o..om IN
tit: H£ADIIG (I SM (I TtC CG.1MtS AN: T"
RECGIlMIUD PlECISIOII tI , .. YALlI: '0 •
DtT£AEO III ,It: co......

I.." REMARKSCot

I:DIMSt.ttIlVLt

to IfdIId St. M4 U u

! MtGIdStllllt4WUU 711 24 65 C-I5.20 5..3 1.599.40 'If Til to C8 710

to Md) III St. !t12 6oS'lt
~

5

a lid) III Sf.lOtl& 65' It 712 24 52 C-I5.20 5.1 11.5 1.599.22 12 C8 712 to CB 709

to Id Id St. H4 6.S" U

to lid) lid St. ItIS sa It 713 6 24 126 C-I5.30 22.4 1.60~.20 I C8 713 to JeT 713
a

to Mea III .'!.O Ill' It C-I3.25

~ ItO III St, ZZt5O.D W' It 714 24 118 24 C·I8.IO 11.3 1.595.64 ... 714 to C8 109
I ta ZO! MId St~ ..,.l4.O IOf Rt

Ud) Ad Stili 2l+1S 50' At 715 24 135 24 C-I8.IO S.1 1.590.15 ~ 715 to'" 714
to IIIcIId St. 22t5OJ W· It

lIeD III St. ZZt50 4.4r It 716 24 14 C-I5.30 ~.6 1.595.21 CD 716 to lilt 714

to Mel Ad St. 22+54.0 W' It

lid) ., Sf' ~tlO S7 U 717 24 173 C-I5.30 4.6 1.599.62 CO 717 to CB 716

to McIId 5t. 22+50 4L4f It

§! Md) lid St. 2Jtli 6J' It 718 24 14 C-I5.30 4.6 1.589.51 C8 718 to iii TI5

~I
to ltD Id St. Z3+1S 50' It

~- $hHt Tot,.
0

.:i ARiZClMA IlPAR11DT CF lRANSPCRTATION... .. DJa 4105 PRE\. 11111 NARY• ~~&l1II1I1l5II
Q - ,,,

~ ROA.DWAY DBSlON IBRVICBS STAGE IV
:: 4

lIS" RftIew

Ir 11:. PIPE SlMWrt SlEET HOT FOR
CONSTRUC110N
OR RECORD ING

ow tJO. G-IJ02

_OF_



CSP CORIIUGATED S'EEl PIP£
CAP CORItUGA1ED AL......... PIfI£
RCP AEltFORCED COtCR£lE PIPE
IItCP ....R£If'ORCtD COtCRETE PR
NACIPCP "·REIf'ORCED W'·ltt-PUCE ca«xT1: "PI
CIG'EJlP COARUQA1'ED MICH COSTlY PClI,YITHn.EJC PLASTIC "PI

M01'!I
"PI OP'toNS SlLEC'ED AIlE 'HOSE
R£0lJAEI) '0 .E1' ..I....
SUMCE lIFE.
SHADED· Pft OP'IOII 'ELDS
AIlE MO' ALlOiAlLE AL'PIIA'ES.

MOTIa
rOIl PIlE cur.YEII' ....ACOIN'
sa STAIOARD DRA'. C..I501S

M01Et
TIC ZPOS .. PAIOMSIS co. 0.0 • D.OOJ IN
TIC ICADlMG t11 SOC ct1 ftC ~IIICS AIlE 'IC
REaMIE..D PREcaSIOII ct1 'IC YAL~ '0 •
ENTERED lit TIC CClL\MIL

I...
REMARKSIi

I:D as St. 2Jt40 SUI Lt

to I:D lIS St. Zlt8 45J' It

! tiIdSt,13~~Rt 750 6 24 139 C..I5.20 8.2 (90S 1591.~2 12.' C8 750 to JeT 750

to ttl. ~ St, lSt9I15r It C..I3.75
&

I
I Mid St,1J~5L8' It 751 24 115 C-I5.20 7.7 19.5 1591.49 12 C8 751 to CB TSO

to Itlld St.~ sc.w It

t! lild St. J'" 4U' U 752 24 116 C-I5.20 6.( U.5 1590.52 CB 752 to CB 7S1
3

to 1:1 III St. 35ti11 5Le' Lt

Ii Ii III St, 31t44 N II 75] 24 40 C..I5.20 s.a 1590.46 CB 753 to C8 7~

J to ItIId St, J'14 4U' U

Ii .. Sf' ".n 5IM' It 754 24 103 C"I5.20 5.2 3.S 1590.30 CD 754 to CB 753

to"" St. " ... 4U'Lt

1:1111 St, J.n " It 155 24 20 C-I5.80 4.9 1590.60 CB 75S to CB 7S4

to Mid St. J.n 5LM It

tillS St. JIll! U' U 756 24 65 C-I5.20 5.0 7.5 1590.52 CB 7S6 to CB 153

to IIId St. I .... 4U' Lt

§! It& lIS St. J)tft sur It 751 24 48 C-I5.20 5.0 19.5 1590.40 IS C8 757 to C8 7S4

,:,1 to lild St. J.n 5LM It

~- Sheet Tot.
0

an ARlZCN lIPM1lIEJtt rE TRAHSPCRllTION PREL I.. INARY... ... OJO 4101-e - ... 'I/OS
IIDIDAL 1III5PaITATDlImIlI

STAGE IVQ • lOADWAY DB8ION IBlVlCBI

; "% ...
... PIPE SIMWtY SleET HOT FOR

CONSTRUCT ION
OR RECORDING

DIG MO. G-....OJ

202-8(001)8 _OF_

• • •



• • •
END TREATMENT

CSP • CORRUGATED STEEL P1P£
CAP • CORRUGATED AlWI..... PIPE
RCP • REINFORCED CCItlXTE P1P£
IfICP - NOH·R£N'CRCED COtCRE'£ fI";
NAtIPCP - MOH-REN'OACED CAST·.....'UCE CClCREYE ptP£
CJC)P£P9 - COARUCATED NIGH DOtSTlY POLYI;fKY1.EtC PLASTIC '"

tGTII
PIPE OPTIONS SlUCTED ARE THOSl
RE(URED TO IUT WI'"
SER'ItCE LIfL
SHADED PIP£ OPT. 'nos
AIlE lID' AlLOI_1: AlTEAMATES.

IIDTlI
rOIl PPI: ClLVERT pua......T
sa STAN)ARD DRAt. C-I5.15

tG\'£a
TIf: zoos It PAAEHM:SIS co. 0.0 , o.oOJ It
TIf: f€ADPIG t1F SCM: t1F TIE COllMtS ARE TIf:
RECOIlMMDlD PRECiSIClH t1F TIf: 'IALl.f: TO.
EIITERED lit TIf: CCXoWt&.

:!....
REMARKS'i

C8 758 to JeT 758

15ttl St Sf' ... 2lS It 759 24 54 c-t5.20 4.,2 1588.35 C8 759 lo CB 758

to ~ttl Sf Sf' n.,. Z15' Lt

IS", St 5t, ••'12 215' 1t 760 24 26 C-I5.20 4.,2 3.5 1588.43 C8 160 to C8 758

to 15th Sf Sf. n.. 215' Lt

I!! Nth St Sf. 12')§ 2lS LI 161 24 37 C-I5.20 4,,3 3.5 1588.49 C8 761 to C8 158
I

to 15th Sf St. nt91215' Lt

~ "ttl St 5t.l.n 2U It 762 24 26 C-I5.20 4.2 3.5 1588.43 CB 762 to CD 759

J to lSth SI SI, II" ZlS It

Nttl Sf St. 12'2S 2lS It 163 24 27 C-I5.20 ~.2 3.5 1588.43 C8 763 to C8 159

to llth Sf Sf, nt912lS II

Hid SI. J4'15 J.W It 764 24 19 C-I5.20 5.3 3.5 1593.881 1 C8 764 to JeT 764

to ItIId St, S4tJa 2S.iI' It

H" St. )4'21 JJ/U 765 24 C-I5.20 5.8 3.5 1594.011 CB 765 to JeT 765

to ItI ., Sf, JhZ\JS S4.rr Lt

s! bid SI, S.~ IO.Il' It 766 24 97 7.8 1.5 1597.92t t C8 766 to JeT 766

~I
to Mel .. St. StGS IlJ It

~- Sheet Tot.
0

~ JRUrMA DlPARnIJIt rs TAAN5PCRIATIOM PREL IMINARYto- .. DJO "lOS
~ II'ImIDM. IUl5PClTATJIIImSDI
Q - ,.. 4IO!t ROAD"A.Y DB8ION 8BI\V1CB8 STAGE IV..
>- ,,% RI'tInw

....r-........
HEW PIPE SUUUARY SteEl "OT 'OR......--~

.......
~c:ar.'brlII .. CONSTRUCT ION

OR RECORDING
DIG Ie. G-U04

_OF_



_OF__

•
202L RED YTN FlY. POWER ROAD • lItlYEAStTY DRIVE

lIlACS NO. H S712 ole 202"'8(007)8

CSP • CORIIUGAYED STEEL PR
CAP • CORIIUGAYEO ALWI..., PIPE
RCP • REU.aACED CCtCIITE PIPE
tIlCP • NON-Jl:If'ORC£O CONCRETE P"
_IPCP • NQH·Jl:If'OACED CASY·....PLACE CCICIll'E PfPl
OOVP • CORIIUGATEO HIGH ODdity 'OLYEIHYLlNEPLAS'1C PR

REMARKS
C8 T67 to C8 166

C-I5..20 9.1 1.5 1600.lt 8.3 CB 768 to C8 167

C-I5.20 5.2 1.5 1597.1U CB 769 to C8 768

C-I5.30 10.3 1599.9S CB 710 to CB 195

24 C-IB.IO 1t.3 1601.20 Yi 771 to C8 no

C-I5.30 9.2 1599.90 ce-772 to tit 771

C-I5.80 ~.O IS9S.60 CB 713 to CB 772

24 C-IB.I0 4.3 1595.10 WI 171 to CB 7T~

Dtl.DIO 1597.30 saPPER 780

•

MOTEt
PIPE OP'ICIIS SELlCTED ARE 'HOSE
RECUU 10 WEE' ..,.....
DYICE L'L
SHACED PIPE OP'. 'IELDS
.. MO' ALLOIAILE AL 'EAlCATES.

MOIEI
'DA 'lIE ClLVERT PL&CODT
sa STAN)AII) lIRA•• C"ISoII

MO'Et
'HE ZEROS .. PAAbTHESIS co. 0.0 • o.ooJ It
THE HEADlIG til SOllIE til TIC COLLMtS AlE THE
RECClMIG:D PlECISlaIC til THE YALlE TO •
EIITEREO III ftC COL...

•

I
..'II.,

ItIIrJ St. SJtJO .. It

to • lIS St, s.e ILIr It

! lild Sf. SJ'65 .. Lt 768 24 69

II
to Melid St. Sltm Jrlt

II

Iitl .. Sf. sin SW It 169 2~ 161

to ItI .. St.lJt6S Jr U

~ Ii Id St. CZI25 • 11 170 2~ 127
:&

to zaa. MId St,l!IQJtJa. • It

s Melid Sf. CZIZS • Lt 771 2~ 31

I to Melld St. CZtZS 0' It

Melid St. CZt)1 Jr It 772 24 31

to IIIIId Sf. 42125 0' It

ItIId Sf. 41tiJ I4Z'Rt 713 24 177

to ItIId St. 42tJ) Jrlt

ItSId St. 441!l.1 r It 174 2~ 208

to IIclId St. 4Z1~ 011

81I:IId St, 4St5U W' LI

~I
9- Sheet Totc1l
0
.:J...
4(
a

>1&1a:



• • •

. REMARKS

END TREATMENT
CdtCft Dc1aIn, Manhole.

....... ~tlon Structure

CSP - COAAUC4TED STEEL PifIE
CAP • CClAAI.GAIED ALW'" PPI
RCP • REIIf'OACm CONCRETE PIPE
.... • ......EN'OACtD COII:A£TE 'PI
NlCl'CP - II*·REWOAC(D CASI·.......ACE eatlXTE PiPE
CJC)fl£PP - COAAUC4'ED HtCIt DOrSTIY PCl.'rInnu..: ...ASTIC ptp£

MOttl
PIPE CPTIOICS KLECtED ARE TNOSE
AEOlRD TO WEEI .....IUI
samCE LIFE.
SHADEO ptp£ CPTION FIELDS
ME MOl ALLOt_C AL TEAllATES.

NOlEt
FOIl Pft ClI.¥£RI ...ACODI
sa SI."" 0RA.1Ii C·IS-IS

MOTEl
TtC ZEROS IN PAAEHTtCS!S co. 0..0 • 0.00» IN
IIC tCADM (6 1M (6 IIC CCLlIItS ARE THE
AECOIlMJGED PRECISICIt fI I" VALli: 10.
ENtERED" I" cOL~

! h., St, IStH 4SJ' At 850 24 15 C-I5.20 5.1 U.s 1.599.81 12 C8 850 to JeT 850

~
to h Ad St. DtM U" It

II

I tn lid SI, UtI) 459lt 851 24 35 C·I5.20 5.0 U.s 1.599.71 12 C8 851 to JCT 851

to a-n Ad St. 14+2457 U'Lt

~ h Ad St, 1Ft!) 459 Lt 852 24 106 C-I5.20 5.6 1I.s 1.596.97 12 CO 852 to JCT 852
:a

to rm lid St.lltli r6' LI C-I3.25

Ii an lid St.llt!) 65' It 853 24 98 C-I5.20 5.1 11.5 1.596.97 12 C8 853 to CB 852

I to h Ad St. 11111 4S9 Lt

h Ad St, 221%'4 S2l It 854 24 C-I5.20 5.9 3.5 15904.091 I CD 854 to JeT 854

to h lid St, ZZtZlJl U At

1m Ad St. ZZt24 JW It 855 24 23 C-I5.20 6.2 3.S 1594.41 C8 855 to CB 854

to h lid 5t.11124 51.22' It

t'n lid St. 21124 U It 856 24 67 C-I5.20 5.8 3.5 15~.38t I C8 856 to C8 855

to h lid St. ZZt24 JW It

81 In lei St, 22'24 US Lt 851 24 34 C·I5.20 Sol 1593.9! C8 851 to CO 856

~I
toFmIel St. 22t24 Ult

~- Sheet Tot.
0

.:;
MIlOllA IIPMTIDT t# 'IWGPCRTATDI PREC.IU,NARY... l15li DolO 4105

~ IltIIDM. JUl5llaRITIII DM5III
a - 1.1' ~05 ROAD"A.Y DillON IBRVlCBI STAGE IV./
-> 11% RMew.............. HE, PIPE SUMWtY SlEET HOT FORII! bMyOlrdnl:=-"== CONSTRUCT ION

OR RECORD tNG
DIG IQ, '·&.101

_OF_



CSP .. CORRUGATt:D STEll. PIPE
CIP .. CORRUGATED ALIII'.... PFE
RCP .. IlEIWORCED CCICAETE PIPE
.... .. NQN"I£If'CIRCED COtCRETE '"
ItRCIPCP - NQN·I£If'ORCED CAST·....'LACE CCNCRE1'E PIPE
tIGVP .. COfIIUGATED MICH DDfSflT POLYlfHYLENE PLASTIC PIPE

IIOTEI
PIPE OIITIClICS KLlCTm _ THOSE
I£Cll*UTO WEET UI......
SDtv1CI LifE.
SHAOED PIfI£ OIITION ,aDS
_IIOT ALl.Of_E ALTERNATES.

HOIEI
'(11 ,FE CULWRT PLACOIEItT
so: STMDAAD DRAI. C..I5.11

HOIII
lIE ZEROS .. PAAEJlllESiS 10. 0.0 .. G.OOI ..
TIC ICADIIO tI SC*E f1I nc COL..... _ nc
II£CCIM....O PRECISION tI TIC YALLI TD •
IN1EREO .. 'IE COLlML

I.,
REMARKS..,

in.,St, 24tSn I1Ii' It

to 1m III St, 2M4J5l2W It

I tn Id 51, 2JtUJ w.J5' Lt 859 24 187 C-I5.20 5.0 7.5 1594.91 CB 859 to CB 858

to rrn lid St. 2-4'SI) ILW It
11

11l'n"St. Z4tJ1ll!f 1I 860 24 59 C-I5.80 4.4 1594.971 CB 860 10 C8 859

to 8m III St, 2JtUr £W It

~ h Id St, 2St5O Jr It 861 24 132 C·15.20 s.s 11.5 1598.0lt I 12 CB 861 to C8 858
a

to tn III St, 24t.nU'It

Ii 8m Ad St. 25t56 Jr Lt 862 24 69 C..IS.20 5.0 11.5 1598.0U I 12 CB 862 to C8 861

I to 1m lid St. 25tiO Jr It

rm III St, 3!tOO .. It 863 24 53 C-I5.80 4.6 1598.44t CB 863 to C8 8~
to 1m., Sf. ~IZ !olr It

hili St, ~Il !LTI'It 864 24 190 C..I5.20 5.5 7.5 1598.521: 1 CB 864 to C8 867

to .... Rd Sf' StW 56,Jr It

8m lid St, ]3t.M Jr It 865 24 179 C"I5.20 5.4 7.5 1601.111 C8 865 to C8 864

to h III St. JStIl str It

8! hIldSt.D+SJrU 866 24 69 C-I5.20 5.1 7.5 1601.21 C8 866 to C8 865

~I
to 1m Id St. Ut4I II It

""II9- Sheet Tot.
0
&:i MtZCIIA IVARnut (I lRANSPCRlAtlClN PRn''''NARY~ IISII Dol) olII~ ........It..DmSIII~ - ... CIClI STAGE IVQ

olII
ROADWAY DB8ION IBRVlCBI

>- .% .....
~ ...--..... HE. PIPE SIMMRY SlCET NOT FOR..........-II! SllrilrCDrdnl:---- COtfSTRUCT ION

OR RECORDING
DIG NO. G·Llor

_OF_

• • •



• • •
END TREATMENT

CSP .. CORRUGATED STEEL ptp£
CAP .. CORRUGATED ALWItUII PIlE
RCP .. REINFORaD CCICIlETE PIPE
IIACP .. ...·RE..OAC£D CClMCR£TE PA:
..IPCP ..........E.ORCED CAST·......ACE COtCR£" PIPE
CIC)II£PP .. COARUCATED HICH ObSTIT POLYETMYUI€ PLASTIC PfP£

HOTEl
PiPE OP'IONS SlUCTlO ARE THOSE
REOUIA£O TO auT WI"'"
SERYICl UFE.
SHADED PR OPTION 'ELOS
ARE HOT ALLOIAa.E ALT£AMlTES.

HOTEl'0It," CII.~IIlT PLAChaIT
SEE SlAalDAJIID ORAw. C·I5..,

HOTEl
TIC ZEROS It PAAtNTICSIS co. CLO .. o.om It
TIC ICADINa OF SCM. OF 1lC COI.lMtS ARE 1Ht:
REQNMEIKD PRECIStclIt OF 11£ YALIa: 10 •
EICTEAEO III TIC COI.,*

I...
REMARKS.,

t"n lid St. " .. S5Jr It

to h III St. JltU I4W It

! hAdSt.SISJrIt 868 24 25 C·IS.20 5.6 7.5 1595.5lt C8 868 to C8 867

a
to 1m Ad St. StS ~J' It

a
! rm Ad St. StJQ 2SIl'lt 869 24 72 C·I5.20 5.9 u.s 1596.21 12 C8 869 to CB 868

to h Ad Sf. SIS,V' It

l! ImIldSt.StJQULt 870 24 24 C-I5.20 5.5 7.5 1595.8U 1 C8 870 to C8 869
is

to 11m Ad St, SIlO 2UZ'it

.. hldSt. 54t60 U'lt 871 24 212 C·15.20 5.0 7.5 1599.331 1 C8 871 to CB 810
I to rrn 1:1 St, SIlO 51.6' Lt

tn Ad St. ftt50~ 11 876 18 365 C·15.20 2.8 19.5 1.558.70 I 29.5 CB 876 to C8 818

to tn Ad St, SJt~ !Mt

hAd St.4MO 6.S"1t 877 15 98 C·I5.20 2.5 19.5 1.558.70 I 29.5 C8 877 to CB 876
to rrn III St. 4M) 45S U

1m Ad St,~ 45,5·U 878 18 ]3 C·I5.20 3.0 1.555.25 10 CB 878 to iii EXST

to h Ad St.~2Yt za U

81
c:'!
9- Sheet Tot..
0
..:;

MlZCN IIPARTIb1 rs TlUM5PmlllTOI PAEL IYINARY.... II'SII cuo IIDIDIl .....U1DlI1nSII<C - ... STAGE IVQ ROADYAY DBSION IBRVlCBS

>- .." RMew
HEW PIPE SLMIARY SlEET "OT FORHi COttSTAUCT ION

OR RECORD ING
DIG lID. G-UOI

_OF_



NOIEI
ItC ZEROS .. PAIOneslS co. 0.0 • o.ocn ..
TIC ICAOIIG fI SOllIE fI ne COLlMtS ... ne
ItECCMma.D PRECISICII fI ItC VALt£ TO •
MEIO .. IIC COI.\.IiIt.

•

..,TEI
FOIl PIPE ClA.VlRT PLACDUIT
sa SUJGARD DRA.1ItC C-I!.1!

NOIEI
PIPE OPIIONS KLlCTED AM THOSE
AEOUIU TO YEll .........
SERVICE LII'L
SMADED Pft OPI. FIlOS
AIlE HOI ALLOW_E AL TDIIATES.

•

CIP • CORRUGAIED STEEl. ptPi
tAP • CORRUGAIED ALWI.... PJIl
RCP • REINFORCED CClHCRETE PIPE
MItCP • MOIC·REN'OAC£D COICAETE PA:
ItRCI'CP - MOIC·REN'OAC£D tlSY·.......ACl CCtCAE'II PlPi
0CJfI£PP - CORRUGATED HtGH DOdTlY PCLYETHYLENE PLASTIC ptPi

END TREATMENT

REMARKS

_OF_

•



• • •
: IITAtCI NUn" I-:"I~~I

9 1--1 202-SCOOT8 1 I I
AI 1&&' I

I
I 202 MA 02' I

I

23075766

St.tl~ 21.86.0' IRlQht I 1 1 1 1 I 1 1 1 .' I 1 102!5SI82 '14 Iny • 1571.65

~E~JC~~~~~J~~O~~~CI~~'~~~~~~~~~~!SISI ••12.11.;III~ ~~~~ ~m ~ ~~
7 I I X I 1I I 161 141 2251 ~ I 1 18-03.101 Left 1x I I 020 I I I I I I I I~ I I I 5522 556 Iny • 1515.68

5t.tlonl 21.25.62 IAtQht I " 'I I 1 " I I' 99145164 267 Iny • 1574.62
Ex1.tlnQI ~own C.... .. Bo. Culvert Tot. B8686 623

Exl.tlno- ueoo... cat ( _ BoK Culvert Tot..JOI44 1157 3212 5590

4 I IXI II' ~ MI~ ~ 1 1 I~O~OIL~tIXI I O~ I 1 I I I I *~~I I I ~~~~~~~~~~5;~~~!~~8~~~~~~~~~;~;Y~'~I~~~0~n~~~~~~~j
~~~W~ Im~1 1 1 1 I I I I I illll;li_-~~~I~~~7_1~.~7~m~~~"~I~~=~~~-~~~~~'~I~~~0=~~ ~

~~E~.~~~~~~~~i~i~c~a~tJt~~~~~~~~~J.II.~i••§••E•••1 b~rt~ ~ m ~~
iI 5 I I X I I I I 161 141 2'121 25 I I 18-0'.101 Left I xii 020 1 I 1 I 1 1 I 114 I I I 650 351 Iny • 1574.~9
St.tl~ ".54.05 IRlQht I " I I I 1 I J "'" I I 158168888 425 Inv • 1573.15
tE~JCi~~~~~~~~~~UC~.~tJt~~~~~~~~~JEIIIEEIIEII.II. ~~...t~ ~~ m ~~
j 6 I I x 1 I 1 I 161 141232 I ~ I I 18-05,101 Left I X, '020 I I I 1 "I 16 114 1 1 ~ 3596 438 Iny • 1571.69

• I I X I I I 1 61 61 2831 0 I I 18-02.101 Left I XI IB-04.301 1 I I 1 1 I 40' 201 12S1 I 201 1s.4
5t.tlonl 1284.47.45 I Rlant I I I I 1 1X I 1 1 I 36\ ~ I 115165 75
Exl.tlno. 202L Yed Cat t II Box CuIv..-t Totdl 159366 m

~9_1L:---LI..;;.:;X......I---L-I.;:,..IJ....-...:11:.=JOI----=-IO::::.Ltl.:=;I54..;;.:O;J...II ..&..-.-IIIL..-.-JI__~IlnIe~t+--lI II--fol__-+-I11--_+1-+1_-+1-+1__229.51 62.71 75.51172.5 1 2712
5'.tlonl 1143.59.27 93.31' Lt to 1155.28.48 655.19' Lt IOutletl I 1 1 I 1 I " I , I
Exl.tlnQI 202L UecI Cat , Bo. Culvert Total I5aJ'OO! 2712

1043 1110

~T302 4408

Inv • 1568.20
Inv • 1567.90

PREL "'INARY

STAGE IV
15'" RMew

NOT FOR
COtCSTRUCT 10M
OR RECORD ING

DIG tel. G·...

E31IIUNU IIC'''' I'" _ ....
-uc. till a'... lID. JI-OQZI
.....ISMIDI'...

A CGMtt'uOtlon , L~ .,..

I I I I I I I I I I I I Left I I I I I I I 1I" I I

o ~~~ I~~l 'I 1 I I I I 1 I I ~11.'.II~;!ISltj~t1~t!~tt~~t~~~~~~~~~~j81 Exl.tlnQI Box CuIv..-t Total I
:h II I I I I I I I 1 I I I I Left I I I I I I I I 1o! St.tlonl I Rlota' I 1 I 1 I I I I 1 ~ I I Iis a E.'.tlnQI ~ Box C~... t Totdi I
..:; j ShHt Tot.. I
to--e
o

>-loLl
a:

lIACS NO. H 5712 ole I r 202-8(007)B _OF_



I
I.

•I

2.

$.

4.

I
5.8

I 6.

~
7..

J ,.
II

I ,.
10.

II.

12.

1$.

!
"I
lj

GENERAL NOTES
r,. InlfllftIHtJII tJII "., drM. t:tJttJ:M'tI", I,. ,... ilia I
W IoJ:iItIon of IIIlm. "" bel ",." "". tJII ,_ ,., I
InlfllNJI1tJn iIIilIMblil. r,. C«tr«:lrJl' 6hlJJ1 be tfJl/lJfJMlbIe 'fl
lie dtIItt6llftlllon of N«:IIoDIIItIn of 111 .IIIng III/~ -'«:I~
~1tI 10 fX/IIIIIrfDkJn. II I. I,. CtJdr«:ltJr'. ~bIIIIy 10 ptoIcI
.. ullllng uJlm1I6. In IJI«». ".. rJIWrtI. trJIrtJ fI
~.

r,. C«tr«:lrJl' 6hIJI1 t:tJd«:l .. St• • 6lltllUfI
of two 12J rIOftl", .,. ptltJt' 10 ",., of t1I«lIWJ 10 IoDIIe
W 'l«J .,~ uJllItI.. /1 6hIJI1 .",,,.. be lie
CtJm~t. te6IJfJit6IlJIllIy 10 t:tJd«:l ..SI. In 6Uf11dn
II. 10 •• f1MJfI", 10 be t»ttr*IetI • 1M _ 10 lIIf*It ctJMIrcx:tltJIt.

rbt CtJdretrJr 6hlJJ1 be tfJl/lJfJMlbIe 10 bra W IUIJI}IX" 111.111. IIIlnl. durIng t:1JtI6ItVdkJn with t/IIW ,...,..
11,. aJtJI)tJI'l. fI __IJrl pi,. 1UIJIXIf" In «JrAttWa wIIh
SttJ. Cw22.20. s.M. ,-,. fllpe 1UlJlJ(lt1' 6hIII - be • PII1 n..
LIItII. of~= lift IItI/k»IwtJ by ,. of oA __ .. ,. ofnil __ ."". PftJIJ/JIIIIfJ t:tJ1'ItU', lift IhtJwtt.

tltteJVI1tJM IhiIII _ be ..., ,,., lite tJrM••

r,. CtJdr«:lrJl' IhiIII ,... ., IIrutlrnl W tlbIIrut:IItJtw
rtl/Nn ,,. proJecI rlf1tl-of-rttII • ,.,.., t:1JtI6ItVdltJIt
~,.... 8/iJld11fd rJIWwI••

Qn:reIe n,. t:hilMlllI/IIl1flII!IlIJI'" 6hIJI1 be ntl6/etJ with
.~/rtJI"lJI«JI", lIJI'a ,,.,,,~. NtJfJIJ/ 'fl .'1t:iJ/ .~•
"'IIr t:tJII.. IhIIltM bel dtIItt6ll,. 1M JIII«JIdltJMI ."..,
of ,,. U!l1etI SMIM. by lie u.s. Ar,. Cr_ of Etd 6hlJJ1 ltd be
bItJt:tItJ fI IIff»dtJd Wore. durl", fI iff.. ctJMIructlon. r .,
1JI·1J/ltI8 '«:11111. IIJIII te«I 10 bfj etJ1IMrudfItJ.

Ffl fI'tJII1(J11 t:tJdtd. "".. 10 ,,. EfO/IkJIt C1JrItfJI PItntI. Sr,. -f­
Dr_••

c.lCIt bd6/M with !O- t:JIJM«II19 pI_ 6hlJJ11tM ., ,- t:tJIICTtIIe .,
INctreu.

/kJn-ff1n1tJI'taJ out-In-_ t:tJIICTtIIe /I,.. IIiRC/PCPJ. 6hlJJ1 _ be ,..
'fl/l,. t/1,..", .. IhtIn JO 1tt*6/W "., n be ... 'fl
abtJrl, fI trJItwlrtW:h t:tJtrI1t101t1.

Ffl 18 of lie/PCP. lie t:tJdt«:lrJl' 6hiIII "",. lie _119 W ,., rJllotII
ptfIIIJItItd In lie FlttIJI~ ,,../gIIkJn /ltptJr1.

5elDtJlIIII D7 'fl· $trill Drllln 10 ·c.lCIt BIIIn eon.tbt DtJItJll.

1=:1"£111 -..rT& 1-:"I~~1 M_r I
I 9 ''''1 202-.0018 I I I I

I 202 MA 02' I

.. RSR - 4~ ARIZ~~l~TIOII PRELIWINARY

::. :: :105 ROADWA.Y DB8IOH IBRVlCBS S~~G~• ='~_..... S10RM DRAIN NOTES HOT FOR

1"'I='II'lII202Lr-CoIWbre_""lmlfmD"'--~-1"-'-IY-."'POIE--R-RO-AD-_ -1ItI-VE-RS-I-rY-DR-IVE--f~:~=::

• •
·wg·...~·ar.U\

TIACS NO. H 5712 ole I I 2OZ-BCOOTlB

•
_OF_



• • •

ARIlC»IA ElPARnoT rI l1W1SPC11TA1D PREL ''''NARY

a::=~---f.~-=-----t-:~:=-t 1l0~'=~'=CB8 STAGE IV
lSL:=:wic:==t4~r-~~S=j'ORUijz~DRlUiilil"jPLiAlt~=-l -:':T~

CONSTRUCT 'OM
a.;:;t:::=::';;_--~L-.:::;';';;'''':':::'::-';'='''';;'';;''''';;''';;';;;;''';';;';;;';;;'''''''''I OR RECORD'MO

DIG NQ, 0-1.1

_OF_



• •

PAEL'"I"'ARY

U=Sic:=]~~"t:==:t:~:it-~==iiiX:;iiiCrRr~=---i S~G~V
STORY DRAIN PLAIt "'OT FOR

St. 101&.00 to St. 10".00 COHSTRUCT ION
"OR RECORDINC

DIG MOo a-u
__.OF_

•



• •

qI • alft

•

PREL ... U~ARY

t5!c~t::=~2tj--~~mit:~Dr~~S~~G~1V
NOT .FOR

CONSTRUCT 10M
OR RECORD ING

DIG til). D-I..

_OF_



_OF_.

•

.. R5R - PREI. J.. tN~'f

~-B=:jl~"t:=::j~~~~'M~==":~~--1S-w;.~G~V
NOT FOR

CONSTRUCT 10"
OR RECORD ING

DIG NQ, 0-1.5ot ,.,..-- __1~.....~·_ ...1---

••



•

: '.l!l·U:

•

,.,.., ....
......

•

PREL 'M'NARY= ~ STAGE IV
1iii:=:jfS==::m!j}-===iji=ijii~~';':':'::;;"1 ~~T7~

CONSTRUCT 'ON
L:~==_...__.....JL-':::":::"':':'::':'';':';::''';;'':'';::;';';:;''':';';::':-__I OR RECORO ING

DIG NO. D-.06

_OF._



ffi~t

~'...

•
?'~i

•

PAEL 'WI HART

STAGE IV
lB!!i:=:j~==:;:J~~-~=~i2[=jijA~r~:;"1 ~~T~

COt(STRUCT ION&.::=::;;;;.__---.L--:..:.::...:.::.::~;.;.-.;.;......;:::..;...;:;...,;= .....--., OR RECORD IHG

DIG NO. O-t.1

_OF__

•



• • •

rlMI

IDIII 1M em PREt. IWI NARY

P"BC=15Ll!t==:D:~'OIij--J~~~~=:'=!Y!2!!~ S~G~V• ='~......... NOTFftBStInIIyCclrlUtlllts:---- ""
I'"IIr---,m...---.....-==....:.:.:==:.=~~~:....!!:2.':~W ~~~~~~:~:

DIG IGo 001..

_OF_



• • •



• • •

_OF_

.. ItSII PREL IMI ..AAY

t=..:lI::.X._.....IJr;...=r..__~ar--~~imliF-ntr=-.;..:.::::=-~STAGEIV
IIS% ,,"lew

NOT FOR
CONSTRUCT ION
OR RECORDING

D'IG..".O·I.IO

...,ft

......-"......__•• II •••__'I.tl.t.~•••,.'......- •••··---::::=;:=,
-_ -_.._ ,_..-" _.11'.' _ __..,.,··---··11 __..1.-'..'..·-,...----



_OF_

•

lUll MIt 4101 PREL IIIINARY

p-Si:=::ti"!t:==B4IOI!il-~~mr;m~~~~S"';.~G~V
NOT FOR

CONSTRUCT ION
OR MCORD tNO

DIG NO. D4 1.1I

••

........".__ _----_ _----------
.,, . ........_t"_H...U........ ........" ....f.' ••••,•••I-.........~r."".,. • .-.. ·.-........·,------

............ ...:.:S~.::::~;·~~~~~-1$':!~mil~~~::::EE.:;::*m~F$'$J~nnrr:liEr.;rj.-::;-:~·;,.;,.~: ....~ 7.:irrif.":#.-: •. ·1·,i'iii1;-;·..~~~~



•

".....

.................._'-,')

!

• •

lisa RSR "lOS PREI.'W'NARY

~-BC=jjL~"R===::t!~~CllI11--~~~~~ORcmr~~--jS~~G~,2.V
~ :.:=........... NOT FOR

t-..,'IlII'ln"'"'tarw.Ib'Ib--r':"l:-II'f'IIlll-=-..._-_......-=..;,..=....:.:.::::...:.:...;..;:;",,;:..;.:....:.::;::.;~~ ~OH~=~::~
DIG .. D-tJ2

_OF_



• •
w•

ED R5II .,gs PAEL ,.. ,NARY

P-_~::l""a==~:I05i!-_~~~~:;;':~~~-1S~G~V

......IlC~....~_~:'II~rnI..,IIIl.::=:_CIlIIIIIIIIl_-_.._ ..._• .a-..::;.;..:..:=:.;;.:::;:...~..:..::.:::..~:.;;.:~-I ~~~:::
DIG Nl), D-I.IS

_OF__

•



• • •



•

•
_OF_

j "'~'" "-- '""
I

Ell RSR 41105 ARIZ~=,l,=:TDI PRELI .. 'NARY

P-BC=15LR!t==::tl:I05Sj~..2R!!O~A.D~w~A~r~D~BSI~G;N~a~u.~Vl~CB8~~S~~G~V
.. =:--=:....... tfOf FOR

..SIIriIy_r'-CIlnUtInts............,~:-n.-;-..__.....IL-:.:.::~=:.:.::~:.:..=.:.::...~~~-1~~~:~:~:
DIG IC. D·l.l5

••



• • •

_OF_

Ell ASII C/OS PREl.I.,INARY

U-S!ic::::!~Ult::==~:'~05ij-2~,~~rni:W;~~~ S~~G~V
~ =:-=::.-.... NOT F~

..SIaWJ_;.;.ca..blII.............-.;:-_-~.... L-.:.;.=-=::..:.:..;..::;,:.....:.:.....:.::~l:.::~~-I~~~=~:~:
DIG NO., 0-1.16



• •
SECTION

_ "lOS ARIZ~,=:=rOf PREl.IMUCARY

1Eir:=EIJI!t:==tl:IOS~_~RO~AD~1t'HAY~D~B8IGrmiN~IB~R~Vl~C88~--1 S~~G~V
• ~..=:.-'''''. ..aT FOR

~~a:W'....CoclndIrItI""""'~:-rWlI-r"'__......--=..:...=;...:.:.:.:..;;.:.:::...:.;::...:::.:.:.~~~ ~OHS~~~~:~~
DIG NO. O-IJT

_OF__

•



• •

..
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: : : : : Ex'st GrWnd: Uno: : : : : :. I I I I I : : : : ; : : ;

- ~.- ~ "".~ "-~ ~.",,._~-"·;"·'·1··"""·: ."n.:" ·..i···· ..+ ~ --.~."..--.~" .._. "~,, ~ ; ,,"~---- ",,1- ,,-- --.~- .-- .~.._.._.L ··-···f··-" ",,-1· "-,,. ".;." '''- -.j•. ". --" i,,·" J
: : : : : Pr : : : I : ' : : I ! : : : c ' : Ptt¥J(Jfllld, : : : : :

...-..j.- -" -- .~:,,-: :',,":i=-,,-: ~-": ~,~"-:;-::+-:=-4~~"1" -:::·-i-·":::,,:r:.:':.: ~,,":::::::t:::: ~F:,,: ~l"··,, ·1,,···,,·+""-",,-; -" -"" ,,+.-"."" i" ",,""~+:~.~ ~:F :-: ~--r"·: ~:: t.:- .~.:1.:"-::-:::r,,:.:".::;.: :"":::-1::=-,,::-:~,,- --- -.l"."" -.;
I I , • I It, I I I I • I I t I I I • • t I I I I 1 I

: :: ::::::::: I I : : : : :' :: ::: 1

: : ~ : : I : : : ': : S -O.0tXJ2H'1 I :: :: ' I

.... - "1 ~ I f I I , , I I I I -; - ~ - : ", ~ w ~
I I tiC I I I , I I I • I ,I I I t I f I I If' I I

: : : : : ~ : · : : 1 ! :: ::::::::::::::
....._.. ~ ~ -.." L -:-- -.. - ~ __ ..~'!'!.~~~~~~ : -- .. _~. -.. -_ .. ~ .. -.. ,,-_ .. ~ ~ L -~---. -..J.. __ w ~~~!~=~-~_ ~ _--:---_ -i" ·__ A:' - _.. ;~'!'!..~~Sf!J:_/~- -i·_· -. ~-_ _~ _-".:- } __ .. _j

: : : : : : : : 15 : : : liB ,,: : ! : : IN": : : l : : : : I ! :
! : :.: : ; : : Tt i :. rtifJIt II: : ' : : r.- II: : : : : i : : : : :

,,_ .,J _ .. __ _ •••• oJ "".,. _ J _ .1 - .1 -- ,- .. ~ -- .. •1: _ _ _ L.., "" • .,. _ .. "' w "..c"" -_ _ ""'., .. " "'''''- ""., .., \._ '" ", .,\., '\Ill _ ~._ l•• "",., 4lI _ '" lilt ••• ",,"•• _ .--.l1li ., ,. 1 "" ",_ #11 M'

: i : : : I : : : I : : : I : : : ~ : : : 110 180
: : : : ! I : : : , : , : I : : : • : : ;~~--~-~~~~~~~~.~~~M~~~~~~'~~~l~U~.~~~-E-LI-M-IN-AR-Y~

-·""""i·"""""r"-"-"r"".... -"1---·---i···-"-r--"-"t,,··,,""t"··"·i""··""l'''''··''·~·S~A·ii.iuo·_L~-iii''·i''··-··i··''''-''-r'-"·"-("···"1-··-·""1 P-Bi=::]....fL==~:IOS~_~IlQ~~rfiWr1Ai,Y1'llllSPCR1nDr;B8I"O~Nir'1·~ua~InI5IIIi1Y1nCUr~S~~G~~v: : : ; : : : : ; : ~ *" 16'~ :H'~ 2li{J' RCBC. saw ;25- LI : : : : :.. =-.=.-..... UClELLIPS STA ~.2UO NOT FOR
..... _ _~_. __ 'O~ .. 'O. ~.~._ .. _ .. ~ .. 'O __ ~'O __ • _ .. _~w _.. _ _1 _~_ ....... •1 ~. • t. _ J. __ .. __ . t .. ", ~ _t .~ __ .~. ~_. ~_ ••• __ ~ w .. : ~CarIuIbnb:---- VAT CONSTRUCT ION

OR RECORDING
202L RED UTN FlY. POIER ROAD • UNIYERSlrV DRIVE DIG .. D-SA

1610

1560

1590

1580

1570

1600



1610

1570

1580

1560

1&90

1600

_OF_

•
1201001040

•
a204080100120latO

•

r-·----1-- ---- -:------- -- .. --T -.-. --I· -- .. -T· .... -. -f-· -... ,T"- -...... [.. -----;- .. ···--[ .. -· ....-r ....-.. ·-[· .--.-~-. ·.... ·-f .. ·- .... -1- .. ··- ..T..·· ... --~ ... -----T .. -- .. --I" .-.... T-· ---. r··· ··-T··· ··"f -- ... --T ---···r···-"·r· ---. ·f-o ---.
I : ' , , ,f I, I I,' I,'.'. I, I

f·····+ ~ +- .j. + j +.·····i······+······t·· +..····i·····+······! + ·t······;..·····i···· j ~ j······+······1······+ t··· '" .~ ···1······
: :: ::::: ~ : : : : CMf : : : ; : : : : : : : : : :

: :: ::::::::: 1 alti : : ; : : : : : : : i : : :

, ; :. .._~_._---1-- __i-_+.tG j .. !\ Jm :..-:. i - f i i j . t······l ; l ~ + ~ + .: :: :::::::::' r ' , ' : I : : t : : : : : :
: :: :: Pr' ed: : : : : : : • : : : : : : ~: : : ; : : :
~ j L _.. _~ _J.._ ..-GtoiJnct..u~ : L :.._ j _.. ~._ _.. L_ .. _.. _l._ i L ~ .. _ _J L l.... rNdI..LnI .. l_ ~ _1. : _._ .. L :. 1 ..
: :: :::: ~ : : : : : ! S.O.OO5Sh : :: :::::: I :

\ .) l.... .. . [ j ~IIr.~/~5.6B. ~. ••••• ~ ~ f··· i· ..· ~ +..£,.,:-16T5./: ••••.+ +. ~.. EIIr~/57of. : ••• ••• j ·.~ 1" ~ ~ ) ..f ,
:: :::: I :: :: I : ; : : : : : : : : :: :
~ + ~ ~ + + + t : : I":: : ::::/~ : r·····+·····+······L L L. L.•..•.L. .i..•....L•....

• I 4 , 'I T'!JIf I I I 't I
• , , I, I ,I, t ,

i··· .. ··+.....i····..·....··i····· .... ~... ··..1···....~.....·j·······f ..·.. ·"i"··· ....~.sfA;;.zW·.ii·.....+....+..... -r .....+.....+.....ip=Bi=::li~i:==~Il-~mW1w;nrn-ii;rr~-1s~~~~~~
: :: ;:::::: U,.,,16·6:/4·6~·RtS:.~:2S·L': : : ; : HOT FOR
I • It' , f I I I I I I I I I , • I t I CONSTRUCT ION
.. ,. __ - ~_" • .., • __ \Ill "' ~ - -~ J "" - - ~ .L .. _._ .. l - I'--~ -- 1.. _ --,,,, .. ., -- .-- L, - --- _L --._.- ..1..,._ - .t.. _._ .. "' ----- -. ~ -, Oft. RECClftDINC

010 ND.C).U

1610

1560

1&70

1590

1580

1600



• • •

I
J

....., "

\

1610

1570

1560

1580

1600

1590

_OF_
12010080604()20o2060eo100120140

f" ~ ........ :_... -- .. "'I~"" .... - - : -"" ..... -r ---.-~: ..-... --:- .. ---.. -:-.. ---'1-_.. -~ _.. r""'O ... -.. -~ ... --.. --- .. -........1- .. -_..... -: .. --_.... ~--.. -··"·f" --.. -.:_....... --"r-_.... _.. ~ ---..... --f'" -.. -.. -: -... "--. -:- ...... -_.. :_.. "... -.. ":- --"-.... :_.. -.. --:" ----.- ---_..".... -----~ --_... -..
I I 'I' I I I ,I I I' I. I I , • I

f······~····· ..~ ~ +- ~ ~ j ".. ·i,,···,,··i,,·,,··· .j"".." ~ t··· i··""···f· ~" f······ j ·i·······j ~ j ~ i·····" .: ·i······+··,,··
: ~ : : : : : : : :: ::: ...:: ~ : : : : : : : :
~ ···1···· ~ j j ; j · 1···· j ··1· ·i·· j ~ j J!~~ ; ~ j + f···· ···1· j j ·f·· ~ ~ ; .
: : : : l : : : : :: ::: !I' : : : : : : : : :: :.' ',:
: : ! : ; : : E: GrOOM: une:: ;::!~ : : : : : : : : :: I I
\II __ ,. J .. _. _ ,., "" '- J., __ t.. _ w _ J l1li "'" .., "" .. 1 "" 1_ fIJI _ .. __ _ ~ ,. ~_ .., to .- >#II"'.". '" '" ~ _ ,J. _ "" ~ "" "" ..,., _ ., ~ .. ., ." .. IIIIl fJIf ""' l1li l1li _ ., 1 ~ .. ., _ --..1, _ ~ ..J• .,....... •• "' '" ••: ., .. _ ~ ., ..

: : l : : :: ::: ::! li\: : : : : : : : :: ::
~ j ·i·····)··· + ) ....;; .)"' _-i----.~ .,. .. : -.::.~::-:: :.:-..!_ ..~~---_ .. ~-"'.,. '"." r·..,:::" -::1.: ':':-.::,r.:::::·t~ ":-·i::-:: :::~:: -::.:i:'".::-::~~ 7~.: ~~: ~.: ~.f-::.: ~·i ~:.: .. ~ ~._ ~ .
, • I , • , I I I I I , • I I I

1 ' , I I I I I I. • I If' I I

: : : : ~ :Pr dd GrOlJrIJ LJne: : i : : : : ! : : : : ~ :~ : :: ::: ~~ ~"1~~""" ;"" .. ,," "1" ~ r :- -_ ,,: ..-"., : _ :--- _.. t -.. -;- _ ·.. t.. -,. :"' · t :..· t --1-" -:"" .. _ ;"' · t _ "1" : -:- _! _ -t .. · -- - -.: : ..
: : :: ::: :::::: I S-o.axJt", ;:: ::: :
, , I , I I ., 4.' I. • I • I I

: ~ .. _., H" ," ~ 11 .. .., " .. ; , ., ~ " .. ~ "': .. " fir .. , ~, 1ft" :~ , ",. "' y. ' • , ; .. • ".,,, -- " _ .. i " -~ ' III " ,. ~ ,....... .. ~ -. .. _..:" , .. ";' .. tl '"

I • , , I I I I • WJ ~£"I '51l l I I ,I. ' " I I: : : : : : : £"",571.69: : ;. ..: f £. ,'511_0;' : :: ::
: : : : : : : : : 16 ' IJO " : : 102 ,,: :l::::: ::
.. __ - 10 __ _ .. _ .. - .. _ __ .I _ _ -1_ _.1 _ -, _ I 1.. _ - _ 1 " - ' .. -.......... .. -., -'- _ ..

1 : : : : : : : : TtIbIe : : r.... il : : • : i TIbIe '! : : :
, f I I I I I I , f, , I , I I I , I , t , , ,...--...-_I!B"".....""I!W...---~-- .....--...- ....---....
: ~ : : : : : : : : : : : : : : : : : : : : t:..=----F.CJ~--~aiw~=tl~'· PRELUIINARY

ju-"·""r"~"--~T""""'""fh"'h"i"~u-"-f,,·,,w""1"""'U"T--·"--l""-""""f"--"--1·"--·--y;\"·itA·Ii';Ui"_-ir--"""~r- ....._..~n"'_·-rn ..... wr ... ·.... ·f"· ...... "1 P-_=::lJLRa==~:ar_~RO~ADrnW'IiA~YrDB8lii1ri°Ni-i851R~VIf;CBlr~S~G~V
; : : : : : : : : : : ~ IIifw 16'6 :H'6 ~' RCBt:. S*;25- LI ; : : : : NOT FOR
I • I , I I • , I , , , I I • • I , • • , I CONSTRUCT ION
.. "' _ - .. - _ .. _ .I ~ ""IW"- '"" .. - J _._ "., ' • ., __ l - --- .. .,.-- ••• ""' _.,1 _-~ w W' .. _ .. w III -- _ 1. _._., _-- _._ t OR RECOfIDING

DIG NOoD-U

1610

1560

1580

1570

1600

1590



•

1600

1590

1580

1570

1560

•
200 180 1&0 140 120 lOG 10 40 20 o 20 10

•

1600

1590

IYO

1570

1560

_OF_



• • •

_OF_

Il'SII ~ "lOS ARIZ~~I~"0" PRELIIIIINARY

P-_=:li-L:=~:~IOSij--R~OiAJ)li·~~ifY~:iiB8J~O~Niril~BIliiVIffCBI~--fS~~G~
~ :.:::.-... GEOMETRIC LAYOUT f40T FOR

StnrCaMAtlntl~-'" t.. t t. ,. 4 CONSTRUCT ION
t-a:'\lr--rftfftI__----.-&.::..:.-::I~~;.....z.-.=-a.~:.s:;a.__IOR RECORD INC

DIG NOoD-4J

~N«I1O' L1~
/

o



PLAN LOCATION P.I./P.O.T. COORDI'"T£SREF NO STATION

1000 North Edet Chc1nneI Cst POT 0+00.00 NI88~997.31 [1784831.92

NEel North Eat Ch4!ll'V'lel Cat' PI '+90.20 NI88~S71.70 E1785375.27

HEe2 North .t Ch..,., Cat ( PI 14+96.13 NI883830.79 [1785746.06

1001 North EAt Ch«!n1el Cat" POT 17+14.02 NI883608.67 E1785746.27

ClltYE DATA TABLE

•

"own Rei RdftID A • RdftID ••
"own Rei RdftID B • RdftID ••
"own Rei RdftID C • R4JlIII) '8C"
"own Rei R... 0 •~ 110'unrv tl, Dr" RdftID A 1 R4JlIII) W"
unrv tly Dr' RdIIIP B • R..-o ur

.,. - .

• •



• • •

1570

1590

1580

_OF_
202l. RED "TN FlY. POIER ROAD • UNIVERSITY DRIVE

TAACS ItO. H 5712 ole 202-8(ooT)8

.. 1M "/os ARIZ~'=,1.=:nc.. PRELIWINARY

P-.C=l'WI!L==::n:IO!I~I~R~oi:'iiiwYiA.H~Y-fDBBlO~~~iiiiau.~VlrCB8~--1S~G~
• =:-.::........ Pl.AN , PROF..! NOT 'OR

Slnfeanu-a:--"- t • to '2.00 CONSTRUCT IONI-'a:,.-.....~I!r"'--_ ......--..z.;.:...;z.;;..;:~...;.:;..:.::..;..:::.-_~ OR RECORD ING

DWG NO. o-4.So

1570

1580

1590



1~90

1580

1~70

•
15

• •

1~90

1580

1570

_OF__



•
NtJw RIW

£xst Ground

-4 • ,,­

3'·0

I' -6 LID IIln ITypJ

/
1 -6 LID ITypJ

•

TyPICAL NORTH EAST CHANNEL
1ItJIe6,

I. Tep 01 ChimfI tlrllt(J LI I. 10 be ., ttlrltNM 01 6- lJt!JJbt
1Jt11ll1tf/ VtUtd. " RIW tine.

2. DrtJtJ In ..,lIon «:nJfS6 ". ChimflbD/ICttI 6hlJ/1 be 2%.

,. Tep 2 II 01 .,It rnJIr lbe ftIItftMta fOfJd 6hlt1 be 1M/fII1.
«JItfJ/ICIed 95% 01 IMX1I1U11 tJry ..".

4. All tXJICffIt 6hlt1 be a.. 5 Ifl:=JtXX) PIll.

•

•

DETAIL 01



6' xS' RCBC Inlet

•

~I:.""'" '~~.1(8)_SEC!!ON Q
HelJdrt~/'

•
.,

PLAN-CHANNEL TRANSITION

CDc.SECTION

•

SECTION
Cutoff W~II

x:
, I I

, I I

" II, I I
, I I

, I I

" I I, I I
, I I

" ,'::
: : '" .:~- - -- - - - T-' .-_-_;I , , _. ~_, r

r--! '-T----:::---T-----r -----: .J.I
1-_, r-'----- ----'----'"-- ---- 6'.J!' RCBClJ________ NtIff "0



• • •

_OF_

Balh Endl
Drs-.

r
POll

I

RAIL SPLICE
N.T.S.

N.T.S.

DETAIL D3

DETAIL

E..=-_--F.:lISII~_~4;:.,;1OS:;.( ARIZ~'=ll=:T... PREL IMIHARV

~-_=:::ISlAIML==:I~:IOIW-~R~OAD~"'~A~Y~J)~BIIO~H!...!!ua~VI~ca~-1STAGE IV
1:1: "'II f'Ioottew

"TAL HAJl)RAIL DETAIL HOT FOR

~"'''''''''''ftm __---'----------~~~~=~::
DIG eo. D-C.7

2- SlilItIWd S.
Plr- (21- 0.0.1

2~ - SI«*d Sleel
Plr- (2~- 0.0.1

RAIL DETAil

ExPAMSIOtt SLEEVE
N.T.S.

2- St«rIMd SIe1JI
Plr- (21- 0.0.1
2~· StilltlWd Sleel
Plr- (2~- 0.0.1

,:"
FIu6h EM

GrIM
S8rxJ1h
(TypI

8'·0 1/66 (T!

ELEyATION
-t2- WTAi. IWI)RA'L

N.T.S.

III
J~

i 6- IIln

I. All Posts ShilII Be VtJrt/~! " R~118 Shill! Be P6rlJ(J/ To Tc;¥) of Concrete.

2. H~MR~II SMII Be Contlncus AI Ccnstrucllon JrJnls " Etf)IJns1on SJt!Jt1rO$
SMII Be UStId AI Etf)lJnslon Jolnts.

,. All Structur~1 SfetJ/ SMII Be A$TII A36 Or ASTJI A572. All PIpe ShilII Be ASTII A5.'
Gr«Je 8. S/6M6rd Welgh/.

4. All H~Mr~lI ShilII Be ~!r~dad In kctJt'd6raJ Wnh ASTJI Al5'.

5. FI"d Welds SMII Be TrtJlJ/ed WI/h A ZInc RICh CDtrfJ«JrrJ AI",. W"d/~
In kctJt'd6ftCt WIth Thtl 116l1JfttelurfJl" s InstructIons.

6, All Por/lons or Thtl H6rrJr611 And COMlJCIIOM SMII Be P61tWd In
kctJt'd~ra WIth The SPtJC/~J PrrNlslOM.

7. ~ P~/nt TMt H§ FMn [»tMtJtJd /lie To H~MII1Jg. Tr6nsl}(),-'/~ Or
Weld/~ SMI/ Be ~lred By The Contr«:tor AI No Cost To The St~fe,

At/J«:tJd StrUCIure

r
I
I
I
I
I
I



DETAIL 04
ORIFICE PLATE

o
,
' ... .........

JO-

_ ..
"" .........,

" ,, \
I \

I \, ,
I ,
I ,
I 1
, I
I I, ,
, I
\ I
\ I

\ ,,

o

I'

CATCH BASIN Ie's
CB .J5J
CB .J55

Conn8ctors pet
SId D&t C·'3.75

I,
I
I
I
I
I
I
I__ .1 _

I
I
I,
I,
I
I
I
I

C-J5.80 WdJl

_OF__

•
WIse. DETAILS

DETAIL 05
PIPE CONNECTION

ARIZ. IlEPARnDl fS llW15PC11TATICII PREL "'INARY= :: :: It:=':'~nr:=ca STAGE IV
lS!i:=:RJL:=:::J~lII~-===::'-==:="":==:'==--1 "% .......

NOT FOR
CClMSTRUCT 10..a..;;£.:=:::;;.ji!a:---""------------, OR RECORDING

DIG NO. D-U

•

, . ' .. ,. ..
'.~: : J/f.-.......-..&-4I---r

2 - -7

SECTION EB

•.,.
I

PIpe 'SO (IN EItN = 157/.00J
PIpe '51 tim EltN =1570.9/)

2 • -7
To Etter«/ 2' -0­
Bt1/OM PIpe O/JfJdWJ

•

Notes.
1. -5 hoop or bed />dr seI wnh I' -6- tMJ/'/4J)
tnIly be subsltuted for slrd/gIIl />drs.
Tytit»1 ~I fJ/1Ch ftICII.

Double Uf) M. M
Bot Rfinforc1WJ •
fJ/1Ch SIde Of PIpe
O/JfJdWJ SoTlos



• • •

WSKI9
Grille Support
For Dt:xJb1e & TrIple
Cdtch &ls11J8

DETAIL 06

2021. RED "IN FlY. POIER ROAD • IHVlRSITY DRIVE

.. IISII ../os ARIl~'=l~lIl. PRELIWINARY

P-Si:=:::mADIL:=~:m~I~RO~AJ)~W'A~Y~DBI1O~N~'~BR~VI~CBI~-1S~~G~
~ =:-.=:....... $PICIA&. CAICH BASINS NOT FOR.."Cl:nlItIIltI:---- COffSTRUCT ION.........._"""'__--....a---------~ OR RECORDING

DIG IGo 1)004,1

9

\ .__ rr~~Al9=91F===rW~.J
""·0

lDIBLE AliO TRIPI.£
CATCH BASIN INSTALLATIONS

W5xl9 CB1O!J C82S9

SECTION (8).. m~~ =
iiiiiiiiioi.............._+Q.......... CB161 C8J95

~ S__EiioiiiiC.....TI_ON......~EB~:...
MODIFIED C-15.BO FOR

DOUBLE AND TRIPLE INSTALLATIONS

J'-O

~
.

10

13

/0' (set Itdt "

10

•• Vilrles, 2' -2' (tr C-IS.BO.
Ftr C-IS.80 Tep S/4b of
SlruchJrtJ Should be 8' TNck
with -., • 6- O.C. E4 W~,
I' -2- (tr C-/5.9/ 4M C-/5.92

ENLNlGEO CATCH BASIN 10',
CB209 ~I C82SJ
CB210 CB232 CB264
C8211 C82J$ CS265
CB212 C82!6 CBlI9
CB2ll CB2S7 C8l26
CB214 CB258

I
I

~..... ~
I

!~-j~:--'::iT; JI. . I ...
I ~ I
I I
I c_ ----- .. -- ••• 'f,'., I' -6 Min (0' C-/5.BO,
I I 2'-6 I/In (tJf C-/5.91 «rl C-/5.92
11--- ---it S/tJrm Dr~n PI/»

SECTION

SltYm Drdn Pipe

S/tJI'm Dtlln PlIJlt

NOTES, ENLARCED CATCH BASIN DETAIL
I. CilICh bI6In IMfflrlillS" NXJT SttJ C-/5.lD. C-/5.91. «rl C-15.92.
2. DlttrJM1(Jft6. relnf(l~tIfJ. «rl ".. trJI 6IOIm ,. NXJT SttJ C-IS.BO.

C-/5.91. «rl C-IS.92.
l. U. 22- (tJf C-/5.lrJ

lIlACS NO. H 5782 OIC 202-8(007)8 _OF_



_OF_

•

ARIZ. IIl'ARnDl f6 lAAN5PORTATICIt PREll., I-.ARY
.. ~ 1U9CI1af.. 1lm5IJI

p-a=:JSIt::=::I12mr--=R.~OA.D=WA=Y==:DBII=ON==8BJl=VI=CBS~"i S~~G~IV• =-..=....... GROUTED RIPUP APRON 1t0T FOR
~CclrdIID:--" • CATCH BASIN COIN:CTION CONSTRUCT 101t
~p.-.......iftiMro---"'----------t OR RECOROINC

DIG 1GoD4.IO

DETAIL D8
GROUTED R/PRAP APRON

"., Chill,. LInt F~
(SolIe 'MI1l1l11onlJ - __-----r

PLAN yiEW

SECTION

GROUTED RIPRAP APRON

• an

MIlch E1t6I rJtound

-1Jim~~L-

•

QJlItJIID L r T D. R1pt'iIP
InJ ItlJ InJ tiN ()Iy IcyJ

Jet 100 10 10 1 6 "Jet 10' 10 10 1 6 "Jet/OS 10 10 I 6 "JctI06 10 10 1 6 ,
Jet~ 10 10 I 6 ,
Jet 188 10 10 1 6 J
JetI9J 10 10 1 6 J
Jet 204 10 10 1 6 J
Jet 29J 10 /0 1 6 "Jet JOJ 10 10 1 5 3
Jet 310 10 10 1 5 3
Jet J15 10 10 1 6 J
Jet Jj5 10 10 I 6 ,J
Jet 341 10 10 I 6 J
Jcf$42 10 10 1 6 J
Jet J48 10 10 1 6 "Jet J81 10 10 1 6 3
Jet 7/J 10 10 I 6 J
Jet sst 10 10 I 6 J
Jet B6l /0 10 1 6 J

c.lch bll6/n
C-/S.BO. C-IS.91.
C-/S.92. C-1S.20

DETAIL D7
CATCH BASIN CONNECTION

PLAN VIEW
PIPE TO CATCH BASIN CONNECTION

•

DesIgn G1'«JIIIO/JS (f¥ RllJ'iIP Claa1n",1onI t/),J

Gr."ltJ/I RJlJfiJP ~"an trw
XP-IO SIze 6- S· 12- IB- 24-

100-90 2.001f1 12 16 24 J6 4B
85-70 1.50. 9 12 18 24 J6
5Q-!o I.ODIfI 6 B 12 18 24
15-5 O.67lM -4 5 8 12 12
5-0 O.,'O!O 2 ~ 4 6 B



• • •

Flow_........

N. ChMn Lint FtJIa

TypJ

~ ~

x~x
XXy

xxxx
xx

'~C1IIInUM /
~~)( V' <l)c

~~ )( Fila

~
)c~

t>~ ;c)~ r:;c
xx

xxx

/"
y

~
I~ ~

,l trI I
I J

I EM StkCtkJn~

~
/ R UF\~ ~

~ Drlfflil9l-.....
..............

~
~ ~

rnre TIe All PI,. to ~

SwiJle j
.. '-1IWd I-I· SlMtdMd........-

JJJ , Ilbi ill" ~~Plpe to Ed Vtlftlolll

1 4- Pipes o.c. .1 L '" SllIIIdtIfd Stell Pipe t~i Prt1tJtJaIl tJround

SECTION PLAN VIEW

DETAIL D9



-.---------e=- .. --- ---- -l-i... ----I.· C. :: ... : :: : .....
~ £'1JIM1(Jft • .' •." ~JilnI . " N

2' ,. • . : '6~ :. . : ::. . '. ....

SCUPPER PLAN VIEW

SECTION

_OF_

•
COtCRErE SQAl£R DErAILS

DETAIL 010
MtZlJIAlIPMTIIIIT f6 IIUN5PGRTAT... PR£L IIUNARY

i=i~:::ir::i:::::+~::::::I05;ij-~RO=~~W':.AY:..1UI!!ftI1.:D=I8I=ON='~lD=aa=IlM5II~Vl=CB8=---tS~~G~V
NOT FOR

CONSTRUCT IOte..............."r'iojij!ar-----'------------t OR RECORDING
DIG..", D-4J2

SCUPPER SUI/MARY e9
Ref No. ContrOl PoInt Curb ODedna fflJ Elev 1 L (ff}

780 4 1596.92 10
781 4 /596.02 10

•••ft

•

SECTION

ED

SECTION

SECTION

•



• • •
FIUER WALL

. ..J

/0' x/O' RCBC
AlXJT STO S-02.10

_OF__

DETAIL 011

-•• W6

SECTION

10'610' FaE
NXJT Std S-02.1O

NOTES.

FOR REINFORCI/IQ NOT SHt1III OR IDENTIFIED,
SEE NXJT STANDARD BJX aJLVERr S-02.01.

-Fe OII/EItSION REFERS 70 BEND DII/EItS/OIf
FOR M BARS STD S-02.IO.

FOR PUJllJJCATIOII AND PROFILE. SEE DfO NO'6
D-'.4 AND D-'.12

S/and~rd AlXJT 806 Cuwerf
SId 8-02.10

//Wert Per P/~ns

SECTION

STANDARD 10'xI0' BOX CULVERT TO 96- Rep TRANSITION DETAIL

....._---------------------------------~----~-



-- PI/» r

5'·0 ' 5'-0

I
I

I
I
I

.1! __._

1.

10' 6 10' RCW:

,_ T~bl' II

RCa: r-·

DETAIL D13
ACCESS HOLE

_OF_

•
202L RED YTN 'rt, POI£R ROAD • IMlVERSI" DRIVE

lIlACS MO. H '782 Ole 202-8(001)8

•
DETAIL D12
-lINCTION STRUCTURE

•



• • •

SECTION LOOKING DOWN STREAM
10' x 10' RC8C 5/~ 114J.59.ZT 9J.JI' LI
10 511 1155.28.48 6J5.79' LI

CulwJtI WIng Wml
tTyp}

CuWI N:t:;e$$ lWrltJf
011 C-IJ.75

6'-0

PuMP STATION OUTLET
WARNING SYSTEM

Red Fll$hlng
Llghl

OUt/til HeilfJWIII
011 8-/2.50

Pr()fXJSfJd
Gr«Je

5' 0

RCBL
£
I
I

S' 0. I .
IX

V I

"

2%

I /i 1
Pronl, EltJ'I~/lon

r
I

DETAIL 015
PUNP STATION OUTLET WARNING SYSTEM

__OF_

~1DII=----+=::==---=---f~410!~ ARIZ~='l==:"C" PREI, '" INARY

- 4IOS ROADWAY DBIlON 'BJlVlCBI STAGE IV
4 III,. Rfttew

"SC DETAILS NOT FOR
C0t6TRuCT 10M

~"""''''''''.,."jr----'''''-----------f OR RECORDING
DIG .. 0-4.15

..
DETAIL 014
BOX CULVERT CROSS SLOPE



--_otJf'- ....~.....
Typ EmbtlnktnIIJ/It

SectIon

SECTION ED

PLAN VIEW

"11r F,

SECTION

Ltl

SECTION

lia7J
I. AlIgn bils/n wnNn exIstIng wiJSh so Ihill lhe cuwert dlSCfWges Into

lhe tJ/ufY,/fJ f)(JD/ ~nd lhe down.stfWm edge of lhe df)fon Is perPtJl)dlculiJ/'
10 lhe flow IIns· of lhe exIsting chlJnrt1J/.

2. W~'P biJs/n 10 CtJnform 10 Mlur~1 sl'Nm chlJMIJ/. Top of "pr~p In f/O()l'
of bils/n $htJUId ~ ~I lhe 84"" "w~"on or I(JftT thlln Mtur~1 chlJMIJ/ bdtom.

II

-- .. _-,,- ...~..

DETAIL 016

_OF__

•
202-8(00716

.. RSIl 4IOS ARIZCN-=~l:==TICIt PRELIMINARY

P-I!i:=~WlL=::t~:mar---!R~O~AD~W=A.~Y=DB8I~ON=~IBR~YI~CB8!!~S~~G~• =--==-_..... C1I.VERT OUTLET NOT FOR
..,~IDt'_~_Trl:-ImIlI-:-"__...... E._RGY_Dl_S_S_IP_A_TER__--1 ~~~:~::

DIG MQ, D-4.11

•

RIPRAP BASIN TABLE

•



• • •

...."",,,,,.-:----'"",,,"",....

DETAIL 017
SHEET J OF 3

••in

H 5712 Ole 202-8(00118 _OF_



"","",
'~

"'--_.- _---....
." ..,~

".

•

Exst CAP
QNchute No.l-----l....

•

DETAIL D17
StEET 2 OF·· 3

•



• • •
1:1,,·..1 -at. -1-:'1;:,.1 III'" I
I 9 1.,.1 202-scoo181 I I 1

I 202 MA 025 I
~.

PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV RIPRAP AREAS
30 8841211.75 784906.67 1571.0 73 8841055.91 785097.22 1571.0 116 8838~9.1 785381.9 1569.0 PT. NO NORTHING EASTING ELEV
31 88414102.1'1 78'1888.16 1578.9 74 884051.02 785093.75 1573.0 117 883854.9 785382.9:Ii 1568.0

J: 32 8841393.86 784879.30 1576.6 75 884056.31 785107.91 1570.0 118 883858.6 785385.0 1568.0 130 884397.92 784883.57

33 884387.85 784872.73 1578.0 76 884061.20 785115.69 1570.0 119 883856.5 785388.7 1568.0 131 884389.94 784874.88

34 884381.62 784875.52 1578.0 77 8841075.53 785125.85 1570.0 120 883838.0 785387.6 1568.0 132 884382.26 784878.47

35 8841375.04 784873.66 1578.0 78 884089.88 785136.02 1570.0 121 883839.6 785393.4 1568.0 133 884373.28 784876.09

36 884382.10 7841887.48 1576.41 79 884097.14 785135.77 1570.0 122 883825.0 785385.3 1568.0 134 884352.20 784879.37

37 884393.24 784896.75 1578.8 80 8841099.04 785138.10 1571.0 123 883821.4 785390.1 1568.0 135 884353.98 784905.84

38 884369.61 784907.65 1576.0 81 884106.62 785147,40 1575.0 136 884374.99 784906.57

39 884373.00 78-4891.25 1575.0 82 884116.77 785143.74 1576.0 137 884221.15 784893.41

40 884360.31 784885.22 1572.0 83 88'1081.19 785148.26 1575,0 138 884218.10 784890.81

41 884364.02 784891.89 1572.0 84 88-4049.08 785121.45 1574.0 139 884218.25 784B8T.T3

42 8841361.28 784899.01 1572.0 85 884041.412 785111.78 1575.0 140 884203.51 784878.19

43 8841293.95 784831.34 1572.0 86 88-4038.34 785079.74 1575.0 141 884182.97 784906.11

44 884287.10 784835.78 1572.0 87 884059.29 785129.75 1574.0 142 884189.11 784910.43

! 45 884281.21 784839.62 1572.0 88 88.(067.31 785139.17 1575.0 143 883855.26 785392.97

~ 46 884239.19 784902.15 1572.0 89 884040.2 785133.-4 1514.0 14,( 883845.69 785367.86
II 47 88-4231.39 784907.26 1572.0 90 884030.1 785127.3 1515.0 145 883834.50 785371.60
& 48 884222.29 784905.24 1572.0 91 884005.4 785128.8 1575.0 146 883815.83 785396.48
If

J 49 884212.46 784884.55 1573.0 92 884050.8 785141.4 1573.9 147 883809.66 785416.13

50 8841208.29 784881.29 1573.0 93 884058.2 785151.0 1575.0
51 884212.50 78~898.30 1572.0 9~ 88"086.3 785180.2 1516.0

I:' 52 884210.77 784900.75 1571.0 95 88~0~7.0 785210.4 1576.0.1

53 884201.86 78~898.70 1571.0 96 88"05-4.1 7851B7.0 1575.0
54 884201.37 784895.7~ 1572.0 97 884047.7 785175.2 1575.0

li 55 88~194.09 78~903.52 1571.0 98 883999.1 785211.3 1570.0

J 56 884188.31 784899.49 1572.9 99 884006.3 785222.8 1570.2
57 884275.63 784946.75 1571.0 100 88~0"2..2 785157.9 1570.0
58 884283.21 78~960.85 1571.0 101 8B~040.8 7851~9.o 1570.0
S9 884216.57 78~97S.41 1571.0 102 88"033.1 785144.2 1570.0
60 884285.29 7U972.19 1572.0 103 884025.1 785145.8 1570.0
61 884293.25 784981.18 1576.0 104 884024.9 1851~1.9 1571.0
62 884278.07 78499".32 1576.0 105 88~010.8 785151.6 1571.0
63 884282.36 785006.69 1576.0 106 883970.9 785227.2 1569.0
64 884223.52 185019.31 1571.0 107 883979.5 785226.0 1569.0
65 88"227.97 785032.03 1511.0 108 883987.2 785232.2 1569.0
66 884132.76 785106.70 1570.0 109 883988.1 785240.6 1569.0
67 88'1137.53 785096.19 1570.0 110 883998.~ 785262.0 1576.0
68 88~132.06 785086.03 1570.0 III 88391~.6 785300.7 1570.0

! 69 884099.73 785063.10 1570.0 112 883917.0 785302.5 1569.0
1!I 70 884090.03 785060.89 1570.0 113 883873.3 785383.5 1569.0
I 71 884081.60 785066.18 1570.0 114 883880.0 785379.9 1570.0 017j
IS 72 88~058.36 78509B.96 1570.0 115 883924.3 7853s.t.8 1576.0 DETAIL~

SHEET 3 OF 3- .11. WCN IVARnor " TRANSPORTATION PREL 'U 'NARYIDII C.I 4I'OS IfIIIIR IUlSPGltAl. DmSIII- ... 4/Oa ROADWAY DB8WN IBIlVlCBII STAGE IV
IcmD Iurl 4/ .'" ..... .................. 202L MAINL. HOT' FOR.........-
StarWi~:--'" RETEH71C»1 BASIN CONSTRUCT lOtI- ILGU

'-
OR RECORDING

202L RED MTIt FWY. POftR ROAD • IHYERSlrv DRIVE DIG NQ, D-C.It

1RACS NO. H ITU ole I I 202-scoone OF
~'t&~,~ CIt'" r""'\eG\I"."IJ ·1I:)·dIIp~·dr'.ln ....



NORTHING

883366.96
883305.89
883244.83

883233.97
883232.02
883242.29
883291.89
883357.84
883368.59
883373.26
883376.61
883314.13
883251.69
883220.98
883216.31
883226.45
883286.15
883371.52
883381.61
883397.20

• •

DETAIL 018

_OF_

•



•

DETAIL 019

.1

E9NTS

SHEET I OF 6

WIRES MARKED 'B' SHALL BE BENT
AS SHOWN AND SHALL EXTEND
APPROXIMATELY I' -0· INTO INSIDE
OF PIPE

ITil'.
• fit/ )

SECTION

RTS

REINFORCING FOR CONCRETE
ACCESS RAUP

-6 GA GALVANIZED
WIRES. SPOT WELD
AT ALL POINTS OF
CONT/J£T. GALVANIZE
AFTER WELDING

ANIUAL SCREEN
NTS

SPICE WIRES /- c-c
E1JTH WAYS

•••

_OF__

PREL !lUNARY

STAGE IV
91~ lW¥lew

NOT FOR
COftSTRUCT ION
OR RECORD ING

DIG MO.O°4.21

TRACS ItO. H 5712 ole 202-8(007)8

.. 41~ AA1Z~'=Tl,r:=TlON
- ~: ROADWAY DB8IGN 8BRVICB8

• =:-..=.--.... Eht:RG~I~p~1~ BASIN
....,.~~_.. LIFT STATION' DETA' S

202L RED urN FlY, POWER ROAD - tlClVERSITY DRIVE

lIfJI.£SL-
I. GROOTED RIPRAP SHALL HAVE A ROOGH SURFICE

PER AJX)T STD SPEC 913-3-.05.
2. FOR GROOTED RIPRAP SPECIFICATIONS SEE SPECIAL PROVISIONS.
J. CONCRETE SHALL BE CLASS B.
4. FOR ELECTRICAL DETAILS. SEE DETAIL 019 SHEETS 4. 5 & 6.



_OF_

0

...

DETAIL 019
SHEET 3 OF' 6

PLAN

{
~ _-,,-,'"

ELEVATION

-8 BARS
EOOALLY
SP~ED

'~~

.........,.._........-~------',
(21 -6, J' -6- LONG

SECTION B-B

•
202L RED MTN FlY. POWER ROAD • UNIVERSITY DRIVE

TRACS NO. H 5782 OIC 202-BlOOT)B

INLET AND OUTLET HEADWALL
NTS

12- DIP OR 8- FM (4J -6, J' -6- LONG

OPTIONAL---':::=:-1itj ~I~_ I
CONST JT

~i" :J~ "ij
-. i-L~CUT"OFFWALL FOR OOWN
~ STREAM HEADWALL WHERE

REOOIREO

WALL
LfX:K WASHER
AND NUT

PROIIOE PLASTIC SLEEVE

LOCK WASHER AND NUT

HEADWALL
VERTICAL r PIPE
LENGTHS AS REOOIRED

12· DIP

EYE BOLT
NTS

•

SECTION A-A
NTS

t- PIPE.
LENGTH AS
REOUIRED

~5'

\.GRATE
ANCHOR
SLAB

&

HEADWALL

; I
"--".GALVANIZED

PIPE
t"- J- OOTSIDE

GALVANIZED
PIPE

V- U"~E: ;!ATE
~

II

rHEADWALL

ELEVATION
NTS

I \ 2'·6· I
1'-~. x 41/2 • ~.A-+--J ifALVANIZED EtJLT ~ TYP

• 2' SPACING MAX

GRATE PLAN
NTS

•

~ EYEEtJLT • I'
...,..-- SPJCjNG

(rrPI

~LI: :
fLl-
1TYPru:..

r INSIDE--< I­
GALVANIZED
PIPE (rrp)

c-c SP~'Nr:

STEEL PLATE
~. x 2-

•

MQIE.S:
I. ALL CONCRETE SHALL BE. CLASS B
2. ALL STEEL SAHLL BE IN N:CORDANCE WITH ASTM AJ6
3. ALL UNGALVANIZED METAL SHALL BE PAINTED PER SECTION

610-3.05 OF THE AOOT STANDARD SPECIFICATIONS

4. REMOVE ALL SCALE FROM ALL STEEL SURFACES
5. SEE DETAILS D6 AND D7 FOR SPILLWAY DIMENSIONS
6. WHERE ~. EYE BOLTS CONFLICT WITH ANCHOR 8JLTS (DETAILS

D6 AND Dr) USE EYE BOLTS TO SECURE STEEL PLATE AND
RUBBER SHEET TO SOOND BARRIER WALL

TRASH RACK DETAILS

I --' "'- -+--t



• • •
BASIS OF' DESIGN TO BE F'LYGT ·RRCI0.0AABACC

N

R3

kSl Dl:'S
l.....--.......---I~II-+-'XI-PUJP 1

--:...---.....:l-jl~ ;;:C/~_

=CCT

,_...:ZI::..-__--"-~::L-_--=u=-------_,
SA

R2 19
6 e

liT__....:...TH •__~8~~ ~_

u

13

10

14

1 - ALARM LIGHT
2 - MOTOR BREAKER
3 - OFT
4 - LEAD
:5 - HIGH
6 - RUN LIGHT
7 - ELAPSED TIME METER
8 - HAND OFF AUTO
9 - RESET MINI-CAS
10 - ALARM HORN
11 _. ALARM SILENCE BUTTON

345
000

6
o
7e
8

~
9

roY

C--24

OUTER DODR HAS BEEN REMOVED FOR CL.ARITY

10

11

24

o

21

,. 21---.",

°WJ mm ~~

o ~ r:::ILl mil-----"LAYOUT MAY VARY

1 - LIGHTNING ARRESTOR
2 - MOTOR BREAKER
3 - MOTOR STARTER
4 - FUSt BLOCK
5 - PHAS~ MONITOR
6 - TRANStORMER
7 - TRANSFORMER
8-9 - RELAY 1-3
10 - MINI-CAS
11 - FLASHER
12-14 - T~RMIN~L STRIP A-C
15 - THERMOSTAT
16 - HEATER

26

17

28

.9

eo

el

23

25

!!'6

2S

CI ~ALS

,C2 SEAl. rAIL

,\...--__.... lilOH LEVE

LtAD

FRJ ~...:Jl!:!9~------ ___j>9.:::__--- orr
81 ··-;..e--· 112

°DFF

DETAIL 019
SHEET 5 OF 6

';JO

.pulIIp

lIlACS .. H 5182 ole 202-8(00718 _OF_



__ OF_

•
202-Bl007)8

DETAIL 019
SHEET 6 OF 6

tmUI
I, COttTROL CASU£T SHALL BE UIL LISTED 'INlUSTRIAL CONTROL

PAt€L' PER II. 50&.
Z. CONSTRUCTIOtt SHALL BE HE"A 5R.
3. VOLTAGE RATINGS OF SERVICE EOUIPWENT SHALL CCH'IRW TO Ttl:

SERVICE VOL TAGES It«)ICATED ON TI£ PLANS.
4. SERVICE EOUIPWENT ENCLOSlllE AN) WETERING EOUIPNEHT SHALL

WEET Ttl: R[OUIREWENTS OF TtE SERVING UTILITY. TI£ WETER
AREA SHALL HAVE A SEALABLE. LOQABLE. RAINTIGHT COVER THAT
CAlC BE REWOVED IITHOUT TtE USE OF TOOLS.

5. SERVICE EOUIPUENT SHALL BE FACTORY WIRED Ate) CCH'IRU TO
HElM STANDARDS AN) TO SECTION 86-Z.11. -SERVICE- OF Ttl:
STAN)ARD SPECIFICATIONS.

6.. TtE EXTERIOR DOCR SHALL HAYE PROVISIONS FOR P~OCItINC. Ttl:
PADlOClt HCl.E SHALL BE A ..INI...... DIA'-:TER OF limn\"

T. ALL TERWIMALS FOR INCOWING SERVICE C0t0JC10RS SHALL BE
Cat.PATISLE 11TH ElTtl:R COPPER OR ALLMltlJU C(N)UCTQRS
SIZED TO SUIT Ttl: COtOJCTORS SHOb ON Ttl: PLAN. TERUlMAL
LooS SHALL BE COPPER OR TIN-PLATED ALUWItUL. SOLID t£UTRAL
TElNIMAL STRIP SHALL BE RATED I25A lH.ESS OTtER.ISE
SPECIFIED AN) FOR USE 11TH COPPER OR ALUWltlJU COtOJCTORS.
Ttl: TEININAL SHOU.D INelll)[ BUT NOT BE LIWI1ED TOt

A) INCOWIHO TERUINALS CLANDING LooS.
B) h£UTRAL LUGS
C) SOLID HEUTRAL TERUlNAL STRIP.
D) TERWIMAL STRIPS FOR COtOJCTORS IITHIN TtE ENCLOSURE.

S. PROVIDE SlttCLE POLE BREAlERS C20n1f11 NOUINALJ AS SJC)IN ON
PAt€L sa£DlI.ES FOR BRANCH CIRCUITS. CIRCUIT BREAKER
INTERU:lRS SHALL BE COPPER. INTERIORS SHAl.L ACCEPT PLoo-IN
OR CABLE-INI CABLE-OUT CIRCUIT BREAKERS.

9. PLoo-IN CIRCUIT BREAKERS ..AY BE "~TED IN Ttl: VERTfCAL OR
HORIZOttTAL POSITIOte. CABLE-INI CABlE-OUT CIRCUIT BREAltERS
SHALL BE UOUtTEO IN Ttl: VERTICAL POSITIOte.

10. FASTENERS Ott TtE EXTERIOR OF TI£ ENCLOSlIlE SHALL BE YANDAL
RESISTANT AN) SHALL t«)T BE REMOVABLE 'ROW TtE EXTERIOR.
ALL NUTS, SOLTS. SCREIS. lASHERS. AN) HINGES SHALL BE
STAItt.ESS STEEL.

11. Ptl:NC1IC tWIE PLATES SHAl.L BE PROVIDED AS REOUIRED,
12. A PLASTIC COVERED IIRING DIAGlWtSHALL BE ATTACHED TO TtE

INSIDE OF TtE FRONT DOOR.
13. FOlNJATION SHALL EXTEt«) 50mm WINIWU BEYOfC) EDCE OF

ENQ.0Sl.R.

.. -.: ~ AAtZa:='=:,l,::=TION PItEL 'UINARY

P::'!i!!C::::J=~:!::~=~~..2R~O~A~DW~A;;Y~D~B8~IO;;N~8~BR~V~ICB8~~S~~G~"~v
E~,nm~&!,ON HOT 10R

t-=:r---Tr::m::~--,""",---"""';::':";"''::''''::;~:':'::':':''-_---1 ~~:~~~~~ :~:
DIG NQ,O,US

WOTOR CAaE
BY IWUACT.-R

FLOAT CAaE
BY U..ACTlR:R

FLYeT CONTROLLER

,. RIGID PIPE
CONCRETE FILLED

II'"H X IZ.. X 12'1).
HElM 7R EXPLOSIONPROOF
SPLICE BOX
l/GASKET

---+--- SEAL COtCXJITS 11TH
DUCT SEAL TO LI..n ODORS

-WOTOR Sl.IIP AREA
~~ "'~~1 Ia.ASS I DIV, I I

HAZARQOI'$ ARE'.

1--+--+++--- STAItt.ESS STEEL

STAItt.ESS STEEL liRE YESH CABlE
STRAIN RELIEf DEVICE FASTEN
TO CEILING OF LIFT STATIOtt

•

......IN'..... IY,- .......-------J
SLOPE

S
HOI.ES

COtCRETE
FOUfI)ATIOtt

FBONT ylE'

WETER SOCKET
Cl00 AW ..1..1.....
FACTORY 'IRED 'ROW L1HE
LANDING LooS TO WETER SOCKET
IN A SEPARATE lIREIAY.

HIMGED DEUAJI) WETER
RESET COVER 11TH
Z'X4- «51.. X 10Zmml
IINDO'.
4-112- x ,- Ul4rrm X 152t'1Wft)
ACCESS OPENING.
PADt.OQABLE.---~

HINGED DEADF~T.

PADLOOt BRACKET

HINGED EXTERIOR
DOOR. WEANS PROVIDED
TO HOLD DOOR I" OPEN
POSITlOte.

WETER
SECTIOtt

S'DE viE'

--,--------
I

I
I
I

: CUSTQWER
: SECTION

~:ICE:
SECTlOtt I

I
I
I
I
I
I
I
I

II II
.. II

I - !! C

ED ..INI...... A BACIT
EXTENSION_/t

c SERVICE c
b ~ TERUINATION

SECTIClIt
..INI...... 1-------

~ ~ ~DEPTH BELOW CUSTOUER ~... SECTION £:! :t

~
LOAD

..INI...... 0
Ct.EARA..cE

GROlH) ROD

ONT At«) FRONT
REO PER

r&. 1]-

x II I~Y,'
• AHCHOR

eu.tEt«)ED,
15-

o P£DESTAL UOUtTlNG HOLE
C AtotOR BOLT UCUtTIHG

16·

II
c::t,

I t- - - - - - -.... 18-iL_- ~t--_----_-I
180 DEGREES HINGED
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WING WALL & CUTOFF WALL STEEL LIST

NumI:M NurriW

lI~rt 8tInd SIze Short W~1l LOf1J W~II Lnglh. lIm-t Bend SIze Short Wml LOf1J W~II Lnglh.

4 A .,s 5 8 10'-9 1>4 sir. -6 2 .- 20'·6
"I A .,s 3 5 11'-9 bS sir. -" 2 .. IS'·3
~2 A ·5 4 6 12'-9 b6 sir. "4 2 .. 10'·J
43 A "6 3 6 13'-9 bl1 sir. "4 -- 2 44'-J
&'I A "6 5 4 14'-9 bl2 sir. "4 -- 10 43'·9
45 A "6 3 5 16'-0 b13 sir. "4 -- 2 42'-3
~ A "6 3 6 0'-0 b14 sir. "" -. 2 33'-9
67 A "7 2 2 18'-3 blS Sfr. "" .. 2 25'·3
~ sir. "S 15 2S 7'-3 b16 sir. "" ... ... 2 16'·9
69 sfr. ·6 10 IS 5'-3 cl Cl "" 38 60 7'-0
610 sir. ·4 " 8 8'-9 II sir. "5 " 7 3'-9
~11 sir. ·4 '" S 10'-3 ,1 sir. "S 5 8 4'-6
612 sfr. ·4 -4 5 /1'-9 e2 sir• "6 S 8 5'-3
613 sir. ." 3 7 13'·3 eJ sir. "7 S 8 6'·0
614 sfr. "4 3 5 15'-0 " 81r. "8 3 5 6'·9
m sfr. "" III _. 26'-6 e5 SIr. "9 5 8 7'·'
ml SIr. ·4 -- ttl 43'·6 BiJrrei Cutoff WeJ"
b sfr. "4 10 10 2'·9 " str. "8 14 17'-6
bl sfr. ·6 2 -- g'-6 c C "4 13 9'-0
b2 sfr. "" 10 .. 26'-9 cl C/ "4 13 7'-0
b3 sir. ." 2 .- 25'-9

WING WALL & CUTOFF OOANTITES
St. 5905 LtJS
Cone. 60.4 cr
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Prq)OSfJlf1
Gr«li

~/Ch 848ln
A/XJT C"Sid 15.20, 15.30.
15.80, 15.91. or 15.92.

PropostJd lriel PIpe

PrOf)OSfK/ (NtltJI PIpe

1m PtJr Prof/I,

Dr~ln (JptxifYJ

Filter F~brlc

1m PfJr Pronl,

Pr()fX)StJld lritJI PIpe

PropostJd (Ntlel PIpe

I II I

. C-Std ~/Ch Buln

NOTES.
~eotaolt &Mil be C/~ B.

2.NI rtJInfordfYJ SfffJi IhIJll conform to 1003-1. 1003-2, Gr«Jo m.
3 Prewld, Hlf)fJBd F/~p G4f! t1IfT outl" pipes for od~ Cdteh /)Mlns,

'103. 105. lOS. 188. 19', 2JH. 293, 310. 3/5. '35. 341. 342, 389. 713. 766. ~nd 858.

4 TNs DeI~1I ShiJII be Consldered Inclden/~1 to IhtJ Cost to A/XJT C·SId ~/Ch 848lns
•15.20. 15.JO. 15.80, 15.91, ~nd 15.92.
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GENERAL NOTES.

PU~P STATION ELECTRICAL LEGEND

PU~P STATION ELECTRICAL SITE PLAN

putttP STATION ELECTRICAL ONE-LINE DIAGRAM

PU...P STATION POWER AND LIGHTING PLANS
• EL 1543.00 AND EL 15TO.00

PU~P STATION POWER PLANS • EL 1581.50 AND EL 1593.00

PU~P STATION ROOF POWER PLAN AND ELECTRICAL
CONTROL ROOM PLAN

PUMP STATION LIGHTING PLANS. EL 1581.50 AND EL 1593.00

PUMP STATION ELECTRICAL DETAILS

PUMP STATION ELECTRICAL SCHEDULES

PU~P STATION CONTROL AND WIRING SCHEMATIC-SHEET 1

PU~P STATION CONTROL AND WIRING SCHEMATIC-SHEET 2

PUMP STATION CONTROL AND WIRING SCHEMATIC-SHEET 3

PU~P STATION CONTROL AND ALARM SCHEMATIC DIAGRAM-SHEET I

PU~P STATION CONTROL AND ALARU SCHEMATIC DIAGROM-SHEET 2

ELECTRICAL

_OF_

•
r:llu"l 1IIIUC1'- 1~11~~1 as ..' I
r 91 MIL 12Q2-BCOO7IJ t I I I

I 202 Wi 023 l

lIlACS NO. H 5782 Ole I I 202-B(007)8

DATUM 1929 NATIONAL GEODETIC VERTICAL DATUM

A THOROUGH ATTEUPT HAS BEEN MADE TO SHOW THE
LOCATIONS OF ALL UNDERGROUND OBSTRUCTIONS AND
UTILITY LINES IN THE WORK AREA. HOWEVER. THE
CONTRACTOR SHALL BE RESPONSIBLE FOR ANY DAMAGE
TO OBSTRUCTIONS AND UTILITY LINES ENCOUNTERED
DURING CONSTRUCTiON AND SHALL DETERMINE THE
EXACT LOCATION OF UTILITIES IN ADVANCE OF EXCAVATION
AND TRENCHING

THE ENGINEER WILL NOT BE RESPONSIBLE FOR CONSTRUCTION
MEANS. METHODS!.. TECHNIOUES, SEOUENCES OR PROCEDURES
OR FOR SAFETY t"RECAUTIONS OR PROGRAMS UTILIZED IN
CONNECTION WITH THE WORK. AND WILL NOT BE RESPONSIBLE
FOR THE CONTRACTOR'S FAILURE TO CARRY OUT THE WORK

FOR STRUCTURAL CRITERIA AND NOTES, SEE DRAWING P-S.)

FOR MECHANICAL LEGEND, MECHANICAL EOUIPUENT SCHEDULES
AND DETAILS. SEE DRAWING P-HV.I

FOR ELECTRICAL LEGEND. ABBREVIATIONS AND NOTES,
SEE DRAWING P-E.I

IN ACCORDANCE WITH AAC RJS-4-t19, ALL MATERIALS
WHICH MAY COME INTO CONTACT WITH DRINKING WATER
SHALL CONFORM TO NATIONAL SANITATION FOUNDATION
STANDARD 60 AND 61

T.

3.

6.

I.

2.

4.

5.

P-E.T

P-E.S

P-E.9

P-E.IO

P-E.II

P-E.12

P-E.13

P-E.14

P-E.S

P-E.6

P-E.I

P-E.2

P-E.3

P-E.4

• •
INDEX OF DRAWINGS DRAWING NO. SHEET TITLE

DRAWING NO. SHEET TITLE
STRUCTURALGENERAL

a P-G.l COVER SHEET P-S.tA STRUCTURAL NOTES AND DRAWING INDEX

P-G.2 INDEX OF DRAWINGS AND GENERAL NOTES P-S.IB STRUCTURAL NOTES

P-G.3 PUUP STATION ABBREVIATIONS P-S.2A FOUNDATION DATA 1 OF 2 (NOT INCLUDED)r.
I P-S.2B FOUNDATION DATA 2 OF 2 (NOT INCLUDED)

~ P-S.3 STRUCTURAL EXCAVATION AND BACKFILL LIMITS

P-C.I PUMP STATION SITE PLAN P-S.4 FLOOR PLAN ELEVAnON 1543.00 & 1550.00

P-C.2 PUUP STATION FLOOR PLAN ELEVATION 1593.00 P-S.5 FLOOR PLAN ELEVATION 15TO.00

P-C.3 PUUP STATION FLOOR PLAN ELEVATION 1581.50 P-S.6 FLOOR PLAN ELEVATlON 15S1.50

P"C.4 PUUP STATION FLOOR PLAN ELEVATION 15TO.00 P-S.7 FLOOR PLAN ELEVATION 1593.00

P-C.s PUMP STATION FLOOR PLAN ELEVATION 1543.00 P-S.8 LONGITUDINAL SECTION A-A

P-C.6 PUMP STATION SECTION A-A P-S.9 TRAVERSE SECTION B-B

P-C.T PUUP STATION SECTION BooB P·S.IO ROOF FRAMING PLANS

! P-C.S PUUP STATION GATE DETAILS P-S.ll BUILDING SECTIONS
a
6

PUMP STATION BAR SCREEN DETAILS, SHEET NO.1 P-S.12 STRUCTURAL DETAILS-SHEET I
I P-C.9

P·S.13 STRUCTURAL DETAILS-SHEET 2
~ P-C.IO PUMP STATION BAR SCREEN DETAILS. SHEET NO.2

P-C.11 PUMP STATION HANDRAIL. LADDER. SHAFT COUPLING P-S.14 STRUCTURAL DETAILS-SHEET 3
GUARD AND FLAP GATE DETAILS P-S.15 SECTIONS AND DETAILS

tt
.lI P-C.12 PUUP STATION PIPE SUPPORTS AND DETAILS P-S.16 SECTIONS AND DETAILS

P-C.13 PUMP STATION DETAIL NO. PCI P-S.IT SECTIONS AND DETAILS
I P-C.14 PUMP STATION DETAIL NO. PCI P-S.IS SECTIONS AND DETAILSI

P-C.15 PUMP STATION MISCELLANEOUS DETAILS P-S.19 SECTION AND DETAILS
P-C.16 PUMP STATION PUMP DISCHARGE/ENGINE DRIVE SECTION P-S.20 STAIR PLAN, SECTION AND DETAIL

P-C.tT 4' & 2- SERVICE WATER LINE PROFILE (NOT INCLUDED) P-S.21 MISCELLANEOUS DETAILS

P-C.IS 6' FIRE SERVICE WATER LINE PROFILE (NOT INCLUDED) P-S.22 PLATFORU DETAILS

P-C.19 PRIVATE FIRE SERVICE MAIN - DOUBLE CHECK ASSEMBLY P-S.23 DISCHARGE BOX PLAN AND SECT IONS
BACKFLOW PREVENTION ASSEUBLY

DISCHARGE BOX SECTIONS AND DETAILSP-S.24

P"S.25 DISCHARGE BOX SECTIONS AND DETAILS

!
ARCHITECTURAL

Is
P-A.I PUMP STATION FLOOR PLAN MECHANICAL

I P-A.2 PUMP STATION BUILDING ELEVATIONS PUUP STATION LEGEND. UECHANICAL EOUIPUENT! P-HV.I
P-A.3 PUMP STATiON BUILDING ELEVATIONS AND BUILDING SECTION SCHEDULES AND DETAILS

li
P-HV.2 PUUP STATION HVAC AND PIPING PLANSP-A.4 PUMP STATION ROOF PLAN • EL 1543.00 AND EL 15TO.OO

P-A.S PUMP STATION WALL SECTIONS P-HV.3 PUUP STATION HVAC AND PIPING PLANS
P"A.6 PUMP STATION OPENING SCHEDULE AND ROOM • EL 1581.50 AND EL 1593.00

FINISH SCHEDULE AND DETAILS P-HV.4 PUUP STATION ROOF HVAC PLAN
P-A.T PUMP STATION ARCHITECTURAL DETAILS-SHEET I P-HV.5 PUUP STATION UECHANICAL SECTION-SHEET 1
P-A.S PUMP STATION ARCHITECTURAL DETAILS-SHEET 2 P-HV.6 PUMP STATION MECHANICAL SECTION-SHEET 2

~,,.,.,,.-.. .,.'" -~·GIIgnl.·~
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ATS

:i::l~: ' ' "':: ::'i,:f~-§ loll ',PIPE " ",

i~ i :,::::.~, '
'"

BEDDING. .;
SEE NOTE 2

!Qill!
I. FOR ALLOtABLE TRENCH tIDTH. SEE sPECIF1CATI0tfS

2. ~~t~"~I~~!~E,r~~~~RDI~~'aFrtgl~
702. COWACT TO 9SX MAXltAN DENSITY, ASTU 0698

3. CAREFUlLY PLACED BACKFILL SHAlL BE FltELY DIYIDED.
JOB EXCAYATED .¥ATERIAL. FREE FROU DEBRIS. STatES

~~~EdY"·6~~tis~I»T~~ F:N,Ml~~.
ASTU 0698. SELECT BACVILL MAY BE SUBSTITUTED FOR

~,~~Ytl~~LT'~I~~~IE~(J Bee £l\:~TIHERE
BACKFILL MATERIAL

TYPICAL TYPE I PIPE BEDDING
TRENCH CROSS-SECTION

CONTROL COORDINATES UNSIDE FACE OF WALL)
COllIER ....,.. EASTItG

aD • .4IU1 'B.9U.s9
(]I) 192.415.51 .,.....I4LCJ!

(]I) ...... '''-16.15
(]I) IR.2I4dI 1'5.1".05
(]I) IW.2n.lO 715.161.59
(II) .""'.0& ""''''',70
CIf) 112.5OL01 'Tl.127.70
<II) IR.529.06 '75.19U2
(II) _.560.01 ''''99U2

ARIZONA EeART.ul rs TUNSPGUATKJI PREL ,.. 'MARY
... 11.1 IlIIUIIXW. I'IWI5PCITllDl DmSOI
U-e=::t=::"":::::t~r-...!R~O~AD~W~A~Y'~DB8~[~O~N~S~B~RV~ICBS~---1 S~~G~V

UCKELLIPS ROAD NOT FOR
PlIP STATION CONSTRUCT ION

-';;P;;;';;;;;';;;;;,p;.ft~-_.....IL-_---------t OR RECORD 'NC
DtC II)., p.c.,

oo!lQO~~£QOi66~oo ,. Ale
~~Q~~9;~Q~~Q~00 0 0

~~O~ClIOO~"",O~..,O~""'O o-~

~~~~O~~~~OOQ8t)o~~
ASPHAlT PAVEMENT DETAIL
WlS

Wi!III
CD "·n· SlDEIALI fIIR SID DTL c·os.zo
® ASPHALI P'VI...., PlR DEI. 'HIS HE'

@ fLAtlfatrd.rv~T~PER SID On. 1.02. SEE DIG tG. p.s.a AN) p.5.26

® snc GATES fIIR DE'. I ON DIG ItO. p..c.e
@ DRIVEl" PER ADcn S'AJI)ARD DE'. C-OUO fflt DE'AOCO SlDEIALI

NEff R/"

'''r'\~
"'1'........INI.... DEPTH OF tATER LItES

I SHA1.L BE 3"0·

2. P\AP STATIOM ADDRESS.

" SEE ELECTRICAL ORAtiNG FOR
/ON)UIT DETAILS

~ (

(
\

'\, \
._.~ \

L._.

r '0

\ ~
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•

12- x 12'
ALUMINUM
SLIDE GATE,
SEE DETAIL
17, DRAWING
NO. P"C.14

FLOOR PLAN ELEVAnON 1593.00

OVERFLOW
WEIR

30' FLAP
GATE WITH
PROXIMITY
SWITCH (S
TYPJ SEE
DETAIL A,
DRAWING
NO. P"C.II

90- Rep OUTLET PIPE TO FLOOD POOL
SEE SOUMARY AND STORM DRAIN
PROFILE PLAN, REFERENCE NO.

LADDER IE

SIDEWALK (TVP)

•

I
1---

I

I
1-.---

I

HANDRAIL. SEE
DETAIL I,
DRAWING NO.
P"C.II CTYP)

•

B- ALUMINUM OUICK
DISCONNECT, EXTEND
6' ABOVE GRATING /

/
/

/
/

/
/

/
/

/
/

/
/

(
I1 _

-qE~~~----
EXHAUST

1------------
I /;.' IE 1579.29

'(,a /<.S::~.' , ,"y
,t~~' ,
~ ,

f';.~-=f"~ "
:: ~" "
:: J!J(, "
J__ ,....- ,
~~ ,

\",-:,':Jt' <t, I
~, ", ~~ ',I I

, ',~ '-_I ------1 ELECTRIC
",.I,", " CONTROL

,". , ROOM '.."',q,A '" ~A I
,,~ " ~. MATCHLINE :
'~', i i

'",ft " I I
't~a:', IE 15B2.39~~":-=? __"
''r. " 30' RESTRAINED~~"

',.1' " t2J~~p:5· BEND " ,~ ARIZ. IVARTIbt f'I TIUHSPORTATMII
,~' " ,',' IDII .. R 4105 II'ItIIIML 'lUI5PGr1A1D11Jn15a PREL 1.. 1NARY
,~o " " / - .Lr.I 410S ROADWAY patoN SBRVICBS STAGE IV

,~:-, " IE 1582'03~ ,','. ace 4105 1&% ~..
,~~ " ~ 77'·2- 4!# " " , ., ==-.=........ PlAP SlAllON FLOOR PLAN HOT FOR, ' .,,.. , , StwMriCclrlUtlllts:--'" ELEVAllON 1595.00 CONSTRUCTION

, ,'" • ~ , 1"'I:I:'lr---rrllmIII'---......-----------1 OR RECORDING
'~: II~:-------- ... --·------ .. ----- ... ---- ----------------- ...... ---~ ~-----~W ~~' 202L RED "TN FlY. POWER ROAD ' UNIVERSITY DRIVE DlGItO. p.c.z

~ /..lCJ--------------------------------------------------- oM .... -----..{~- TRACS NO. H &712 au: 202-B(00718

HQlliJ

1. SEE ARCHITECTURAL DRAWINGS
FOR BUILDING Dlt.lENSIONS

2. SEE STRUCTURAL DRAWINGS FOR
STRUCMAL DIUENSIONS AND DETAILS

3.
FOR SECTIONS A AND B. SEE DRAWINGS
NO. P"C.6 ANO P-C.7
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N

tQWJ

1. SEE STRUCTURAL DRAWINGS
FOR DIMENSIONS AND DETAILS

2. SEE P"HV.3 FOR DUCT WORK
AT ELEVATION 1581.50

TERMINATE
HANDRAIL AT
DUCT FACE

.
o

~

STAIRWELL

(I SUBMERSIBLE 1
PUMP tNO. 6)
I
I
1
I
I
I
I
I
I
1
I
I
IL .J

r------,
I I
I HAhaRAIL. I

SEE DETAIL I
1. DRAWING I
NO. P-C.Jl I

I
I
I
I
I

I IL -.l

r------,
I
1
I
I
I
I
I
I
I
1
I
I
I
I
I

581.8'

FLOOR PLAN ELEVAliON 1581.50

30' DIP RECIRCULATION
• S I 0.02 11FT



N

tmnI

J. SEE STRUCTURAL DRAWINGS
FOR DIMENSIONS AND DETAILS

2. SEE P·HV.2 FOR DUCT WORK
AT ELEVATION 1570.00

TERMINATE HANDRAil
AT DUCT FACE CTVP)

&
I

in
I
I

! I HAN>RAIL ~
~~Al~~O'6~~~~R~_O' I
CHAIN, TIE PER· TVPICA~
~a~~6LN9.£~_~1All II

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

I I I I
I I I I
I I I I___ I L .J

r-- r------,
I I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I II__ ...J L ...J

---, r------,
I I
I I
I I
I I

I
1
I
1
1
I
I
I
I
I
I

12- DIP - FLOOD POOL STILLING WELL

/"OPEN AREAJ

HANDRAil. SEE DETAIL
1. DRAWING NO. P-C.II

/"OPEN AREA./

30' DIP
~RECIRClA.ATION

~., /"OPEN AREAJ

WALL PENETRATION, SEE SLEEVED PIPE
OPENING DElAil METHOD "S' ON SHEET P-C.J2

~-------~:'::""::~----t-t---/·-----1·1

PIPE SUPPORTS AS REOUIRED IN ACCORDANCE
WITH DETAIL NO. ~ ON SHEET P-C.15

i SUBMERSIBLE PUMP tNO. "
~---I----t-...,

.
T
~

•TO FLOOD POOL

STAIRWELL

•
FLOOR PLAN ELEVATION 1570.00

• •
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2021. RED UTN FlY. POIER ROAD • lItlVERSIYY DRIVE

N

wm.
SEE STRUCTURAL DRAWINGS
FOR DIMENSIONS AND DETAILS

ARtZtItA DEPARlIOT rs l~TATIC* PREL IWINARY
.. It ,U~ ~ 1U&Vl11''''''''
F.-~C::::l=:::.uo::::J:!4/~OSij---:J\~OAD~W=A~Y~D=B8I~ON~8:BR~VI:CB8~---i STAGE IV..OUID 4lOS 11% ReoMw
~ :.=;._...... PU.P STATION FLOOR Pl.AH NOT FORStlrWiC«1lLbltl:---- ELEVATION 1543.00 CONSTRUCT ION

~;r..;..-,;;"o~iftm:o--_..a--_----------1 OR RECORDING

DIG tIO. p.c.sFLOOR PLAN ELEVATION 1543.00

LADDER !!!

S" ALW,NUl,ll :!.
OUICK
DISCONNECT
PIPE, SuPPORT ~
OFF WALLS AND
BEAMS

~

=

2

. C7I.,.
;;,

~PUllP~
....

eD

NO. 3 ~

.....
PUMP BELl::
INTAKE CTVPJ

\D

an ~p~~NO.2

]~~ .)-... = 26- PUMP
DISCHARGE

." COLUl.t..
(5 TYP)

N

~q, PU
NO. I

TRACS NO. H 5182 ole 202-8(00ne _OF_



IS"8.67

15S0.50

15S1.S0

1552.00

ISS2.50

1553.00

1561.00

1563.00

ON ELEVATION OFf ELEVATION

IS83.00

12' )C 12' ALUMINUM SLIDE
GATE. IE 1581.58. SEE DETAIL
7, DRAWING NO. p-e.15

LEVEE OVERFLOW CNOTE 6)
ALL PUt.FS OFF

LEAD PUMP

1ST LAG PUMP

2~ LAG PUMP

3RO LAG PUUP

"TH LAG PUMP

MAXIMUM WATER ELEV

HIGH WATER ALARM
MINIMUM THREE 13>
PUMPS ON

ALL PUt.FS OFF

tf.2IE}J

1. PROVID£ 2' COMBINATION AIR AND VACWM RELEASE VALVE
AND APPURTENANCES AT DISCHARGE OF SUBMERSIBLE PUMP

2. hR~l~dS~~~~~~.I~'GHT ANGLE DRIVE AND ENGINE. SEE

3. ~~~u~\~~~rU~~~c~~~~'NGS FOR SLOPE OF DISCHARCE BOX

4, ~~JJFLicfb~t~sS~~Tf¥a1I;Wsf8~~T:~~CCORDANCEWITH

5. ... DRAIN IE 1586.00 AT DISCHARGE BOX

6. LEVEE OVERFLOW FLOAT SWITCH SET AT " ABOVE ToP OF LEVEE

12' DIP PUMP DISCHARGE
IE 1586.00

30' DIP PUMP DISCHARCE
• S= O.ooO'/FT CTYP OF 5)
IE IS8-1.5O

30' COLUMN

EL 15.....67

EL 15"2.00

2..' x 30' REDUCER

GROOVED PIPE COUPLING
IE 158-1.50
LEVEE OVERFLOW FLOAT SWITCH
HAt()RAIL CTYP EACH FLOOR)
SEE DETAIL 1. DRAWING NO. p-c.n

SECTION

UUFFLER SUPPORT, SEE
OETAIL, DRAWING NO. P-A.-1

3 '. ,

HAtroRAIL

8' ALUMINUM WITH 10'
FLAT f"LANCE· TOP ANO
BOTTOt.I. SUPPORT OFF
WALL AND BEAMS, SEE
DETAIL 5. DRAWING NO.
P·C.15

El 150-1.00

LADDER WITH
SAFETY CAGE.
SEE DETAIL 5.
DRAWING NO.
p·C.II---~

EL 1581.50

EL 1570.00

10' )C 10' BOX
CLn.VERT

IE 1550.00

• •

mil nR 4,m ARtZ~'=:T=llClN PRELU.INARY

12::'!!!!=:!=::.UJ:::::l:~~(1I~-!.R~O~AD~W!!A~Y:""D~BS~I~O!!N~8~8R~V!.!1C18~--1 S~G~~V
• ='.=:........... PtIP STATION HOT FORStIIWtC'.orab'ds:--.... SECTION A-A C~STAUCT ION

1"-I7=r--""r.,,:'I.ft'ftI=----....-.-----------t OR RECORDING
DIG N)" ,-e.s
_OF__

•



•

FINISHED
GRADE
EL 1592.50

EL 1581.50

EL 15-13.00

PUWP NO. I

RIGHT ANGLE
CEAR DRIVE CTYP) •
SEE DRAWING
NO. P·C.IS

BI·O-

PlAIP NO.2 PUMP NO. 3

•
PUMP NO... PLNP NO. 5

ENGIt£
CTYPJ r-u-

SIDEWALK

BAR SCREE.... SEE
DRAWING NO. P"C.9
8- VACTOR TRUCK
ALUM/NUt.' PIPE
«MOUNT PIPE 51

..0­
ABOVE F'LOOR)

PIPE SUPPORT. SEE
DETAIL 5. DRAWING
NO. P·C.14

HANDRAIL

SLNP PUMP

EL 15-12.00

EL 1539.00

•

SECTION B-B



STREET SIDE

PLAN

3· x 3- x ~" STEEL
TUBE GATE' rRAME

3.S x 2,,5 )( y..- )( 3­
STEEL TUBE, WELD TOP
AND BOTTOY TO 2" GATE
FRAMING
I" WIDE x 4C" LONG x ~"
THICK STEEL PLATE WI1H
~. DIAMETER HOLE DRILLED
6N EACH END TO ACCEPT
PADLOCK

I~ • INSIDE DIAME TER x 3·
LOttG BLACK STEEL PIPE t
SLEEVE (2 TYP)

3,S )( 2.5 )( Yt" x 3- STEEL
TUBE, WELD TOP AND BOTTOM _~~&e~
TO 2" GATE FRAMING TYP'-

~"DIAMETER x 10· LaMG SOLID
slEEL SHAFT WITH 1~4·_LONG )( f."
WIDE SLOT. ON EACH t:ND TO ACCE"PT
J" WIDE )( r.- THICK STEEL PLATE

3· )( 3- x¥.- STEEL TUBE GATE FRAME

PROVIDE GATE LOCKING t.lECHANISM ON
STREET SIDE. SEE DETAIL THIS SHEET

t
'.S- CTYP) YASONRY PILASTER
(SEE PLANS) 20'-0- • i SOLIO GROUTED CTYP)

-----i~~~,~:=~~g~~~~~U~~~~~~~,~L~~~~~~S~W~~~G~~~-~'- --- ~
I /.J.:.J DIRECTIONI ~

I I r
....-7 _.J PUMP STATION SIDE L_ .....~

~t5~INCJ j ..
REINFORCED CONCRETE 9

~PAVEI,l[NT f!!

..!!:.9!L- I SLOPE

SWING GATE PLAN (CONCRETE SLAB)
MTS

_OF_

3.S x 2.S x y.." )( 3"
STEEL TUBE

NOTE.

PROVIDE LOCKS FROY
ADOT" SRP·POWER.
AND SOUTHWEST GAS

2" x 2" STEEL
TUBE OATE .fRAME
I" WIDE x ... LONG x ~"

KICK STEEL PLATE WJ~H
" DIAMETER HOLE
ILLED ON EACH END TO

ACCEPT PADLOCK
I¥., " INSIDE DIAMETER
x''')" LONG BLACK STEEl.
PIPE SLEEVE

ELEVATION

GATE LOCKING MECHANISM DETAIL
HTS

•

%" DIAMETER )( 10·
(ONG SOLID STEEL_SHAFT
WITH IY.." LONG )( ,."
WIDE SLOT ON EACH E~O
TO ACCEPT I" WIDE x }4"
THICK STEEL PLATE

AR\ZrJIA lVAR1'IIII1 (J' lRMSPC1n'lTIOM PREL I" 'NARY
1o=..=-_--I---.-;FUI:.::;.:--+-...;.;.,.;/D5~ If'I'£IIIML 11UII5PCRlAIDI DmSUI
li-m=::1=::U>:::~:~~D5U-~RO~A~D~"~AY~D~BB=IG~N~8~B~RVI~CB8~-1 S~G~V

GATE DETAILS NOT FOR
CONSTRUCT ION

1o;"';;';;;';;;;~!'11!!!"'"----"'-----------1 OR RECORDING
DIG tID. P-CJ1

CW PILASTER
(BEYOND)

BOTTOM FRAME

.. • - -p.-p

rop FRAME

•

PERIMETER
SCREEN WALL

AC PAVEMENT (SEE
ACCESS ROAD
PAVEMENT SECTION

OPOSED THIS SHEEn
ADE CTYP)

JI
2 CANE BOL N E ~ EFORMED
LEAF (STREET SIDE). CORE EXPANSION JOINT
." DIAMETER HOLES THROUGH MATERIAL (TYI')
CONCRETE TO FACILITATE
DRAINING AND CLEANING

GATE DETAIL
tiTS

I
HEAVY DUTY CONTINUOUS HINGE 12 TYPJ .. INSIDE GATE

;:

3- x 5- x¥." STEEL TUBE GATE FRAME

r 2- )( 10· REDWOOD SLATS (STAlt£O AND SEALED)

20'·0" • I

•

tiaIEJ
FRAMING AND BRACING SHALL
BE ON INSIDE FACE

/ / r GATE FRAMING AND BRACING AS
RECOMMENDED BY MANUFACTURER

I

I I " 17
~ 'V

.4 I I V-I

'~
~ ~If

I
I I

~
I I

1 ~
I

I I I I
I

~ ~ ~~ ~~
I

I I I
I I

1 I ~ ~
I I

I I v-PR

I I I 1/ GR

1'W' .. :.~.~~\:~: : :.:.~~~ :.~~: ~ "~::'~'~:•.: '::.:,:':':..:~ I. I
I I

\.TDP OF CONCRETE \ ~I
-'I. I

I "PAVEMENT
"- ,. PR4C" T 0 ACH

!!ill!
1. GA TE SHALL SWING INSIDE

2. SLOPE PAD TO MATCH SITE
DRAINAGE



• •
16 SPACES • ~·-2· : 66'-S-

GRATING PLATFORM-......

~

l.rINSIOE FACEV OF WALL
I= I'"'' ....utaa. I-:"I~~'
r 9 1-- 202-8l00llS I I I

202 1M 023 I

U ....T I
I

",.
19'-0'

EL 1561.00

~
SCREEN CREST El 1564.00

",-- END SECTION

SCREEN CREST

FLOW

CDSECTION
NTS

TRACS NO. H 5112 ole I I 202-8(007)B _ OF_

IESII :: I':::S ARtZ~=r11~TICJt PRELIMINARY
- JJO 0(/'" ROADWAY DESIGN SBRYICBS STAGE IV
lamnt (, 16% ~

•
_ ..~....... P\II' SrArlOff MOT FOR

bHj~:=-~ BARSCREEH DETAILS. StEErMO.l CONSTRUCTIOtt
ImIIl 111AU1.. OR RECORD ING

2021. RED UTH FI'Y. POIER ROAD • UNIVERSITY DRIVE DIG ItO. '.c.,

TRASH RACK
GRATING
(2) L 6 x ~ x % VERTICAL

..L.

CD
"W'''~·''''''I.·puIIp

DETAIL

PUMP STAnON
FLOOR SLAB

Y,
If. ~ STIFFEHER AT
VE~lICAL ..L. LOCATIONS

If. Yz 'C 12

~6

CD

(2J L6'C4 ..L.

~

CD

ELEVATION

~
y,'. 'C 6- WELDED STOOS • 12'
IsTAGGER TOP ROW AND BOTTO...,

\

DETAIL

TACK
EACH
SIDEv.

CDSECTION

C2J L6~ 'C %..JL..\

{ I~P'II·'1~'I~+
I \\ u:D" \..~_ THICK GRATING

\ \.- PLATE Ys 'C Iv.. 'C 2Yz CTYP)

~'. HEX HEAD BOLT AND NUT

I
j
li



AI"" I

L 6 x 4 x ~~I.A

/' 't-tl \ ........ OPENING
/J'!i::-cI:-!l"'-lIllI.e.:-:}=::F:V~" 2- JC 4-

GRATING-~J;:/~I=t:~~IIID===U=~il==\.=' f\.

SCREEN ~ J\. TYPJCTYP) 1~')I~·!~~-1II/1II~--<ij;;;~:F~,r--:}'.':-"4 -fV-+--< (
I I J

"I

I 9 1-.1 202-acOOM 1 1 I
r 202 lIlA 02' J

I

DETAIL

!

i C16 lNTERMEDIATE PANELS)

DETAIL (4\
NTS ~

<16 LOWER PANELS)

t5\
NTS

Cl6 TOP PANELS)

DETAIL
NTS

•

1--__4---..,;-~--+.;;;;..n~l ARIZ. IVARnEH'I f'E TIWISP(RTATON PREL '" IItARY= r ~ ,:~ RO'=''=JTr:u~CB8 STAGE IV
CI£IfJl T./O! "'" RftlfW
~ _ ....~ ....,... Pt.IF STATION NOT FOR
~~:::.::== !BAR SCREEN DETAILS. Sl£ET NO. 2 CONSTRUCTION
-1llIM I~ou_ OR RECORD ING

202L REO UTN Fft. PatER ROAD - utfIVERSITY DRIVE OIG 110. P-CJD

TIIACS NO. H 5782 ole I I 202-SCooT)8 _ OF_

NTS

(2 MAN ACCESS PANELS)

DETAIL

-.a--v-" ••

•

(2 TOP END PANELS)

DETAIL
RTs

-

•
·NTS·

(-1 END PANELS)

DETAIL

I,
I

!
li
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_OF_

I'-~'

M

FLAP GATE SETTING ELEVAnON 2
P-C.6

PROXIUITY
SWnCH
ASSEMBLY

1~' • SCHEDULE
~O PIPE

TOP OF
CONCRETE FLOOR

DO NOT PAINT
2- • SCHEOULE
410 PIPE

VI
BAR 2~' )C Y2-

DETAIL CD

II.'5DI PREL ' .. INARY

P-Si=:::t=::::::j~tl-~~~r;~~~~~ Sr..~G~V
NOT FOR

I-=:r--.....-,;.;.~"=--_ ..........::;:==::....:;::.::..::.:::::.....:~:..=~:.:...J ~OH::~~~:~:
DIG JG. P'CoII

WUEJ
USE 55 HAtfJRAILING
BELOW ELEVATION 1570,00

WALL MOUNTED
HANDRAIL DETAIL -1
NTS

....,j
SHAF T COUPLING

GUARD DETAIL

r
y!- DIAMETER BOL TS WI TH
HEAVY HEX • 12' OC tTYP)

rSLOPE SHAFT COUPL ING
VARIES GUARD AT 3-

J
.. • '..IOPENING VARIES

PER ENGINE
DRIVE SHAFTt IIANUFACTURER

ra~G ~"Fl J8;"ORT

0
~

~
g.
~If

it) •
~
a:
LIJ
t-

!!lc
is

~
~

Cp
it)

~' KICK PLATE Ir,' • SCHEDULE \4"
FLOOR LINE 410 PIPE tTYP) :-

t«UEJ 3
USE SS HANJRAILING BELOW ELEVATION 1570.00 •

TYPICAL HANDRAIL DETAIL I
P"C.3, P·C.~.
P·C.5. P·C.6

~•• BOLTS
*ITH HEAVY HEX
• ),·0' OC CTYP)

fGRATING
EL 15941.00

E EL
00

P
OR

5' MIN OR
1'-0· MAX
TO FLOOR

FIBERGLA.SS LADDER AT~6
DISCHARGE BOX DETAIL

SAFETY CAGE. EXTEND ABOVE LANDING AS SHOWN. ENCLOSE SAFETY
EE SIDES ABOVE LANDING. SAFETY CAGE SHALL CONt£CT
NG AND MEETALL REOUIREttlENTS OF OSHA 1910.27Idltucnn.

VERTICAL:~ ~. ALLOY STEEL CHAIN WITH
CHAIN TIE y,. SWIVEL EYE SAFETY HOOK

3'·0- ~, - -, '. • WAX I

I~-=======--~==-=-======I.~ L
»---.,..--~-+--I--------rlI\

SIDE ELEVATION

CAGE ON THR
TO HANDRAILS

J 1 I

:0n It,
J II ~ t RAT

1510.

lt H
~

1

I I

c·
[.,-~AFETY

CAGE

l,.-CONCRETE
0 l/[....- WALL

V
V -

a:
9;
.~

:::I

-
C=.

&: 1EX

9; NCH
tTVP)

1\ 1\1,

.. =:::I

~~

0 z>e
:ii

n 00
I.
f-iA

~ r.:o~r~f:
TO FLOOR

TYPICAL FIBERGLASSY5\
LADDER PETAIL ~

f.- DIAMETER RUNG

SAFETY CAGE

a.MJ

.. ~l

;.
;"

GRATE ELIt0.00\

0
~

~

t
•

L&.I Jg~
9! ffi

t-

Ca)C ~t EXP i Q
ANCHOR

~nyp)

L\.I

g~
• !59>
lo>e
i
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IZ' FITTING UNISTRUT NO. P-S54S,
POWER-STRUT NO. PS-2601, OR EOUAL

GALVANIZED FRA""NG SUPPORT, UNISTRUT
SERIES P-S500, POWER·STRUT SERIES PS-ISO
OR EOUAL. AT 5'·0· OC WAX UNLESS
OTHERWISE SHOWN ON DRAWINGS

PIPE CLAt-tPS UNISTRUT SERIES p-noo,
POWER-STRUT SERIES PS·1100, OR ECUAL
WHEN USED WITH PVC OR FIBERGLASS PIPE,
PROVIDE STEEL SHIELD AROUND PIPE AT
CLA...P WITH LOOSE FIT_ WRAP COPPER TUBES
TO HAVE 2- STRJP OF RUBBER FABRIC

WHERE LENGTH EXCEEDS 3"-0', PROVIDE
INTERMEDIATE SUPPORTS AT WAX 31-0- OC
UNISTRUT SERIES NO. P-5S47,
POWER-STRUT NO. PS-2648, OR EOUAL

¥.- GALVANIZED BOLTS IN SELF-DRILLING
CONCRETE ANCHORS. TYPICAL

FACE OF WALL OR CEIL ING

FLUSH MOUNTED PIPE SUPPORT
NTS

"Z' FITTING UNISTRUT NO. P-1479,
POWER-STRUT NO. PS·769, OR EOUAL

GALVANIZED FRA...ING SUPPORT, UNISTRUT
SERIES P·S500. POWER"'STRUT SERIES PS-ISO
OR EOUAL. AT 5'-0· OC "'AX UNLESS
OTHERWISE SHOWN ON DRAWINGS

PIPE CLAMPS UNISTRUT SERIES p-noo.
POWER-STRUT SERIES PS-1I00. OR EQUAL
WHEN USED WITH PVC OR FIBERGLASS PIPE,
PROVIDE STEEL SHIELD AROUND PIPE AT
CLA...P WITH LOOSE FIT. WRAP COPPER TUBES
TO HAVE 2- STRIP OF RUBBER FABRIC

WHERE LENGTH EXCEEDS 31.0', PROVIDE
INTERMEDIATE SUPPORTS AT MAX 3'''0- OC
UNISTRUT SER1ES NO. P-I~79.
POWER·STRUT NO. PS-769, OR EOUAL

~
v... GALVANIZED BOLTS IN SELF-DRILLING
CONCRETE ANCHORS. TYPICAL

4-, 5-, 6-, 7.. OR 8· AS REOUIRED

FACE OF WALL OR CEIL INC

EXTENDED PIPE SUPPORT
NTS

FILL WITH POLY-URETHANE
SEALANT, TYPICAL BOTH ENDS

!mEl
THESE SLEEVED PIPE DETAILS ARE
TO BE USED IN DRY WALLS Ot«..Y

t.ETHOD -a"

11 BOLT, GRI~ELL FIG
137, ELeEN FIG 68, OR
EOUAL WHEN USED WITH
PVC OR FIBERGLASS PIPE,
PROVIDE STEEL SHIELD
AROUND PIPE AT 'U' BOL T
WITH LOOSE FIT. WRAP
COPPER TUBES WITH
2- STRIP RUBBER FABRiC

WELDED .STEEL
BRACKET GRltfELL
FIG 195,199, ELCEN
FIG 57,58, OR EOUAL

BOL TS • GALVANIZED WHERE EXPOSED.
WHERE SUBMERGED TYPE 18-8 55.
IN SS SELF-DRILLING CONC ANCHORS

P!P£ BRACKET
N S

SLEEVED PIPE OPENING
NTS

(0 VC PLA US
FUSION OR SOLVENT
WELD)

PIPE SLEEV~, SCHEDULE

r~':;ViTE~~Y~~Ir~~K
GALVANIZE AFTER
FABRICATION (TYP)

•

SCHEDULE 40
STAINLESS
STEEL PIPE

OUTLET

V,· PLATE ALU...It«J'"
tlANGE TYPICAL

~- HIGH "'ETAL RIB LATH

~. OIAWETER HANGER
RlJD,TYPICAL

PIPE V CLIPPED TO CHANNEL
FRA"'ING, ~ISTRUT NO. 1100
SERIES. POWER-STRUT NO.
PS·1I00 SERIES, OR EQUAL.

CHA~EL, UNISTRUT SERIES NO. P-S500,
POWER·STRUT NO. PS-ISO. OR EOUAL.

~ h~~~~HWI~E S~~bi:To~'DC:;A~~~~X UNLESS

1. fVE~L~S~T~Ir6ls~C FW. Fl=ij~~~~p~r
TUBES WITH 2· STRIP OF RUBBER FABRIC

2•. WHERE PRE-CAST ROOF EXISTS THE PRE·CAST
MANUFACTURER SHALL SUB...1T SHOP ORAWINGS
FOR RECO......ENDED PIPE, PROVIDE STEEL SHIELD
AROUND ATTACH"'ENT

TRAPEZE PIPE HANGER
ATs

CONCRETE INSERT, TYPICAL
UNISTRUT NO....·26 WITH NO"
...·2712 SWIVEL t«JT. GRINNELL
FIG.2B2 OR EOUAL. CSEE NOTES

v.· THICK PLATE WALL
tLANGE. SA"'E MATERIAL
AS SLEEVE (TYPICAL)

METHOD -A­
NTS

ENGINE SILENCER ASSEMBLY
NTS

2' LAYER OF INSULATION
SUITABLE FOR 1000-':
2' LAVER OF INSULATION
SUITABLE FOR 1800·F

ALlNINU'" LAGGING,
SECURE WITH ALU...INUU
OR STAIt«..ESS STEEL
BANDS

STAINLESS STEEL
SILENCER, SEE SPECS

~P-I1o.o.oJ1e-'I

INSUlATED PIPE

STAINLESS STEEL
PIPE FRO'" ENGINE,
Eg~A~7t:INGS FOR INLET

LINKED EYE ROD

ADJUSTABLE. CLEVIS FOR
STEEL PIPE. GRINt£LL FIG
260, ELCEN FIG.12, OR
EQUAL ADJUSTABLE CLEVIS
FOR CAST IRON PIPE,
GRINNELL FIG 590,
ELCEN FIG 12 C, OR EOUAL

FOR HANGER RODS %. DIAWETER
AND LARGER. AND ...IN 8- THICK CONCRETE

VERTICAL PIPE SUPPORT SLEEVE
NTS

•

PIPE HANGER RODS' SUPPORT SPACING

..AX SUPPORT SPACING
PIPE DrA ROO DIA (FEET)

CINCHES) CINCHES)
STEEL PIPE CAST IRON

PIPE
1 & SMALLER 3/B 6 5
1 1/4 TO 2 3/8 9 5

2 112 TO 3 1/2 112 12 5
-i TO 5 5/8 14 5
6.8 3/4 16 5
10,12 7/8 18
1~ 16 I 20

~

1. GALVANIZE ALL PARTS AFTER FABRICATION

2. WHERE PRE-CAST ROOF EXISTS. THE PRE-CAST "'At«JFACTURER.
SHALL SUB...IT SHOP DRAWINGS FOR RECO......ENDED ATTACHt.ENT

PIPE HANGER
NTS

FOR INSUlATED PIPES,
EXTEND INSULATION
THROUGH SLEEVE

UNIVERSAL CONCRETE
INSERT GRINNELL FIG 282,
ELCEN FIG 65, OR EOUAL
SEE NOTE 2
LOCK ~UT AND WASHER
LINKED EVE ROD
ADJUSTABLE STEEL RING
HANGER, GRINNELL FIG 269,
ELCEN FIG 13, OR EOUAL. WHEN
USED WITH PVC OR FIBERGLASS
PIPE, PROVIDE STEEL SHIELD
AROUND PIPE AT HANGER
WITH LOOSE FIT, COPPER TUBES
TO HAVE 2· OF RUBBER FABRIC

FOR HANGER RODS ¥4-.
DtAMETER AND S"'AttER

STEEL PIPE SLEEVE. V.­
THICK ...INI...U.... GALVANIZE
AFTER FABRICATION

ttQE!
10 : PIPE 00 + I· ...IN (UNINSULATED PIPES)

ID : INSIJ..ATION OD + ,- ..IN (INSULATED PIPES)
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_OF_202-8<00719

fUP STATIOtt DETAIL MO. PCI

SECTION A-A
.« < >"

IISIII 'LR ,f'05 ARtZ~='A~TtoN PREl.IMINARY

~-gc=:t=::JJO:::j~:~'05!1-_~R~OAD~W~A~Y!:...!D~B8!I~O~N!...!8B~R~V~I~CB8!!..~ S~~G~~V

NOT FOR
CONSTRUCT 10M
OR RECORDING

DIG ItO. P-c.lS

DETAil PCI
StUT , OF 2

9lJa( HOT
OIPPfED
cxw. TAR
arruWINOUS •
COIlTlNGS

-flUIIP

1 ., 15 7/tf 1 3/11' NOI£ NONE 5 1/4 LBS. 14 GAG£
NO. It. B. C D BRACES WEIQiT tAATERlAL

~ ALL STEEl. PER
WAO. SPEC. no.'

t-"",,:~:-----;~14::--:-:1/~tr:-f-:-:21~3/:7.tf':-t~1 ~1/.~~~-r-~8....;'~/t'=:-+-_~=::-;;~~~";';;"~~_-f....:[)Et;:.:.:;.:AJ:::.L...:.1-4_t:.:2:..::3~/~4 .=l.SS::=.;..'_~_.1~2:...,;CW;::.=.:E'=--li ~

'--4--t-~o~5 .....~~":-~~.-r-_25~3d~1/_4_· -+--~_:'"':-~~~+-";'~_~~~;":':--J-_';;:";'~~~~_~~_-4-"";~;'=';';';:;';t."';~-4~'V;,...;.:.1~...;.4...::=::.;..: _~--.;.;:~;..~.;;.;::,;E::"'---I~ 1
~

w
u
~
lLJ
CJ)

0::
L&J

~

2. MECHANiCAL COUPUNOS FOR SERVICE
EXTENSIONS WILL BE ALLOWED ON
1 PER INSTALLATION BASiS WITH ,
APPROVAL FROU UTILITY CONSTR.jl;l.-

1

,. City of Weaa dot'S not allow f1Dr~-t.ypI cOftn~oRl
on thl CI~ Ifde of ~. meter.

2. .tQ topped ~upftnQt will be ollo"ed.

;So Woter me"'" box and lId:
~~v~1~eatii/.;.c:t~ndm~rm~:r:nd ltd may be

t.\anufoc:lunld !i l~t~~~IJc':.~i,\,g,~~~n
Atnotek-Plymouth Super Fltll'cn~

::A.~~"S'~~lr ~~~r3r;~.~~oeiIWd.~~rr~:d~~~
O.toil .,.-4;... Z

•. Se. "'-29 fot' , 1/2· ond 2- water rMt.,.. 0

~. eranchCl before the mmf are not allowed; i.e. only ~
one meter per ..rvic. top. :j

8. ~pV~:Ig~~" ':n:t~~J~e:.. m~,:,u: ~~t~ ~~o::-t ~
~h~~~~O a~tn:rr:r~~~~O!Pl~a'(.2;n&cua1~~~'" ~.id, befo,", changing to ott.« meterial.

~ BEFORE SERVIC!S
ARE INSTALLED THE ORIVfWAY
LOCATIONS SHOULD B£ V!R1P'IEtl
/lJiD THE SERVICE 'CONSTRUCTED
TO MISS THEM. CoppER SERVICE

LINE AS SHOWN
IN "'ATERI~L.S LIST

NOTES
I.DCmHE!R TO $ET "8LUf TOPS"FOR ALL WATER

=l~ ~~Xig.,TgFM~i: ::;~Ecr;.~cglO\~Y. '
INSTALL TOP of SDlVIGE CURB STOP 10"BELOW

"SLUf TOP: £Xet:PT FOR SPECIAL CONOITIONS
(IRAIO.,LARGE METEJU,ETC•••)p----r-------__

8RONZE 8fRVICE SADOLE AS
SHOWN IN NATfRllLS LIST OR
APPROVED SUBSTITUTIONS

Motorlob Ult
S'~I U.... Situ

3/4" 1· 1 \/2" ~.

~~;-lt. ~:~1~~=~;&;879 Jones "-979 Jonn J-979

"'ullierH-1 ",gl./doutlI.l1ro~
(I.P. 11wadt) (I,P. T1'lrllG.dt)

CorporoUon Stop
Ford r-1100 ror4 F'-',00 F'ord FB-UOO Ford f'B-1100
Jonos J-340) Jonea ,J-3403

=.r"H~~t1>2J
Jones 01-'8305

U\lln" K-'5028 Mueller H-15028 YuIll.... K-'5023

Curt» Slop wll.h Fon! KV4J-33ZW Ford KV43-4+4W ,orcS fV43-66SW FoRI FV4J-777W
L.odtlng wngl Jon.. J-4201 JoneI J-4201 . onu J-'i15W Jon.. J-UJ7SW

Mu.ll.r H-1.2S8 Uual"r H-'4258 Mueller H-'42n Wuollor H-I4277

Semca un. COj)S)et' Cop~r CoppertA Copper 7£
(T)'iM K-Sott) (T)'PI K-Soft) (Type K-Hatd) (T)'PiI l<-Hard)

~~~:~P '~c:e.:r:.~=~d a~n .':~ :O~r:' 1:- ;n~~l~~'
SClrvi~ av~le. 1110/1 be a/I-brot. and hove 1.P. tlnad•• ~~or ,holl
:b~a/~O~ o/tomat. ~.mce IQddle for A'Vlow end appnwol prior

~,lJ1 ,oina. atlall be a1;.,er eoldtred ~r A.S.T..... B 32. The IiMr COIltant of
the solder .holl not be leN thon 14.:sx.

I
J I

!

iI
!



TRENCH DETAIL ·s'TRENCH DETAIL "A'

LEGEND

NOTES
,.000.-c"","·-"'rJII~a:llGI.

=tV~~..Jw.~FIIlIC
"'~IIll'lD.~'Dt'"_
.IIDlUIIIIDYDYDIIffCIIMIIMlmM'D
... M:ln:' flllI-4'.

.. """" .... _MlSIlDiINnlUlll.
1'Itr:~3HlU.1ISDU....,1IIO/VIlIL'l'O
IIIlI:lIOUA&N. ....... IWIlIDJlIIfX:fOl"lIIIK
~rJII'K_19'(.

"cmrl.u-.GtIllOllSUCCCMlllCllla-.L ...... _IISDU __ ... 1IItt

~WflI:NDKWlI'QI_IM ..

J. ~IIlloIOCDA',",_orrOfl

_0l&"";~.1ID.Cf"""'t11'C
K1LnuorAOCGllIlaDllS'Nl'wu.fWI
l\WlfJ01A~·Klll2JlAI...a:TUIWO
ofIl'lIMlIlI"Cll'frJll'lOAOIlSMI"Q:'II:Ij

::::C-~rJII'~~1U.
M'DLLMSIt\llHJlIIIlPIIl.nDlM
~rJIIMG'lPft'"'''~'llC
TIlf'orlllEl;otolIl9'(.

"m~J\NlS~..:tltWl"iO

"'~.n:RWOG'l"-..u.mIl"
oIOftI1IDCM."~lMIUloIWS'tllll7l'l4

=~~~~
on...'UQ,'l\C~1IW.LNIMlJl.1tS'WLWO __ .tU.~_~1'\.InII

NO'II'IIIIOI1NllIlMClIll!lPCllU\IGlo\II~

L~~~.tU.IilCl7UTOf1GCl
ClIWltwrotTl(OlO~NI'lH"l,At1ClI.CCM'U:nll.

T.,. ......orn·OI'~~.-1MD
I(I'ImtCNf'IlIr.~_~CTlGII~
narro.cJICMlll:..-..oQll~

Larr_tI'Cll"I''l1lDCIIDraL'IOICIlICI• .,IGf.
~"""MClPlOtOl'HmlLMlI'llmCIt
lllW. ...·oa .... l.K1SlClllOllttIlgl1Jl.P'IVOI'IZl
1ISIIW1ll»f1S~1lW.·1:.

... 'OU ...... MI'JllIlITIIIDIIMlUM'M''' ....
c::oGIOI*"tIOD0lIIl1l4l.VCI"!Kl"P(,tWOI
lIMG"OM:ll~.$tNL.-K"""CQO'tll
OlIQ"~W""",ASflWllIII'

CAl .-oa""" ~1lIIIIt,....-.s
~ ~l"lIII ,__ U*Ol.

I'

! ,

&AU IS"

TOP Of WATER WEnll8KAl.\. BEA WllIolllol OF 1'" IlUOW
UNOIR8ICllClfe.tlllT~COYS'l.

~ItW.LMOT"INSTAU.EDHDRM!WIIoV1ORIHA

LOCA1tQH~lI\t'OI\WAJKt11WtCE-

ALLIoIETEJisswu.-PU~F'ROUTHEaTY OF lESA.

'm'E'Ie' QOllf'!A(ue Wo4Ul

CONCMTI. w..\m\ IIEm IIOX WlT11 CASTl~ 0C'IS'l flO
INN STO. OETM. UO OR $TUt.1.O PER 0ltTAl\. 11041.'.

11rrOltr~ llIPtRV~Vf.t\ClOOl«)1TPE).CRY llICIEOF
IC!.ITSERVal LINE. ~cn-... .....t.;)
nrt'ORZ'GJ.T1V~YI.CUS'tClERSlOE OF 9fJMC1­
Ft,NtGtO.

o
o

CD
o
o

DETAIL PCI
Sl€ET 2 OF 2

•
_OF_202"8(001)8

PWP STATIOtt DETAh. NO. PCI

IISDI fl.1I "/~ ARtZ~~I~TIOII PREL IIUNARY

t;-.C=:t:=.uo~=~:~~~ti---!R~O~A~DW!!A!Y..JD~B8~IO~N~8B!R~V~I~CB8!!..~ STAGE IV
Ioli M,. .......

NOT FOR
CONSTRUCT 'ON
OR RECORD INI;

DIG NO. P<"4

-pullp

••
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6· STEEL POST
SCHEDULE 80
• 61 OCt FILL
WITH CONCRETE
AND PAINT
SAFETV YELLOW

Yt· ROUNDED
CbNCRETE CAP

~iN~L~r~~~~'PE
~==R1 RUSBER SLEEVE

>1;:=;±i:=-L t BOL TS

SE!;TION A-A ~f~

BOLLARD DETAIL 3
NTS P-CJ

NEOPRENE •
RUSBER

~~~~~~~~8~~"'ETER

8" ALU... INUt.f
r!l • PIPE
3 Yc 2"n (3 x 3 x X. (TYP)

~" DIA CA WITH
S" MIN E"'SED"'ENT

~

PIPE SUPPORT DETAIL 6
NTS

EDGE OF
ASPHALT"

·tl~8J~Mi:~~.
ANCHORS (...IN •
OF 6) LOCATE 9
• RAN>O'" ~
AROUN) PIPE
CLASS "C"
CONCRETE L-

IS" DIA.I [1

12" x J2"
ALUUINUt.f
SLIDE GATE
(SG"2>

y... OIA U-BOlT
WITH SUPPORT
BRACKET cTYP)
SEE DETAIL 6
THIS DRAWING

8" ALUMINU...
PIPE "'OUNT

SEE DRAWING NO.
P"C.6 AN) P-C.1
FOR LOCATION

OVERFLOW
WEIR EL
1401.40

DISCHARCE
BOX

AD.AJST DISTANCE TO "'ATCH
GRATING OPENING AT GRADE-.

A

TOP OF GRATING
EL 1412.00

12" x 12"
AlUUINJU
SLIDE GATE

SLIDE GATE DETAIL{;.k)
NTS ...

P-C.6

EL 14101.16

CONCRETE
STRUCTURAL
WALL

OVERFLOW
WEIR EL
1407.40

ANCHOR BOl TS
SPACING AND SIZE
PER MAt«JFACTURER.
EPOXY SET IN
EXISTING CONCRETE,
CAST IN NEW CONCRETE

SLUICE GATE DETAIL 2
NTS p·C.2

STEW GUIDE
SPACING PER
UANUFACTURER

30'
SLU ICE
GATE

FRAUE

BLOCK OUT FILL •
WITH ASPHALT

FLOOR SLAB

CONCRETE
FILL

\:CUSTOt.tER
SIDE

i PIPE

6. -I hiiirCOPE AliGLEII rTO CLEAR
PIPE ASLREOUIRED

C;;:;;SIil-· Co BOLTS WALL MOUNTING

i BRACKET PER
~ ~ MANUFACT~ER
-t-

It 3 X3 x 1/4
CTVP)

SECTION A-A

P"C.7NTS

RECIRCULATION PIPE
SUPPORT DETAIL

~
...IN OR TO
~TER VAUlT

REDUCED PRESSURE
PRINCIPLE BACKFLOW DEVICE I
NTS P.C.I

I

: ]Jl
~

~
.. ' OIA CA WITH

5" MIN EUBEOUENT
~

FINISHED

~~~~.1. ..
CITY SERVICE LINE
SEE DRAWING P-Cl

GENERAL NOTES,

I. ASSEMBI.Y SHALL BE APPROVED BY USC FOUNOATION FOR CROSS CO~ECTION AND HVDRAULIC RESEARCH

2. CONTACT CITY OF CHANDLER PUBLIC WORKS DEPART...ENT FOR A LIST OF APPROVED BACKFLOW
PREVENTION ASSE...Bt IES

3. FOUR (4) TEST COCKS TO BE INSTALLED PER USC

4. COPPER FITTINGS SHALL BE CONNECTED WITH LEAD-FREE SOLDER JOINTS

5. FINISHED GRADE BELOW BACKFLOW PREVENTER SHALL BE 95" CO"-PACTION

6. ASSE..-BLY ...AY BE PAINTED TO BLEND WITH LANDSCAPE SURFACE TREAT"'ENT OR ON-SITE STRUCTURES

7. I~~ot~~i"'~II~triE ~~\O sBU~FSf~lE:IfE:llr irCM~i~RY OR BE ENCLOSED WITHIN A WALL TYPE STRUCTURE"

8. ANV SCREENING/ENCLOSURE UUST PROVIDE A t.tlNt.tu'" IS- ACCESS OPENING (UNSECURED GATES ARE ACCEPTABLE)
AND SIDE WALLS OR SHRUB8ERY "'UST BE A ..-,N...UW OF 2"- FROU THE OUTSIDE FACE OF ANV PORTION OF THE
BACKFLOW PREVENTION OEVICE

9. ASSE...BLY UAY BE PROTECTED BY GUARD POSTS (MODIFY P-1359. HYDRANT GUARDS. PHOENIX SUPPLE...ENT TO ...AG)

CATE SCHEDULE

HEAD
GATe: NO. LOCATION SERVICE TYPE SIZE OPERATION RE..-ARKS

SEATING UNSEATING

SG-I OISCHARGE BOX RECIRCULATION SLUICE GATE 6'-6- N/A 30' MANUAL FLUSH BOTTO'"

SG-2 DISCHARGE BOX DRAIN SLIDE GATE 7'-6- "·3" 12" MANUAL UPWARD OPENING

VACTOR TRUCK PIPE ~
WALL MOUNTING pETAIL~
NTS p-C.6

P·C.7

-pu.p
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•

EL 1595.00

-5 • 12' O.C. CTYP) ~L
AROUND PERIMETER !..

10'

TRACS ItO. H 5'112 OIC 202-B(001)9

~"!!!=::t=~':LR~~·/205U-ARt~ZC*A~IC1tIIIDI.~IV~AR~TIiL~'E;rsT'f11'~;i0l~DM5OI~t~At~lC*--f SPTR"AE",LGU~I'NIIA~RY- oU) 4/05 ROADWAY DUION 8BRVICBS
tmIDI ./05 S
• =t..::r.....- III PLM'DISCHARGEI "OT FOR

5t1ri1yCln&bltJ:- ... ENGINE DRIVE SECTION CONSTRuCT 10"
~r--~l:or=o---"'---...;;..;.;;;;.;..;;;"..;;..,;,;;.;;.;;;...;:;;.;;;:;.;;...;...;.;;;.,.;;----f OR RECORD INC

2021. RED MTN FlY. POIER ROAD • IJlIVERSITY DRIVE DIG NO" P.e.t,

.. .
• . v. ,,".".. . . .. ,

ENGltE SUPPORT SKID BASE. SIZE TO BE
DETERMINED BY ENGltE MAMJFACTURER

RAISED CONCRETE PAD. SiZE AND HEIGHT TO BE
DETERMINED BY ENOltE MANUFACTURER

VIBRATION ISOLATORS CTYP) MINIMUM 6 TO BE
PROVIDED EACH ENGINE. ACTUAL NUMBER
TO BE DETERMINED BY ENGlt£ MANUFACTURER

•

PUMP ~SCHAROE/ENG'NE DRIVE SECTION
SCALE, .. ' I: .'·0'

tmIJ
REIWORCING NOT SH01N IN
FLOOR SLAB FOR CLARITY

PROVIDE INSULTAnON
AND ALUUINUY JACKET
PER SPECIFICATION

30' MIX FLOW
PUMP COLUMN

c. '
6· KNIFE GATE VALVE

30· WALL SLEEVE

RIGHT ANGLE DRIVE.
PROVIDE WITH SUPPORT BASE

COUPLING ACCESS HANDHOLE
WITH WIRE MESH SAFTY GUARD ......

30· STEEL DISCHARGE.
CONFORM TO DUCTILE
IRON OUTSIDE DIAMETER

•

.. • v, • .,', ': ;', •• b.

r.. " v, ' .. ", , ... . ... . .... ..
6- STAINLESS STEEL 180·--H--~----r
BEND. ROTATE FOR BEST
ALIGNMENT

6' COMBINATION AIR AND
VACUUM RELEASE VALVE



• • •
1610

1590

1580

1600

1570

I
2+00

STA 2+28
PUt.P STATION BUILDING

I
1+00

i
_1.&.1.,.=+
O·
c~... ­VtN

)(

2::1 0:
1.&.1a:-C ....

..... - Z

.... 0: ~~ .....
f~

....
1610 loD !~ ~lS i...

~ffi Ie ........,.:
Li~ .co

CD ot;j iD 00!!! ~i1600 !!!
-c:l -c 01..... ....
VtN VtN

P
1590

.,.-TEL4- G

1580 IE 1585.16

~
~!! i

~ ~~flY ~

=~ .CD • ~
ClD~ _..... i

~ a~1570 ~N N~ N 1.&.1 - 1.&.1_ N-

-c)C
j~....

I "'.
0+00

2- SERVICE • WATER LINE PROFILE

-p&.-p



6- 415- BEND STA 0+42
IE 1585.91 ,- go- BEND

IE 1588.11

Ol
o

PRIVATE FIRE MAIN DOUBLE
BACKFLOW PREVENTER ASSEMBLY
SEE DETAil DRAWING P-C.19

STA 0+54

STA 0+00
24- WATERl'NE
24- TAPPING SLEEVE

I ,- go-BEND
I
I

l-tiR·
I
1
I
I
I
I
I
I
I
I
I
I
I
1

STA 0+02.15
S- GATE VALVE WITH\ 1"VAlYE BOX AND COVER

~I
J!!IS1D€tAU

I
-;.'''. IE I58T.16

\

\\ srI. 0+35
6- 45- BEND

1 IE 1588.11

-FR1IlETER WALL

I

STA 0+99

6- go- BEtIJ

6- -go- BEtI)

STA 1+39

STA 0+47
6- go- BEND
IE 1590.00

+-oo

o
+­oo

STA 0+29

tf Aat9f1EQUCER
~

TA 0+32.5

~

J>
Z
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~
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lit
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•
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II~
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;t~

-aCl'c:-e
i:~

-ON
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~(.tI
-IA,
ON
%

m
c:
r=a
Z
c;J

~ 6- 90- BEND
I
I

I
I

I
I
I
I
I
I
I
I
1,
I
I
I
I
~ STA 2+63

6- 90· BEND
STA 2+27
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SCREENING METHOD
I. SCRffN WAl15. nANT MAffRJAl.
ee~ING ANOIC)f(. 5UILDING ORl~NTATION

SHALL 51: 5ueMrneo TO DfVflOPMem
SfRVICt5 rOR Rl:V1lW AND ArfROVAl
PRIOR TO START or CONSTRUCTION.
2. MfTttOO or SCRCfNING tJ5fD MAY
R:fOORf fOC'S TO 8f UMOTelY toc::AT.
eo. roc lOCATtON AND Mfmoo or
INSTAllATION Stw.L De INCl.IJOfD ON
SCRefNlNG PlAN SU5MlnfO TO DEV·
f:lOPMeNT 5fRV1efS fOR ReView AND
M"f'RDVN..

MONCUr",c SUWORT
DIMfNSlON5

~l).J--

X~, ..
x-PiPe size + 2- MIN. ,­

"2~2" rtATf SllfL
CORROSION rROU:GTtD

'0 U5T OF MATERIALS
i. Nf"fUJVfO DOUelf cHte" VAlvt

eACt'tLOW rR.fVfNTlOO A55fM6lY.
2. O.~•• Y. GATf VAJ.Vf!3.
3. lIRe oePARTMfNT SlAMt5e

CONNeCTION. (roc,
-4. \lfRTIGAL SWING CHfCJI(. VAlve.
5. flANGeD TU.
G. THIW5T61OC" INST.-JJ.ED PfR

N.r.r.A.IZ.... MIN. U;-.
7. 3/-4- 2JNC COATtD THUAOeD ROO.

60UfO TO flANGE5'. WIN 5tDf5
1Yf1al tQUAl TtN5ION MINIMUM
rOUR was. fVfHt.Y SPACeD.

e. rtANGW /DArTfR. (WIifN RfOUIRfD).

9. Plrf 5fOOL (flANGED D.I.P.)

to. ~ fU. (fLANGeD 0.'.".)
PIPe SUrroRT eRACf5t1m ". AOJUSTA6lf rart surPOKf.
ee LOCATeD OM CUSTOMER rfRMANfNTlY A1T"-CHfD TO
51Df ~O ru8tDOfO IN eA5e. ,- MAX. HflGt1T.

LCtM__eN_T_5_U_PPORT__~l)_-_--If2. TeST.eoc",. C4 Rl:QUIRtD). WIlli
6~5 rWG5 USfNG ONlY TertON
TN't..

13. CQN51RlJellON JOINT UY TO ee
~ 314-lC 2 1/2',

14: " RflNFORClHG STell. oerOAA4fo
. 6AR. 4' ArMT. EVfNLY SfACfD.

eU5TOMfR
SlOe (5't5Tl....)

5fRVfCf
UHf

NOTES: .....S_ID~E~~'!'"'"
I, DQUete O1eCf\ VIi.VC A55CMmY 5HN.L al: lA. U~TW OR. rM N'f'1JJVt.D rQlt f'1a: rwteCTlON~ AHD 5tW.L

8e N!J APrROVtO OY u.~.c. rOUNOAT~ r()liP, Ct:055·COtU«:CllON CONTIU)l ND~ucRt5fMQI, THl~

~e~YI~ TO el: lJ5CO rOR rOlluTIOH HAlAAD5 ONlY~ rtR~OMMeNOW IN TI1t ~A,.M J~ MANUAl..

2. AU I'1P1NG. V"l.Vf5. f'lmNG5 AND N"1"U"rtHANCI:5 OOWN~'~AA40' 't1~ SfRVlCe Lrt.t! 5tDC O~•• Y. VJJ.VC

5tW.l ee N"PRL::J\Ir:D r~ rlU PR.OTecTIOH U51: AND IH~T-"UlD n" N.r.I',A. '2<4.
J. at ~NGlC Ripe-it ~'l'!»TeMS THt 0.5.+Y. v~ve ~~e~Y 5tw1. at~ N!J A ItJMR CGWTRDL VAJ..vt

""'N 2' tcne-R5 IN A COlOR CONT~TING WITH T~ tw:I\GROUftJ. ON tNLTl1'\! fU5CR5~Tn.oAOOITQ.IAl

"I.V.~ MAY ~ ~auIUD '0 Ell: IN5J.....U:D 105 fU5eR CONTROl V"l~5.
4, TI1r: CNTlRl AS5CMel.Y 5I1ALL ~e ,."re-RVISlD rtRH.f.I'.A. IIJ.

~. roc'~ 5eRVlONG stHGIl oon..OUfG5 5t1AU Be ~GI4r:D 'M'H mMISC~5ON THe Q1tCl'. VAJ..vt. Of nte roc. roc"
,"AllOr: RlD IN COlOfC WlTN 2 INCnes I"IGM \'.ffiTC llTT~ ftH:) tlJMeeR5.

6. FDC'S SHALl. BE LOCATED 50 THAT Tt£Y ARE IITHIN 1!S0 FEET OF A FIRE HYDRAifT.
T. A REGISTERED 5TAUCTlJUl. ENGINEER SlW.L SUI. Tt£ D£SICH OF TteJST BLOClS, 5lWPORTS AN) TIE ROD ASSEWl.lE5.

DOUBLE CHECK VALVE
BACKFLOW PREVENTION ASSEMBLY

(PRIVATE FIRE SERVICE MAIN)

-,.,. 202-B(007)B __ OF_
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... tJ '-/M ARtl~=,1,==:TK»I PR[I.I.,lNARY

f...!!!C=jj.~I~==~4/~OSlj_--!R~O~A~D~"~A!.Y~D~BS~IG~N!...!8~BR~V~t~CIl8~_1STAGE IV..ama 41 "% RrA.-
• :::~.......... SPOOl HILL FLOODIAY HOT FOR

..StIIMIj~,..CclrsMants..............~:-P..I!!-~...---.A---'-PR-I*=-I-PAL--SP-'-L_L_.-AY--_t ~Ote:~~~~:~~
DIG NO. ,.1.1

590 D

......./"
~

1580
\')

,/

1570

•
• we

Nolet To/til CuI =10461 cr
To/til F1/1 :: 9414 cr
1IfJI • 105J cr

SECTION

•

". Old• - - -_ ----- _ :-_ F1iiiitJiij ·- ..-~ii----- -woo.· _.-. -_ - .. - -----
_~_~,~_ : r

!xsf Gr~~..:J-.... --...... : i -!ii.-"'7--:::~_:;;;~"?'7

P1Y¥XJ6ed GrfJuntJ

~
........... _. _.... _.. __ER:tlrlt4_ ••• •• _. ~~~_

Nlwa.. i
1550 +--------------f-------------+-------------I-1560

0+00 1+00 2+00 3+00

0)

1580

1570

159
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AlXJT STD RCBC
REINFORCING

Construction SpeclfiCeStlon .. 202 WA 02'
ArlzoneS DQPeSr-tment of Tr"eSnsporteStion SteSndeSrd SpeclflceSttons for
ROeSd and Brldoe ConstructIon. editIon of 2000 eSnd SpecleSl Provisions.

Desl(ln Sj)eclflCeStrons ..
AASHTO SteSndeSr"d SpeclflceStlons for" HIOhweSY Brldoes, 17th edItIon. 2002.

All concrete sheSII be cleSss illS· unless noted otherwIse.

Relnfor"clno steel sheSlI conform to ASTM SpeclflceStJon A615/A615M-96A
CAASHTO M3U. AU reJnfOr"ctno steel sheSJI be furnIshed eSs oreSde 60.

An bends eSnd hooks sheSU meet the requIrements of AASHTO eSrtlcle 8.23.
All bend dimensIons for relnforclnO steel shc!lll be out-to-out of beSrs.
All ph~cement dImensIons for relnfOr"clno steel shc!lll be to center of
beSrs unless noted otherwIse.

All relnforclno steel sheSll heSve 2 Jnches cleeSr cover unless noted otherwIse,

All mechc!lnrceSl splices shall conform to the requIrements for mecheSnlcc!l1
connectIons In sectIon 605"3.02 of the steSndeSrd speclflceStlons.

STRESSES.
Concr"ete flc = 3000 psI
GreSde 410 r"elnforclno steel fs I: 20.000 psI
Gr"eSde 60 r"elnforclno steel fs = 241.000 psi

CheSmfer eSlI exposed corners ¥4' unless noted otherwise.

DimensIons sheSll not be sCeSJed from dreSwlnos.

GENERAL NOTES,

12',,08"1017'''8

SECT/OIl E9

" ~'(I& Blocks 4 C1IJte Blocks
(, who/e. 2 Pi1rtl~/J

Q
~ ?I

!! ~

[[l ....
I

~

-_..l/

j 4

17'-8 8'-/0 12'-0

f!J.AII.

50'-6

Top of on: W411 EL =1582.00

-4
BIJ((1e BJoct

r.,.

ItC? "EL=I568.oo !!
-5 ~ ;\

(5 TtJI«1 10' 2'

12'-0
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I £ PrltdfJIl SplllwiIY
I 9 IMIL 1 202-SCOO7e I I I
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I 202 YA025 I

181.0
(Symttelr/~/J

i 10'

9'·0 g'-O.~
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10·a '0 --r-=r-I T i'- -6 (Top or W411J

I
50 I

~
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r..: V·SeI2
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::i ~
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I -52 BARS] AIt e 6'~
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~ ~ ~SI BARS.
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~ 1--8 .8e/~~ '\\ /: -r-
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~

1
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~
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~f--~
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• SECTION 8-8 SECTION C-CJ
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1=1,'·"1 ...,..a. I-:'I~~I as ...., I
I 9 IMILl 202,,8(00711 f I I I

I 202 WA 023 I
~

3
PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV

1000 899957.0 771913.~ 1587.0 UM3 899667.0 771887.7 1575.0 1086 899434.0 771982.0 1577.0 1129 899220.7 772083.3 1570.0

1001 899889.6 711978.8 1575.0 10-44 899690.3 771858.2 1570.0 1087 899402.8 171919.6 1571.5 1130 899217.7 772070.9 1573.0
Ii

1088 899407.7 771952.7 1575.0 1131 899215.2 772049.8 1574.0J 1002 89991~.5 771951.1 1587.0 1CM5 899684•• 771819.7 1570.0
1003 899880.5 771961.2 1575..0 1046 899628.6 171806.4 1570.0 1089 899334.1 771889.3 1510.0 1132 899186.9 772043.3 1570.0

1004 8998419.7 1719416.9 1568.0 10417 899627.9 771793.2 1570.0 1090 899323.6 771851.9 1515.0 1133 899192.0 772006.8 157~.0

1005 899885.1 771911.4 1568.0 10418 899623.0 771759.5 1575.0 1091 899443.1 772128.8 1575.0 1134 899198.9 771980.2 1570.0
1006 899839.6 771884.3 1572.0 ICM9 899729.9 172061.6 1589.0 1092 899424.0 772088.6 1515.5 1135 899175.0 771968.6 1510.0
S007 899849.6 771875.9 1568.0 1050 899707.9 772022.4 1577.0 1093 899360.3 712CM4.6 157~.3 1136 899175.8 771960.9 1573.0
1008 899816.6 771886.1 1572.0 1051 899702.9 771987.7 1575.0 1094 899360.6 771998.7 1515.0 1137 899176.0 771939.6 15741.0
1009 899796.0 771855.0 1572.0 1052 899669.2 771961.7 1574.0 1095 899378.7 771980.2 1577.0 1138 899078.1 771835.4 1593.0
1010 899805.41 7T1847.0 1568.0 lOS3 89966".9 TT1919.6 IS7~.0 1~ 899356.0 771970.9 1515.0 1139 899243.6 172196.1 1575.0
1011 899811.8 711840.4 1568.0 lQS.i 899613.0 771922.0 1571.5 1097 899344.0 711966.6 1574.0 11"0 899231.9 112159.3 1575.0
1012 899816.5 771835.7 1510.0 1055 8996"0.3 711903.0 1577.0 1098 899267.2 771815.9 1581.0 11<111 899167.7 772054.0 1570.0
1013 899769.9 7718~.3 1572.0 1056 899633.9 771877.8 1575.0 1099 899247.3 771813.5 1583.0 11"2 899163.2 712056.3 1571.0
101" 899775.0 771829.0 1569.0 1057 899529.1 771771.0 1575.0 noo 899404.0 172213.1 1589.0 1J43 899142.6 772009.8 1570.0

! 1015 899781.0 771820.6 1569.0 1058 899526.9 771126.2 1578.0 nOI 899388.4 172169.9 1517.0 11.... 899068.1 111925.9 1574.0

" 1016 89918".8 771813.0 1570.0 1059 899622.1 77195".3 1575.0 n02 899382.1 7121"0.0 15'15.0 1145 899068.5 771913.3 1575.0
6 1017 899753.3 771800.7 1570.0 1060 899580.6 771945.0 1577.0 1103 899328.1 772086." 151".0 11"6 899071.6 771895.2 1581.0

I 1018 899759.5 771769.9 1581.0 1061 89959".4 771896.4 1575.0 1104 899317.5 712012.5 157".0 1147 899013.0 771878.0 1582.0

! 1019 899815.2 7120412.7 1589.0 1062 899500.9 7TI8"3.6 1570.0 1105 899292.8 771999.2 1570.0 11..8 899256.7 172296.2 1590.0
1020 899878.1 771999.5 1575.0 1063 899528.3 771808.6 1510.0 1106 899293.3 1719"2.9 1570.0 11..9 899238.8 772259.2 1577.0
102. 899820.9 772002.7 1577.0 1064 899643.1 712113.5 1589.0 1107 89921".2 771806.8 1593.0 1150 899187.6 772236.6 1575.0

§ 1022 899820.9 771988.6 1575.0 1065 899627.6 772012.5 1577.0 1108 899331.6 772125.8 1574.0 1JSl 899191.1 772169.9 1515.0
1023 899850.5 771958•• 1572.0 1066 899616.5 1120.....6 1575.0 nog 89930".0 172139.2 1571.0 1152 899175.7 1721"7.5 1574.0
102.. 899822.9 7719~4.0 1572.0 1067 899565.1 772020.9 157".5 1110 899302.1 772140.1 1510.0 1153 899161.0 112138.& 1572.0

a 1025 899192.7 1719~6.5 1512.0 1068 899529.5 771912.4 1576.0 1111 899302.5 712109.7 1511.0 115<11 899155.1 772130.2 1570.0

I 1026 899807.0 111932.5 1510.0 1069 899493.6 171915.8 157".0 1112 899296." 172052.3 1514.0 1155 899138.8 712076.8 1573.0
1027 899814.1 771911.5 1568.0 1070 899441.4 771843.0 1575.0 1113 899259.5 772059.7 1570.0 1156 899096.0 772049.3 1570.0
1028 899768.6 771888.1 1574.0 1071 899400.7 171127.1 1574.0 1114 899243.7 772034.1 1570.0 1157 899060.8 772012.9 1572.0
1029 899751.7 711891.3 157".0 1072 899565.7 772154.0 1583.0 1115 899245.4 771994.6 1573.0 1158 899066.2 772006.5 1571.0
1030 899750.4 771887.3 1570.0 1073 899~7.3 772122.4 1577,0 1116 899230.6 772000.9 1574.0 1159 899067.3 7720G4.0 1570.0
1031 899758.1 771846.0 1574.0 1074 899532.7 772063.4 1575.0 1117 899252.8 771968.4 1510.0 1160 899060.5 771972.5 1570.0
1032 899747.2 771825.3 1570.0 1075 899489.0 771994.3 1575.0 1118 899174.7 771918.3 1575.0 1161 89916".4 172239.5 1574.0
1033 899710.6 771809.6 1569.5 1076 899487.2 771964.7 1575.0 1119 899173.4 771900.2 1581.0 1162 89915".7 772240.0 1572.0
103" 899683.2 111793.5 1570.0 1077 899460.1 771978.6 1576.0 1120 899111.9 771882.9 1583.0 1163 89914".6 1722"2.1 1571.0
1035 999688.0 771763.0 1580.0 1078 899406.5 771915.3 1574.0 1121 8993"1.6 172243.2 1589.0 1164 8991"&.0 172200.5 157".0
1036 899625.7 771727.1 1580.0 1079 899408.5 771879.0 1570.0 1122 899322.8 112200.5 1577.0 1165 899131.4 172201.5 1512.0
1037 999760.9 771995.8 1575.0 1080 899406.0 111858.0 1570.0 1123 899287.' 772171.7 1511.0 1166 89912".4 772200.5 1571.0
1038 899759.6 771983.1 1573.0 lOll 899400.3 111837.7 1573.0 1124 899215.3 17217".8 1572.0 1167 899063.1 712095.3 1514.0

! 1039 899771.0 771971.3 1574.0 1082 899392.8 171785.1 1575.0 1125 899264.0 772178.1 1574.0 1168 899075.4 772078.5 1573.0
a 1040 899740.7 771950.0 1572.0 1083 899365.8 771738.7 1579.0 1126 899244.5 772123.5 1574.0 1169 899019.0 772039.8 157'-.0

I 1041 899735.0 771920.0 1570.0 1084 899326.9 171753.5 1580.0 1121 8992"6.4 772113.4 1512.0 1170 899054.0 772018.5 1573.0
II 1042 899712.1 771885.7 1569.8 1085 899402.8 772008.8 1575.0 1128 8992"8.8 712096.6 1570.0 117t 899098.3 772215.8 1570.0
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1'=11""1 ...cT-. lS:ll~~t AS ....' I
I 9 1--1 202·8100111 I I I I

1202 Wi 023 I
i

PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTlNG ELEV PT. NO NORTHING EASTING ELEV
1112 899075." 172156.0 151~.0 1215 898738.1 172291.3 1512.0 1258 898297.5 112623.5 1576.0 1301 898010.3 712719.7 157".0

, 1113 89903~.1 772135.2 157~.8 1216 898113.5 172241.6 1573.0 1259 898290... 772591.6 1515.0 1302 897968.3 772668.0 1515.0

I 117~ 899035.2 77222".0 157~.O 1217 898693.6 772212." 1573.0 J260 898442.8 772538.8 1516.0 1303 8979~.7 772579.7 1573.0
1175 898960.7 772106.9 1574.5 1218 898661.8 772186.8 1570.0 J261 898276.2 7725"4.7 1575.0 1304 891923.4 712510.9 1570.0
1176 898934.7 1120~3.6 157".0 1219 898655.4 772140.9 1575.0 1262 89826~.2 772517.1 1517.0 1305 897916.5 772"94.8 1570.0
1177 898930.0 172024.2 1513.0 1220 898631.0 1721"1.5 1575.5 1263 898251.5 772500.6 1577.5 1306 897903.9 772"66.5 1573.0
1178 898927.0 772016.2 1510.0 1221 898653.1 772126.7 1575.0 126" 89815S.8 112330.9 I574t.O 1307 897140.8 772808.0 15711f.0
1179 898919.~ 171993.8 1570.0 1222 898652.5 772115.7 157".0 1265 898180." 772510.3 1577.0 1308 897956.0 112782.3 I5111f.0
1180 898887.2 711949.4 1575.0 1223 898699.6 772362.4 1572.0 1266 898159.6 772593.~ 1514.5 1309 .897971.7 772751.5 157".0
1181 898817.1 711934.0 1581.0 122" 898703... 172325.5 1571.0 1267 898108.5 772394.2 1570.0 1310 89789.tJ.9 772667.3 151".0
1182 898982.1 772262.4 1575.0 1225 8986"J.2 772288.3 1573.0 1268 898105.8 77231".1 1570.0 1311 897911.5 772616.0 1575.0
l1B3 899028.1 772398.1 1589.0 1226 898578.1 77215".1 1575.0 1269 89810".3 772353.3 1513.0 1312 897865.1 772611.5 1571.0
1184 899003.5 772357.5 1517.0 1227 898723.2 772556.5 1591.0 1270 898101.7 712332.9 1574.0 1313 897888.7 772559.3 1572.0
1185 898990.2 772319.9 1576.0 1228 89B691.3 7T2~8".7 1517.0 1271 898096.5 772313.3 1575.0 J314 897875.3 772581.1 1571.0
lI86 898925.1 772241.1 1574.0 1229 8986"9.4 772429.2 1573.0 1272 898268.5 772163.6 1590.0 1315 897858.9 772549.5 1570.0

! U87 898902.1 712184.0 157".0 1230 8986"0.2 772375.5 1571.0 1273 8982"2.1 772112.5 1517.0 1316 897814.6 772"25.2 157oi.0
!l UB8 898869.8 772129.7 1573.0 1231 898539.8 17216".0 157".0 127.. 898181.0 772699.6 1576.0 1317 897928.1 712899.3 1588.0

I lI89 898911.8 772332.0 1575.0 1232 898~.3 17236S.4 1575.0 1275 898165.5 772631.5 1515.0 1318 89792".9 772849.2 157'7.0
1190 8988BB.2 772273.2 1573.0 1233 898535.6 712323.0 1575.0 1276 898155.8 772548." 1515.0 1319 897900.8 772728.6 1575.0

~
1191 898834.7 112201.0 1513.0 123" 898535.2 172248.4 1570.0 1277 898154.7 772528.9 1516.0 1320 8978.....5 772610.9 1570.0
lI92 898823.3 772131.0 1570.0 1235 898528.9 772221.6 1570.0 1278 898120.5 772513.7 1517.0 1321 891828.3 772608.1 1570.0
n93 898806.9 772132.1 1510.0 1236 8985.tJ0.4 772"65.7 1575.0 1279 898115.8 712"81.3 1515.0 1322 897800.5 712545.0 1570.5

~ 1194 898789.0 772111.2 1510.0 1237 898536.8 112368.2 1577.0 1280 898111.0 772451.5 1514.0 1323 897851.4 77279S.8 1573.0
1195 898781.1 772099.8 1570.0 1238 898~8S.1 772"29.7 1575.0 1281 898109.4 172420." 1513.0 132.. 897844.3 772734.3 1571.0
1196 898178.1 172095.9 1572.0 1239 898~89.5 772311.1 1577.5 1282 898069.1 772686.5 1575.0 1325 897803.9 172720.3 1570.0

Ii 1191 898773.6 772092.4 1573.0 12..0 898365.6 772243.2 1573.0 1283 898051.0 772613." 1575.0 1326 897795.2 112639.8 1515.0

I 1198 898760.3 77207&.6 157~.0 1241 898374.0 712200.0 1575.0 12&1 898026.0 772585.4 1571.0 1327 89119-'1.5 772602.2 1570.0
1199 898836.4 172282.3 1570.0 1242 898"23.3 772"81.3 1575.0 1285 898058.1 772553.8 1577.5 1328 891138.5 772583.3 1570.0
1200 898815.7 772289.7 1570.0 12~3 898396.6 172428.3 1575.0 1286 897993.0 772506.5 1573.0 1329 897738.1 172550.9 1570.0
1201 8987B~.7 772236.4 1570.0 12"~ 898"03.0 772381.6 1577.0 1287 897984.5 772~59.8 1570.0 1330 897735.0 772505.1 1513.0
1202 898159.9 772200.1 1570.0 12..5 B9B387.6 772352.9 1575.0 1288 897980.3 772~32.8 1570.0 1331 897732.0 712~72.3 1574.0
1203 898750.7 77217".8 1572.3 1246 898379.3 772273.8 1570.0 1289 897976.2 772408.6 1573.0 1332 897731.2 772456.1 1575.0
1204 898783.3 712147.8 1572.3 12..1 898312.0 772257.2 1510.0 1290 897970.3 77237~.0 1514.0 1333 897162.6 712710.9 1570.0
1205 898721.2 772105.5 1575.0 1248 898501.4 772663.3 1591.0 1291 897970.3 772359.8 1575.0 133.tJ 897122.1 1726..~.7 1514.0
1206 8987..~.7 172092.~ t57~.0 12"9 898473." 772620.1 1577.0 1292 898122.4 77284~.0 1590.0 1335 897693.9 712529.0 1573.0
1207 898767.9 772284.5 1573.0 1250 898364.5 772405.9 1576.5 1293 898097.6 772802.6 1577.0 1336 891809.3 7729~3.0 1589.0
1208 898168.5 772242.5 1570.0 1251 898283.0 772279.1 1514.0 129" 89808.tJ.2 772743.9 1576.0 1331 897198.8 772902.3 1577.0
1209 89B131... 172236." 1571.0 1252 8983'4.6 712439.0 1577.0 1295 898006.9 772594.2 1576.0 1338 897191.3 712885.6 1576.0
1210 898722.6 172192.6 1570.0 1253 898217.0 772266.0 1575.0 1296 897979.3 772605.3 157~.5 1339 897771.1 172812.2 1573.0

I 1211 89B717.1 712171.9 1570.0 1254 898247.7 772457.1 1575.0 1297 897993.1 7725"5-.9 1575.0 1'410 89771S.2 772704.3 1574.0
l!l 1212 8986.tJ9.~ 772068." 1575.0 1255 898235.7 772386.2 1570.0 1298 897882.5 772404.3 157".0 13"1 897635.9 172"91.6 1574.0

I 1213 898853.2 172515.3 1590.0 1256 898232.9 772356.8 1570.0 1299 897879.6 772391.1 1575.0 13~2 897635.3 772"76.0 1515.0
121~ 898810.8 772"33.~ 1517.0 1257 898227.8 772321.8 15741.0 1300 897988.0 772138.5 1514.0 13"3 891721.1 7728..6.3 1510.0
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PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV

13~4 891690.1 772842.4 1570.0 1387 896935.1 772910.0 1571.0 1430 896685.4 773033.9 1570.0 1473 896498.4 773078.4 1514.0

13..5 897641.4 772761.2 1575.0 1388 896932.2 712903.9 1573.0 1431 896686.5 773158.9 1570.0 1474 896499.9 173063.0 1515.0
Ii

896929.6 712896.8 1574.0 1432 89665".9 773098.4 1511.0 1475 896540.7 173217.6 1574.0J 1346 89766&.1 772717.0 1574.5 1389
1347 897633.5 712686.8 1574.0 1390 896894.9 772900.9 1576.0 1433 896690.1 773066.9 1570.0 J476 896515.4 773218.3 1511.0

"... 897631.8 712669.6 1570.0 1391 896925.7 772887.9 1575.0 1434 896671.5 773069.7 1570.0 1477 896502.1 773218.8 1570.0
1349 897630.4 172663.5 1510.0 1392 896922.6 712870.0 1575.0 1435 8966532 773069.0 1571.0 1478 896471.6 773167.9 1569.5
1350 897628.4 772643.9 1573.0 1393 896929.9 713023.7 1574.5 1436 896644.3 773065.9 1571.S 1479 896499.3 773151.8 1571.0
\351 897583.8 772533.9 1575.0 1394 896911.5 773004•.c 1574.0 1437 896642.0 173057.7 1571.0 1480 896481.1 773150.5 1570.0

1352 891650.4 7728"1.2 1574.0 1395 896878.6 772985.7 1572.0 1438 896675.1 173035.6 1571.0 1481 896461.9 773084.2 1576.0

1353 897589.2 772750.2 157&.0 1396 896850.1 772922.6 1577.0 1439 896636.6 773035.5 1570.0 1"82 896514.9 .773378.1 1590.0
1354 897587.7 772641.5 1575.0 1397 896899.6 773059.0 1574.0 1440 896635.6 773024.9 1570.0 1483 896"95.3 773337.6 1575.0

1355 897610.1 772840.9 1575.0 1398 896878.1 773060.2 1570.0 14"1 89663e4.5 77301..... 1571.0 1484 896"58.8 773262.1 1570.0

1356 897593.8 7728"2.4 1576.0 1399 896859.9 773066." 1570.0 1442 896634.6 773009.7 1573.0 1..85 896..70.8 773207.6 1570.0

1357 8972"4.0 772807.5 1580.0 1400 896855.9 772977.7 1570.0 1443 89663e4.5 773004.8 157e4.0 1486 896441.1 773201.9 1573.0

1358 89725J.3 112964.0 1576.0 1..01 896851.7 772961.2 1570.0 1....4 896631.6 772982.5 1574.5 1487 896"26.5 71314".0 1569.5

! 1359 897236.9 772928.8 1575.0 1"02 896850.3 772951.0 1571.0 .....5 896630.1 772967.3 1575.0 1488 896"2".7 773131.6 1510.0

I!I 1360 897177.4 772805.6 1575.0 1"03 896848.6 77294".8 15704.0 14..6 896693.0 773233.3 1515.0 1"89 896423.8 773126.9 1571.0
IS 1361 897252.2 773028.5 1575.5 1404 896847.2 772936.7 1575.0 1.-47 896676.8 773199.2 1570.0 1..90 896e420.7 773109.2 1576.0

I 1362 897196.2 772912.1 1575.0 1405 896822.1 772936.2 1577.0 1....8 89666e4.3 77.3163.7 1569.5 1491 896419.6 773101.4 1576.8

~ 1363 89718-4.1 772911.8 1574.0 1406 896836.0 772929.5 1577.3 14-49 8966"6.3 773163.6 1570.0 1492 896417.7 173092.9 1576.0
136" 897181.2 172876.2 1570.0 1407 896831.9 17291~.7 1575.0 I"SO 896655.0 713109.2 1570.0 1"93 896e417.3 773085.5 1575.0
1365 891179.1 772856.2 1510.0 1408 896823.8 772900.2 1575.0 1451 896615.1 773104.6 1570.0 1494 896413.2 773052.2 1575.0

t!' 1366 891178.3 172835.9 157".0 1"09 896835.4 173073.2 157".0 1452 896630.1 773084.7 1510.0 1495 896453.8 773316.7 1574.0• 1367 8971"'.0 772827.6 1575.0 1..10 896807.1 173074.9 1574.5 1"53 896638.9 773072.4 1571.0 1"96 896471.8 773300.5 1570.0
1368 897200.7 773071.2 1589.0 1411 896810.3 773027.4 1574.0 1454 896606.4 773063.9 1571.0 1497 896422.4 713270.1 1574.0

; 1369 897199.0 773032.6 1576.0 1412 896805.5 772998.0 1570.0 1455 896595.2 773060.6 1570.0 1498 896436.9 713262.1 1573.0

I 1370 897097.7 772995.7 1575.0 1413 896771.2 712955.8 1576.0 1"56 896646.3 77332".7 1590.0 1..99 896313.7 773255.5 1574.0

1371 897087.8 172951.9 1574.0 1414 896801.3 773166.6 1576.0 1457 896640.7 713231.0 1515.0 1500 896391.9 773170.9 1573.0
1372 897075.7 772893.9 1570.0 1415 896781.8 713127.6 1575.0 1458 896615.6 773167.8 1574.0 1501 896392.0 773161.2 1570.0
1373 897013.5 772876.3 1570.0 1416 896805.2 173116.5 1575.0 1-459 896593.3 773124.4 157'-.0 1502 896361.7 173120.7 1576.0
1314 897076.9 772866.1 1571.0 1417 896773.7 773056.6 1574.0 1460 896559.9 773110.7 1574.0 1503 896390.5 773316.5 1515.0
1375 897065.8 772858.0 1574.0 1418 896757.6 773035.3 1570.0 1461 896560.7 773082.2 1570.0 1504 896322.0 773129.8 1575.0
1376 897071.2 772847.2 1575.0 1419 896740.3 773002.7 1570.0 1,(62 896525.8 113035.2 1575.5 1505 896379.7 713427.4 1590.0
.377 897028.4 772883.8 1570.0 1420 896738.5 772991.7 1571.0 1..65 896620.2 77332".3 1589.0 1506 896350.2 773384." 1576.0
.378 897024.7 772856.4 1575.0 1421 896738.1 772987.2 1573.0 1"6" 896601.4 713285.9 1576.0 1507 89623...6 773119.8 1575.0
1379 896978.8 772902.1 1570.0 ."22 896737.7 772982.3 157".0 1465 896590.1 773247.5 1575.8 1508 896318.0 773339.6 1575.0
1380 896976.7 772890.5 1571.0 1..23 896735.9 772965.3 1575.0 1..66 896585.3 773197.2 1575.0 1509 896154.7 773359.1 1574.0
1381 896971.5 172877.7 1574.0 1"24 896725.9 772943.0 1575.0 1467 896565.3 773157.9 1574.S 1510 896258.3 773214.8 1573.0
1382 896961.9 772858.9 1575.0 1425 896785.2 7732"5.2 1588.0 1468 896520.4 773153.5 1574.0 1511 896252.3 773192.1 1570.0

! 1383 896978.0 773036.9 1575.0 1426 896751.9 773199.1 1575.0 1469 896514.7 773103.8 1570.0 1512 8962"6.4 773173.1 1570.0
II 1384 896953.6 772993.4 1574.0 1"27 896151.4 773151.4 1574.3 1470 896503.7 773088.1 1510.0 1513 8962"4.0 773165.1 1571.0
a 1385 896944.5 772938.2 1570.0 1428 896734.2 773096.4 1574.5 1471 896501.2 773083.9 1571.0 1514 896243.1 773157.0 1574.0
I 1386 896940.1 712920.4 1510.0 1429 896714.2 773081.0 1574.0 1472 896500.2 773082.4 1573.0 1515 896238.5 773140.0 1574.3
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1:1"'·1 -.sT.... I':.·I~~I AS"" I
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1202 MA 025 I

i
PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV

1516 896165.7 713168.0 157~.5 1559 896012.' 113621.8 1591.0 1602 895515.5 113~~2.0 157-4.0 16~5 895320.3 173835.8 15104.0

1511 896262.7 773~91.6 1590.0 1560 896002.6 113601.6 1590.0 1603 895582.2 113~13.3 1574.5 1646 895283.2 173792.4 1573.0
I

895910.' 713557.7 1576.0 1604 895567.7 173373.4 1515.0 1647 895219.6 773726.6 1570.0I 1518 896231.9 773453.7 1575.0 1561
1519 896152.0 773227.8 1570.0 1562 895942.3 71~83.8 1575.0 1605 895684.6 173174.9 1590.0 1~8 895264.3 173616.3 1510.0

1520 896142.2 713214.6 1574.0 1563 895944.6 773460.2 1576.0 1606 895666.3 773732.4 1575.0 16-19 8952046.9 773618.1 1510.0

1521 89613&.1 773202.4 1575.0 1564 895900.7 77~62.2 1577.0 1607 895579.5 773607.7 1578.0 1650 895225.6 773684.6 1571.5

1522 896118.2 773160.2 1575.0 lS6S 895845.2 773339.8 1570.0 1608 895639.8 773706.4 1515.0 1651 895218.7 713667.9 1510.0

1523 896096.4 773222.5 1576.0 1566- 895845.5 713326.7 1571.0 1609 895552.2 113615.7 1517.0 1652 895246.4 773653.7 1570.0
1524 8961~2.8 773"63.7 1575.3 1567 8958"4.3 773311.4 1574.0 1610 8955"1.6 773620.4 1516.0 1653 895212.6 773651.04 1570.0
1525 896109.5 773431.7 1515.0 1568 895840.6 773276.5 1574.5 1611 895496.0 773542.6 1572.0 1654 895208.4 7136~3.4 1571.0
1526 89609".1 77341".7 1577.0 1569 895839.8 713261." 1515.0 1612 895497.2 773522.3 1510.0 1655 895205.8 773639.5 1573.0
1521 896100.8 773391.4 1517.0 1510 895894.1 113578.5 1575.0 1613 895524.4 773502.0 1569.5 1656 895209.7 773596.9 1576.0
1528 896125.9 775378.0 1575.0 1571 895880.1 713S08.2 1575.0 161-1 895592.6 773809.2 1590.0 1651 895265.9 773825.5 1572.0
1529 896051.6 7132"4.7 1577.0 1572 895872.6 7730483.9 1577.0 1615 895575.3 773759.2 1515.0 1658 895256.3 773785.1 1570.0
1530 896029.8 773253.6 1577.3 1573 895864.0 713-454.8 1577.0 1616 895526.4 773626.4 1575.0 1659 895233.4 773781.6 1569.5

! 1531 896007.1 713223.4 1574.5 157.. 895861.5 713A'1I.6 1573.0 1617 895503.1 773584.9 157".0 1660 895248..1 7737"04.3 1570.0

a 1532 896063.0 773487.4 1515.0 1575 895856.6 773393.1 1572.0 1618 895"91.1 773566.3 1513.0 1661 895212.04 773733.5 1570.0
11 1533 896053.7 173460.4 1575.0 1576 8958"7.3 773371.1 1570.0 1619 895433.8 773-192.5 1570.0 1662 895220.2 713102.4 1570.0

! 1534 896069.6 713413.9 1517.5 1577 895823... 773363.6 1569.5 1620 895430.6 113"15.1 157".0 1663 895187.9 773696.8 1570.0

:i 1535 895999.5 773330.2 1569.5 1518 895801." 713-478.4 1577.3 1621 895428.3 773433.1 1575.0 1664 895199.4 773629.1 1575.0
1536 895999.6 713314.5 1510.0 1579 895874.5 773687.8 1591.0 1622 895413.8 173111.1 1514.5 1665 895151.1 773628.8 1571.5
1537 895997.6 173292.9 1574.0 1580 895850.6 713644.1 1575.0 1623 895"33.2 173608.3 157".0 1666 895115.3 773616.0 1571.0

I! 1538 895995.2 773215.0 1516.0 1581 895816.3 773627.2 1575.0 1624 895416.4 773559.5 1572.0 1667 895142.9 773602.7 1575.0:I
1539 896012.0 113260.3 1517.0 1582 895791.6 713529.8 1575.0 1625 895418.2 7135"3.6 1512.0 1668 895127.7 773566.0 1575.0
1540 895992.4 773258.5 1576.0 1583 895729.4 773508.8 1578.0 1626 895416.8 773532.5 1510.0 1669 895259.3 773955.1 1590.0

; 1541 895991.6 113251.2 1515.0 1584 895715.4 173415.1 1575.0 1627 895-118.5 773514.9 1569.5 1670 895232.0 773890.9 1575.0

I 15<42 895985.4 713201.5 1515.0 1585 895698.2 77~36.2 1570.0 1628 895"18.9 113873.3 1590.0 1671 895206... 773866.6 151~.0

1543 896065.1 713596.5 1591.0 1586 895687.9 773420.0 1570.0 1629 895"61.0 113833.5 1575.0 1612 895226.3 77381".2 1570.0
15.... 896056.3 773580.3 1590.0 1587 895675.7 773392.5 1574.0 1630 895395.0 713666.0 157".0 1613 89519".6 773827.2 1574.0
1545 896036.7 713528.3 1576.0 1588 895653.3 773336.1 1575.0 1631 895396.2 713192.8 15741.0 161., 895208.3 773790.5 1570.0
ISAt6 896023.0 713"38.0 1576.0 1589 895768.0 773728.1 1590.0 1632 895328.3 773592.1 1513.0 1615 895113.5 773801.5 1574.0
1541 896029.8 773426.0 1577.0 1590 895741.6 173682.2 1576.0 1633 895324.6 113581.' 1572.0 1616 8951"9.6 773763.5 1574.0
1548 896011.6 113"1".1 1576.0 1591 895632.3 773465.4 1569.5 1634 895321.3 713582.8 1510.0 1617 895193.5 7737"0.6 1572.0
1549 896005.3 773363.1 1572.0 1592 895664.3 173622.8 1515.0 1635 895311.1 173568.6 1570.0 1678 895164.9 773703.6 1569.5
1550 896002.6 7133.....9 1570.0 1593 8956"6.9 773593.5 1578.0 1636 895306.1 173561.5 1511.0 1679 895126.6 11364tO.9 1571.0
1551 895968.2 773277.0 1576.0 159" 895626.0 173591.1 1578.5 1637 895299.9 113552.4 151".0 1680 895081.3 773719.3 1570.0
1552 895925." 113280.5 1575.0 1595 895633.9 713512.9 1578.0 1638 895297.1 773520.3 1514.8 1681 895081.5 713706.3 1511.0
1553 895919.5 173522.1 1515.0 1596 895618." 773546.8 1515.0 1639 895305.1 773727.0 1573.0 1682 895081.5 7736~.6 1513.0
1554 895941.8 773~37.2 1516.0 1597 895597.0 71351".0 1572.0 1640 895300.8 173727.4 1512.0 1683 895082.1 71361".1 1575.0

I 1555 895939.6 713402.1 1513.0 1598 895591.0 713502.4 1570.0 1641 895356.8 773719.9 1513.5 168" 895078.0 773656.5 1516.0
~ 1556 895938.3 773380.1 1572.0 1599 895580.8 713472.9 1570.0 1642 895293.0 773673.6 1514.0 1685 895109.0 113861.0 1515.0

I 1551 895935.1 713361.6 1510.0 1600 895578.8 713461.3 1571.0 16..3 895261.5 713629.8 1569.5 1686 895082.5 77316'7.0 1514.0
1558 895935.3 7733042.1 1569.5 1601 895571.2 71~SI.1 1513.0 164.. 8952"8.7 773563.2 1515.0 1687 895080.8 773746.1 1572.0

j
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1688 895081.1 173138.6 1510.0 1131 89~686.6 773965.2 1510.0 111~ 89~557.3 17~119.8 1510.0 1817 89~3~~.0 77-1036.2 1570.0

1689 895022.2 173668.1 1575.0 1732 8904651.5 773956.4 1570.0 1775 894548.9 774071.1 15104.0 1818 8904340.9 174026.8 1511.0
I

1176 8945~0.4 77CCMO.1 IS1~.O 1819 894336.9 77~OJ8.5 1573.0I 1690 895010.2 773871.6 1575.0 1733 8~6~~.6 773942.6 1571.0
169. 895001.9 173806.0 157~.0 1734 894632.9 713926.2 1511.5 1777 894527.2 773949.8 1514.0 1820 894333.2 714010.1 1574.0

1692 894980.5 173768.6 1510.0 1735 894634.3 173906.0 1570.0 1718 894495.2 173958.6 1574.0 1821 894321.4 173981.3 1574.8

1693 894945.6 773145.9 1510.0 1736 89~656.4 173880.~ 1570.0 1779 894~86.9 773945.1 1570.0 1822 894309.7 77.3946.7 1515.0
1694 8949-10.2 773730.1 1571.0 1737 894616.3 773891.3 1571.8 1780 894472.3 773865.8 1515.0 1823 894434.6 77~368.4 1584.0
1695 89~934.2 773710.9 1573.0 1738 894638.7 773872.9 1570.0 1781 89-4604.1 774312.7 1594.0 1824 894431.0 7704306.2 1575.0
1696 894923.8 773695.3 1514.0 1739 894627.7 773874.9 1571.0 1782 89-4582.3 774259.3 1575.0 1825 894216.8 774068.6 1570.0
1697 89491~.1 773663.4 1575.0 1140 89~610.5 773878.~ 1571.0 1783 894575.3 77~193.a 157~.O 1826 894275.0 77~050.5 1571.0
1698 8950~7.3 77~07~.2 1589.0 174J 894606.5 773871.1 1510.0 17~ 89~585.~ 774112.7 1574.0 1827 89427~.0 77-1042.4 1573.0
1699 895024.0 77~039.7 1575.0 1742 89-1619.6 773848.6 1570.0 1785 8~562.4 774181.2 1570.0 1828 894272.5 774033.5 1574.0
(700 894928.2 713946.1 1575.0 1743 894584.7 773814.1 1575.0 1786 894547.9 7741604.~ 1570.0 1829 894227.3 773990.2 1575.0
1701 89-1906.4 773794.1 1569.5 1744 894692.0 77-1143.5 1574.8 1781 894533.4 77~O81.9 1575.0 1830 89~388.2 774339.3 1580.0
1702 89~859.6 773715.8 157~.5 17~S 89~664.0 77~114.8 1574.0 1788 894511.9 774084.3 1576.0 1831 89~367'3 774283.1 1575.5

! 1703 894890.1 77389-1.2 1574.0 1746 89-1645.3 T7~051.3 1570.0 1789 894498.8 77407~.8 1575.0 1832 89~317.1 774192.3 1575.0

l!l 1704 894878.1 773838.7 1570.0 1747 8946~0.8 773985.4 1569.3 1790 894453.9 174000.3 J57~.O 1833 894200.1 77~032.5 157~.5

! 1705 89~806.6 773917.9 1515.0 1748 894622.6 773959.5 1570.0 1791 894540.3 774232.8 1574.0 1834 894346.3 77~408.8 1579.0

! 1706 89~800.1 773827.1 1570.0 1749 894608.5 773911.1 1571.0 1792 894524.9 774225.1 1570.0 1835 894334.6 774398.5 1575.0

~ 1707 894795.9 773814.8 1571.0 1750 894601.1 77391~.2 1570.0 1793 894517.0 77~214.8 1569.S 1836 894281.0 774275.2 1576.0
1708 89~794.0 773807.1 1573.0 1751 894580.2 773894.9 1570.0 1794 894506.2 77oiJl~8.6 1515.0 1837 894259.0 774258.8 1576.8
n09 894783.4 773781.3 1576.0 1752 8~575.0 773884.9 1570.0 1795 894475.3 774135.3 1576.5 1838 8941232.4 774131.7 1574.0

I!! 1710 894779.0 773771.2 1576.0 1753 894584.7 773871.3 1569.3 1796 894436.3 773987.5 1570.0 1839 8904228.2 774102.9 1570.0i1

1711 894777.2 713763.3 1575.0 1754 894550.9 773872.0 1570.0 1797 894372.1 773944.3 157~.5 1840 894159.5 774073.9 1574.0
1712 89oiJ771.7 7737-17.3 1574.5 1755 894548.7 77386-1.5 1574.0 1798 894395.1 773902.3 1575.0 1841 894146.2 774033.1 1575.0

Ii 1713 894767.1 773730.5 1575.0 1756 894710.1 774248.5 1592.0 1799 894539.1 774324.4 1588.0 1842 894275.2 774361.9 1575.8

J 1714 894794.5 773897.6 1574.0 1757 894686.1 774197.8 1575.0 1800 894532.2 774283.2 1575.0 1843 894228.0 774274.2 1576.0
1715 89~112.5 773180.0 1576.5 1758 894656.7 77~200.5 1570.0 1801 B94~99.8 77~228.1 1570.0 18~oiJ 89~212.2 174235.4 1575.0
1716 894696.3 773805.2 1575.0 1759 894650.1 774105.5 1572.0 1802 894461.4 774219.9 157~.0 18~5 894180.9 774191.2 1574.8
1717 894690.2 773765.1 1515.0 1760 894645.5 774100.9 1570.0 1803 894470.4 774171.1 1575.0 1846 894166.7 774115.7 1570.0
1718 894793.5 774180.2 1590.0 1761 894621.8 774084.9 1569.3 1804 894467.7 774159.4 1516.0 1847 894165.8 774096.4 1570.0
1719 894715.9 774011.0 1574.0 1762 894595.9 774084.2 1570.0 1805 894437.4 774130.6 1576.0 1848 894163.6 714086.6 1571.0
1120 89473~.2 773954.2 1514.0 1763 894598.J 774043.9 1570.0 1806 894436.4 77~1I7.7 1515.0 1849 894161.7 774080.1 1573.0
1721 894716.5 773914.3 157~.0 1764 89~570.7 713985.9 157~.0 1807 894417.8 774059.8 J574.0 1850 894122.4 774186.0 1574.0
1722 89oiJ678.7 773896.0 1572.0 1765 894556.5 773952.6 1572.0 1808 894470.7 7143~5.4 1585.0 1851 89~263.0 774520.3 1590.0
1723 89465~.3 773861.0 1569.3 1766 8~S67.1 773934.5 1510.0 1809 894461.3 774278.8 J514.0 1852 894238.2 774483.2 1575.0
1724 89oiJ6~8.5 773808.4 1514.5 1767 894550.3 773890.1 1570.0 J810 894413.0 77~207.4 1575.0 1853 894234.2 774420.4 1575.0
1725 894764.0 774130.2 1575.0 1168 894613.1 774223.9 1570.0 1811 894398.3 774nO.5 157&.0 1854 894214.8 774428.8 1574.0
1126 894740.9 774093.3 1570.0 lT69 8~625.3 774188.04 1569.5 1812 894388.7 774152.' 1516.5 1855 894169.0 774336.1 1575.0

I 1727 894706.2 774090.8 1570.0 Ino 894592.1 774163.3 1573.0 1813 894379.7 77-1130.9 1576.0 1856 894145.4 774314.5 1574.0
.. 1728 894713.3 774076.2 1569.5 1771 894598.8 774143.0 1572.0 IB14 894376.6 774118.5 1575.0 1857 894128.J 774282.9 1574.0

I 1729 B94724.9 774060.2 1570.0 1772 894600.1 774134.8 1570.0 1815 894370.1 17~096.2 1574.0 1858 894111.4 774232.0 15704.0
1730 89-1677.6 774030.9 1572.0 1773 894570.5 774131.1 1569.5 IBI6 894362.6 774063.4 1570.0 1859 894090.3 774175.7 1570.0
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PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV PT. NO NORTHINC EASTlNG ELEV
1860 894038.8 774148.0 1570.0 1903 893977.4 774648.9 1575.0 1946 893685.3 174666.2 1510.0 1989 193342.0 774685.0 1570.0

,. 1861 894034.5 714136.7 1574.0 19CM 893965.9 1704608.1 1574.0 1947 893640.1 774559.3 1510.0 1990 893320.4 774650.1 1570.0

I 1862 894188.2 774438.1 1570.0 1905 893953.3 774601.3 1570.0 1948 893628.5 774503.0 1571.0 1991 893307.8 114638.5 1574.0
1863 894150.1 714384.9 1574.0 1906 893921.5 774579.1 1570.0 1949 893597.1 174483.7 1510.0 1992 893212.1 11ol1J603.9 1575.0
1864 894106.9 714350.9 1570.0 1907 893894.6 774563.9 1514.0 1950 893593.3 774474.9 1510,,0 1993 89340404.4 774915.1 1574.5
1865 894084,,6 714305.5 1510.0 1908 893809.2 774.1110.9 1574.5 1951 893762.1 774790.4 1575.0 1994 893395.8 774907.1 1574.0
1866 894018.3 774234.9 1570.0 1909 893773.6 774341.2 1510.0 1952 8931ol1J6.0 774117.5 1574.5 1995 893363.7 774812.2 1574.0
1867 894193.2 774565.6 1590.0 1910 893763.6 774332.0 1570.0 1953 893126.2 174765.8 1514.0 1996 893341.9 774821.5 1571.0
1868 894165.7 774527.1 1575.0 1911 893759.8 774327.9 1571.0 195.1J 893716.6 774760.6 1511.0 1997 893300.6 774719.6 1570.0
1869 894148.4 774491.1 1574.0 1912 893741.5 774314.4 1574.0 1955 893702,,5 174748.3 1570.0 1998 893469.6 775031.3 1589.0
1870 89410C1.1 774469.3 1574.0 1913 893905.5 774660.3 1574111.0 1956 893665.3 774668.1 1571.0 1999 893439.5 774997.0 1575.0
1871 894100.2 774438.1 1570.0 1914 893911.1 774652.1 1575.0 1957 8936"5.3 174669.3 1574.0 2000 893391.8 774961.4 1574.0
1872 894108.2 774406.3 1570.0 1915 893877.4 77"558.7 1575.0 1958 893592.6 71"552.5 151111.0 2001 893390.6 774962.3 1571.0
1873 894071.2 7744359.1 1570.0 1916 893855.7 774516.3 1514.3 1959 893696.0 114804.3 1514.0 2002 893386.0 774908.2 15n.0
187... 894050.6 77..303.2 1570.0 1917 893823.9 7701485.4 1575.0 1960 893674.1 774815.5 1515.0 2003 893572.6 7701912.7 1570.0

! 1815 894001.8 714278.2 1570.0 1918 893157.2 7704419.9 1514.0 1961 893658.3 774731.3 1570.0 2~ 893318.8 774828.9 1570.0
'JI 187' 894000.5 774206.0 1570.0 1919 893855.6 174601.7 1575.0 1962 893641111.1 774731.2 1571.0 2005 893257.7 774780.6 1571.0
II 1871 894122.8 774523.5 1574.7 1920 893773.4 774467.5 157.11.0 1963 893629.8 714730.3 1574.0 2006 893399.1 774996.8 1571.0

I 1878 894116.4 77"493.7 1514.3 1921 893739.0 7701478.2 1570.0 1964 893569.2 174625.7 157....3 2007 893392.4 774991.6 1570.0

~ 1879 894098.0 174485.0 1514111.0 1922 893736.7 774421.6 1571.0 1965 893520.1 174547.6 1570.0 2008 893357.0 714982.6 1510.0
1880 894068.2 774465.4 1570.0 1923 893116.9 174422.1 1570.0 1966 893474.9 774518.5 1510.0 2009 893376.5 774967.3 1510.0
1881 894055.6 114439.7 1570.0 1924 893687.2 774413.2 1570.0 1967 893469.6 774509.9 1574.0 2010 893335.0 774908.6 1570.0

I!' 1882 894011.5 774339.9 1514.0 1925 893675.1 714389.4 1513.0 1968 893440.4 714468.5 1515.0 2011 893321.7 774915.9 1571.0.1

1883 893967..8 17.306.8 1574.0 1926 893666.1 774370.2 1514.0 1969 893673.2 774850.2 1589.0 2012 893261.0 1101832.9 1570.0
1884 893952.6 714254.2 1514.0 1927 893644.9 774323.8 1515.0 1970 893641.3 774801.8 1514.0 2013 893231.5 774782.4 1570.0

~
18B5 8901096.1 774616.6 1590.0 1928 893872.0 774758.5 1584.0 1971 893620.1 714813.9 1515.0 2014 89329t.J 774937.1 1572.0

I 1886 894061.8 774564.2 1575.0 1929 893832.4 174713.1 1575.0 1972 893593.2 774750.5 1514111.5 2015 893215.7 774944.9 1573.0
1887 894064.3 774540.3 1574.0 1930 893833.3 774660.0 157.11.5 1913 893619.1 114846.3 1589.0 2016 893212.5 774839.2 1572.0
1888 89"'043.8 774537.7 1570.0 1931 893795.8 774632.3 1575.0 1914 893513.3 774728.5 1574.8 2017 893173.4 174804.1 1570.0
1889 894017.5 7701426.4 1574.0 1932 893170\0 7704637.4 15711.0 1975 893435.3 774618.9 1574.0 2018 893165.1 774790.9 1570.0
1890 893963.8 174111403.4 1574.5 1933 893732.1 714564.0 157'-.0 1976 893422.3 714604.3 1511.0 2019 893159.5 174783.0 1572.0
1891 893913.9 774311.2 1514.8 193.11 893673.6 774470.1 1570.0 1971 893414.1 71111592.8 1570.0 2020 893153.7 77'-774.0 1573.0
1892 893894.3 774269.9 157111.0 1935 893790.0 774713.0 1574111.8 J978 893399.3 714578.9 1570.0 2021 893115.2 174736.2 1575.0
1895 893883.3 77425"'4 1510.0 1936 893149.9 77111644.7 1571.0 1979 893572.0 714856.7 1589.0 2022 8932047.7 775041.9 1574.0
1894 89387'-.8 7701242.3 1570.0 1937 893729•• 774652.8 1570.0 19BO 893532.3 774807.8 1575.0 2023 893171.2 774891.5 1573.0
1895 893861.9 774232.6 157.11.0 1938 893711.7 774566.5 1571.0 1981 893314.3 174690.6 15104.0 202e1 893199.9 77111885.7 1573.0
1896 89381118.9 77'-197.1 1575.0 1939 893691.8 774565.8 1570.0 1982 893352.4 774687.9 1571.0 2025 893276.1 775172.3 1589.0
1897 894016.e1 774565.7 1570.0 1940 893678.4 774497.3 1510.0 1983 893531.4 774964.1 J589.0 2026 893228.8 115114111.0 1575.0
1898 894005.6 774546.0 15144.0 1941 893648.1 774461.6 1570.0 198-1 89311178.2 774942.01 1575.0 2027 893142.3 775125.2 1574.0

I 1899 894015.9 774529.0 1570.0 1942 893642.1 17111443.8 1570.0 1985 893403.5 774804.3 1514.3 2028 893138.6 77111871.7 1573.0
a 1900 893995.9 774568.1 1575.0 1943 893630.6 7140120.6 1573.0 1986 893372.2 774754.4 1574.0 2029 893080.9 71111914.4 1573.0

I 1901 893903.5 774476.8 1515.0 1944 893616.1 774407.1 1574.0 1987 893360.7 7704752.5 1571.0 2030 893066.0 714907.1 1571.0
1902 8~OO9.6 774684.0 . 1590..0 1945 893800.9 774820.4 1590.0 1988 893348.6 714750.4 1570.0 2031 893051.2 174899.8 1570.0

j
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2032 8930~0.6 77~B93.9 1570.0 2075 892761.~ 715127.2 1573.0 2118 892531.~ 775368.5 J573.0 2161 892473.0 77570~.6 157J.0

Ii 2033 893030.5 77~B83.7 1571.0 2076 892757.7 775118.8 1574.0 2119 892523.6 775361.1 J574.0 2162 892480.0 775686.1 157J.0

J 2034 893024.6 714877.9 1573.0 2077 892901.7 775437.5 1579.0 2120 892474.0 775331.0 1575.0 2163 892428.4 775667.0 1572.0

2035 893015.B 774869.9 157-4.0 2078 892885.8 775419.-4 1575.0 2121 892653.8 775600.9 1575.0 216-4 892422.3 775651.~ 1573.0

2036 893023.7 774982.8 1511.0 2019 892808.2 775363.5 1515.0 2122 892622.0 775583.6 1575.0 2165 892430.8 775637.8 IS7~.0

2037 892999.' 77~967.8 1570.0 2080 892785.4 775313.7 1578.0 2123 892620.1 775529.8 1575.0 2166 892393.3 775637.5 1571.0

2038 8929~9.2 77~936.0 1575.0 2081 892832.4 775~11.1 1575.5 2124 892472.6 775432.8 1571.0 2167 892401.6 775612.2 1571.0

2039 893080.6 775237.9 1574.0 2082 892758.0 775337.5 1577.0 2125 892458.4 775~22.3 1513.0 2168 892383.0 775620.3 1571.0

2040 892916.6 77~975.5 1576.0 2083 892723.5 775320.8 1576.0 2126 892449.6 n5~11.1 157~.0 2169 892326.9 775510.0 1575.0

2041 893131.4 775313.7 1589.0 2084 892715.5 775321.4 1575.0 2127 8924~8.2 775381.0 1575.0 2110 8924~2.3 77575~.0 1575.0
2042 893103.2 775283.6 1575.0 2085 892691.1 775271.9 1574.0 2128 892549.0 775528.9 1574.0 2171 892410.9 775730.9 1574.0

20~3 892986.8 775142.9 1574.0 2086 892676.3 775258.6 1573.0 2129 892510.6 775"81.0 1573.0 2172 892398.2 175106.1 1573.0

204" 892961•.4J 775093.8 1573.0 2087 892662.9 715243.1 1571.0 2130 892471.8 775507.9 1572.0 2173 892408.0 715685.5 1571.0
2045 89295J.2 175074.9 1571.0 2088 8926.4J4.6 775225.3 1571.0 2131 892481.2 775486.5 1571.0 2174 892396." 115693.2 1572.0
2046 892937.1 775059.3 1510.0 2089 892630.8 775213.5 1574.0 2132 892~8a.~ 775471.8 1571.0 2115 892391.9 775610.3 1511.5

I 2047 892927.9 775050.2 1510.0 2090 892608.0 775J9O.1 1575.0 2133 892591.5 775636.5 1574.0 2176 892369.6 775675.4 1572.0
~ 2048 892921.1 175044.0 1511.0 2091 892760.5 71~06.8 1575.0 21~ 892540.5 1756410.2 1513.8 2171 892360.8 775670.9 15741.0
e 2049 892915.6 775039.1 1573.0 2092 892727.6 775391.8 1577.0 2135 892516.9 775565.0 1573.0 2178 892358•.4J 775662.9 1574.5

I 2050 892889.4 775017.7 1516.0 2093 892705.6 775375.3 1575.0 2136 892489.5 775567.2 1571.0 2179 892350.5 775667.4 1514.0

~ 2051 892884.3 775008.1 1576.5 209~ 892679.8 775348.4 1574.5 2137 892451.5 775536.2 1574.0 2180 892365.5 7756~6.7 157~.0

2052 892874.6 775005.2 1576.0 2095 892823.5 775526.9 1584.0 2138 892458.9 775514.0 1573.0 2181 892374.5 715631.9 1572.0
2053 892868.9 774999.5 1575.0 2096 892815.4 775518.7 1580.0 2139 892"55.3 175495.9 1571.0 2182 892362." 775624.6 1571.0

I: 2054 892844." 774976.6 1575.0 2097 892804.5 775506.6 1575.0 2140 892423.1 775526.6 1571.0 2183 892335.0 775630.8 1571.0:!

2055 893018.3 775218.1 1575.0 2098 892742.3 77549~.1 1574.3 2141 892398.5 775437.8 J575.0 218" 892327.4 775627.1 1513.0
2056 892853.0 775035.9 1576.0 2099 892711.6 775443.8 1575.0 2142 892498.5 775680.8 1573.0 2185 892318.3 175622.9 1574.0

Ii 2057 892798.1 715072.0 1575.0 2100 892722.4 775432.8 1575.0 21"3 892488.2 775657.6 1573.0 2186 892310.2 775603.6 1575.0

I 2058 892986.~ 775354.1 1575.0 2101 892705.1 775439.2 1576.0 2144 892470.0 775650.8 1571.0 2187 892431.9 775819.9 1575.0
2059 892934.5 775255.2 1579.0 2102 892692.1 775430.8 1577.0 2145 892473.0 775610.9 J572.0 2188 892422.0 715755.0 1575.0
2060 892912.3 775266.0 1579.5 2103 892680.7 77~21.9 1577.0 2146 892~59.3 775606.4 157~.0 2189 892387.5 775776.5 1572.0
2061 892877.7 775230.7 1517.0 2104 892665.5 775411.4 1576.0 2147 892424.9 715606.7 1573.0 2190 892363.9 715725.3 1513.0
2062 892810.6 775216.0 1576.0 2105 892657.6 775406.3 1575.0 2148 892443.9 775574.0 1574.8 2191 892369.2 775713.2 1572.0
2063 892867.0 775208.3 1575.0 2106 892640.1 775330.3 1574.0 2149 892429.4 775567.~ 1574.0 2192 892314.4 775704.1 1571.0
2064 892735.4 775072A 1575.0 2107 892691.6 775-i86.9 1575.0 2150 892418.6 775567.2 1573.0 2193 892330.0 775698.2 1574.0
2065 892930.0 775347.1 1575.0 2108 892650.1 775473.1 1577.0 2151 892396.3 775575.8 1571.0 2194 892338.0 775661.2 1571.0
2066 892918.5 775318.0 1577.0 2109 892665.3 17s.154.3 1577.5 2152 892399.0 775529.4 1571.0 2195 892406.9 175862.2 1575.0
2067 892905.2 775279.8 1579.0 2110 892633.2 775446.3 1575.0 2153 892383.0 775517.9 J573.0 2196 892~15.6 775822.7 1574.0
2068 892892.9 775263.9 1579.0 2111 892733.6 775625.5 1589.0 2154 892368.6 775507.' 157".0 2197 892378.8 775822.8 1571.0
2069 892861.7 715286.0 1579.0 2112 892678.2 715573.4 1575.0 2155 8923~8.~ 775480.0 1575.0 2198 892355.5 775822.6 1573.0
2070 892793.4 775204.7 1574.0 2113 892659.9 775528.6 1575.0 2156 892586.3 775775.7 1589.0 2199 892372.5 775780.0 1572.0

! 2071 892784.0 775187.1 1573.0 2114 892586.5 77~59.2 1574.0 2157 892554.6 775745.9 1575.0 2200 892362.9 715783.1 1573.0
IS 2012 892775.4 775171.3 1571.0 2115 892569.8 775401.7 1573.0 2158 892538.8 775729.5 157".0 2201 892356.1 775757.1 1573.0

I 2073 892772.4 775157.9 1570.0 2116 892558.3 775392.7 1571.0 2159 892529.7 775729.5 1573.0 2202 892319.4 775150.4 1571.0
207~ 892764.6 775136.4 1511.0 2117 892538.9 775376.5 1571.0 2160 892513.1 775731.6 1571.0 2203 892311.3 775722.4 1572.0
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89104641.1 1571.0 2333 B91235.3 176654.0 1573.5220<4 89231~.6 775717.0 1513.0 2247 891135.3 776211.3 1573.0 2290 716449.8
2205 892301.8 775724.3 15'11.0 2248 891116.0 176194.0 1571.0 2291 8910407.7 176365.8 1576.0 2334 891251.5 176633.6 1573.0•I 2206 892306.4 775715.0 1571.0 2249 891T01.9 776184.6 1510.5 2292 8910482.4 776553.9 1575.0 2335 891226.4 776635.1 1571.0

891047B.5 2336 891311.5 1511.02201 892280.5 775717.5 1571.0 2250 891688.0 776113.0 1571.0 2293 776539.9 157".0 776761.5
2337 891242.5 1571.02208 892271.4 775713.1 1513.0 2251 891690.4 716143.2 1576.0 2294 8910483.7 176523.~ 1573.0 7767"6.5

2209 892265.5 775110.2 15704.0 2252 891613.4 776153.9 1577.0 2295 891"59.5 716545.04 1575.0 2338 891229.7 716708.1 1571.0
2210 892"2~.3 115911.8 1590.0 2253 891750.9 176295.8 1576.0 2m 8914&4.2 776526.3 15704.0 2339 891211.5 176676.S 1511.0
2211 892354.3 175858.2 157".0 2254 891708.0 7163204.2 1516.0 2297 891"71.5 776508.2 1573.0 23"0 891196." 716666.3 1513.0
22&2 892321.3 115808." 1513.8 2255 891665.1 776272.1 1575.0 2298 891..36.9 176A'75." 1570.5 23'" 89U61.6 77667".9 1571.0
2213 892276.5 775797.8 1513.0 2256 8916..6.2 716242.9 1571.0 2299 8913"9.5 77~11.3 1576.0 23..2 891183.7 776656.1 1511.0
22&4 892261.3 775791.8 1572.0 2257 891585.8 176232.5 1575.0 2300 891~58.7 776602.6 1575.3 23'" 891281.6 776802.5 1571.0
2215 892319.0 775885.5 1575.0 2258 891576.7 716216.7 1576.0 2301 891398.' 7765"'.4 1511.0 23.... 891249.6 776830.0 1575.3
2216 892285.0 775853.6 157~.0 2259 891673.6 7763042.9 1576.0 2302 891355.6 176502." 1511.3 23..5 891230.1 776815.8 1575.0
2217 892220.7 715161.0 1575.0 2260 89161".1 7763"04.7 1576.0 2303 891~86.8 776677.7 1583.0 2346 8912"8." 776793.0 1515.0
2218 892307.1 7759042.0 1590.0 2261 891614.6 176296.0 1515.0 2304 891"~.9 17665~.5 1576.0 23"7 8912"8." 776715.2 1574.0

I 2219 892253.1 77586".1 151".0 2262 891603.7 776283.5 1573.0 2305 891"28.5 776658.7 1576.0 2348 891212.3 776196.1 1571.0
1l 2220 892239.8 775860.6 1512.0 2263 891598.1 116278.9 1571.0 2306 891040'1.0 716574•• 1575.0 23..9 891199.2 776711.8 1571.0
I 2221 892212.9 175850.2 1511.0 2264 891537.& 176269.6 1575.0 2307 8913"'.3 776530.1 1571.0 2350 891199.1 776725.6 1572.0
I 2222 892203.6 7158"7.3 1573.0 2265 891524.5 776255.8 1576.0 2308 89132~.~ 176502.6 1571.0 2351 891175.2 7767..1... 1573.0

~ 2223 892196.1 775844.1 151".0 2266 891621.5 716391.4 1516.0 2309 891304.0 116"71.9 157".0 2352 891162.8 176721.7 1572.0
222~ 892205.1 775911.9 157~.0 2261 891589.1 776344.5 1576.0 2310 891300.1 776"7".3 1575.0 2353 89n7".2 776686.3 1571.0
2225 892198.1 775911.6 1572.0 2268 891519." 776342.9 1515.0 2311 891216.9 776454.5 1576.0 2354 891123.8 77666'1.9 1511.0

t: 2226 892212.9 775964.0 1574.0 2269 8915"6.04 776341.7 1571.0 2312 891381.1 776616.6 1575.8 2355 891115.9 716653.3 1573.0~

2227 892140.5 775962.2 1514.0 2270 891571.8 776-445.1 1576.0 2313 891351.1 776581.1 1575.0 2356 891J09.3 7166<41.3 1574.0
2228 891866..8 176114.0 1575.0 2211 891558.6 77640..... 1571.0 2314 891340.0 776571.8 151".0 2351 891106.9 776636.9 1575.0

• 2229 891819.1 776127.1 1574.0 2212 891569.5 176384.0 1571.0 2315 891321.' 776564.9 1573.0 2358 891088.1 176613.8 1576.0
I 2230 891814.0 116117." 1513.0 2273 191525.5 776379.2 1511.0 2316 89131".2 776551.9 1571.0 2359 191204.4 776858.3 1515.8

2231 891810.0 116111.2 1571.0 227.. 891521.1 776354.0 1570.5 2311 891373..5 776736.6 1576.0 2360 89118".5 776840.5 1575.0
2232 891803.1 776095.8 1571.0 2275 891506.3 776341.1 1571.0 2318 891353..7 776683.6 1515.5 2361 891172.7 776771.5 1573.0
2233 891194.6 776079.2 1575.0 2216 891483.7 716321.8 157".0 2319 891312.3 776680.6 1575.0 2362 89114".9 176156.6 157-1.0
2234 891187.7 776061.6 1516.0 2277 891419.9 116318.5 1575.0 2320 891333.4 776644.8 1575.0 2363 891133.7 776143.6 1573.0
2235 891881.1 716228.2 1516.0 2278 891"5".6 776307.8 1576.0 2321 891297.1 1166"0." 1571.0 236" 891129.2 776132.0 1571.0
2236 891824.1 776137.1 1575.0 2219 8915"2.6 776426.6 1576.0 2322 89J276.8 776630.2 1571.0 2365 891113.5 716883.8 1575.0
2237 891803.8 7161"8.3 1575.0 2280 891502.7 7164"1.5 1515.0 2323 891265.9 776608." 1571.0 2366 89115".9 116880.8 1511.0
2238 891782.4 776161.5 1575.0 2281 891518.1 776431.7 1576.0 232" 891261.9 776579.1 1511.0 2367 891168.3 17682".9 1571.0
2239 891714.7 7761"e." 1572.0 2282 891520.1 71641".5 1575.0 2325 891246.1 77656".4 1513.0 2368 891144.8 116819.7 1571.0
2240 891768.2 776142.8 1511.0 2283 891497.5 776384.9 1571.0 2326 891232.6 176550.8 157".0 2369 891110.7 776181.7 1575.0
22041 891885.3 776302.8 1587.0 228" 891535.0 71~9S..2 1576.0 2327 891229.1 176547.3 1575.0 2370 891063.4 776157.3 1514.0
2242 891852.1 776284.9 1511.0 2285 891511.0 776507.5 157J.0 2328 891199.3 776520.1 1576.0 2311 891055.2 776735.6 157J.0

! 2243 891716.0 776105.2 1516.0 2286 891495.6 716513.5 1571.0 2329 891348.8 776739.6 1575.0 2372 891045.4 716718.2 1571.0
.. 224.. 891686.2 776131.8 1516.0 2281 891522.6 776472." 1576.0 2330 891273.9 776694.6 1511.0 2373 891037.9 176709.2 1573.0

I 2245 891783.0 7162"8.7 1516.0 2288 891504.9 116483.8 1571.0 2331 891255.3 776686.5 1571.0 231.. 891027.9 716699.1 1575.0
2246 891146.8 776223.8 1575.0 2289 891"74.6 776493.3 1511.0 2332 891242.3 716669.0 1573.0 2375 891192.7 7769"5.2 1587.0
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2316
2377
2378
2379
2380
2381
2382
2383
2384
2385
2386
2387
2388
2389
2390
2391
2392
2393
2394
2395
2596
2397
2398
2399
2..00
2401
2402
2403
240.
2405
2406
2407
2408

20409
2410
2411
2412
2413
2414
2415
2416
2417
2418

NORTHING
891165.1
891091.5
891037.8
891034.0
891026.3
891020.5
891013.1
891091.9
891081.3
891067.2
890946.3
890930.5
891025.3
891039.2
8909S9.1
890982.1
890992.4
890908.4
890906.3
890908.4
891069.5
891032.2
890987.2
890909.2
890919.7
890858.3
890850.1
8908.tJ3.1
890840.4
890949.5

890933.2
890898.0

890883.3
890897.9

890920.7
890879.2
890849.1
890839.0
890810.0
890816.5
890190.1
890858.0
890854.3

EASTING

776913.0
776795.5
776814.0
776788.5
776779.1
77677;'.1

776768.3
776941.9
776862.6
776856.6
776803.0
776786.5
776908.0
776932.0
716969.8
776951.2
716888.4
776914.0
776893.7
776879.3
777099.3
777061.4
777048.1
776995.3
776936.5
776898.6
776889.1
776879.8
776816.1
717062.2
771016.1
777015.8
176980.9

777109.3
777087.1
777073.0
777045.4
777004.4
776971.6
116963.5
776983.3
777150.5
777093.2

ElEV
1576.0
1576.0
1576.0
1575.0
1574.0
1572.0
1511.0
1575.5
1575.0
1576.0
1571.0
1575.0
1576.0
1575.0
1575.0
1516.0
1576.4
1574.0
1572.0
157J.0
1589.0
1576.0
1575.0
1575.0
1576.0
1571.0
1573.0
1574.0
1575.0
1575.0
1575.0
1575.0

1575.0
1571.0
1571.0
1571.0
1571.0
1571.0
1512.0
1571.0
1573.0
1575.5
1571.0

PT. NO
2419
2420
2421
2422
2423
242.tJ
2425
2426
2427
2428
2429
2430
2.tJ31
2432
2433
2434
2435
2436
2437
2438
2439
2440
2441
2442
2443
2..44
2445
2446
2447
2448
2oi49
2450
2451
2452
2453
2454
2.tJ55
2456
2457
2458
2459
2460
2461

NORTHING
890808.5
890819.3
890799.3
890785.7
890779.3
890766.6
890770.9
890769.2
890761.8
890737.2
890725.9
890892.0
890852.5
890827.5
890801.8
890791.8
890761.9
890727.7

890716.5
89070".3
890694.1
890827.0
890800.9
890795.9
890791.7
890771.0
890759.0
890746.4
890715.3
890715.0
890678.5
890663.8
890683.8
890783.6
890772.6
89075.tJ,9
890719.6
890709.8
890692.4
890767.4
B90754.4
890696.3
890682.2

EASTING

777096.1
177039.4
777067.0
777042.0

777001.1
776994.0
776980.1
776979.6
776963.8
7772.tJ4.6
771202.6
777153.4
771163.6
777107.2
771077.8
777011.4
771066.1
777060.1
777052.0
771198.3
777214.7
777201.0
777190.2
777199.2
717154.2
777161.8
717140.5
711121.3
717081.0
177091.2
711043.7
777246.4
777238.8
777198.1
777207•.tJ

777188.4
777169.6
777273.8
777260.0
777233.6
777208.1

ELEV
1575.0
1571.0
1575.0
1573.0
1571.0
1571.0
1572.0
1573.0
1571.0
1571.0
1575.0
1587.0
1576.0
1575.0
1571.0
1571.0
1571.0
1571.0
1573.0
1573.5
1573.0
1571.0
1575.0
1573.0
1571.0
1571.0
1571.0
1573.0
1573.0
1571.0
1573.0
1571.0
1571.0
1575.0
1571,0
1573.0
1574.0

1574.0
1574.0
1575.0
1571.0
1575.0
1575.0

PT. NO
2462
2463
2464
2465
2466
2467
2468
2469
2470
2471
2472
2.tJ73
247..
2475
2476
2477
2478
2479

2480
2481
2482
2483

2"84
2"85
2486
2487
2488

2"89
2490

2"91
2492
2493
2494

2495
2496
2497
2498

2499
2500
2501
2502
2503
2~

NORTHING
890662.6
890629.6
890120.2
890706.1
890700.3
890627.2
890625.4
890594.8
890585.3
890671.6
890658.6
890632.5
890539.6
890514.8
890506.6
89O.tJ99.2
890488.5
890707.8
8906BI.5
890532.8
890587.8
890411.7
890"72.4
890"35.6
890394.0
890387.6
890380.0
890598.3
890564.1
89O.tJ92.2

890449."
89044S-1
890427.6
89OoiOI.6
890483.6
890413.1
8904SD.2

890451.9
890432.4
890414.7
890397.5
890361.2
890377.6

EASTING

177192.6
777167.5
777318.4
777314.5
71731;'.3
777240.6
777198.4
777201.1
777164.0
777333.5
777333.8
777333.9
777244.5
711218.9
771209.2
177202.6
777191.6
777460.1
177.tJ27.0
777315.9
777409.0
777312.8
777382.1
777303.5
777303.8
777297.5
777288.7
777546.6
777507.2
777446.0

7774'3••
777'76.8
771372.7
777344.7
777522.9
777493.9
771511.9
777.61.7
777429.7
777.29.0
777429.1
777414.2
777388.0

ELEV
1515.0
1571.0
1515.0
1573.0
1571.0
1575.8
1575.0
1575.0
1571.0
1571.0
1573.0
1575.0
1575.0
1571.0
1571.0
1573.0
J575.0
1589.0
1576.0
1575.8
1575.3
1575.0
1575.0
1511.0
1571.0
1513.0

1575.0
1589.0
1576.0
1575.8
1575.0
1573.0
1571.0
1570.3
15T5.0
1575.0
1571.0

1575.0
1574.0
1573.0
1511.0
1572.0
1571.0

PT. NO
2505
2506
2507
2508
2509
2510
2511
2512
2513
2514
2515
2516
2517
2518
2519
2520
2521
2522
2523
2524
2525
2526
2527
2528
2529
2530
2531
2532
253;'
2534

2536
2537

2538
2539
2540
2541
2542
2543
2544

2545
2546
2547

NORTHING
890442.9

890343.0
8903.tJ6..tJ
890269.9
890.tJ24.3
890.tJ71.1
890437.1
890394.8
890335.2
890265.7
890251.2
890239.7
890251.1
890231.2
890393.9
890358.8
890280.2
890159.9
890165.0

8901"6.8
890088.3
890329.7
890296.9
890128.7
890112.9
890104.2
890063.9
890187.1
890163.9
890104.1
890253.8
890217.1
890140.2
8901~.8

890111.3
890077.7
890050.5
890000.6
88998of.4
889971.1
9899oiJ4.4

EASTING

771561.7
777485.3
777505.8
777475.7
777.tJ55.5
777358.3
177595.1
177696.1
777671.2
771643.6
777549.8
777474.6

777"58.2
777.tJ.tJ5.5
177555.2
777526.3
777760.4
777728.6
777665.7
777505.8
777634.9
777625.8
777570.6
777839.6
777810.9
777616.0
771608.1
777589.6
777550.8
177788.5
777719.5
777707.7

777899.7
777870.3
777789.2
rn844.6
777858.5
777792.3
777794.3
777721.2
777706.1
777699.3
177669.9

ELEV
1571.0

1571.0
1575.0
1575.0
1574.0
1576.0
1575.0
1589.0
1581.0
1575.5
1575.8
1571.0
1573.0
1575.0
1575.0
1571.0
1589.0
1576.0
1575.3
1576.0
1575.0 .
1574.0
1576.0
1589.0
1576.0
1573.0
1571.0
1571.0
1577.0
1575.8
1575.0
1571.0
1589.0
1576.0
1575.0
1575.0
1571.0
1573.0
1571.0
1571.0
1574.0
1576.0
1577.0
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PT. NO
25"'8
25~9

2550
2551
2552
2553
255~

2555
2556
2551
2558
2559
2560
2561
2562
2563
256.41
2565
2566
2567
2568
2569
2510
2571
2572
2573
257~

2575
2576
2577
2578
2579
2580
2581
2582
2583
2584
2585
2586
2587
2588
2589
2590

NORTHING
890176.0
890150.S
890062.8
890089.6
890099•.41
890039.8
889997.1
889989.9
889985.4
889985.7
889914.2
889900.6
889890.9
889883.6
890010.0
889956.2
8899~7.3

889937.~

889928.4
889856.6
890061.3
890032.1
889895.1
88989.41.2
889906.6
889834.7
88981~.2

889779.6
889826.3
889896.6
889815.1
889778.'
889955•.41
889926.4
889195.9
889754.6
889139.9
889125.6
889199.6
889785.8
889736.1
889711.2
889697.1

EASTING
777986.7
717961.3
1T7881•.41
717910.5
777954.2
717896.2
171874.0
171851.4
777828.7
711818.3
711808.8
777794.1
777785.3
777718.5
711958.7
717901.1
777893.0
717818.6
777866.4
777758.9
778086.8
778058.1
777909.8
777872.8
177988.8
777892.2
777870.2

717837.7
717967.9
778111.14
718053.1
777980.1
778201.6
718181.5
7780.411.2
178019."
718021.2
778029.6
77815.41.9
778105.8
778100.2
778068.8
7Y806l.6

ELEV
1588.0
1576.0
157••0
1575.0
1571.0
1575.0
1575.0
151.41.0
1573.0
\571.0
1571.0
1573.0
1574.0
1576.0
1575.8
1575.0
1514.0
1513.0
1515.5
1577.0
1587.0
1516.0
1575.0
1571.0
1575.5
1511.0
1576.0
1577.0
1515.0
1575.8
1575.0
1571.0
1588.0
1576.0
1571.0
1511.0
1573.0
1573.S
1515.0
1575.0
1511.0
1571.0
1573.0

PT. NO
2591
2592
2S93
2594
2595
2596
2597
2598
2599
2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
261.41
2615
2616
2617
2618
2619
2620
2621
2622
2623
2624
2625
2626
2627
2628
2629
2630
2631
2632
2633

NORTHING
889689.1
889681.1
889665.6
889663•.41
889652.0
889628.9
889188.0
88976.41.7
889697.1
889690.9
889682.6
88967~.7

889652.5
889743.7
8897~6.8

8897O.4J.9
889662.1
889665.3
889635.1
8897~3.1

889700.5
889681.6
889675.2
889636.7
889617.2
889763.9
889713.9
889717.8
8896~8.0

889606.7
889600.9
889594.0
889636.~

889603.8
889558.0
889547.8
889503.2
889495.6
889~80.~

889~7~.1

889~57.5

889~50.5

8890422.5

EASTING

778052.9
7780.413.9
778027.7
'78026.0
718013.7
717992.5
718196.1
718156.8
718121.9
778094.0
178100.3
778081,9
77809.41.~

718252.0
778208.6
778195.1
178185.8
778137.7
718112.8
718273.~

7182041.7
778258.3
778203.4
718218.2
178193.8
77837~.9

778341.3
778315.5
778265.1
778253.3

778225.7
778369.9
778310.6
778252.3
778227.4
718289.0
718282.1
778266.5
778260.3
7782.414.6
778237.6
778210.5

ELEV
1573.0
1571.0
1571.0
1512.0
1576.0
1577.0
1575.0
1511.0
1571.0
1573.0
1573.0
1513.5
1573.0
1571.0
1571.0
1571.0
1575.0
1571.0
1571.0
1575.0
1571.0
1575.0
1515.0
1572.0
1571.0
1587.0
1576.0
1576.0
1576.0
1575.0
1574.0
1573.0
1576.8
1576.0
1575.0
1571.0
1575.0
1571.0
1571.0
1512.0
1574.0
1576.0
1517.0

PT. NO
263.41
2635
2636
2637
2638
2639
26~0

26~1

2642
26~3

26~4

26045
2646
2647
26048
2649
2650
2651
2652
2653
2654
2655
2656
2651
2658
2659
2660
2661
2662
2663
2664
2665
2666
2667
2668
2669
2610
2671
2672
2673

2675
2616

NORTHING
889676.7
889640.7
889527.~

889.4192.0
889.4138.2
889417.9
889561.0
889529.2
889519.3
88!M28,8
889412.2
889380.2
889359.7
889352•.41
889~85.3

889462.9
889455.7
889~2~.3

889386.1
889365.3
88947~.4

889.4158.3
88942~.1

889416.6
889386.2
889354.0
889329.2
8893~3.9

889312.5
889~76.3

889450.5
889~~8.0

889.4106.8
88938~.3

889354.3
889327.4
889289.8
889402.5
889323.7
889214.8
889223.9
889202.3
88919~.1

EASTING

778485.1

77835~.1

'1'18.4119.6
778370.2
778362.6
17856~.0

178534.0
778~88.1

778411.2
778~09.6

778352.2
778333.5
778326.6
778567.9
178534.4
778500.7
778451.3
178470.3
778~22.3

778583.2
778598.5
178557.6
778527.3
118531.~

778~80.1

778488.3
178~51.1

178~62.2

778680.9
778656.4
778619.3
778577.8
778601.6
778557.3
778509.0
778510.1
178658.4
778612.0
778592.5
778548.9
718526.4
778520.5

ELEV
1588.0
1576.0
IS76.0
1576.0
1515.0
1511.0
1587.0
1576.0
1515.8
1515.0
1571.0
1571.0
1514.0
1576.0
1515.0
1575.0
1575.0
1575.0
1571.0
1571.0
1571.0
1571.0
1571.0
1511.0
1511.0
1571.0
1574.0
1573.0
1571.0
1587.0
1576.0
1575.0
1571.0
1575.0
1515.0
1575.0
1511.0
1515.8
1575.5
1511.0
1571.0
151~.0

157&.0

PT. NO
2677
2678
2679
2680
2681
2682
2683
268.41
2685
2686
2687
2688
2689
2690
2691
2692
2693
269~

2695
2696
2697
2698
2699
2100
2701
2702
2703
2704
2705
2706
2107
2708
2109
2710
2111
2712
2113
271.41
2715
2716
2717
2718
2719

NORTHING
889159.1
889231.3
889~2.0

8892i3-4.S
889201.7
889160.3
889163.8
889135.3
889118.1
889225.3
889136.1
8891Q.4.2
889091.0
889087.5
889092.4
889095.3
889067.6
889060.7
889062.5
889039.6
889022.7
889192•.41
889176.6
889145.7
889119.9
889138.0
889101.0
889066.9
889067.2
8890.419.8
8890.411.8
889221.0
889206.8
8891~9.3

889165.9
889161.2
889082.9
88906~.~

88906~.9

889016.0
889022.0
889137•.41
889091.9

EASTING

778~90.2

178610.3
778808.3
718773.5
17869.4J.5
1787.413.7
778691.9
778695.3
718693.1
7788204.3
7187~1.0

TT87~6.3

7187.412.1
778724.8
778104.6
'178696.2
778723.3
778719.2
778616.1
778656.0
778637.6
778891.~

178862.5

178817.4
7781904.5
778816.0
778792.3
778759.9
778760.4
778761.0
778962.2
7789145.7
178932.0
778912.7
778891.6
718866.8
178812.9
118809.1
778815.3
178798.0
778961.04
7789204.0

ELEV
1577.0
1575.0
IS88.0
1576.0
1575.5
1575.0
1575.0
1573.0
1571.0
1575.8
1571.0
1571.0
1573.0
1573.8
1573.0
1571.0
1573.0
1571.0
1571.0
1576.0
1577.0
1575.0
1575.0
1575.0
1514.0
1575.0
1571.0
1573.0
1573.5
1573.0
1571.0
1584.0
1576.0
1571.0
1511.0
1511.0
1571.0
1511.0

1572.0
1571.0
1575.0
1575.0
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PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV

2720 889085.1 778903.6 157~.0 2763 889009.1 77919~.0 1576.0 2806 888813.4 779224.1 1573.0 2849 888495.1 179354.5 1573.0

Ii 2721 889083.4 778884.4 1573.0 2764t 889016.7 779167.2 1575.0 2807 888780.2 779205.8 1573.0 2850 888673.3 779622.7 1589.0

J 2722 889Q.48.5 778912.' 1575.0 2765 888992.1 779190.6 1574.0 2808 888750.8 719161.0 157".0 2851 888635.9 779591.4 1576.0
2723 8890"8.3 778891.8 1573.0 2766 888982.5 179155.9 1573.0 2809 888726.2 779150.3 157'1.0 2852 888~9.8 779483.9 1575.5
2724 8890"8.3 778872.8 1571.0 2761 888959.8 779151.3 1571.0 2810 888697.8 779128.8 1573.0 2853 888491.7 779416.1 1573.0
2725 889006.4 778862.4 1574.0 2768 888949.4 779122.4 1573.0 2811 888681.7 779116.4 1571.0 2854 888467.6 779407.7 1572.0
2726 889007.9 778832.9 1573.0 2769 888908.6 779121.1 1573.0 2812 888861.1 779296.7 1575.8 2855 888575.6 779575.5 1575.8
2727 8B8979.4 778801.2 1571.0 2770 888932.6 779087.7 1573.0 2813 888823.8 779300.3 1575.0 2856 888518.4 779536.7 1575.0
2728 888961.7 778790.3 1573.0 277. 888863.1 779080.0 1572.0 2814 888805.3 779300.9 1573.0 2857 888498.6 779548.6 1573.0
2729 888946.1 778780.8 1576.0 2172 888881.3 779036.2 1571.0 2815 888803.5 779280.0 1572.0 2858 888"83.5 779"88.4 1575.0
2730 888908.2 778761.2 1577.0 2773 8888"1.8 779052.1 1571.0 2816 888814.9 779261.7 1513.0 2859 88862~.1 779685.4 1589.0
27.51 889087.8 778996.1 1575.3 2774 888856.6 779030.2 1572.0 2817 888781.3 77927T.7 1572.0 2860 888594.3 779659.3 1576.0
2732 889010.3 178937." 1575.8 2775 B88845.1 779017." 1573.0 2818 888182.8 779246.8 1573.0 2861 888570.0 779653.0 1575.0
2733 889003.1 778885.3 1575.0 2776 888816.7 779018.2 1573.8 2819 888109.0 779168.9 1574.0 2862 888553.3 779656.3 1573.0
273.. 888987.3 178897.8 1575.0 2777 888999.6 779268.5 1589.0 2820 888666.7 779108.1 1571.0 2863 888"66.4 779572.8 1572.0

I 2735 8B8913.5 778880.7 1573.0 2778 888973.8 779238.' 1576.0 2821 888662.1 779105.9 1572.0 286~ 888....1.1 779602.4 1573.0
l!l 2736 888960.3 778866.9 1571.0 2779 B88979.5 779202.0 1575.0 2822 888652.9 779101.2 1573.0 2865 888~~.2 779500.3 1573.0
8 2731 889085.3 719085.0 1576.0 2180 888952.3 779116.0 1575.0 2823 888640.7 779093.7 1576.0 2866 888"02.7 1'79505." 1572.0! 2738 888965.7 778931.0 1575.0 2781 888930.6 779166.0 1575.0 2824 88861..... 779079.2 1577.0 2867 888381.~ 779"59.7 1572.0

J 2739 888948.3 778921.3 1574.0 2782 888902.4 7791"9.3 1575.0 2825 888878.6 779393.3 1589.0 2868 888355.2· 7T94~O.0 1574.0
274110 888930.6 778906.9 1573.0 2783 888893.0 779128.9 157".0 2826 888832.~ 779352.1 1576.0 2869 888347.8 779433.3 1516.0
2741 888921.2 778899.3 1571.0 278" 888882." 779139.5 1573.0 2827 888753.3 779256.4 1575.0 2870 888317.8 779408.2 1577.0

1!! 2742 888901.7 718896.8 1571.0 2785 888813.4 779139.9 1573.0 2828 888676.3 119202.3 1575.0 2871 888500.3 7796.....0 1572.03

27"3 888889.8 778886.3 1513.0 2786 888877.9 719106.5 1573.0 2829 888765.3 7793"0.0 1575.0 2872 888"02.8 779573.5 1573.0
2744 88B875.1 778872.3 1576.0 2787 888808.5 779121.2 1573.0 2830 888690.7 779277.3 1575.5 2873 888554.0 779757.5 1588.0

II 2745 888833... 778842.1 1571.0 2788 8888().4.4 779086.3 1571.0 2831 888619.7 779218.41 1571.0 287~ 888527.1 7797341.3 1576.0
g 270116 889119.8 779135.4 1589.0 2789 888808.2 779061.8 1572.0 2832 888606.3 779213.2 1571.0 2875 888416.8 179701.7 1575.0

27..7 889087.8 779108.8 1576.0 2790 888814.0 779040.7 1573.0 2833 88858".5 779296.9 1575.0 2876 888491.3 779679.1 1573.0
2748 8889841.4 779018.4 1575.5 2791 888772.2 779066.0 157t.0 2834 888569.6 779283.6 1573.0 2877 888401.5 779615.3 1515.0
27-19 888951.9 778966.9 1575.0 2792 888785.5 779048.4 1572.0 2835 888567.9 719281.5 1572.0 2878 888349." 779603.0 157".0
2750 888920.0 778964.0 1513.0 2793 888793.5 779023.2 1573.0 2836 888517.2 779238.9 1572.0 2879 888332.1 779573.7 1573.0
2751 888890.8 178969.5 1573.0 2794 888782.0 779023.0 1572.0 2831 888557.4 779217.0 157".0 2880 888326.9 119565.0 1572.0
2752 888882.8 778940.1 1572.0 2795 888766.6 77902".3 1571.0 2838 888549.3 779211.0 1576.0 2881 888482.8 119771.3 1576.0
2753 888880.5 778929.3 1571.0 2796 888919.0 779253.6 1575.3 2839 888514.5 779188.7 1577.0 2882 888387.3 77969..... 1575.5
275-1 889038.4 779117.0 1575.8 2797 888911.9 779200.8 1575.8 28"0 888686.0 779451.1 1575.8 2883 8883"1.1 779652.3 1575.0
2755 888993.9 779129.5 1575.0 2798 888833.0 77914~.5 1571.0 2841 888738.8 779561.8 1590.0 2884 88833~.8 719630.7 157".0
2756 888960.9 779060.5 1575.0 2799 888780.8 779143.5 1573.0 28"2 888704.9 719533.7 1576.0 2885 888305.6 779598.0 1572.0
2757 888938.7 779083.1 1573.0 2800 888762.2 719093.6 1573.0 2~3 888526.0 779364.6 1575.0 2886 888249.7 779646.5 1575.0
2758 888922.6 179021.6 1575.0 2801 888125.7 779036.1 1571.0 284~ 888~86.0 119310.6 1572.0 2887 8882"9.8 779620.3 1512.0

! 2759 888889.4 779042.3 1573.0 2802 888710.8 779023.3 1574.0 2845 888..70.2 779297.0 1574.0 2888 888"50.4 779871.3 1588.0, 2160 888811.6 778973.1 1574.0 2803 888703.1 779016.9 1576.0 2846 888462.5 779290.5 1576.0 2889 888"03.2 779829.3 1576.0

I 2761 888838.1 718980.9 1573.0 28CM 888685.8 719001.9 1577.0 2847 888"39.~ 779272.0 1571.0 2890 888209.3 779717.0 1575.3
2762 888829.4 778971.5 1571.0 2805 888843.8 779221.5 1575.0 2848 888512.0 179424.1 1575.0 2891 888181.2 779678.9 1575.0

j
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PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV

3021 887637.8 1576.02892 88817~.5 779672.2 1572.0 2935 881875.~ 780039.6 1572.0 2978 881808.0 78(M98.0 1515.0 780722.4

2893 8881604.5 779663.6 1572.0 2936 881967.1 780085.1 1575.0 2979 887667.7 78CM~I.9 1575.0 3022 887514.7 7806045.9 1572.0
I

I 2894 8881.8.5 1796~9.04 1516.0 2937 887871.2 780076.1 1572.0 2980 8877.7.0 78~5~.2 1575.0 3023 887528.7 780681.5 1575.0

2895 888122.0 179630.9 1577.0 2938 887911.5 780100.2 1573.0 2981 887797.9 18~72.7 1573.0 302. 887568.6 780680.5 1575.0

2896 8882043.8 779832•• 1575.5 2939 887913.6 780139.2 1575.0 2982 887828.9 78051••2 1576.0 3025 887664.5 7807047.8 1588.0

2897 881353.9 179983.9 1589.0 2940 888024.5 180179.2 1575.8 2983 887855.3 780536.8 1588.0 3026 887~11.3 780696.1 1572.0

2898 88B32••• 179958.6 1576.0 2~' 887891.0 180125.2 1573.0 298. 887588.7 180392.9 1517.0 3027 887491.2 780719.7 1575.0
2899 888227.1 780031.7 1576.0 29042 888029.' 180246.6 1575.3 2985 887613.5 180409.2 1572.0 3028 8875ai6.' 780720.5 1575.5

2900 888130•• 779839.6 1575.0 29~3 888041.8 780277.4 1576.0 2986 887629.6 78(M18.5 1512.0 3029 887551.5 780771.7 1576.0

2901 888088.5 779821.0 1512.0 294. 888068.6 180301.6 1588.0 2987 887633.7 780421.9 1513.0 3030 881598.0 180805.0 1588.0
2902 888188.1 719936.5 1515.5 2~5 881827.9 780184.1 157~.0 2988 887693.9 780498.8 1575.0 303. 887351.1 780700.0 1582.0

2903 888100.2 779855.6 1574.0 2946 887966.5 780256.4 1575.0 2989 887163.5 780567.9 1576.0 3032 881360.6 180706.5 1578.0
2904 8BB016.1 179853.5 1573.0 2947 888006.6 780287.1 1575.0 2990 887797.04 780599.7 1588.0 3033 881391.5 780731.8 1572.0
2905 888040.5 179838.5 1573.0 294B 887793.7 78020••4 1573.0 2991 887611.8 78046'.9 1572.0 303~ 887407.6 1801~5.7 1512.0

2906 888022.1 779828.3 1576.0 2~9 887832.3 780241.0 IS7~.0 2992 887601.6 78(M98.1 1513.0 3035 881.1~.~ 180751.0 1575.0

! 2907 887981.04 779806.0 1577.0 2950 887860.1 780225.8 1575.0 2993 887599.7 780509.1 1575.0 3036 887430.1 780800.9 1575.8
,. 2908 888115.7 719978.6 1575.0 2951 8878T~T 180285.8 1573.0 2994 881633.5 780509.8 1572.0 3037 887310.6 780828.1 1575.0
I 2909 8B8108.5 779935.1 1575.0 2952 887903.7 780260.7 157••0 2995 887658.9 180514.0 1573.0 3038 887502.9 780878.5 1576.0

I 2910 8B8095.0 719935.7 1573.0 2953 881936.8 180283.4 1572.0 2996 887128.2 780511.4 1515.0 3039 887528.2 780900.4 1588.0

! 2911 888071.2 119937.7 1572.0 295~ 881976.3 180313.1 1575.0 2997 887513.4 780557.9 1515.0 3(M0 887299.0 780821.5 1577.0

2912 8881044.1 180(M8.9 1575.0 2955 881728.6 780215.0 1516.0 2998 887593.0 780534.0 1575.3 3041 88132••' 7808304.6 1572.0

2913 888121.5 180OS5.3 1573.0 2956 887746.8 780227.1 1572.0 2999 887640.1 780514.1 1513.0 3042 887~7.7 780828.4 1572.0

~ 291. 888097.0 780001.0 1514.0 2957 887762.2 780250.9 1512.0 3000 887673.0 180572.9 1575.0 30043 887365.9 780889.3 1572.0

2915 888076.' 180017.1 1573.0 2958 881181.9 780213.0 1572.0 3001 887720.5 180632.0 1576.0 304.. 887389.5 180884.0 1573.0
2916 888211.3 7801~4.6 1589.0 2959 881761.7 780268.3 1573.0 3002 8B77~9.6 180653.5 1588.0 30.5 887405.8 780878.5 1575.5

A 2917 888'''8.2 780092." 1516.0 2960 887814.2 780260.9 1573.0 3003 887557.0 780553.3 1572.0 3046 887~52.8 180911•• 1516.0

I 2918 88B058.6 779878.5 1572.0 296. 887849.8 780302.2 1572.0 300. 887513.5 180591.1 1575.8 30.7 887481.7 780945.1 1588.0
2919 888048.2 119895.8 1513.0 2962 887870.1 780330.7 1573.0 3005 8875904.8 180598.8 1575.0 30048 887335.. 780870.1 1512.0
2920 888040.3 779916.1 1580.0 2963 887880.2 7803.3.1 1575.0 3006 887605.6 780603.6 1573.0 3049 881332.8 18088".7 1513.0
2921 888026.2 7799049.5 1575.3 2964 887679.9 780257.9 1577.0 3001 887628.3 780601.7 1572.0 3050 887321.1 780966.0 1573.5
2922 888002.0 179962.3 1580.0 2965 887687.9 780260.9 1516.0 3008 887657.5 180647.5 1572.0 3051 887~6.0 180928.0 1573.0
2923 887991.2 179998.1 1575.5 2966 887712.9 180276.2 1572.0 3009 887685.1 180672.1 1576.0 3052 887565.0 780951.3 1573.0
292~ 887998.2 780015.1 1580.0 2961 887163.0 780315.1 1573.8 3010 887112.5 18069~.6 1583.0 3053 881310.3 780936.2 1512.0
2925 888022.0 780005.8 1515.8 2968 887813.6 780353.~ 1511.0 30tl 887"63.4 780595.2 1577.0 305~ 887381.1 780933.2 1573.0
2926 888033.8 180020.1 1580.0 2969 881900.9 18039••3 1576.0 3012 887482.8 780606.1 1514.0 3055 887404.0 780925.3 1575.0
2927 888043.3 780023.9 1513.0 2910 887949.9 180.31.3 lH1.0 3013 887503.6 180618.1 1572.0 3056 887403.6 780963.6 1572.0
2928 888067.6 780035.5 1512.0 2971 887725.9 7803~".0 IS7~.0 301. 8815~2.9 180635.3 1572.0 3057 887258.6 780B91.1 1578.0
2929 887930.7 780014.B 1512.0 2912 881171.1 180373.0 151••0 3015 887559.0 180615.8 1515.0 3058 887269.4 780897.0 1577.0
2930 887941.3 780033,4 1513.0 2973 887670.0 780378.5 1512.0 3016 881558.9 780625.8 1513.0 3059 887281.1 780906.3 1572.0

I 2931 881963.0 780018.2 1580.0 2914 881688.2 780395.6 157".0 3017 887525.1 780653.~ 1573.0 3060 887300.5 780913.5 1572.0
, 2932 888020.5 780098... 1575.0 2975 887765.5 180439.1 157~.0 3018 887567.6 780666.9 1573.0 3061 887309.2 780918.2 1573.0

I 2933 888079.2 780131.0 1515.3 2976 887807.3 780437.3 1571.0 3019 887610.1 7806~5." 1573.0 3062 881376.9 781000•• 1576.0
2934 887856.0 780022.1 1576.0 2977 88784.... 780458.5 1575.0 3020 887618.6 180679.~ 1575.0 3063 887"••3 780993.2 1574.0
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PT. NO
3064
3065
3066
3067
3068
3069
3070
3071
3072
3073
3074
3075
3076
3077
3078
3079
3080
3081
3082
3083
308..
3085
3086
3087
3088
3089
3090
3091
3092
3093
3094
3095
3096
3097
3098
3099
3100
3101
3102
3103
310"
3105
3106

NORTHING
887356.5
887384.1
887406.7
887290.0
887273."
887298.6
887333.9
88725".5
881317.4
887328.3
887161.0
887176.0
887195.4
887236.0
887253.3
887264.7
887291."
881218.4
887239.6
887257.5
88712".0
887134.3
887152.5
887202.9
881203.0
887206.3
8872.....6
887223.5
8872"3.9
887189.8
887142.2
887158.2
887159.1
887162.8
88716B.8
887199.7
887075.7
887085.6
887104.1
887109.9
887133.2
887013.2
887039.0

EASTING

181006.5
781016.4
781033.2
180960.8
780999.9
781038.4
781035.4
781013.7
781068.8
781079.9
781016.7
181021.4
7BI034l1...
781043.8
781053.3
781113.3
781078.3
781091.3
781120."
781114.7
781130.8
781135.1
78U"3.6
781140.5
781170.3
781175.4
78U63.5
781196.6
781211.9
781240.2
781214.7
781222.9
1812~".0

781249.7
78128.....
781280."
781339.8
781339.0
781339.0
781341.7
781339.5
781324.5
781339.0

ELEV

1575.0
1579.0
1588.0
1572.0
1573.0
157".0
1576.0
1572.0
1578.0
1579.0
1577.0
1576.0
1572.0
1572.0
1573.0
1515.0
1576.0
1512.0
1572.0
1573.0
1577.0
1576.0
1572.0
157".0
1576.0
1578.0
1578.0
1579.0
1589.0
1579.0
1572.0
1575.0
1516.0
1578.0
1579.0
1588.0
1572.0
157".0
1576.0
1578.0
1577.0
1577.0
1572.0

PT. NO

3107
310B
3109
3110
3111
3112
3113
3114
3115
3116
3IJl
3118
3119
3120
3121
3122
3123
3124
3125
3126
3127
3128
3129
3130
3131
3132
3133
3134
3135
3136
3137
3138
3139
31"0
3141
3142
3143
3144
3145
31"6
3147
3148
31..9

NORTHING
887052.6
887111.1
887119.3
887106.3
887106."
887015.S
887056.4
887065.0
887013.6
881078.1
881106.5
886989.2
887037."
887049.6
887065.5
887087.5
887100.3
B87124.3
8B7085.7
8870"9.0
887055.2
887081.9
886980.5
887006.4
887022.1
887064.1
887070.8
886996.9
887028.4
88704112.0
887009."
887021.9
887018.4
887076.9
886959.5
886985.9
887016.3
887020.9
887032.6
887040.0
886964.3
886989.8
886995.5

EASTING

781380.0
781391.9
781382.3
781"OS.9
781416.0
781414.6
181391.7
78140411.8
781418.5
781423.0
781432.4
781412.5
7BI"65.6
781466.0
781466.6
781469.5
7B1475.1
781544.1
7815"2.6
781607.5
781607.9
781608.3
781606.0
781606.2
781606.6
781715.1
781716.1
781715.9
781116.7
781175.2
781790.0
781116.6
781814.0
78182~.0

781810.1
781820.4
781835.6
781844.4
791877.7
781875.1
78188".2
781877.8
781877.9

ELEV

1572.0
1572.0
1516.0
1572.0
1576.0
1572.0
1514.0
1575.0
1516.0
1578.0
1577.0
1577.0
1512.0
1573.0
1576.0
1577.0
1579.0
1591.0
1578.0
1576.0
1578.0
1579.0
1577.0
1572.0
1572.0
1576.0
1578.0
1572.0
1572.0
1575.0
1571.0
1572.0
1572.0
1578.0
1518.0
1572.0
157".0
1575.0
1576.0
1578.0
1572.0
1572.0
157".0

PT. NO

31SO
3151
3152
3153
31504
3155
3156
3151
3158
3159
3160
3161
3162
3163
3164
3165
3166
3161
3168
3169
3170
3171
3172
3173
3110iJ
3175
3176
3177
3118
3179
3180
3181
3182
3183
318"
3185
3186
3187
3188
3189
3190
3191
3192

NORTHING
887006.8
881031.7
887036.7
88704112.5
887052.8
887059.2
887137.6
886905.2
886959.6
887003.8
887038.9
88104".8
887050.7
881062.9
887054.6
887083.6
886925.1
886907.4
886930.3
88696".0
886979.3
886997.0
886995.7
886880.2
886897.9
886893.7
886898.6
886915.3
886929.5
886946.4
886953.4
886980.8
886831.0
886828.7
886829.8
886835.3
886879.9
886979.4
886821.2
8868"6.4
886858.0
886577.7
886578.0

EASTING

781877.0
781938.9
78193S.7
781932.8
781929.1
781928.7
781993.2
781917.9
781943.9
781962.2
781985.2
781983.8
781981.9
781979.1
782007.2
781990.8
781935.7
781977.5
781969.6
781980.7
781983.1
782004.5
782011.5
782013.3
781990.2
782002.7
782020.7
782022.4
782021.9
182025.6
782032.0
782068.04
781992.2
782007.3
782016.1
782039.2
782036.9
782122.0
782070.7
782070.4
782077.1
782047.9
182100.3

ELEV

J575.0
J572.0
157".0
1575.0
1576.0
1578.0
1596.0
1578.0
1512.0
1572.0
1572.0
1514.0
1575.0
1576.0
1572.0
1578.0
1572.0
1572.0
1572.0
1575.0
1575.0
1576.0
1578.0
1575.0
1573.0
1575.0
1575.0
1572.0
1572.0
1575.0
1578.0
1578.0
1572.0
1572.0
151".0
1576.0
1576.0
1596.0
1577.0
1577.0
1577.0
1578.0
1575.0

PT. NO

3193

3195
3196
3197
3198
3199
3200
3201
3202
3203
3204
3205
3206
3207
3208
3209
3210
3211
3212
3213
321"
3215
3216
3217
3218
3219
3220
3221
3222
3223
3224
3225
3226
3227
3228
3229
3230
3231
3232
3233
3234
3235

NORTHING
886573.4
886506."
886518.7
886526.5
886585.1
886461.6
886473.6
886480.0
886508.9
886410.7
886424.0
886431.7
886446.3
B86539.6
886619.7
886417.0
886....8...
886"94.8
886"00.3
886398.2
88647".5
88638".1
886368.7
886392.3
886..05.9
886"36.1
886"83.5
886530.7
8863"4.9
886362.2
88637".8
886358.2
886385.2
886386.4
886408.4

886592.2
886329.3
886327.2
886342.7
886358.0
886359."
886373.3

EASTING

182154.1
782176.2
782182.3
782187.0
782198.0
782253.8
782259.4
782267.1
782261.8
782312.6
782319.1
782322.9
782329.5
782381.5
182381.6
782375.1
782373.5
782388.4
18240...2
782416.8
782"44.2
782414.4
7824"5.2
782435.3
782438.1
782....2.0
782503.4
782508.7
782480.5
782484.0
782"'''.3
782503.5
782470.2
782519.7
782529."
782595.3
782627.3
78253...5
7825"6."
782519.0
78251".2
782533.8
782524.4

ELEV

1576.0
1512.0
1572.0
1575.0
1577.0
1572.0
1572.0
1575.0
1576.0
1576.0
1572.0
1572.0
1575.0
1577.0
1595.0
1577.0
1575.0
1576.0
1573.0
1576.0
1575.0
1573.0
1573.0
1576.8
1573.0
1573.0
1576.0
1516.8
1573.0
1517.0
1576.0
1577.3
1573.0
1572.0
1575.0
1577.0
1595.0
1573.0
1576.0
1573.0
1577.0
1573.0
1573.0
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PT. NO
3236
3237
3238
3239
32~O

32~1

32<42
3243
32-1-1
32415
32<46
32047
32<48
32~9

3250
3251
3252
3253
32504
3255
3256
3251
3258
3259
3260
3261
3262
3263
3264
3265
3266
3267
3268
3269
3210
3271
3272
3273
3274
3275
3276
3211
3278

NORTHING
886~~6.1

886-199.3
886262.6
886281.5
886288.5
886300.1
886301.5
886323.1
886315.9
886337.8
8863-17.8
886379.1
886141~.1

886280.7
886318.6
886337.9
886345.of
886353.1
886362.04
886247.0
88625-1.0
886263.1
886291.3
886300.3
886209.1
886222.9
886231.04
886257.9
886262.3
886199.8
886209.1
886214.1
886235.1
886113.9
8861304.9
886153.3
8862-10.0
886226.5
886170.1
886175.4
886191.7
886115.6
88609-1.9

EASTING

782567.5
782596.9
782557.7
782566.04
782569.5
782575.2
782591.3
182572.6
782591.8
782586.2
782591.1
782608.3
782623.6
782615.7
782607.7
182612.3
782628.5

782668.2
7826-14.6
782657.4
782645.6
182662.9
782688.5
782101.5
782714.3
782721.2
782695.0
782714.9
782733.9
782738.3
182153.2
782736.9
782769.8
782779.5
782788.6
782785.5
782813.3
782821.2
782830.2
782853.3
782901.~

782915.5

ELEV
1576.0
1576.5
1571.0
1572.0
1572.0
1576.0
1576.5
1571.0
1576.0
1576.0
1573.0
1512.0
1516.0
1576.0
1573.0
1573.0
1515.0
1516.0
1517.0
1572.0
1573.0
1573.0
1573.0
1576.0
1572.0
1575.0
1576.0
1576.0
1577.0
1572.0
1575.0
1516.0
1577.0
1578.0
1517.0
1512.0
1578.0
1516.0
1572.0
1575.0
1511.0
1571.3
1572.0

PT. NO
3279
3280
3281
3282
3283

3285
3286
3287
3288
3289
3290
3291
3292
3293
3294
3295
3296
3297
3298
3299
3300
3301
3302
3303
330-1
3305
3306
3307
3308
3'09
3310
3311
3312
3313
3314
3315
3316
3311
3318
3319
3320
3321

NORTHING
886103.9
886111.8
886179.04
886210.1
886135.9
886134.7
886067.5
886068.6
886089.7
886117."
886132.6
885972.5
885998.2
886030.1
886030.3
886103.9
8859M.o4
886027.2
886057.2
886078.2
8B61~.1

885929.3
885945.6
88595&.7
885964.7
885971.7
885977.0
8859904.0
885984.0
886000.1
886006.4
885993.9
886005.6
886023.-1
885966.8
885990.1
886036.5
885819.0
885897.1
885905.5
885910.2
885913.2
885929.8

EASTING

782920.-1
782982.1
783029.1

783040.9
783066.7
783090.9
782984.8
783017.~

783102.1
783104.4
183062.6
783072.5
783098.2
783116.0
183097.5
783125.9
783114.-1
783169.3
783166.4
78317-1.2
783164.4
783175.0
783182.04
783181.2
783192.9
783196.0
783179.1
783204.4
783176.6
783177.0
783212.5
783218.2
783229.4
783222.0
783260.1
783259.3
783222.8
183238.1
783245.3
783249.8
783280.2
783262.7

ELEV
1515.0
1577.0
1578.0
1589.0
1573.0
1573.0
1573.0
1513.0
1573.0
1576.0
1577.0
1577.0
1572.0
1573.0
1576.0
1575.0
1572.0
1513.0
1574.0
1575.0
1577.0
1577.0
1575.0
1572.0
1572.0
1513.0
1576.0
1571.0
1571.5
1576.0
1573.0
1576.0
1573.0
1573.0
1577.0
1573.0
1573.0
1577.0
1575.0
1572.0
1572.0
1576.0
1576.5

PT. NO
3322
3323
33204
3325
3326
3327
3328
3329
3330
3331
3332
3333
3334
3335
3336
3337
3338
3339
3340
33e11
3342

3346
33-17
33-18
33-19
3350
3351
3352
3353
3354
3355
3356
3357
3358
3359
3360
3361
3362
3363
3364

NORTHING
885960.8
886000.1
886050.9
885902.1
885928.1
885950.8
885994.7
885861.2
885941.1
885906.0
886028.5
885770.0
885780.2
885790.6
88581~.5

885866.3
885892.7
885981.3
885928.8
885955.7
885719.2
88580-1.-1
885789.6
885819.7
8858-14.4
885887.0
885954.9
885773.0
885789.4
885821.0
885988.3
886018.2
885675.5
885699.1
885807.0

885738.2
885750.5
885868.3
885864.2
885866.1
885680.8
885711.2

EASTING

783278.3
783305.6
7833-17.2
783289.5
783311.1
783366.7
783338.1
783353.3
7833"0.5
7833-17.8
783435.0
783365.2

783382.4
783319.0
783~48.4

783437.5
783446.9
1834133.6
783518.7
183-137.9
183406.5
783-1-10.7
7830450.5
783~72.2

783578.7
783590.6
783520.2
783527.9
783550.9
783663.~

783673.1
783529.9
783~0.5

783643.5
783688.7
783689.0
783675.8
783719.1
783736.6
783761.9
783728.1
783717.7

ELEV
1573.0
1575.0
1576.0
1573.0
1573.0
1576.0
1576.0
1575.0
1515.0
1575.0
1577.0
1577.0
1515.0
1572.0
1576.0
1577.0
1576.0
J577.0
1576.0
1577.5
1513.0
1573.0
1575.0
1576.0
1577.0
1577.5
1577.3
1573.0
1575.0
1571.0
1578.0
1587.0
1517.0
1513.0
1577.8
1577.0
1516.0
1511.0
1513.0
1513.0
1571.0
1573.0
1573.0

PT. NO
3365
3366
3367
3368
3369
3370
3371
3372
3313
3374
3375
3316
3377
3318
3379
3380
3381
3382
3383

3385
3386
3387
3388
3389
3390
3391
3392
3393
339-1
3395
3396
3391
3398
3399
3~00

3-101
3-102
3403
3-104
3-105
3406
3407

NORTHING
885727.3
88586'.1
8859204.0
885678.5
885671.3
8857~.2

885793.3
8855804.6
885605.9
885602.1
885607.3
885651.7
885764.2
885620.04
885626.7
885626.9
885716.4
885488.5
885510.9
885668.5
885691.2
885738.8
885759.9
8855042.8
885564.0
885595.3
885624.1
8856~2.5

885507.7
885520.2
885635.3
885407.9
885435.9
88546-1.6
885486.6
8855043.1
885380.3
885402.4
8854-15.8
8854192.8
885511.5
885Se10.9
885334.8

EASTING

783102.6
183799.1
7838-12.3
7837"2.2
783778.9
7837704.04
183809.6
783763.3
783776.1
783&55.2
783B6~.0

783850.2

783881.9
783900.5
783920.7
783971.7
783906.5
183919.2
783989.9
783968.1
783998.3
184018.3
784000.8
784009.8
784007.6
784007.1
783998.8
783988.5
183994.1
7804070.0
18"1087.8
7841098.8
184087.8
7840904.0
7804161.5
784160.2
784171.8
7804186.8
784209.8
784250.0

784215.2

ELEV
1575.0
1578.0
1587.0

1575.0
1573.0
1577.0
157'7.0
1513.0
1573.0
15704.0
1576.0
1571.8
1575.0
1576.0
1517.0
1571.0

1571.0
1573.0
1573.0
1573.0
1578.0
1588.0
1576.0
1571.0
1577.8
1577.0
1575.0
157'.0
1515.0
1577.3
1517.0
1573.0
1513.0
1575.0
1571.5
1577.0
1573.0
1573.0
1577.0
15'78.0
1585.0
15'77.0
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PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV PT. NO NORTHING EASTING ELEV

3408 885348.9 784281.6 1573.0

It 3409 885367.3 784290.5 1573.0

J 3410 885382.0 184299.9 1575.0
3411 885420.0 784320.1 1577.0
3412 885383.0 784416.2 1577.0
3413 885411." 784436.6 1577.0
3414 885439.5 784421.9 1578.0
3415 885472.1 784426.9 1589.0
3416 885265.3 784398.6 1579.0
3417 885317.8 784441.8 1574.0
3418 885330.5 784438.1 1575.0
3419 885410.3 784495.0 1575.0
3420 885411.0 784502.5 1577.0
3421 885267.9 784464.2 1578.0
3422 885286.4 784461.0 1573.0

! 3423 885303.5 784455.4 1573.0, 3424 885326.9 784500.9 1574.0
& 3425 885343.5 784509.0 1575.0I 3426 885379.1 784522.5 1577.0

J 3427 885429.9 784569.0 1578.0
3428 885481.6 784562.4 1596.0
3429 885194.6 784502.0 1579.0

l! 3430 885242.6 784505.3 1578.5is

3431 885302.3 784530.1 1574.0
3432 885328.7 784548.3 1574.0

It 3433 885402.3 784623.3 1577.0

J 34341 885252.2 784555.6 1579.0
3435 885282.9 784625.5 1579.0
3436 885318.8 784597.7 1575.0
3437 885341.1 784605.8 1575.0
3438 885346.1 784665.7 1575.9
3439 885423.4 784691.5 1577.0
3.,40 885313.4 784678.1 1579.0
3441 885328.6 784709.5 1577.0
3442 885359.7 784748.1 1566.0
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Red Mountain Freeway (202L)
Power Road to University Drive

I. INTRODUCTION

Arizona Department of Transportation
Final Drainage Report

J2 Engineering and Environmental Design performed the design of the East Channel
extension, the Collector Channel and its associated inlet structures and pipes draining into
the flood pool, and the Las Sendas Channel and the 86th Street Channel inlets into the
flood pool.

This report documents the hydrologic analysis and hydraulic design of those features.

The report prepared as part of the 30 percent design, Red Mountain Freeway (202L),
Initial Drainage Report (Stage 11 Design), Power Road to University Drive (May 2004),
was used as the basis of the final design. Modifications that were made are noted in the
following paragraphs.

II. HYDROLOGIC ANALYSIS

The terrain in the study area generally slopes from the northeast to the southwest.
Portions just upstream of the proposed flood pool have been developed, and at these
locations collection facilities associated with the developments have been constructed
that concentrate the flows that will direct them into the flood pool. At locations upstream
ofthe flood pool where no development has occurred, offsite runoff generally sheet flows
to the flood pool. At these locations the sheet flow will enter the collector channel and
then be directed to the bottom of the flood pool by pipes or weir spillways. A pipe or
spillway has been designed for each location where swales enter the proposed flood pool.
The offsite hydrology can be divided into four distinct watersheds. The first is the
watershed from the southern end of the flood pool to Brown Road. The second is Brown
Road to McKellips Road, the third is McKellips Road to McDowell Road, and the fourth
is McDowell Road to the northern end ofthe flood pool.

Southern end of flood pool to Brown Road
The entire length of this segment has been developed, and facilities are in place to collect
and concentrate the flows at several locations. The existing 86th Avenue channel located
near collector channel station 191+00 and an existing grouted rip rap channel concentrate
flows within this reach. Additionally, several retention basins collect local flows and
drain into the flood pool through existing pipes which will be extended to the bottom of
the flood pool. The undeveloped parcel located just southeast of Brown Road and the
flood pool drains to the flood pool, but it is anticipated that when this parcel is developed
retention will be provided. Additionally, the church immediately to the east of the
undeveloped parcel has a retention basin for onsite flows that overflows into the flood
pool.
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Red Mountain Freeway (202L)
Power Road to University Drive

Arizona Department of Transportation
Final Drainage Report

Brown Road to McKellips Road
The southern portion of this segment has been developed, while the northern portion of
this segment is undeveloped desert. Several drainage areas were re-delineated from the
30% drainage report based on recent development just north ofBrown Road. The newly
delineated areas (OF-C6 through OF-CI) are shown on the Drainage Area Map in
Appendix A. Runoff originating north of McKellips Road pond behind McKellips Road
passes through several 30-inch and 36-inch pipes. Flows in excess of the culvert
capacities gradually flow west until they pond behind an elevated maintenance road.
There flows overtop McKellips Road and continue to sheet flow towards the flood pool.

The existing swales in this area are generally poorly defined, and the washes will likely
meander with time. For this reason, the collector channel inlets 979 and 980 have been
designed with some redundancy to provide a factor of safety for possible future
meandering of the washes. The design flow at these inlets (169 cfs) was calculated by
the following method: 1) using one quarter of the sum of the flows at the adjacent weir
spillways: (990 + 630) * 0.25 = 405 cfs; then 2) subtracting the 30% drainage report
flow of68 cfs at CB 978, or 405 - 68 = 337 cfs; then finally 3) dividing 337 by 2 to get
169 cfs.

McKellips Road to McDowell Road
The segment from McKellips Road to McDowell Road is primarily developed, with
several collection channels upstream ofthe proposed flood pool that collect the offsite
runoff and concentrate it at the flood pool. The existing collection facilities include a ­
collection channel and outlets at stations 81 +25 and 96+00. A third outlet at station
69+50 serves as the outfall for two residential retention basins and collection systems.

McDowell Road to the northern end of flood pool
The La Sendas Development north ofMcDowell Road and upstream of the flood pool
constructed the La Sendas Channel to collect and convey offsite flows. Flows generated
within the development drain to a retention basin that overflows into the La Sendas
Channel. Therefore, the only flow that enters the flood pool besides the La Sendas
Channel within this reach is the local runoff between the flood pool and Red Mountain
street. J2 revised the 30 percent hydrologic analysis in this area by delineating six new
drainage areas (OF-A6 through OF-AI). Runoff from these drainage areas was
calculated using the Rational Method.

The following Table 1 is a summary ofpeak IOO-year discharges used in the design of
the collector channel system.

Hydrologic analyses including Rational Method calculations and a drainage area map
showing the J2-delineated drainage areas can be found in Appendix A.
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Red Mountain Freeway (202L)
Power Road to University Drive

Arizona Department of Transportation
Final Drainage Report

Table 1: Summary of Peak 100-year Design Discharges

Inlet/Pipe Collector 100-Year Source of Comments
Number Channel Peak Design Data

Station Q (cfs)
950 12+84 52 J2 (OF-A6) Rational method
951 18+20 22 30% report
952 20+10 21 J2 (OF-A4) Rational method
953 23+78 23 J2 (OF-A3) Rational method
954 25+62 49 J2 (OF-A2) Rational method
955 32+58 43 12 (OF-AI) Rational method

Las Sendas 1507 30% report
956 43+80 12 30% report
957 46+81 28 30% report
958 48+91 34 30% report
959 62+55 93 30% report
960 68+06 187 30% report

Weir Inlet 69+50 303 30% report
961 70+73 4 30% report
962 74+50 20 30% report
963 76+58 7 30% report
964 77+72 10 30% report

Weir Inlet 81+30 200 30% report
965 84+62 3 30% report

Weir Inlet 96+00 464 30% report
966 107+21 14 30% report
967 108+61 21 30% report

Weir Inlet 112+00 760 30% report
968 114+00 7 30% report
969 117+15 130 30% report
970 118+38 25 30% report
971 120+40 23 30% report
972 123+45 12 30% report

Weir Inlet 128+50 310 30% report
973 133+10 144 30% report
974 137+75 112 30% report
975 142+27 56 30% report
976 144+65 6 30% report
977 147+70 40 30% report

Weir Inlet 152+30 990 30% report
978 157+78 68 30% report
979 160+44 169 J2 See text
980 162+78 169 12 See text

Weir Inlet 165+30 630 30% report
981 169+33 11 J2 (OF-C6) Rational method
982 171+48 64 12 (OF-C5) Rational method

(
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InletlPipe Collector IOO-Year Source of Comments
Number Channel Peak Design Data

Station Q (cfs)
983 174+36 45 J2 (OF-C4) Rational method
984 178+28 56 12 (OF-C3) Rational method
985 181+13 29 J2 (OF-C2) Rational method
986 183+39 35 J2 (OF-C1) Rational method
987 193+70 4 30% report

86th St. 460 30% report
988 197+45 15 12 (OF-Dl) Rational method
989 200+05 160 30% report
990 205+00 2 12 (ON-990) Rational method
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III. DESIGN OF THE COLLECTOR CHANNEL SYSTEM

The purpose of the proposed collector channel system is to intercept offsite flow
approaching the flood pool from the northeast, and to then direct it into inlets and weir
spillways that convey it into the flood pool. The channel does not carry flow for long
distances parallel to the contours of the natural terrain. It is graded in a series of sumps,
in the bottoms of which are inlets and weir spillways that carry flows into the flood pool.
The offsite flows arrive at the collector channel in both concentrated and sheet flow
forms.

Concrete lining is proposed for most of the length of the collector channel in order to
prevent headcutting as offsite flow spills into the channel. 12 performed several field
visits to confirm locations ofconcentrated inflow into the channel. In areas where no
significant offsite flow is expected to spill into the channel, an earth-lined channel
configuration is proposed. This occurs only in two locations, between channel stations
87+00 and 93+10 and between 203+00 and 213+30; both locations are adjacent to
residential areas with block walls.

Throughout most of its length, the configuration of the collector channel system consists
ofa channel along the eastern right-of-way line and a 16-foot wide maintenance road
along the west top of channel, adjacent to the flood pool. This layout allows flows to
enter the channel without spilling over the maintenance road. The channel depth on the
west side (adjacent to the flood pool) was set at three feet in most locations. The profile
of the west bank was setto follow the existing ground as closely as possible, so that if the
channel capacity was exceeded (by an event greater than the design event), water surface
elevations in existing washes would not increase at any location as a result of the project.
The east bank of the channel is notched to accommodate existing washes as they enter the
channel, varying from a height of 0 to 3 feet depending on the depth of the incoming
wash.

The channel lining typical section includes a 2 foot turndown on the upstream (east) bank
to prevent undermining ofthe channel as flows spill into the channel from the east. On
the west top of bank, a I-foot turndown depth is used.

Between stations 150+03 and 181+20, the channel and maintenance roads are reversed so
that the channel lining does not lie above the City ofMesa water line. Within this reach
of the channel, offsite flows will pass over the maintenance road; although this is not

.desirable, conversations with the City of Mesa indicated that it would be less desirable to
have channel lining directly over the water line.

There is also a City ofMesa sewer line in the same general location as the water line.
There are several locations where sewer manholes will be in the channel lining. The
channel alignment was set so that the manhole would be in the side slope of the channel
rather than in the bottom of the channel.

5 April 2005



Red Mountain Freeway (202L)
Power Road to University Drive

Arizona Department of Transportation
Final Drainage Report

)

Catch basin inlets, downdrain pipe culverts, and outlet structures are located at the low
points in the channel profile to carry the flows into the flood pool. The catch basins
consist ofADOT standard C-15.81 median type inlets for locations with the lowest
discharges. For higher flows, the ADOT standard C-15.75 drop inlets with access barrier
grates are used.

The crests in the channel flowline profile in between the sumps are not high enough to
contain the entire design flow at any given inlet; therefore some inflow from a particular
wash may enter the flood pool through more than one inlet. This scheme ofmixing flows
helps to evenly distribute inflows, which of course may not occur in the same proportions
shown by the hydrologic analysis.

J2 used corrugated metal downdrain culvert pipes as opposed to smooth materials
because the increased roughness helps to decrease flow velocities due to the steep grades
of the pipes.

Energy dissipater structures are proposed at the outlets of the pipes because the flow
velocities are typically on the order of 15 feet per second at the pipe outlets. The energy
dissipaters consist of the US Bureau of Reclamation (USBR) hanging baffle impact
basins. The design is based on methods outlined in the the USBR publication Design of
Small Canal Structures.

At several locations, weir inlets and spillways are used to carry flows from existing
washes into the flood pool. This approach is used for locations with the largest
discharges. The weir configuration includes concrete lining on the maintenance road,
grouted riprap outside of the maintenance road, and a grouted riprap spillway. The length
of the weir/spillways are based on a flow depth of 3 feet, which matches existing ground
upstream of the collector channel.

The elevations of weir inlet crests were set lower than adjacent inlets in the collector
channel so that they could serve as emergency "positive drainage" locations in case the
catch basin inlets become clogged with debris.

The longitudinal grades of the collector channel flowline were set to match the existing
terrain as closely as possible. The sumps are generally located at or near points where
existing washes enter the channel. Inflows enter directly into the channel sumps and do
not have to travel long distances in the channel. The channel therefore does not function
as a conveyance facility, but rather as a series ofponds with drains at the bottoms of
those ponds. Therefore the capacity of the channel system is controlled mostly by the
sump inlet and weir headwater capacities rather than by the conveyance capacity of the
channel.

At several locations near the south end of the collector channel, there are existing outlet
pipes from residential detention basins. These pipes will be extended using the same pipe
size and material into the flood pool.
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The existing Las Sendas Channel will be modified to carry flows into the flood pool. The
existing channel consists of a soil cement lined portion and an earth lined portion. The
entire soil cement lined portion will be removed as part of this project. A vertical wall
transition (sometimes called the "ACDC" type transition) is used to transition from the
earth lined trapezoidal cross section portion of the channel to a vertical channel
configuration. Then flow passes under the maintenance road through a 4-barrelI2' x 8'
reinforced concrete box culvert (RCBC) before dropping down into the flood pool in a
USBR baffle chute energy dissipater.

The baffle chute drop structure design is based on concepts depicted in the USBR
publications Design olSmal! Dams and Design olSmal! Canal Structures. The design
procedure in these publications outlines the derivation of baffle block sizes and spacing,
as well as the overall spillway dimensions. These structures are very effective in
reducing flow velocities in steep drops such as this.

The existing 86th Street channel is a concrete lined channel that will also be modified to
enter the flood pool. At this location, a vertical wall transition is used to vary from a
trapezoidal cross section to a vertical or U-channel section. The proposed channel
includes a steep drop section, after which flow then enters a single barrel 8' x 8' RCBC
passing under the maintenance road, then exits into the flood pool. A hanging baffle
impact basin energy dissipater is proposed at this location to reduce velocities as flows
enter the flood pool. The 30 percent design included a riprap basin at the outlet ofthe
RCBC for energy dissipation, but hydraulic calculations indicate that flow velocities are
too high (> 20 fps) for a riprap basin energy dissipater.

IV. DESIGN OF THE EAST CHANNEL EXTENSION

The East Channel designed as part of the Red Mountain Freeway (RMF), University to
Southern segment will be extended to the north as part of the RMF, Power Road to
University Drive segment. The same cross section that was used on the RMFUS segment
is maintained and an end terminus consisting of a 10: I slope is proposed at the north end
ofthe channel extension.

The temporary dumped riprap grade control structures constructed as part of the RMFUS
project are to be removed as part of this project.

V. HYDRAULIC CALCULATIONS

Collector Channel Inlets
The capacities of inlets in the collector channel were calculated using methods outlined in
the FHWA publications HDS-5 and HY-22. J2 developed headwater-discharge rating
curves for each type of inlet used: the ADOT standard C-15.81 inlet with a 24-inch
outlet pipe; and the ADOT standard C-15.75 drop inlet with outlet pipes ranging in size
from 24-inch to 48-inch sizes. For the C-15.81 inlets, rating curves for both weir flow
and orifice flow were developed. The governing (lowest) discharge for each headwater
elevation was retained as the overall capacity of the inlet. For the C-15.75 inlets, only
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orifice discharge calculations were performed because the design of the inlets calls for
the springline of the pipe to be below the channel flowline. A spreadsheet tabulating the
capacities of the various inlet configurations is included in Appendix C.

The allowable headwater depth at each inlet location was determined by measuring the
depth from the inlet grate elevation up to the top of the banks of the incoming wash. The
implicit assumption in this approach is that during the 100-year storm event, the
incoming washes will be flowing at least at bank-full depths.

In the capacity calculations, a 50 percent clogging factor was used on the C-15.81 inlets
because the grate openings are small and are prone to clog with debris. The C-15.75 drop
inlets include an access barrier grate at the inlets to the pipes, but the bar spacing on these
grates is large in comparison to the C-15.81 grates. Therefore no clogging factor was
used in developing the C-15.75 rating curves.

Downdrain Pipe Analysis
The inlets and downdrain pipes were then checked using Haestad FlowMaster software,
which employs the FHWA culvert equations. The purpose of these calculations was
twofold: 1) to verify that the headwater elevations at the inlets would not be limited by
the capacities of the pipes and 2) to compute the outlet velocities and depths for use in
computing the size ofthe impact basin energy dissipaters as discussed below.

The downdrain culvert profiles are characterized by a steep segment at their upstream
ends leading from the collector channel inlets, and a relatively flat 10- to 20-foot long
segment at their outlet ends. This configuration is intended to change the flow to a more
horizontal direction so it will squarely impact the hanging baffles in the energy
dissipaters rather than pass under them.

To evaluate the culverts, J2 analyzed only the steep portion of the pipes. This approach is
conservative because it would be expected to give higher velocities than if the flat
portions were modeled along with the steep portions. This conservative approach was
used since the outlet velocities and depths were used for sizing the impact basin energy
dissipaters.

Hanging Baffle Impact Basin Energy Dissipaters
At the exits of the downdrain pipes, hanging baffle impact basin energy dissipaters are
proposed. The design of these structures is based on methods described in the USBR
publication Design ofSmall Canal Structures. This publication outlines procedures for
sizing the various elements ofthe structures based on hydraulic parameters. 12 has
created a spreadsheet to assist in performing these calculations. This spreadsheet is
included in Appendix C.

Rather than create a separate energy dissipater design for each individual pipe, J2
developed a design for each individual pipe size and number of pipes. For example, the
hydraulic data for all single 24 inch pipes were compiled and the most severe hydraulic
conditions (highest velocity and lowest depth) were used in the energy dissipater
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spreadsheet to size the appropriate structure. The same method was then used for single
30 inch pipes, single 36 inch pipes, double 36 inch pipes, and so on. ,! t

u.J ~c/ ,yY~
Baffle Chute Drop Structure "./ 2

C
vJ v...~

The existing Las Sendas Channel carries a 1OO-year peak discharge of 1507 cfs and will
spill into the flood pool via a proposed 4-barrel 12' x 8' concrete box culvert and a A-\) "'" P
proposed baffle chute drop structure. As with the hanging baffle energy dissipaters, the
baffle chute was designed using methods outlined in the USBR publication Design of
Small Canal Structures. 12 developed a spreadsheet that aids in the sizing of the chute
and the baffle blocks. See Appendix C for a printout of that worksheet.

Weir Spillways
At several locations along the collector channel weir spillways are proposed to carry
larger discharges into the flood pool. The spillways also serve as a positive drainage
outlet in case one or more grated inlets in the collector channel become clogged with
debris. The spillways have a trapezoidal weir cross section. 12 sized the weirs such that
the headwater depth would be less than or equal to the available depth of flow in the
incoming wash east of the collector channel. A worksheet for the hydraulic sizing ofthe
weir spillways is provided in Appendix C.

Channel Hydraulics
The East Channel extension, the Las Sendas and the 86th Street Channels were analyzed
using the U.S. Army Corps of Engineers HEC-RAS program. HEC-RAS output is
provided in Appendix B.
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Appendix A: Hydrologic Analysis

• Rational Method Calculations
• Drainage area map
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Rational Runoff Method
FCDMC Rational Method

Project: Red Mountain Freeway: Power to University

Basin: OF-A6

oa~~ --1:-:1-'-1;:'::;:'::/~:-:O-=-O-'-4-
----=--:.:....:.:.-==-=-'--

Checked: ---:-:=~A;:J:.:.R'c-c=-,­
Project No.: H578201D (4.0031)

Note:

Runoff Coefficient. C and Basin Area. A

min (5 or 10 minutes)MinTc: 10
Watershed Classification: .=L"'O"'R::-:-__-:=_-= _

Phx Specific
Pl0-Yr6-Hour Precipitation: 2.07 1.89 inches

Area, A 2-Year 5-Year 1a-Year 25-Year 50-Year 1DO-Year
Subarea acres Land Usel Classification % Cover C C C C C C

1 10.16 NOR 100% 040 040 040 044 048 0.50
2 3.5 C2 100% 0.85 0.85 0.85 0.94 0,95 0.95
3 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0,00
7 0.00 0.00 0.00 0.00 0.00

Total: 13.6

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Weighted C = _--"'0."'5.:..1__---=0"'.5:..:1'-__0"'."'51-=---__"'0."'57'-_---'0"'-6;.::0__--'0:;..6=..1'-_

Time of Concentration, Tc I Rainfall intensity, i
Note: Minimum Tc = 10 min 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

Rainfall intensity for Tc = 10 minutes = 2,55 3,53 4.18 5.10 5.80 6.50 inlhour
Te is a function of intensity and vice-versa thus solution is iterative.

1) Longest flowpath length: L. and slope. S

Length. d. Elevation, ft Slope.
d'31H)'1~Seamen! ft Hiah Pt. LowPl. Chanae, H ftIft

1 926 123.0 100.0 23.0 0.025 5876
2 0.0 a
3 0.0 a
4 0.0 a
5 0.0 a

dT - 926 Sum = 23 j = 5876

L, miles = dT/5280 =__0-,-.1-,-7-,-5_ miles

S, fUmi = 5280(dTm'2 = 131.1 fUmi

COlT. S, fUmi = 5280(dTm'2 = 131.1 fUmi

0.0248 ftIft

(See Figure 54)

2) Roughness Coefficient, Kb (Table 3.1)

Landform: Undeveloped desert
Runoff Character: .:;M"'e"'d"'iu"'m.:..t:,:o..:,h;;,;ig"'h'- _

Type _-=,C,,=,.-- A-O Refer to Table 3.1 A=Min rough
m .0.025 B=Mod rough
b 0.15 C=Mod high rough

Kb = 0.1216 D=Max rough
User Specified Kb = (If a number is used this overrides the calculated value in calculations)

2-Year 5-Year 1O-Year 25-Year 50-Year 10O-Year
16.03 13.85 12.83 11.75 11.10 10.59
2.07 3.04 3.71 4.68 5.44 6.15
0.27 0.23 0.21 0.20 0.18 0.18
16.03 13.85 12.83 11.75 11.10 10.59

3) Tc Ii iteratip'o",n",: ---;;;-;;=,-_===-_===-===---;;;;-;==--;;===----,

Dischar e Q
2·Year 5-Year 10·Year 25-Year 50-Year 10O-Year

Q 0.51 0.51 0.51 0.57 0.60 0.61

l 2.07 3.04 3.71 4.68 544 6.15 incheslhour

f!" 13.6 13.6 13.6 13.6 13.6 13.6 acre
Add.Q

Q=CIA 14.5 21.3 26.1 36,1 44.5 51.6 cts
Q/A ratio = 1.1 1.6 19 2,6 3.3 3.8 ctslac
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Rational Runoff Method
FCDMC Rational Method

Project: Red Mountain Freeway: Power to University

Basin: OF-AS

oa~~ ---;1C:1-:'::/~C::::':/~C::O~04-:-­
Checked: ----'--'-'--'A"'J7.R=-=-''--'--

Project No.: H578201D (4.0031)

Note:

Runoff Coefficient, C and Basin Area, A

min (5 or 10 minutes)MinTc: 10
Watershed Classification: .;L"'O.:.;R=-__-::;:_-= _

Phx Specific
Pl0-Yr 6-Hour Precipitation: 2.07 1.89 inches

Area, A 2-Year 5-Year 10-Year 25-Year 50-Year 1DO-Year
Subarea acres Land Usel Classification % Cover C C C C C C

1 2.81 NOR 100% 0.40 0.40 0.40 0.44 0.48 0.50
2 5.7 C2 100% 0.85 0.85 0.85 0.94 0.95 0.95
3 0.00 0.00 0.00 0.00 0.00
4 0.00 000 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00

Total: 8.5

2-Year 5·Year 10·Year 25·Year 50·Year 100·Year
Weighted C = _-"'0."'7=.0__-'0"'.7"'0'--_--'0"'."'70"-__0"'."-77'--_-"'0"'.7=.9__-'0"'-8"'0'--_

Time of Concentration, Tc I Rainfall intensity, i
Note: Minimum Tc = 10 min 2-Year 5-Year 10-Year 25-Year 50-Year 100·Year

Rainfall intensity for Tc = 10 minu1es = 2_55 3.53 4.18 5.10 5.80 6.50 inlhour
Tc is a function of intensity and vice-versa thus solution is iterative.

1) Longest flowpath length: L, and slope, S

Length, d, Elevation, ft Slope,
d'3/H)A1JSegment ft High PI Low Pt. Change, H ftIft

1 1035 124.0 100.0 24.0 0.023 6797
2 0.0 0
3 0.0 0
4 0.0 0
5 0.0 0

dr = 1035 Sum - 24 j = 6797

L, miles = d,l5280 = 0.196 miles

S, fUmi = 5280(drmA2 =--'1722"'..':.4- fUmi

Corr. S, fUmi = 5280(drmA2 = 122.4 fUmi

0.0232 ftIft

(See Figure 5.4)

2) Roughness Coefficient, Kb (Table 3.1)

Landform: Undeveloped desert
Runoff Character. .",M"'e"'d"'iu"'m"'t"'o"'h"'ig"'h _

Type _ ....".,C=_A-O Refer to Table 3.1 A=Min rough
m -0.025 B=Mod rough
b 0.15 C=Mod high rough

Kb = 0.1268 O=Max rough
User Specified Kb = (If a number is used this overrides the calculated value in calculations)

2-Year 5·Year 10·Year 25·Year SO·Year 100-Year
18.16 15.61 14.44 13.22 12.48 11.89
1.93 2.87 3.52 4.45 5.18 5.87
0.30 026 0.24 0.22 0.21 0.20
18.16 15.61 14.44 13.22 12.48 11.89

3) Tc I i ilerati;:·o::..:n,-: --:= ~,----=~--=~--:::::-:',.._-_=~,.._---__,

Dischar e Q
2·Year 5·Year 10·Year 25·Year 50·Year 100·Year

Q 0.70 0.70 0.70 0.77 0.79 0.80

i 1.93 2.87 3.52 4.45 5.18 5.87 incheslhour
6 8.5 8.5 8.5 8.5 8.5 8.5 acre

Add.Q
Q=CIA 11.5 17.1 21.0 29.2 35.0 40.1 cts

QIA ralio = 1.4 2.0 2.5 3.4 4.1 4.7 ctslac

OF-A$.FCDMC.xls Page 1 of 1 811812005



Rational Runoff Method
FCDMC Rational Method

Project: Red Mountain Freeway: Power to University

Basin: OF-A4

By: __---,O=-V.:..:O=---__

Date: __1.:..:1"-/1,,,5~/2:.:0:.=0c:4_

Checked: __---!.-A~J~R:___
Project No.: H578201D (4.0031)

Note:

Runoff Coefficient. C and Basin Area, A

min (5 or 10 minutes)MinTc: 10
Watershed Classification: ~L=DO'.R~__-=;--~ _

Phx Specific
Pl0-Yr6-Hour Precipitation: 2.07 1.89 inches

Area, A 2-Year S-Year 10-Year 25-Year 50-Year 100-Year
Subarea acres Land Use/ Classification % Cover C C C C C C

1 1.54 NDR 100% 0.40 0.40 0.40 0.44 0.48 0.50
2 3.0 C2 100% 0.85 0.85 0.85 0.94 0.95 0.95
3 0.00 0.00 0.00 0.00 0.00
4 000 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 000 0.00 0.00

Total: 4.5

2-Year 5·Year 10-Year 25-Year 50-Year 100-Year
Weighted C = _--"-0."-7-",0__~0~.7c::0:-..__,,,0.,,-70,,--__-,,,0.,,-7-,-7__-,,0,-,.7-,,9__~0~.8~0~_

Time of Concentration, Tc I Rainfall intensity, i
Note: Minimum Tc = 10 min 2-Year 5-Year 10-Year 25-Year 50-Year 100·Year

Rainfall intensily for Tc = 10 minutes = 2.55 3.53 4.18 5.10 5.806.50 inlhour
Te is a function of intensity and vice-versa thus solution is iterative.

1) Longestflowpath length: L, and slope, S

Length, d, Elevation, ft Slope,
dA3/HIA1JSeqment ft Hiah Pt. LowPt. Chanae, H ftIft

1 1050 124.0 100.0 24.0 0.023 6945
2 0.0 0
3 0.0 0
4 0.0 0
5 0.0 0

d,-= 1050 Sum= 24 j =6945

L, miles = d,/5280 = _-,0::..1...:9.:.9_ miles

S, ftlmi = 5280(dT~)A2 = 120.7 ftlmi

Corr. S, ftlmi = 5280(dTm'2 = 120.7 ftlmi

0.0229 ftIft

(See Figure 5.4)

2) Roughness Coefficient. Kb (Table 3.1)

Landform: Undeveloped desert
Runoff Character. ~M~e",d:::iu~m=to...:h",ig"h:-.. _

Type _ --;:-C=~ A-D Refer to Table 3.1 A=Min rough
m -0.025 B=Mod rough
b 0.15 C=Mod high rough

Kb = 0.1337 D=Max rough
User Specified Kb = (n a number is used this overrides the calculated value in calculations)

2·Year 5-Year 10-Year 25·Year 50·Year 100·Year
19.09 16.39 15.14 13.86 13.08 12.46
1.88 2.80 3.45 4.36 5.07 5.76
0.32 0.27 0.25 0.23 0.22 0.21
19.09 16.39 15.14 13.86 13.08 12.46

3) Tc / i iterati-:::'o~n,-:----=-::,...----=-:.,.----:-::-:-:----=-::-:-:----c=-:.,.--....,..,=.,.-------,

Dischar e
2·Year 5-Year 10·Year 25-Year 50·Year 100·Year

Q 0.70 0.70 0.70 0.77 0.79 0.80
j 1.88 2.80 3.45 4.36 5.07 5.76 incheslhour
e, 4.5 4.5 4.5 4.5 4.5 4.5 acre

Add.Q
Q=CIA 5.9 8.8 10.8 15.0 18.0 20.6 ds

Q/A ratio = 1.3 2.0 2.4 3.3 4.0 4.6 cfs/ac

OF-A4-FCDMC.xls Page 1 of 1 811812005



Rational Runoff Method
FCDMC Rational Method

Project: Red Mountain Freeway: Power to University

Basin: OF-A3

By: _-,...,..c:0=-:V",0=-:cc-,-_
Date: 11115/2004

Checked: --=...:-'--A:::J""R::=-'-----

Project No.: H578201D (4.0031)

Note:

Runoff Coefficient, C and Basin Area, A

1.89 inches
Specific

Min Tc: 10 min (5 or 10 minutes)
Watershed Classification: 7L"'O"'R-"'---'==:::....;===::L-----

Phx
Pl0-Yr 6-Hour Precipitation: 2.07

Area, A 2-Year 5-Year la-Year 25-Year 50-Year 100·Year
Subarea acres Land Use/ Classification % Cover C C C C C C

1 8.03 NOR 100% 0.40 0.40 0.40 0.44 0.48 0.50
2 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00
7 0.00 000 0.00 0.00 0.00

Total: 8.0

2-Year S-Year 10-Year 25-Year 50-Year 100·Year
Weighted C =_--"'0.:::4"-0__.....:0::::.4"'0__--'0"".4"'0"-_--'0"".44=__"-0."'4"'8__--'0"'.5::::0'-_

Time of Concentration, Tc 1Rainfall intensity, i
Note: Minimum Tc - 10 min 2·Year 5-Year 10·Year 25·Year 50-Year 100-Year

Rainfall intensity for Tc = 10 minutes = 2.55 3.53 4.18 5.10 5.80 6.50 inlhour
Te is a function of intensity and vice-versa thus solution is iterative.

1) Longest flowpath length: L, and slope, S

Length, d, Elevation, ft Slope,
dA31H)A1JSeoment ft Hiah Pt. LowPL Chanoe, H ftIft

1 1115 126.0 100.0 26.0 0.023 7302
2 0.0 a
3 0.0 a
4 0.0 a
5 0.0 a

dT = 1115 Sum = 26 j = 7302

L, miles = dr/5280 = __0-,.2:..:.1.:...1_ miles
5, ftImi = 5280(~mA2 = 123.1 ftImi

Carr. 5, ftImi = 5280(~mA2 = 123.1 ftImi

0.0233 ftIft

(See Figure 5.4)

2) Roughness Coefficient, Kb (Table 3.1)

Landform: Undeveloped desert
Runoff Character: -"M::.:e"'d::.:iu::.:m.:..:t"'0.ch"'ig"'h _

Type _ """",C"",,_A-D Refer to Table 3.1 A=Min rough
m -0.025 B=Mod rough
b 0.15 C=Mod high rough

Kb = 0.1274 D=Max rough
User Specified Kb = (If a number is used this overrides the calculated value in calculations)

2-Year S-Year 1O-Year 2S-Year 50-Year 10O-Year
19.06 16.36 15.12 13.84 13.06 12.44
1.88 2.81 3.45 4.36 5.07 5.77
0.32 0.27 0.25 0.23 0.22 0.21
19.06 16.36 15.12 13.84 13.06 12.44

3) Tc Ii iteratrio::.:n,-:------;=__--~;_c.,_--==--==--;=;--_;_;:~;_c.,_::_--__,

Oischar e
2-Year 5-Year 1O-Year 2S-Year 50-Year l00-Year

Q 0.40 0.40 0.40 0.44 0.48 0.50
i 1.88 2.81 3.45 4.36 5.07 5.77 inchesihour

8- 80 8.0 8.0 8.0 8.0 8.0 acre
Add.Q

Q=CiA 6.0 9.0 11.1 15.4 19.6 23.2 cts
O/Aratio = 0.8 1.1 1.4 1.9 2.4 2.9 cts/ac
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Rational Runoff Method
FCDMC Rational Method

Project: Red Mountain Freeway: Power to University

Basin: OF-A2

By: _---:-;-:-:O:'::V,::O:=-,---_
Date: _-,1:...:1:..;/1:...:5,-=/2:...:0~04-,-_

Checked: ~:::-:-:...:A-=J:.:.R-'-:---c-:-:-:,­
Project No.: H578201D (4.0031)

Note:

Runoff Coefficient. C and Basin Area. A

min (5 or 10 minutes)MinTc. 10
Watershed Classification: -=L"'D::-R""'::-_---;;===- _

Phx Specific
P1 O·Yr 6·Hour Precipitation: 2.07 1.89 inches

Area, A 2·Year 5-Year 10·Year 25·Year 50·Year 100·Year
Subarea acres Land Usel Classification % Cover C C C C C C

1 17.50 NDR 100% 0.40 0.40 0.40 0.44 0.48 0.50
2 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00

Total: 17.5

2-Year S·Year 10-Year 25-Year SO·Year 100·Year
Weighted C = __0;::.c.:.40=-__-=0.:...4"'0 0;::.c.:.40=-__0;::.c.:.44.:..-_-"0"'.48=-_---'0"'.S::.:0'--_

Time of Concentration. Tc I Rainfall intensity. i
Note: Minimum Tc = 10 min 2·Year S·Year 10-Year 2S·Year 50-Year 100·Year

Rainfall intensity for Tc = 10 minutes = 2.55 3.53 4.18 5.10 5.80 6.50 inlhour
Tc is a function of intensity and vice-versa thus solution is iterative.

1) Longest flowpath length: L, and slope, S

Length, d, Elevation, It Slope,
dA31H)A1dSeament It Hiah PI. Low PI. Chanae, H ftIft

1 1420 136.0 100.0 36.0 0.025 8918
2 0.0 0
3 0.0 0
4 0.0 0
5 00 0

dT = 1420 Sum= 36 j=8918

L, miles = d~5280 = _...,0...,.2-:6-:9_ miles
S, fUmi = 5280(dTfj)A2 = 133.9 fUm;

Corr. S, fUmi = 5280(dTfj)A2 = 133.9 fUmi

0.0254 ftIft
(See Figure 5.4)

2) Roughness Coefficient, Kb (Table 3.1)

Landform: Undeveloped desert
Runoff Character. "'M::;e"'d::.:iu::;m.:..t"'0c.:.h"'ig"'h=-- _

Type _ -::-,C,,=-,-A.D Refer to Table 3.1 A=Min rough
m -0.025 B=Mod rough
b 0.15 C=Mod high rough

Kb= 0.1189 D=Maxrough
User Specified Kb = (If a number is used this overrides the calculated value in calculations)

2-Year S-Year 10-Year 2S-Year SO·Year 100·Year
20.57 17.61 16.26 14.87 14.03 13.35
1.80 2.70 3.33 4.22 4.91 5.60
0.34 0.29 0.27 0.25 0.23 0.22

20.57 17.61 16.26 14.87 14.03 13.35

3) Tc I i iterat;::io",n,,: -,==,-_===-_===_===--;==::--;;==::-__--,

Oischar e
2·Year S·Year 10-Year 2S·Year SO·Year 100·Year

Q 0.40 0.40 0.40 0.44 0.48 0.50

i 1.80 2.70 3.33 4.22 4.91 5.60 inchesthour

b. 17.5 17.5 17.5 17.5 17.5 17.5 acre
Add.Q

Q=CIA 12.6 18.9 23,3 32.5 41.3 49.0 ets
OIAratio = 0.7 1.1 1.3 1.9 2.4 2.8 ctslac
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Rational Runoff Method
FCDMC Rational Method

Project: Red Mountain Freeway: Power to University

Basin: OF-A1

By: _---,--,-.;D~V~D-,-,--,-­
Date: __1:...:1::../1:.:5::..:/2:.:0:.::0-:4_

Checked: __----'-A.':J:.:R:-__
Project No.: H578201D (4.0031)

Note:

Runoff Coefficient, C and Basin Area, A

min (5 or 10 minutes)MinTc: 10
Watershed Classification: -,L",D,,-R~__~_~ _

Phx Specific
P10-Yr 6-Hour Precipitation: 2.07 1.89 inches

Area, A 2-Year 5-Year 10-Year 25-Year 50-Year l00-Year
Subarea acres Land Usel Classification % Cover C C C C C C

1 16.04 NOR 100% 0.40 0.40 0.40 0.44 0.48 0.50
2 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00

Total: 16.0

2·Year 5-Year 10-Year 25-Year 50·Year 100-Year
Weighted C = _-"0:;::.4"'0__--'0"'.4"'0'--__"'0.:;::4"'0__-"0:;::.44:.::...._--'0:::.4:::8'--_-"'0."'50"-_

Time of Concentration. Tc / Rainfall intensity, i
Note: Minimum Tc = 10 min 2-Year 5-Year 10-Year 25·Year 50·Year 100·Year

Rainlall intensity 10rTc = 10 minutes = 2.55 3.53 4.18 5.10 5.80 6.50 inlhour
Te is a function of intensity and vice-versa thus solution is iterative.

1) Longest flowpath length: L, and slope, S

Length, d, Elevation, It Slope,
dA3/HIA1JSeoment It Hiah Pt. LowPl. Chanae, H ftIfl

1 1710 144.0 100.0 44.0 0.026 10660
2 0.0 0
3 0.0 0
4 0.0 0
5 0.0 0

ct,.= 1710 Sum= 44 j = 10660

L, miles = dr /5280 = _-,0-,.3...:2..:.4_ miies

S, fIImi = 5280(drf))A2 = 135.9 fIImi

Corr. S, fIImi = 5280(dr f))A2 = 135.9 film!

0.0257 ftIfl

(See Figure 5.4)

2) Roughness Coefficient, Kb (Table 3.1)

Landform: Undeveloped desert
Runoff Character. -'M"'ed=iu"'mc:..t"'o-'-h"'ig"-h'-- _

Type _ ....,.:C~,....-A-D ReIer to Table 3.1 A=Min rough
m -0.025 B=Mod rough
b 0.15 C=Mod high rough

Kb= 0.1199 D=Maxrough
User Specified Kb = (II a number is used this overrides the calculated value in calculations)

2·Year 5-Year 10·Year 25·Year 50·Year 10O-Year
23.18 19.77 18.22 16.64 15.70 14.91
1.67 2.54 3.15 4.00 4.66 5.34
0.39 0.33 0.30 0.28 0.26 0.25

23.18 19.77 18.22 16.64 15.70 14.91

3) Tel i iteratrio~n~: """',......__~,,__----;-::-;-;----=,...,.,.--=_=,...,...._:=_,,_----

Dischar e Q
2·Year 5-Year 1O-Year 25·Year 50-Year 100·Year

~ 0.40 0.40 0.40 0.44 0.48 0.50

i 1.67 2.54 3.15 4.00 4.66 5.34 incheslhour

b. 16.0 16.0 16.0 16.0 16.0 16.0 acre
Add.Q

Q=CIA 10.7 16.3 20.2 28.2 35.9 42.8 cis
Q/A ratio = 0.7 1.0 1.3 1.8 2.2 2.7 clslac
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Rational Runoff Method
FCDMC Rational Method

.Project: Red Mountain Freeway: Power to University

Basin: OF-C6

By: _--c-ccc=D==V:.:D~-,--_
Date: 11115/2004

Checked: ----'-"--':A~J;;:R~-'--

Project No.: H578201D (4.0031)

Note:

Runoff Coefficient, C and Basin Area, A

min (5 or 10 minutes)MinTc: 10
Watershed Classification: ..cN"O"-R""'.,-_-,;..,.,.-=,-- _

Phx Specific
P10-Yr 6-Hour Precipitation: 2.07 1.89 inches

Area, A 2-Year 5-Year 10·Year 25-Year 50-Year 100-Year
Subarea acres Land Use/ Classification 0/0 Cover C C C C C C

1 3.68 NOR 100% 0.40 0.40 0.40 0.44 0.48 0.50
2 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00

Tolal: 3.7

2·Year 5-Year 10-Year 25·Year 50·Year 100·Year
Weighled C =_-=-0.::::4.::.0__--'0:.::.4""0'-__0.::..::::40=--__.::.0.::::44::...._--=0::::.4"'8__...:0:.::.5:.:0'-_

Time of Concentration, Tc 1Rainfall intensity, i
Note: Minimum Tc = 10 min 2-Year 5·Year 10·Year 25·Year 50·Year 100-Year

Rainfall intensity for Tc = 10 minutes = 2.55 3.53 4.18 5.10 5.80 6.50 in/hour
Te is a function of intensity and vice-versa thus solution is iterative.

1) Longest flowpath length: L, and slope, S

Length, d, Elevation, It Slope,
d'3/Hl'1JSeament It Hiah Pt: Low Pt. Chanoe, H ftIft

1 775 114.0 100.0 14.0 0.018 5766
2 0.0 0
3 0.0 0
4 0.0 0
5 0.0 0

dr= 775 Sum= 14 j = 5766

L, miles = dr/5280 = _--'0....:.1....:4....:7_ miles

S, ftlmi = 5280(dTm'2 = 95.4 ftlmi

Corr. S, ftlmi = 5280(drm'2 = 95.4 ftlmi

0.0181 ftIft

(See Figure 5.4)

2) Roughness Coefficient, Kb (Table 3.1)

Landform: Undeveloped desert
Runoff Character. "'M"'e"'d""iu""m.:.;t"'0..ch"'ig"'h'- _

Type _ """,C;;;;-,,_A-O Referto Table 3.1 A=Min rough
m -0.025 B=Mod rough
b 0.15 C=Mod high rough

Kb = 0.1359 D=Max rough
User Specified Kb = (If a number is used this overrides the calculated value in calculations)

2-Year 5-Year i0·Year 25·Year 50·Year 100·Year
17.45 15.03 13.91 12.73 12.02 11.46
1.97 2.92 3.59 4.52 5.26 5.96
0.29 0.25 0.23 0.21 0.20 0.19
17.45 15.03 13.91 12.73 12.02 11.46

3) Tc Ii iteratir::·o,,-n!o.: =.,-__~:;---_:_::..,.,..~--=..,.,..-.,-=".--_,.,=.,.....---__,

Dischar e
2·Year 5·Year 10·Year 25-Year 50-Year 100-Year

Q 0.40 0.40 0.40 0.44 0.48 0.50

! 1.97 2.92 3.59 4.52 5.26 5.96 incheS/hour
t, 3.7 3.7 3.7 3.7 3.7 3.7 acre

Add.Q
Q=CIA' 2.9 4.3 5.3 7.3 < 9.3 11.0 cis

a/A ratio = 0.8 1.2 1.4 2.0 2.5 3.0 cls/ac
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Rational Runoff Method
FCDMC Rational Method

Project: Red Mountain Freeway: Power to University

Basin: OF-C5

By: ~---:-;-;7D,=:V~D=-:-_
Date: __1:-.:1.:.../1",,5-,:/2=-=0-,-0.:...4_

Checked: __--=-A"'J:.:.R-=--__
Project No.: H578201D (4.0031)

Note:

Runoff Coefficient. C and Basin Area, A

min (5 or 10 minutes)Min Tc: 10
Watershed Classification: .:.N"'O::.:R:::--__-::_-= _

Phx Specific
P1 O·Yr 6-Hour Precipitation: 2.07 1.89 inches

Area, A 2·Year 5·Year 10·Year 25-Year 50·Year 100-Year
Subarea acres Land Use/ Classification % Cover C C C C C C

1 34.84 NOR 100% 0.40 0.40 0.40 0.44 0.48 0.50
2 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 000 0.00 0.00

Total: 34.8

2·Year 5·Year 10·Year 25·Year 50·Year 100·Year
Weighted C = __0"'."'40=--__-=0.:..4:..:0__---'0:..:.4..:;0'-__0:..:...:;44=--_---"0:..:.4"'8__-'0"'.5:..:0'--_

Time of Concentration, Tc / Rainfall intensity, i
Note: Minimum Tc = 10 min 2·Year 5·Year 10·Year 25·Year 50·Year 100·Year

Rainfall intensity for Tc = 10 minutes = 2.55 3.53 4.18 5.10 5.80 6.50 inihour
Te is a function of intensity and vice-versa thus solution is iterative.

1) Longest flowpath length: L, and slope, S

Length, d, Elevation, It Slope,
d'31H)A1~Seament It Hiah Pt. Low Pt. Chanoe, H ftIft

1 4890 200.0 100.0 100.0 0.020 34195
2 0.0 a
3 0.0 0
4 0.0 0
5 0.0 0

dT = 4890 Sum= 100 j = 34195

S, ~~~~e;2:~~~~~: -....,~-,:8:-2:-~- ::s

COlT. S, fUmi = 5280(drmA2 = 108.0 fUm;
0.0204 ftIft

(See Figure 5.4)

2) Roughness Coefficient, Kb (Table 3.1)

Landfann: Undeveloped desert
Runoff Character ..:;M::;:e:..:d:..:iu::.:m:..:t"'o..:;h"'ig"'h _

Type _ -::-,Co=_A-D Refer to Table 3.1 A=Min rough
m -0.025 B=Mod rough
b 0.15 C=Mod high rough

Kb= 0.1114 ·D=Maxrough
User Specified Kb = (If a number is used this overrides the calculated value in calculations)

2·Year S·Year 10·Year 25·Year 50-Year 100·Year
49.53 41.30 37.66 34.07 31.95 30.05
0.99 1.59 2.03 2.64 3.13 3.67
0.83 0.69 0.63 0.57 0.53 0.50

49.53 41.30 37.66 34.07 31.95 30.05

3) Tc Ii iterati-p·o",ne,.:------c:-;;=:---==c:_-===-===---c==~'"7,;==c:_--_,

Dischar e Q
2·Year SoYear 10-Year 25-Year 50-Year 10o-Year

Q 0.40 0.40 0.40 0.44 0.48 0.50

! 0.99 1.59 2.03 2.64 3.13 3.67 incheslhour

t, 34.8 34.8 34.8 34.8 34.8 34.8 acre
Add.Q

Q=CiA 13.7 22.2 28.3 40.5 52.3 64.0 cis
a/A ratio = 0.4 0.6 0.8 1.2 1.5 1.8 cls/ac
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Rational Runoff Method
FCDMC Rational Method

Project: Red Mountain Freeway: Power to University

Basin: OF-C4

By: _~~D=-=Vc.:D,-:-::-.,----_
Date: ~_1.:...1,,-/-::15:;/=20:.:0:...4,--_

Checked: _~---,-A--,-J,--R---,-~_

Project No.: HS78201D (4.0031)

Note:

Runoff Coefficient. C and Basin Area, A

min (5 or 10 minutes)MinTc: 10
Watershed Classification: __'V.=L=:D;;:Re-::-__==.-::- ~__

Phx Specific
P10·Yr6-HourPrecipitation: 2.07 1.89 inches

Area, A 2·Year 5-Year 10·Year 25-Year 50·Year 100·Year
Subarea acres Land Usel Classification % Cover C C C C C C

1 5.03 MDR 100% 0.65 0.65 0.65 0.72 0.78 0.81
2 10.05 NDR 100% 0.40 0.40 0.40 0.44 0.48 0.50
3 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00

Total: 15.1

2-Year S-Year 10·Year 2S·Year SO·Year 100·Year
Wei9hted C = _ _=c0."'4:.8__-=0"'.4"'8'--__0=:.~48"_~_0=:..::S3"__ _=c0.:=S:.8____'O:::.6"'0~

Time of Concentration, Tc I Rainfall intensity, i
Note: Minimum Tc = 10 min 2·Year S·Year 10·Year 2S·Year SO·Year 100·Year

Rainfall intensity for Tc = 10 minutes = 2.55 3.53 4.18 5.10 5.80 6.50 in!hour
Tc is a function of intensity and vice-versa thus solution is iterative.

1) Longest ftowpath length: L, and slope, S

Length, d, Elevation, It Slope,
dA 31HlA1JSeoment It Hioh PI. Low Pt. Chanoe, H ftIft

1 1880 138.0 100.0 38.0 0.020 13223
2 0.0 0
3 0.0 0
4 0.0 0
5 0.0 0

d,-= 1880 Sum= 38 j = 13223

L, miles = dr/5280 =__0-,.3--,-5-,6_ miles

S, ftlmi = 5280(dTmA2 = 106.7 ftlmi

Carr. S, ftImi = 5280(dTmA2 = 106.7 ftlmi

0.0202 ftIft

(See Figure 5.4)

2) Roughness Coefficient, Kb (Table 3.1)

Landform: Undeveloped Desert
Runoff Character: .:.:M::.::e:=d::.::iu"'m"'t"'o.:.:h::.::ig"'h _

Type _ --;:;-;C~_A-D Refer to Table 3.1 A=Min rough
m ~.025 B=Mod rough
b 0.15 C=Mod high rough

Kb = 0.1205 D=Max rough
User Specified Kb = (If a number is used this overrides the calculated value in calculations)

2-Year S-Year 10·Year 2S-Year SO·Year 100·Year
27.34 23.18 21.31 19.44 18.32 17.36
1.51 2.32 2.90 3.69 4.31 4.98
0.46 0.39 0.36 0.32 0.31 0.29

27.34 23.18 21.31 19.44 18.32 17.36

3) Tc Ii iteratrio~n,-: ---,:-:-;........__=,.-__==__==_-,=,-_-:-::=;-- --,

Dischar e Q
2·Year S-Year 1ll-Year 2S·Year SO·Year 100·Year

Q 0.48 0.48 0.48 0.53 0.58 0.60

! 1.51 2.32 2.90 3.69 4.31 4.98 incheslhour

b. 15.1 15.1 15.1 15.1 15.1 15.1 acre
Add.Q

Q=CIA 11.0 16.9 21.1 29.6 37.7 45.3 cfs
Q/A ratio = 0.7 1.1 1.4 2.0 2.5 3.0 cls/ac
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Rational Runoff Method
FCDMC Rational Method

Project Red Mountain Freeway: Power to University

Basin: OF-C3

By: __.-:O:::-V,-,O::-__
Date: __1~1~/1~5~/2~O~024_

Checked: __~A~J~R~__
Project No.: H578201D (4.0031)

Note:

Runoff Coefficient. C and Basin Area. A

min (5 or 10 minutes)MinTc: 10
Watershed Classification: ~V~L~D~R:----__-=-----,=- _

Ph. Specific
P1 D·Yr 5·Hour Precipitation: 2.07 1.89 inches

Area, A 2·Year 5·Year 10·Year 25·Year 50·Year 1oo·Year
Subarea acres Land Use/ Classification 0/0 Cover C C C C C C

1 7.56 MDR 100% 0.55 0.55 0.55 0.72 0.78 0.81
2 5.4 NDR 100% 0.40 0.40 0.40 0.44 0.48 0.50
3 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00

Total: 13.0

2·Year 5·Year 10·Year 25-Year 50·Year 100·Year
Weighted C =_-"0.",5",5__~0~.5~5~__0~.",55~__",0.",6",0__-,,0",.6,,,6,--_..c0~.6~8~_

Time of Concentration. Tc I Rainfall intensity. i
Note: Minimum Tc = 10 min 2·Year 5-Year 10·Year 25·Year 50·Year 100·Year

Rainfall intensity for Tc = 10 minutes = 2.55 3.53 4.18 5.10 5.80 6.50 inlhour
Tc is a function of intensity and vice~versa thus solution is iterative.

1) Longest fiowpath length: L. and slope. S

Length, d, Elevation, ft Slope,
dA3/H)A1/JSeament It Hioh Pt Low Pt. Channe, H ftIft

1 1430 128.0 100.0 28.0 0.020 10219
2 0.0 0
3 0.0 0
4 0.0 0
5 0.0 0

dT = 1430 Sum = 28 j= 10219

L, miles = d,l5280 = _..c0:;.:.2:.:.7..:.1_ miies

S, ftImi = 5280(d,-mA2 = 103.4 ftImi

COlT. S, ftImi = 5280(d,Ij)'2 = 103.4 ftImi

0.0196 ftIft

(See Figure 5.4)

2) Roughness Coefficient, Kb (Table 3.1)

Landform: Low Density Residential
Runoff Characte~ ~Lo::o~w,-- _

Type _""""A""",,,...... A-D Refer to Table 3.1 A=Min rough
m -D.00625 B=Mod rough
b 0.04 C=Mod high rough

Kb = 0.0330 D=Max rough
User Specified Kb = (If a number is used this overrides the calculated value in calculations)

2-Year 5-Year 10-Year 25·Year 50·Year 100-Year
Assume Tc: 10.00 10.00 10.00 10.00 10.00 10.00 minutes

Try i: 2.51 3.50 4.11 5.00 5.68 5.29 incheslhour
CalcTc: 0.17 0.17 0.17 0.17 0.17 0.17 hou~ I
CalcTc: 10.00 10.00 10.00 10.00 10.00 10.00 minutes

MinTc: 10 10 10 10 10 10
Final i = 2.61 3.50 4.11 5.00 5.68 6.29 incheslhour

Note: •• If Calculated Tc was less than 5 minutes use 5·minute rainfall intensity

3) Tc Ii iterati,:,·o~n!:..:----=-:-:---.."...,.,..----=.,.,----=-=-=----,:-::-:c:----,-:c=-:.,..------,

Dischar e Q
2-Year 5-Year 10·Year 25·Year 50-Year 100-Year

Q 0.55 0.55 0.55 0.60 0.66 0.68

i 2.61 3.50 4.11 5.00 5.68 6.29 incheslhour

b. 13.0 13.0 13.0 13.0 13.0 13.0 acre
Add. a

a-CiA 18.4 24.7 29.1 38.9 48.1 55.6 cts
Q/A ratio = 1.4 1.9 2.2 3.0 3.7 4.3 cts/ac
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Project: Red Mountain Freeway: Power to University

Basin: OF-C2

Rational Runoff Method
FCDMC Rational Method

By: __-"O'-"V-"O,-----__
Date: _~11~/~15...1_"2~OO~4::.__

Checked: __---'-A::-J::,:R:.......__
Project No.: H578201D (4.0031)

min (5 or 10 minutes)

Note:

Runoff Coefficient. C and Basin Area, A

Min Tc: 10
Watershed Classification: ..:L"'D::.R:".,..__---=_-= _

Phx Specific
P10-Yr6-HourPredpitation: 2.07 1.89 inches

Area, A 2-Year 5-Year 10-Year 25-Year 50-Year 1DO-Year
Subarea acres Land Usel Classification 0/0 Cover C C C C C C

1 5.70 MDR 100% 0.65 0.65 0.65 0.72 0.78 0.81
2 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 000

Total: 5.7

2-Year 5-Year 10-Year 25-Year 50·Year 100-Year
Wei9hted C = _~0.~6:::.5__~0~.6~5,-----_---.:0~.~65~_---.:0~.~72~_~0.,!,7~8__~0~.8~1,---

Time of Concentration, Tc I Rainfall intensity. i
Note: Minimum Te = 10 min 2-Year 5-Year 10·Year 25-Year 50-Year 100-Year

RainlallintensitylorTe=10minutes= 2.55 3.53 4.18 5.10 5.806.50 in/hour
Tc is a function of intensity and vice-versa thus solution is iterative.

1) Longest ftowpath length: L, and slope, S

Length, d, Elevation, It Slope,
d'3/H)'1JSeament It Hiah PI. Low PI. Chanae, H ftJft

1 620 116.0 100.0 16.0 0.026 3859
2 0.0 0
3 0.0 a
4 0.0 a
5 0.0 a

d,-= 620 Sum= 16 j- 3859

L, miles = d,-/5280 = 0.117 miles
S, fIImi = 5280(d,-m'2 = -":1::':36~.':-'3- fIImi.

Corr. S, fIImi = 5280(d,Ij)'2 - 136.3 fIImi

2) Roughness Coeffident. Kb (Table 3.1)

00258 ftJft

(See Figure 5.4)

Type

Landform: Low Density Residential
Runoff Character. ~L~ow~ _

_-=-=A=~A.D ReIer to Tabie 3.1 A=Min rough
m -0.00625 B=Mod rough
b 0.04 C=Mod high rough

Kb = 0.0353 D=Max rough
User Specified Kb = (II a number is used this overrides the calcuiated value in calculations)

3) Te 1i iteration:
2-Year 5-Year 10·Year 25-Year 50·Year 100-Year

Assume Te: 10.00 10.00 10.00 10.00 10.00 10.00
Try i: 2.61 3.50 4.11 5.00 5.68 6.29

Calc Te: 0.17 0.17 0.17 0.17 0.17 0.17
CaleTe: 10.00 10.00 10.00 10.00 10.00 10.00

MinTe: 10 10 10 10 10 10
Final I = 2.61 3.50 4.11 5.00 5.68 6.29

Note: •• If Calculated Tc was less than 5 minutes use 5-mlnute rainfall intensity

minutes
inehesihour

hours Iminutes

incheslhour

Oischar e
2-Year 5-Year 1Cl-Year 25-Year 50-Year 100-Year

~ 0.65 0.65 0.65 0.72 0.78 0.81
i 2.61 3.50 4.11 5.00 5.68 6.29 inchesihour

6. 5.7 5.7 5.7 5.7 5.7 5.7 acre
Add.Q

Q=CiA 9.7 13.0 15.2 20.4 25.2 29.1 cis
Q/A ratio = 1.7 2.3 2.7 3.6 4.4 5.1 clslac
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Rational Runoff Method
FCDMC Rational Method

Project: Red Mountain Freeway: Power to University

Basin: OF-C1

By: _---:-:-c0=-::V",O=-::-:--:-_
Date: __1:...:1.:..:/1:.::5:::/2:.::0-=.04-=---_

Checked: _--,----=-A"'J:.cR'---- -,---
Project No.: H578201D (4.0031)

Note:

Runoff Coefficient, C and Basin Area, A

min (5 or 10 minutes)MinTc: 10
Watershed Classification: ..,L"'D"'R""'.,---_--:::".,..==- _

Phx Specific
Pl0-Yr 6-Hour Precipitation: 2.07 1.89 inches

Area, A 2-Year 5-Year 10-Year 25-Year 50·Year 100-Year
Subarea acres Land Usel Classification % Cover C C C C C C

1 6.86 MDR 100% 0.65 0.65 0.65 0.72 0.78 0.81
2 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00

Total: 6,9

2-Year 5·Year 10-Year 25·Year 50-Year 100-Year
Weighted C = _--"0.:.:6"'5__----'0:.:;.6::5'---__::;0.:.:6=.5__--"0.:.:.7=.2__..:0::.:.7..:8=----_-'0"'.8=.1'---_

Time of Concentration. Tc / Rainfall intensity, i
Note: Minimum Tc = 10 min 2·Year 5·Year 10·Year 25·Year 50-Year 100·Year

Rainfall intensity for Tc = 10 minutes = 2.55 3.53 4.18 5.10 5.80 6.50 inlhour
Te is a function of intensity and vice-versa thus solution is iterative.

1) Longest flowpath length: L, and slope, S

Length, d, Elevation, It Slope,
dA3/HlAldSeoment It Hioh Pt. Low Pt. Chanoe, H ftIft

1 750 116.0 100.0 16.0 0.021 5135
2 00 °3 0.0 °4 0.0 0
5 0.0 °~= 750 Sum= 16 j=5135

L, miles = d,.l5280 = _-,0,,-.1-,4.:;2_ miles
S, ftImi = 5280(dT~)A2 = 112.6 ftImi

Corr. S, ftImi = 5280(~mA2 = 112.6 ftImi

0.0213 ftIft

(See Figure 5.4)

2) Roughness Coefficient, Kb (Table 3.1)

Landform: Low Density Residential
Runoff Character: ..,L:.:ow-"-- _

Type _ ~A"""~A-D Refer to Table 3.1 A=Min rough
m -0.00625 B=Mod rough
b 0.04 C=Mod high rough

Kb = 0.0348 D=Max rough
User Specified Kb = (If a number is used this overrides the calculated value in calculations)

2·Year 5·Year 10·Year 25·Year 50·Year l00·Year
Assume Tc: 10.00 10.00 10.00 10.00 10.00 10.00 minutes

Try i: 2.61 3.50 4.11 5.00 5.68 6.29 inchesh10ur
CalcTc: 0.17 0.17 0.17 0.17 0.17 0.17

hours ICalcTc: 10.00 10.00 10.00 10.00 10.00 10.00 minutes

MinTc: 10 10 10 10 10 10
Finall= 2.61 3.50 4,11 5.00 5.68 6.~ incheshlour

Note: .. If Calculated Tc was less than 5 minutes use 5-minute rainfan intensity

3) Tcli iterabr::'o~n,-: ----:=-:-; -;--;::-__==__==_----:==_--,-;;===-__---,

Oischar e Q
2-Year 5·Year 10·Year 25·Year 50·Year lOG·Year

Q 0.65 0.65 0.65 0,72 0.78 0.81

! 2.61 3.50 4.11 5.00 5.68 6.29 incheslhour

!'" 6.9 6.9 6.9 6.9 6.9 6.9 acre
Add.Q

QzCiA 11.6 15.6 18.3 24.5 30.4 35,0 cfs
QlA ratio = 1.7 2.3 2.7 3.6 4.4 5.1 cfs/ac
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Rational Runoff Method
FCDMC Rational Method

Project: Red Mountain Freeway: Power to University

Basin: OF-D1

By: _---:-:~D=-=Vc_:D=-=-=-_,_­
Oate: _:...:1co1:...:/1:.::5.:-::/2"'O..=.04-=---_

Checked: -:-:-=-,-=--A:::J:=-R'c---:c-,-,---,­
Project No.: H578201D (4.0031)

Note:

Runoff Coefficient. C and Basin Area, A

min (5 or 10 minutes)MinTc: 10
Watershed Classification: .:.N"'O"-R""',-_--;;:==,- _

Phx Specific
P10·Yr 6-Hour Precipitation: 2.07 1.89 inches

Area, A 2·Year 5-Year 10·Year 25·Year 50-Year 1DO-Year
Subarea acres Land Usel Classification 0/0 Cover C C C C C C

1 4.85 NOR 100% 0.40 0.40 0.40 0.44 0.48 0.50
2 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00

Total: 4.9

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Weighted C = _....::;0.'"'40=-__..:0.:.;.4:.::0_~---'0"-.4-"0=-__0"'•.:.44=-_....::;0:.;.4.::c8__...;:0"'.5:.:0'--_

Time of Concentration, Tc / Rainfall intensity, i
Note: Minimum Tc -10 min 2-Year S-Year 10-Year 25-Year 50-Year 100-Year

Rainlall intensilylorTc= 10 minutes = 2.55 3.53 4.18 5.10 5.806.50 inlhour
Tc is a function of intensity and vice·versa thus solution is iterative.

1) Longest ftowpath length: L, and slope, S

Length, d, Elevation ft Slope,
d'3/H)'1~Seoment ft Hiah PI: Low Pt. Chanae, H ftIft

1 510 110.0 100.0 10.0 0.020 3642
2 0.0 0
3 0.0 0
4 0.0 °5 0.0 °dT = 510 Sum = 10 j - 3642

L, miles = d,-/5280 = _....,0..,..0_9..,.7_ miles

S, ftimi = 5280(d,-m'2 = 103.5 ftimi

Corr. S, ftimi = 5280(d,.lj)'2 = 103.5 ftimi

0.0196 ftIft

(See Figure 5.4)

2) Roughness Coefficient, Kb (Table 3.1)

Landform: Undeveloped desert
Runoff Characte~ ..::M"'ed=iu"'m:.;t"'o..::h"'ig"'h _

Type _ --=-,C==-:_ A·O ReIer to Table 3.1 A=Min rough
m -0.025 B=Mod rough
b 0.15 C=Mod high rough

Kb = 0.1329 D=Max rough
Use,Specified Kb = (II a number is used this overrides the calculated value in calculations)

2-Year S-Year 10·Year 25-Year 50·Year 100·Year
12.83 11.17 10.38 10.00 10.00 10.00
2.32 3.34 4.05 5.00 5.68 6.29
0.21 0.19 0.17 0.17 0.17 0.17
12.83 11.17 10.38 10.00 10.00 10.00

3) Tc 1 i iterati"·o,,,nc.: ---,==,-_==,-_===_===---;==-=---;;;==,-__....

Discha eQ
2·Year 5·Year 1o-Year 2S-Year SO-Year 100-Year

Q 0.40 0.40 0.40 0.44 0.48 0.50

! 2.32 3.34 4.05 5.00 5.68 6.29 incheslhour
t, 4.9 4.9 4.9 4.9 4.9 4.9 acre

Add,Q
Q2CIA 4.5 6.5 7.9 10.7 13.2 15.3 cts

Q/A ratio = 0.9 1.3 1.6 2.2 2.7 3,1 dslac
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Rational Runoff Method
FCDMC Rational Method

Project: Red Mountain Freeway: Power to University

Basin: ON - 990

By: _-:-::-:A~J",R-=-=-:--_
Date: _-,,12:::/~6/.=2~00:::4,--_

Checked: -,.,.=-:-,--=O:.,:V-=0'-c--:=c­
Project No.: H578201D (4.0031)

Note:

Runoff Coefficient, C and Basin Area, A

Min Tc: 10 min (5 or 10 minutes)
Watershed Classification: -'B"'a"'re"'G"""rO"'u"'nd"-=== _

Ph. Specific

~"'-

Area, A 2-Year 5-Year 10-Year 25-Year 50-Year 1DO-Year
Subarea acres Land Usel Classification % Cover C C C C C C

1 0.72 Bare Ground 0% 0.30 0.30 0.30 0.33 0.36 0.38
2 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00

Total: 0.7

Pl0-Yr 6-Hour Precipitation: 2.07 1.89 inches"""- ._:.~.
"'~u:

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Weighted C = _--"0"'.3:::.0__---'0"'.3"'0'-__:::.0.::::3:::.0__--"0"'.3:::.3__-=0"'.3:.:6'-__0::.:.:::.38=--_

Time of Concentration, Tc I Rainfall intensity, i
Note: Minimum Tc = 10 min 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

Rainlall intensity 10rTc = 10 minutes = 2.55 3.534.18 5.10 5.806.50 inlhour
Te is a function of intensity and vice-versa thus solution is iterative.

1) Longest ftowpath length: L. and slope, S

Length, d, Elevation. ft Slope.
d'3/H)Al~Seament ft Hiah P1. LowPt. Chanae. H Mt

1 495 1586.8 1585.3 1.5 0.003 9022
2 0.0 a
3 0.0 0
4 0.0 a
5 0.0 a

dT - 495 Sum = 1 j= 0022

L, miles = d,l5280 = __0-,.0_94-,--_ miles

S, ftImi = 5280(dTfJ)A2 = 15.9 ftImi

Carr. S. ftImi = 5280(d,fJ)'2 = 15.9 ftImi

0.003 Mt

(See Figure 5.4)

2) Roughness Coefficient. Kb (Table 3.1)

Landform: Undeveloped desert
Runoff Character: "'M"'e"'d::.:iu"'mc:..t"'0c:.h"'ig"'h'- _

Type ---,~B,=.-A-DReIer to Table 3.1 A=Min rough
m -0.01375 B=Mod rough
b 0.08 C=Mod high rough

Kb = 0.0820 D=Max rough
User Specified Kb = (II a number is used this overrides the calculated value in calculations)

3) Tc 1i ~eration:
2-Year 5-Year 10·Year 2S-Year 50-Year 10O-Year

AssumeTc: 19.04 16.35 15.11 13.83 13.05 12.43
Try i: 1.88 2.81 3.45 4.36 5.07 5.n

CalcTc: 0.32 0.27 0.25 0.23 0.22 0.21
CalcTc: 19.04 16.35 15.11 13.83 13.05 12.43

Min Tc: 10 10 10 10 10 10
Final I = 1.88 2.81 3.45 4.36 5.07 5.77

Note: •• If Calculated Tc was less than 5 minutes use 5-mlnute rainfall Intensity

minutes
incheslhour

hours Iminutes

incheslhour

'Oischar e Q
2-Year S-Year 1O-Year 25-Year SO·Year l00·Year

k 0.30 0.30 0.30 0.33 0.36 0.38

i 1.88 2.81 3.45 4.36 5.07 5.77 incheslhour
t, 0.7 0.7 0.7 0.7 0.7 0.7 acre

Add.Q
Q=CIA 0.4 0.6 0.7 1.0 1.3 1.6 cfs

QlA ratio = 0.6 0.8 1.0 1.4 1.8 2.2 cfs/ac
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Red Mountain Freeway (202L)
Power Road to University Drive

Arizona Department of Transportation
Final Drainage Report

Appendix B: HEC-RAS output

• East Channel
• Las Sendas Channel
• 86th Street Channel

April 2005



HEC-RAS Version 3.1.2 Aprll 2004
U.S. Army Corp of Engineers

Hydrologic Engineering Center
609 Second Street
Davis, California

x X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X
X X X X X X X X X
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA
Project Title: RMFUP East Channel
Project File RMFUPeast.prj
Run Date and Time: 4/21/2005 1:56:30 .PM

Project in English units

Project Description:
Red Mountain Freeway (202L) - University Drive to Southern Avenue

PLAN DATA

Plan Title: RMFUP East Channel 95%
Plan File p: \04 a 031 \Eng\Calcs\Hydraulics\HEC-RAS\RMFUPeast. p05

Geometry Title: RMFUP East Channel 95%
Geometry File p: \04 0031 \Eng\Calcs\Hydraulics\HEC-RAS \RMFUPeas t. g04

Flow Title
Flow File

Plan SUll\l1Iary Intornalion:
Number of: Cross Sect ions

Culverts
Bridges

RMFUP East Channel
p:\040031\Eng\Calcs\Hydraulics\HEC-RAS\RMFUPeast.f02

Multiple openings
1nl10e Structures
Lateral structures ~

Computational Information
Water surface calculation tolerance
Critical depth calculation tolerance
Maximum number of iterations
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Mixed Flow

FLOW DATA

Flow Title: RMFUP East Channel
Flow File p: \040031 \Eng\Calcs\Hydraul1cs\HEC-RAS\RMFUPeast. f02

Flow Data (cts)



River Reach RS PF 1
RM12-U E-Chan Upper 12400 96

Boundary Conditions

River Reach Profile Upstream Downstream

RM12-U E-Chan Upper PF 1 Normal S = 0.0111 Known WS = 1550.03

GEOMETRY DATA

Geometry Title: RMFUP East Channel 95%
Geometry File p: \040031 \Eng\Calcs\Hydraulics\HE:C-RAS\RMFUPeast .g04

CROSS SE:CTION

RIVE:R: RM12-U
RE:ACH: E:-Chan Upper RS: 12400

INPUT
Description:
Station E:levation Data numc 16

Sta Elev Sta E:lev Sta Elev Sta E:lev Sta Elev
01566.77 53.65 1566.57 53.68 1566.56 54.98 1566.13 60.17 1566.02

66.98 1565.89 74.99 1561.89 75 1561.89 75.01 1561.89 79.01 1561.97
86.84 1565.88 '86.85 1565.89 90.45 1565.96 94.84 1566.05 95.07 1566.12

150 1565.52

Mannlnq's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .04 66.98 .016 86.84 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
66.98 86.84 178.66 178.66 178.66 .1 .3

CROSS SE:CTION

RIVE:R: RM12-U
REACH: E:-Chan Upper RS: 12228.5'

INPUT
Description:
Station E:levation Data num- 16

Sta E:lev Sta Elev Sta Elev Sta Elev Sta Elev
o 1564.87 53.65 1564.67 53.68 1564.66 54.98 1564.23 60.17 1564.12

66.98 1563.99 74.99 1559.99 75 1559.99 75.01 1559.99 79.01 1560.07
86.84 1563.98 86.85 1563.99 90.45 1564.06 94.84 1564.15 95.07 1564.22

150 1563.62

Manninq's n Values num- 3
Sta n Val Sta n Val Sta n Val

0 .04 66.98 .016 86.84 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
66.9B 86.84 178.66 178.66 178.66 .1 .3

CROSS SE:CTION

RIVE:R: RM12-U
RE:ACH: E:-Chan Upper RS: 12057.1'

INPUT



Description:
Station Elevation Data num= 16

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
o 1562.96 53.65 1562.76 53.68 1562.75 54.98 1562.32 60.17 1562.21

66.98 1562.08 74.99 1558.08 75 1558.08 75.01 1558.08 79.01 1558.16
86.84 1562.07 86.85 1562.08 90.45 1562.15 94.84 1562.24 95.07 1562.31

150 1561.71

Manning's n Values nurn= 3
Sta n Val Sta n Val Sta n Val

0 .04 66.98 .016 86.84 .04

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan.
66.98 86.84 178.66 178.66 178.66 .1 .3

CROSS SECTION

RIVER: RM12-U
REACH: E-Chan Upper RS: 11885.7*

IN~UT

Description:
Station Elevation Data num~ 16

Sta E1ev Sta E1ev Sta E1ev Sta Elev Sta Elev
o 1561.06 53.65 1560.86 53.68 1560.85 54.98 1560.42 60.17 1560.31

66.98 1560.18 74.99 1556.18 75 1556.18 75.01 1556.18 79.01 1556.26
86.84 1560.17 86.85 1560.18 90.45 1560.25 94.84 1560.34 95.07 1560.41

150 1559.81

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .04 66.98 .016 86.84 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
66.98 86.84 178.66 178.66 178.66 .1 .3

CROSS SECTION

RIVER: RM12-U
REACH: E-Chan Upper RS: 11714.2*

INPUT
Oeser ipt ion ~

Station Elevation Data num= 16
Sta Elev Sta Elev Sta Elev Sta Elev Sta E1ev

o 1559.16 53.65 1558.96 53.68 1558.95 54.98 1558.52 60.17 1558.41
66.98 1558.28 74.99 1554.28 75 1554.28 75.01 1554.28 79.01 1554.36
86.84 1558.27 86.85 1558.28 90.45 1558.35 94.84 1558.44 95.07 1558.51

150 1557.91

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .04 66.98 .016 86.84 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
66.98 86.84 178.66 178.66 178.66 .1 .3

CROSS SECTION

RIVER: RM12-U
REACH: E-Chan Upper RS: 11542.8*

IN~UT

Oeser ipt ion:
Station Elevation Data nurn= 16

Sta E1ev Sta Elev Sta E1ev Sta E1ev Sta Elev
o 1557.26 53.65 1557.06 53.68 1557.05 54.98 1556.62 60.17 1556.51



-
66.98 1556.38 74.99 1552.38 75 1552.38 75.01 1552.38 79.01 1552.46
86.84 1556.37 86.85 1556.38 90.45 1556.45 94.84 1556.54 95.07 1556.61

150 1556.01

Manning's n Values num: 3
St. n V.l St. n Val St. n Val

0 .04 66.98 .016 86.84 .04

B.nk St.: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
66.98 86.84 178.66 178.66 178.66 .1 .3

CROSS SECTION

RIVER: RM12-U
REACH: E-Chan Upper RS: 11371.4'

INPUT
Description:
Station Elevation D.t. num= 16

St. Elev st. Elev Sta Elev St. E1ev Sta Elev
o 1555.35 53.65 1555.15 53.68 1555.14 54.98 1554.71 60.17 1554.6

66.98 1554.47 74.99 1550.47 75 1550.47 75.01 1550.47 79.01 1550.55
86.84 1554.46 86.85 1554.47 90.45 1554.54 94.84 1554.63 95.07 1554.7

150 1554.1

Manning's n Values num= 3
St. n Val st. n Val st. n Val

0 .04 66.98 .016 86.84 .04

Bank st.: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
66.98 86.84 176.66 178.66 178.66 .1 .3

CROSS SECTION

RIVER: RM12-U
REI'CH: E-Ch.n Upper RS: 11200.00

INPUT
Description:
Station Elevation Data nurn= 16

St. Elev Sta Elev St. Elev Sta Etev Sta Elev
0 1553.45 53.65 1553.25 53.68 1553.24 54.96 1552.81 60.17 1552.7

66.98 1552.57 74.99 1548.57 75 1548.57 75.01 1548.57 79.01 1548.65
86.84 1552.56 86.65 1552.57 90.45' 1552.64 94.84 1552.73 95.07 1552.8

150 1552.2

Manning's n Values num: 3
Sta n Val sta n Val Sta n Val

0 .04 66.98 .016 86.84 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
66.98 86.84 0 0 0 .1 .3

SUMMAAY OF MJlNNING' S N VALUES

River:RM12-U

Reach River Sta. nl n2 n3

E-Chan Upper 12400 .04 .016 .04
E-Chan Upper 12228.5' .04 .016 .04
E-Ch.n Upper 12057.1* .04 .016 .04
E-Ch.n Upper 11885.7* .04 .016 .04
E-Ch.n Upper 11714.2* .04 .016 .04
E-Ch.n Upper 11542.6* .04 .016 .04
E-Ch.n Upper 11371.4* .04 .016 .04



.016E-Chan Upper 11200.00 .04 .04

SUMMARY OF REACH LENGTHS

River: RMI2-U

Reach River Sta. Left Channel Right

E-Chan Upper 12400 178.66 178.66 178.66
E-Chan Upper 12228.5* 178.66 178.66 178.66
E-Chan Upper 12057.1* 178.66 178.66 178.66
E-Chan Upper 11885.7* 178.66 178.66 178.66
E-Chan Upper 11714.2* 178.66 178.66 178.66
E-Chan Upper· 11542.8* 178.66 178.66 178.66
E-Chan Upper 11371.4* 178.66 178.66 178.66
E-Chan Upper 11200.00 0 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: RMI2-U

Reach River sta. Contr. Expan.

E-Chan Upper 12400 '.1 .3
E-Chan Upper 12228.5* .1 .3
E-Chan Upper 12057.1* .1 .3
E-Chan Upper 11885.7* .1 .3
E-Chan Upper 11714.2* .1 .3
E-Chan Upper 11542.8* .1 .3
E-Chan Upper 11371.4* .1 .3
E-Chan Upper 11200.00 .1 .3

Profile Output Table - Standard Table

Reach River sta Profile Q Total Min Ch El W.S. Elev erit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude H ChI,
(cfs) [ft) (ftl [ftl (ftl (ftl ftl ( ft/s) (sq ftl (ftl

E-Chan Upper 12400 PF 96.00 1561. 89 1563.39 1563.83 1564.79 0.011103 9.51 10.09 9.85 I. 66
E-Chan Upper 12228.5* PF 96.00 1559.99 1561.51 1561.93 1562.85 0.010410 9.29 10.33 9.94 1. 61
E-Chan Upper 12057.1* PF 96.00 1558.08 1559.59 1560.02 1560.96 0.010699 9.38 10.23 9.90 I. 63
E-Chan Upper 11885.7* PF 96.00 1556.18 1557.69 1558.12 1559.05 0.010618 9.36 10.26 9.91 I. 62
E-Chan Upper 11714.2* PF 96.00 1554.28 1555.79 1556.22 1557.15 0.010618 9.36 10.26 9.91 1. 62
E-Chan Upper 11542.8' PF 96.00 1552.38 1553.89 1554.32 1555.25 0.010645 9.37 10.25 9.91 1. 62
E-Chan Upper 11371.4' PF 96.00 1550.47 1551. 98 1552.41 1553.35 0.010734 9.39 10.22 9.90 1. 63
E-Chan Upper 11200.00 PF 96.00 1548.57 1550.08 1550.51 1551. 44 0.010654 9.37 10.25 9.91 I. 62

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan RMFUP 95%

River: RMI2-U Reach: E-Chan Upper RS: 12228.5'
Warning:The enerqy loss was qreater than 1.0 ft

the need for additional cross sections.
River: RM12-U Reach: E-Chan Upper RS: 12057.1'

Warninq:The energy 105s was greater than 1.0 ft
the need for additional cross sections.

River: RM12-U Reach:' E-Chan Upper RS: !l885.7*
Warning:The energy 10s5 was greater than 1.0 ft

the need for additional cross sections.
River: RM12-U Reach: E-Chan Upper RS: 11714.2*

Warning:The energy loss was greater than 1.0 ft

Profile: PF 1
(0.3 m). between the current and previous cross section.

Profile: PF I
(0.3 m). between the current and previous cross section.

Profile: PF I
(0.3 m). between the current and previous cross section.

Profile: PF I
(0.3 m). between the current and previous cross section.

This may indicate

This may indicate

This may indicate

This may indicate



the need for additional cross sections.
River: RM12-U Reach: E-Chan Upper RS: 11542.8-

Warning:The energy loss was greater than 1.0 ft
the need for additional cross sections.

River: RM12-U Reach: E-Chan Upper RS: 11371.4-
Warning:The energy loss was greater than 1.0 ft

the need for additional cross sections.
River: RM12-U Reach: E-Chan Upper RS: 11200.00

Warning:The energy loss was greater than 1.0 ft
the need for addi tional cross sections.

-
Profile: PF 1

(0.3 m). between the current and previous cross section.

Profile: PF 1
(0.3 m). between the current and previous cross section.

Profile: PF 1
(0.3 m). between the current and previous cross section.

This may indicate

This may indicate

This may indicate



HEe-RAS Plan' RMFUP 95% Rjve~ RM12-U Reach' E-Chan Upper Profile' PI' 1

. Reach ., ." River:Sta Profile QTolal. Min'Ch!;1 W.S. Elev CritW.S. E.G. Elev . E.G. Slope VelChni :.·AowArea Top Widlh 'Froude" Chi

'(cis) (tI) .(ft) (ft) (tI) (fUft) (fUs) (sq ft)· (ft)

E-Chan Upper 12400' PFl 96.00 1561.89 1563.39 1563.83 1564.79 0.011103 9.51 10.09 9.85 1.66
E-Chan Upper 12228.5· PF1 96.00 1559.99 1561.51 1561.93 1562.85 0.010410 9.29 10.33 9.94 1.61
E-Chan Upper 12057.1" PF1" 96.00 1558.08 1559.59 1560.02 1560.96 0.010699 9.38 10.23 9.90 1.63

E-Chan Upper c'• •11885.r PFl • 96.00 1556.18 1557.69 1558.12 1559.05 0.010618 9.36 10.26 9.91 1.62
E-Ghan Upper 11714.2· Pfl 96.00 1554.28 1555.79 1556.22 1557.15 0.010618 9.36 10.26 9.91 1.62

E:cnan' Upper. .. 11542:8- PFl 96.00 1552.38 1553.89 1554.32 1555.25 0.Q10645 9.37 10.25 9.91 1.62

.E-Chan Upper 11371.4" 1'1'1 96.00 1550.47 1551.98 1552.41 1553.35 0.010734 9.39 10.22 9.90 1.63

!;-<;han Upper 11200.'00 PFl 96.00 1548.57 1550.08 1550.51 1551.441 0.010654 9.37 10.25 9.91 1.62
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Channel Freeboard Check
per ADOT freeboard requirements, RDG Chapter 600

East Channel

4/25/2005

River
Station

W.S.
Elevation

A
Flow Depth, Velocity,
ft fps

B
Required
FB,ft

C
Act. Chan.
Depth, ft

)

12400 1561.89 1563.39 1.5 9.5 0.58 5.00 yes
12228.5 1559.99 1561.51 1.5 9.3 0.57 5.00 !yes
12057.1 1558.08 1559.59 1.5 9.4 0.58 5.00 yes
11885.7 1556.18 1557.69 1.5 9.4 0.57 5.00 yes
11714.2 1554.28 1555.79 1.5 9.4 0.57 5.00 yes
11542.8 1552.38 1553.89 1.5 9.4 0.57 5.00 yes
11371.4 1550.47 1551.98 1.5 9.4 0.58 5.00 yes

11200 1548.57 1550.08 1.5 9.4 0.57 18.44 yes
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PROJECT DATA
Project Title: RMFUP Las Sendas Channel
Proj ect File RMFUPLS. prj
Run Date and Time: 4/21/20052:37:49 PM

Project in English units

PLAN DATA

Plan Title: RMFUP Las Sendas Channel
Plan File p:\040031\Eng\Calcs\Hydraulics\HEC-RAS\RMFUPLS.pOl

Geometry Title: RMFUP Las Sendas Channel
Geometry File p:\040031\Eng\Calcs\Hydraulics\HEC-RAS\RMFUPLS.gOl

Flow Title
Flow File

RMFUP Las Sendas Channel
p: \04 0031 \Eng\Ca lcs\Hydraul ics\HEC-RAS\RMFUPLS. fOl

Flan Summary Information:
Number of: Cross Sections z

Culverts
Bridges

16
1
o

Multiple Openings
Inline Structures
Lateral Structures

o
o
o

computational Information
Water surface calculation tolerance
critic.l depth calculation tolerance =
Maximum number of iterations
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Mixed Flow

FLOW DATA

Flow Title: RMFUP Las Sendas Channel
Flow Fi le p: \040031 \Eng\Calcs\Hydraulics\HEC-RAS\RMFUPLS. fOl

Flow Data (cfs)

River Reach
Las Sendas ChannOutfall

RS
455.00

with tailwater wlo tailwater
1507 1507



Boundary Conditions

River Reach Profile Upstream Downstream

Las Sendas ChannOutfall
Las Sendas ChannOutfall

with tal1water
wlo tailwater

Normal S = 0.015
Normal S = 0.015

Known WS & 1580.35
Normal S = 0.001

GEOMETRY DATA

Geometry Title: RMFUP Las Sendas Channel
Geometry File p:\040031\Eng\Calcs\Hydraulics\HEC-RAS\RMFUPLS.gOl

CROSS SECTION

RIVER: Las Sendas Chann
REACH: Outfall RS: 455.00

INPUT
Description: Upstream end of transi tion
Station Elevation Data num= 5

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 1592 28 1585 52 1585 80 1592 80.01 1594

Manning's n Values nurn= 3
Sta n Val Sta n Val Sta n Val

0 .013 0 .013 80.01 .013

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 80.01 18.27 18.27 18.27 .1 .3

CROSS SECTION

RIVER: Las Sendas Chann
REACH: Outfall RS: 436.726'

INPUT
Description:
Station Elevation Data nurn- 6

Sta Elev Sta Elev Sta Elev Sta Elev st. Elev
o 1591.89 0 1591.15 25.67 1584.73 51. 94 1584.73 77.6 1591.15

77.61 1593.73

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .013 0 .013 77.61 .013

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 77.61 18.27 18.27 18.27 .1 .3

CROSS SECTION

RIVER: Las Sendas Chann
REACH: Outfall RS: 418.453"

INPUT
Description:
Station Elevation Data num= 6

Sta E1ev Sta Elev Sta Elev Sta E1ev Sta Elev
o 1591.78 0 1590.29 23.33 1584.46 51. 88 1584.46 75.21 1590.29

75.22 1593.46

Manning's n Values nurn= 3
Sta n Val Sta n Val Sta n Val



.013 .013 75.22 .013

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 75.22 18.27 18.27 18.27 .1 .3

CROSS SECTION

RIVER: Las Sendas Chann
REACH: Outfall RS: 400.18"

INPUT
Description:
Station Elevation Data nwn= 6

Sta Elev Sta E1ev Sta Elev Sta E1ev Sta Elev
0 1591.67 0 1589.44 21 1584.19 51. 81 1584.19 72.81 1589.44

72.82 1593.19

Manning's n Values num=:: 3
Sta n Val Sta n Val Sta n Val

0 .013 0 .013 72.82 .013

Bank Sta: Left Right Lengths: Left Channel Right Cae!f Contr. Expan.
0 72.82 18.27 18.27 1B. 27 .1 .3

CROSS SECTION

RIVER: Las Sendas Chann
REACH: Outfall RS: 381.906"

INPUT
Description:
Station Elevation Data nurn= 6

Sta Elev Sta Elev Sta E1ev Sta E1ev Sta Elev
0 1591.55 .01 1588.59 18.67 1583.92 51.75 1583.92 70.42 1588.59

70.42 1592.92

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .013 0 .013 70.42 .013

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 70.42 18.27 18.27 18.27 .1 .3

CROSS SECTION

RIVER: Las Sendas Chann
REACH: Outfall RS: 363.633"

INPUT
Description:
Station Elevation Data nurn- 6

Sta E1ev Sta Elev Sta Elev Sta Elev Sta E1ev
0 1591.44 .01 1587.73 16.33 1583.65 51.69 1583.65 68.02 1587.73

68.02 1592.65

Manning's n Values nurn= 3
Sta n Val St. u Val Sta n Val

0 .013 0 .013 68.02 .013

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 68.02 18.27 18.27 18.27 .1 .3

CROSS SECTION

RIVER: Las Sendas Chann
REACH: Outfall RS: 345.36



INPUT
Description: Midpoint of transi ticn
Station Elevation Data nurn= 6

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev
0 1591. 33 .01 1586.88 14 1583.38 51.625 1583.38 65.625 1586.88

65.626 1592.38

Manning' 5 n Values num~ 3
Sta n Val Sta n Val sta n Val

0 .013 0 .013 65.626 .013

Bank Sta: Left Right Lengths: Left Channel Right Coeft Contr. Expan.
0 65.626 18.27 18.27 18.27 .1 .3

CROSS SECTION

RIVER: Las Sendas Chann
REACH: Outfall RS: 327.086*

INPUT
Description:
Station Elevation Data num= 6

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 lS91.23 .01 lS86.03 11. 67 1583.11 51.S6 lS83.11 63.23 1586.03

63.23 1592.11

Manning I 5 n Values nurn= 3
Sta n Val Sta n Val Sta n Val

0 .013 0 .013 63.23 .013

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 63.23 18.27 18.27 18.27 .1 .3

CROSS SECTION

RIVER: Las Sendas Chann
REACH: outfall RS: 308.813*

INPUT
Description;
Station Elevation Data nurn= 6

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 1591.14 .01 1585.17 9.34 1582.84 51. 5 1582.84 60.83 1585.17

60.83 1591. 84

Manning' 5 n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .013 0 .013 60.83 .013

Bank Sta: Left Right Lengths: Left Channel Right Coeft Contr. Expan.
0 60.83 18.27 18.27 18.27 .1 .3

CROSS SECTION

RIVER: Las Sendas Chann
REACH: Outfall RS: 290.54*

INPUT
Description:
Station Elevation Data num= 6

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 1591. 04 .01 lS84.32 7.01 1582.57 51. 43 1582.57 58.43 1584.32

58.44 lS91. 57

Manning's n Values nurn= 3
Sta n Val Sta n Val Sta n Val



0 .013 .013 58.44 .013

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 58.44 18.27 18.27 18.27 .1 .3

CROSS SECTION

RIVER: Las Sendas Chann
REACH: Outfall RS: 272.266'

INPUT
Description:
Station Elevation Data nurn= 6

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 1590.95 .01 1583.47 4.67 1582.3 51.37 1582.3 56.03 1583.47

56.04 1591. 3

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .013 0 .013 56.04 .013

Bank Sta: Left Right Lengths: Left Channel Right Coeff Centro Expan.
0 56.04 18.27 18.27 18.27 .1 .3

CROSS SECTION

RIVER: Las Sendas Chann
REACH: Outfall RS: 253.993'

INPUT
Oeser ipt ion ~

Station Elevation Data num= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 1590.85 .01 1582.61 2.34 1582.03 51. 3 1582.03 53.64 1582.61
53.65 1591.03

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .013 0 .013 53.65 .013

Bank Sta: Left Right Lengths: Left Channel Right Coeff Centro Expan.
0 53.65 18.27 18.27 18.27 .1 .3

CROSS SECTION

RIVER: Las Sendas Chann
REACH: Outfall RS: 235.72

INPUT
Description: Downstream end of transition
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev
'Q 1590.76 .01 1581.76 51. 24 1581.76 51. 25 1590.76

Manning's n values num= 3
Sta n val Sta n Val Sta n Val

0 .013 0 .013 51. 25 .013

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 51. 25 56 56 56 .1 .3

CROSS SECTION

RIVER: Las Sendas Chann
REACH: Outfall RS: 179.72



INPUT
Description: Upstream face of RCBC
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev
0 1590.76 .01 1581.72 51. 24 1581.72 51. 25 1590.76

Manning's n Values nurn- 3
Sta n Val Sta n Val Sta n Val

0 .013 0 .013 51. 25 .013

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 51. 25 26 26 26 .1 .3

CULVERT

RIVER: Las Sendas Chann
REACH: Outfall RS: 166.72

INPUT
Description:
Distance from Upstream XS 1
Deck/Roadway Width 24
Weir Coefficient 2.6
Upstream Deck/Roadway Coordina tes

num= 2
Sta Hi Cord Lo Cord Sta Hi Cord La Cord

0 15~0.76 51.25 1590.76

Upstream Bridge Cros~ Section Data
Station Elevation Data· Durn= 4

Sta Elev Sta Elev Sta Elev Sta Elev
01590.76 .01 1581.72 51. 24 1581.72 51. 25 1590.76

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .013 0 .013 51.25 .013

Bank Sta: Left Right coetf Contr. Expan.
0 51. 25 .1 .3

Downstream Deck/Roadway Coordinates
nurn- 2
Sta Hi Cord Lo Cord Sta Hi Cord La Cord

0 1590.76 51.25 15~0.76

Downstream Bridge Cross Section Data
Station Elevation Data nurn- 4

Sta Elev Sta Elev Sta Elev Sta Elev
o 1590.77 .01 1581. 7 51. 24 1581. 7 51.25 1590.77

Manning's n Values num- 3
Sta n Val Sta n Val Sta n Val

0 .013 0 .013 51.25 .013

Bank Sta: Left Right Coetf Contr. Expan.
0 51.25 .1 .3

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

Number of Culverts ~

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95

Broad Crested

Culvert Name
Culvert U

Shape
Box

Rise
8

Span
12



FHWA Chart H 8 - flared wingwa11s
FHWA Scale H 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef

1 24 .013 .013 0 .2
Number of Barrels =
Upstream Elevation 1581.72
Centerline Stations

Sta. Sta. Sta. Sta.
6 19.08 32.17 45.25

Downstream Elevation D 1581.7
Centerline Stations

Sta. Sta. Sta. Sta.
6 19.08 32.17 45.25

CROSS SECTION

Exit Loss Caef
1

RIVER: Las Sendas Chann
REACH: Out fall RS: 153.72

INPUT
Description: Downstream face of RCBC 2
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev
o 1590.77 .01 1581.7 51.24 1561.7

Sta Elev
51.25 1590.77

Manning's n Values nwn= 3
Sta n Val Sta n Val Sta n Val

0 .013 0 .013 51.25 .013

Bank Sta: Left Right Lengths: Left Channel Right
0 51.25 22 22 22

CROSS SECTION

Coeff Contr.
.1

Expan.
.3

RIVER: Las Sendas Chann
REACH: Outfall RS: 131. 72

INPUT
Description: Top of Baffle Chute
Station Elevation Data nurn=

Sta Elev Sta Elev
o 1590.07 .01 1581.68

Drop Structure
4
Sta Elev

53.99 1561.68
Sta Elev

54 1590.07

Manning' 5 n Values
Sta n Val

o .013

nwn­
Sta n Val

o .013

3
Sta

54
n Val

.013

Bank Sta: Left Right Lengths: Left Channel Right
0 54 23 23 23

CROSS SECTION

RIVER: Las Sendas Chann
REACH: Outfall RS: 106.36

Coeff Contr.
.1

Expan.
.3

INPUT
Description: Bottom of Baffle Chute Drop Structure
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev
o 1578.39 .01 1570 53.99 1570

Sta Elev
54 1576.39

Manning's n Values
Sta n Val

o .013

nwn=
Sta n Val

o .013

3
Sta

54
n Val

.013

Bank Sta: Left Right Lengths: Left Channel Right Caeff Cantr. Expan.



54 14 14 14 .1 .3

CROSS SECTION

RIVER: Las Sendas Chann
REACH: Outfall RS: 94.73

INPUT
Description: Outlet into E'loodpoo1
Station Elevation Data num= 4

Sta E1ev Sta Elev Sta Elev Sta E1ev
0 1575 .01 1569.96 60.99 1569.96 61 1575

Manning's n Values num= 3
Sta n Val sta n Val Sta n Val

0 .013 0 .013 61 .013

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 61 0 0 0 .1 .3

SUMMARY Of MhNNING' S N VALUES

River:Las Sendas Chann

Reach River Sta, nl n2 n3

Outfall 455.00 .013 .013 .013
Outfall 436.726' .013 .013 .013
Outfall 416.453' ,013 .013 .013
Outfall 400.16' .013 .013 .013
Outfall 361.906' .013 .013 .013
Outfall 363.633' ,013 .013 .013
Outfall 345.36 ,013 .013 .013
Outfall 327.066' ,013 .013 .013
Outfall 306.613' .013 .013 .013
Outfall 290,54' ,013 .013 .013
Outfall 272.266' ,013 .013 .013
Outfall 253.993' .013 ,013 .013
Outfall 235.72 ,013 .013 .013
Outfall 179.72 .013 .013 .013
Outfall 166.72 Culvert
Outfall 153.72 .013 .013 .013
Outfall 131.72 .013 .013 .013
Outfall 108.36 .013 .013 .013
Outfall 94.73 ,013 ,013 .013

SUMMARY OF REACH LENGTHS

River: Las Sendas Chann

Reach River Sta. Left Channel Right

Outfall 455.00 18.27 18.27 18.27
Outfall 436.726' 18.27 16.27 18.27
Outfall 416.453' 18.27 18.27 16.27
Outfall 400.16' 16.27 16.27 18.27
Outfall 381.906' 18.27 18.27 16.27
Outfall 363.633' 16.27 16,27 16.27
Outfall 345.36 16.27 16.27 16.27
Outfall 327.066' 16.27 16.27 16.27
Outfall 306.613' 16.27 16.27 16.27
Outfall 290.54' 16.27 16.27 16.27
Outfall 272.266' 16.27 16.27 16.27
Outfall 253.993' 16.27 16.27 16.27



Outfall 235.72 56 56 56
Outfall 179.72 26 26 26
Outfall 166.72 Culvert
Outfall 153.72 22 22 22
Outfall 131.72 23 23 23
Outfall 108.36 14 14 14
Outfall 94.73 0 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Las Sendas Chann

Reach River Sta. contr. Expan.

Outfall 455.00 .1 .3
Outfall 436.726· .1 .3
Outfall 418.453· .1 .3
Outfall 400.18· .1 .3
Outfall 381. 906· .1 .3
Outfall 363.633· .1 .3
Outfall 345.36 .1 .3
Outfall 327.086· .1 .3
Outfall 308.813· .1 .3
Outfall 290.54· .1 .3
Outfall 272.266· .1 .3
Outfall 253.993· .1 .3
Outfall 235.72 .1 .3
Outfall 179.72 ,1 .3
Outfall 166.72 Culvert
Outfall 153.72 .1 .3
Outfall 131.72 .1 .3
Outfall 108.36 .1 .3
Outfall 94.73 .1 .3

Profile Output Table - Standard Table

Reach River Sta Profile Q Total Min Ch El w.S. Elev Crit W.S. E.G. E1ev E.G. Slope Vel Chnl Flow Area Top width Froude * Ch1
(cfsl 1ft) Iftl (ft) (ft) lft/ft) ,(ft/sl (sq ttl 1ft)

Outfall 455.00 w1 th tal1water 1507.00 1585,00 1587.25 1588.96 1593.65 0.015010 20.30 74.25 42.00 2.69
Outfall 455.00 w/o tailwater 1507.00 1585.00 1587,25 1588.96 1593.65 0.015010 20.30 74.25 42.00 2.69

Outfall 436.726· with tal1water 1507.00 1584.73 1586,85 1588.54 1593.36 0.016015 20.47 73.62 43.21 2,76
Outfall 436.726· w/o tailwater 1507.00 1584.73 1586.85 1588.55 1593.36 0.016015 20.47 73.62 43.21 2.76

outfall 418.453· with tailwater 1507.00 1584.46 1586.46 1588.14 1593.05 0.017003 20.59 73.18 44.57 2.83
Outfall 418.453· w/o tailwater 1507.00 1584.46 1586.46 1588.14 1593.05 0.017003 20.59 73.18 44.57 2.83

Outfall 400.18· with tailwater 1507.00 1584.19 1586.09 1587.75 1592.72 0.017932 20.67 72.91 46.00 2.89
Outfall 400.18· w/o ta11water 1507.00 1584.19 1586.09 1587.75 1592.72 0.017932 20.67 72.91 46.00 2.89

Outfall 381. 906· with tailwater 1507.00 1583.92 1585.73 1587.37 1592.38 0,018819 20.71 72.78 47.52 2.95
Outfall 381.906· w/o tailwater 1507.00 1583.92 1585.73 1587.37 1592.38 0.018819 20.71 72.78 47.52' 2.95

Outfall 363.633· with tailwater 1507.00 1583.65 1585.37 1586.99 1592.04 0.019708 20.72 72.73 49,14 3.00
Outfall 363.633· w/o tailwater 1507.00 1583.65 1585,37 1586.99 1592.04 0.019708 20.72 72.73 49.14 3.00

Outfall 345.36 with tallwater 1507.00 1583.38 1585.03 1586.63 1591.66 0.020428 20.67 72.90 50.81 3.04
Outfall 345.36 w/o ta11water 1507.00 1583.38 1585.03 1586.63 1591.66 0,020428 20.67 72,90 50.81 3.04

Outfall 327.086· with tail water 1507.00 1583.11 1584,70 1586.25 1591. 27 0,021017 20.57 73.25 52,55 3.07
Outfall 327.086· w/o tailwater. 1507.00 1583.11 1584.70 1586.25 1591.27 0.021017 20.57 73,25 52.55 3.07

Outfall 308.813· with tailwater 1507.00 1582,84 1584,37 1585.86 1590.85 0.021508 20,44 73.73 54.39 3,09
Outfall 308.813· w/o tailwater 1507.00 1582,84 1584.37 1585.86 1590.85 0.021508 20.44 73.73 54.39 3.09



Outfall 290.54- with tailwater 1507.00 1582.57 1584.05 1585.52 1590.44 0.021926 20.29 74.28 56.23 3.11
Outfall 290.54- wlo tailwater 1507.00 1582.57 1584.05 1585.52 1590.44 0.021926 20.29 74.28 56.23 3.11

Outfall 272.266- with tailwater 1507.00 1582.30 1583.74 1585.21 1590.01 0.021365 20.10 74.99 56.02' 3.06
Outfall 272.266- w/o tailwater 1507.00 1582.30 1583.74 1585.21 1590.01 0.021365 20.10 74.99 56.02 3.06

Outfall 253.993- with tailwater 1507.00 1582.03 1583.47 1584.95 1589.59 0.019872 19.85 75.90 53.63 2.94
Outfall 253.993- w/o tailwater 1507.00 1582.03 1583.47 1584.95 1589.59 0.019872 19.85 75.90 53.63 2.94

outfall 235.72 with tailwater 1507.00 1581. 76 1583.27 1584.75 1589.18 0.018221 19.52 77.20 51.23 2.80
outfall 235.72 w/o tal1water 1507.00 1581.76 1583.27 1584.74 1589.18 0.018221 19.52 77 .20 51. 23 2.80

Outfall 179.72 with tailwater 1507.00 1581.72 1583.45 1584.70 1587.95 0.011692 17.03 88.47 51.23 2.28
Outfall 179.72 w/o tailwater 1507.00 1581.72 1583.45 1584.71 1587.95 0.011695 17.03 B8.47 51.23 2.28

Outfall 166.72 Culvert

Outfall 153.72 with tailwater 1507.00 1581. 70 1583.90 1584.69 1586.68 0.005350 13.38 112.63 51.23 2.28
Outfall 153.72 w/o tailwater 1507.00 1581.70 1583.90 15B4.69 1586.68 0.005353 13.38 112.61 51. 23 2.28

Outfall 131.72 with tailwater 1507.00 1581.68 1583.76 1584.56 1586.55 0.005695 13.39 112.51 53.98 I. 64
outfall 131.72 w/o tailwater 1507.00 1581. 68 1583.76 1584.56 1586.55 0.005697 13.40 112. SO 53.98 I. 64

Outfall 108.36 with tailwater 1507.00 1570.00 1580.33 1572. BB 1580.45 0.000038 2.70 557.89 54.00 0.15
Outfall 108.36 w/o tailwater 1507.00 1570.00 1570.92 1572.88 1585.09 0.081073 30.20 49.90 53.98 5.54

Outfall 94.73 with tailwater 1507.00 1569.98 1580.35 1572.64 '1580.44 0.000028 2.38 632.52 61.00 0.13
Outfall 94.73 w/o tailwater 1507.00 1569.98 1570.85 1572.64 1583.52 0.078719 28.57 52.74 60.98 5.41

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : RMFUP LS

River: Las Sendas Chann Reach: Outfall RS: 179.72 Profile: with tailwater
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need tor additional cross sections.
Warninq:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate

the need for additional cross sections.
River: Las Sendas Chann Reach: Outfall RS: 179.72 Profile: w/o tailwater

Warninq:The velocity head has changed by more than 0.5 it (0.15 m). This may indicate the need for additional cross sections.
Warning:The energy loss was greater than'l.O ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: Las Sendas Chann Reach: Outfall RS: 108.36 Profile: with tailwater

Warnlng:The cross-section end points had to be extended vertically for the computed water surface.
Note: Hydraulic jump has occurred between this cross section and the previous upstream section.

River: Las Sendas Chann Reach: Outfall RS: 108.36 Profile: wlo tailwater
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: Las Sendas Chann Reach: Outfall RS: 94.73 Profile: wlo tailwater

Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.



HEC RAS Plan' RMFUP LS River" las Sendas Chann Reach' Outfall

Reach River Sta Profife a Total MinCh EI W.S. Elev CritW.S. E.G. Elev E.G.-Slope Vel Clml Flow Area TopWIdth . ..Froude "Chl

,.. (cis) (ft) (ft) (ft)· (ft) (fl1fI) (ftIs) (sqft) (ft) .... . >.
Outfall 455.00 ., with tailwater 1507.00 1585.00 1587.25 1588.96 1593.65 0.015010 20.30 74.25 42.00 2.69
Outfall , 455.00 ". wla 1ailwater-',· 1507.00 1565.00 1587.25 1588.96 1593.65 0.015010 20.30 74.25 42.00 2.69.,
Outfall' 436.726" with tailwater 1507.00 1584.73 1586.85 1588.54 1593.36 0.016015 20.47 73.62 43.21 2.76
Outfa" 436.726' w/o lailwater 1507.00 1584.73 1586.85 1588.55 1593.36 0.016015 20.47 73.62 43.21 2.76

.
'Outfall " .418.453'. with taitwater 1507.00 1584.46 1586.46 1588.14 1593.05 0.017003 20.59 73.18 44.57 2.83
Outfall 418.453' w/o taitwater 1507.00 1584.46 1586.46 1588.14 1593.05 0.017003 20.59 73.18 44.57 2.83

'.'
Outfall 400.1B' with tailwater 1507.00 1584.19 1586.09 1587.75 1592.72 0.017932 20.67 72.91 46.00 2.89
Outfall .'/ 400.18' wlo tailwater -:... 1507.00 1584.19 1586.09 1587.75 1592.72 0.017932 20.67 72.91 46.00 2.89.
Outfall 381.906' with tai.lwater 1507.00 1583.92 1565.73 1587.37 1592.38 0.018819 20.71 72.78 47,52 2.95
Outfall 381.906' wlo tairwater 1507.00 1583.92 1585.73 1587.37 1592.38 0.018819 20.71 72.78 47.52 2.95

Outfall 363.633' with taitwaler 1507.00 1583.65 1585.37 1586.99 1592.04 0.019708 20.72 72.73 49.14 3.00
Outfall 363.633' wlo taitwater 1507.00 1583.65 1585.37 1586.99 1592.04 0.019708 20.72 72.73 49.14 3.00

' ..

Outfall '.' 345.36" with taifwater . 1507.00 1583.38 1585.03 1586.63 1591.66 0.020428 20.67 72.90 50.81 3.04
Outfall ../ .. 345:36 .. wlo taitwater 1507.00 1583.38 1585.03 1586.63 1591.66 0.020428 20.67 72.90 SO.81 3.04

", ....

Outfall . ' 32.7·086" with lailwater 1507.00 1583.11 1584.70 1586.25 1591.27 0.021017 20.57 73.25 52.55 3.07
Outfall ." 327.086' wid taifwater 1507.00 1583.11 1584.70 1586.25 1591.27 0.021017 20.57 73.25 52.55 3.07, ..

Outfall , 308.813' with 'tailWater 1507.00 1582.84 1584.37 1565.88 1590.85 0.021508 20.44 73.73 54.39 3.09
Outfall 308.813' w/o·iaitWate:r 1507.00 1582.84 1584.37 1585.88 1590.85 0.021508 20.44 73.73 54.39 3.09

Outfall "290.54' with tailwater 1507.00 1582.57 1584.05 1585.52 1590,44 0.021926 20.29 74.28 56.23 3.11
Outfall 290.54' w/o taifwater 1507.00 1582.57 1584.05 1585.52 1590.44 0.021926 20.29 74.28 56.23 3.11
,.

Outfall 272.266' with tailwater 1507.00 1582.30 1583.74 1585.21 1590.01 0.021365 20.10 74.99 56.02 3.06
Outfall .. , 272.266,'. wlo taitwater .:-, 1507.00 1582.30 1583.74 1585.21 1590.01 0.021365 20.10 74.99 56.02 3.06

, .. .. "

Outfall """ 253'993"','" With' ta ilwater 1507.00 1582.03 1583.47 1584.95 1589.59 0.019872 19.85 75.90 53.63 2.94
Outfall . 253.993' w/o railwater 1507.00 1582.03 1583.47 1584.95 1589.59 0.019872 19.85 75.90 53.63 2.94....,. "

" '.'. .."..',
Outfall . 235.72 . wilhlailWater 1507.00 1581.76 1583.27 1584.75 1589.18 0.018221 19.52 77.20 51.23 2.80
Outfall ' .. 235.72 ,.... ,. w/o-taihN~ter" ,':>, 1507.00 1561.76 1583.27 1584.74 1589.18 0.018221 19.52 77.20 51.23 2.80

....... '.

Outfall 179.72 : . with tailviater 1507.00 1581.72 1583.45 1584.70 1587.95 0.011692 17.03 88.47 51.23 2.28
Outfall '179.72 w/o fairwater 1507.00 1581.72 1583.45 1584.71 1587.95 0.011695 17.03 88.47 51.23 2.28

..

Outfall 166.72 - Culvert..,...., .., ,.
Ouifail .. , 153.72 with taitwater 1507.00 1581.70 1583.90 1584.69 1586.68 0.005350 13.38 112.63 51.23 2.28
buifall' , 153.72 . w/o tailwater' . 1507.00 1581.70 1583.90 1584.69 1586.68 0.005353 13.38 112.61 51.23 2.28

.."'.' ."
Outfall' 131.72 with tailwater 1507.00 1581.68 1583.76 1584.56 1588.55 0.005695 13.39 112.51 53.9B 1.64
Outfall 131.72 y!/o tail¥"ater 1507.00 15Bl.68 1583.76 1584.56 1586.55 0.005697 13.40 112.50 53.98 1.64

.'

Outfall ...., .:". 108.36 with tailwater 1507.00 1570.00 1580.33 1572.8B 1580.45 0.000038 2.70 557.89 54.00 0.15
Outfall

....
108.36 wlo taifwater lS07.00 1570.00 1570.92 1572.8B 1585.09 0.081073 30.20 49.90 53.9B 5.54

'< '.'

Outfall 94}3 .. ~tli tailwater ': 1507.00 1569.98 1580.35 1572.64 1580.44 0.000028 2.38 632.52 61.00 0,13
Outfall 94.73 "", W/o tailwater 1507.00 1569.9B 1570.85 1572.64 1583.52 0.078719 2B.57 52.74 60.88 5.41



RMFUP La~ Sendas Channel Plan: RMFUP Las Sendas Channel 4/21/2005
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Channel Freeboard Check
per ADOT freeboard requirements, RDG Chapter 600

Las Sendas Channel

4/25/2005

W.S.
Elevation

A
Flow Depth, Velocity,
ft fps

B
Required
FB,ft

C
Act. Chan.
Depth, ft

455 1585.00 1587.25 2.3 20.3 1.73 7.00 yes
436.726 1584.73 1586.85 2.1 20.5 1.73 7.17 yes
418.453 1584.46 1586.46 2.0 20.6 1.72 7.33 yes

400.18 1584.19 1586.09 1.9 20.7 1.71 7.50 yes
381.906 1583.92 1585.73 1.8 20.7 1.69 7.67 yes
363.633 1583.65 1585.37 1.7 20.7 1.68 7.83 yes

345.36 1583.38 1585.03 1.6 20.7 1.66 8.00 yes
327.086 1583.11 1584.70 1.6 20.6 1.63 8.17 yes
308.813 1582.84 1584.37 1.5 20.4 1.60 8.33 Ives
290.54 1582.57 1584.05 1.5 20.3 1.57 8.50 yes

272.266 1582.30 1583.74 1.4 20.1 1.54 8.67 yes
253.993 1582.03 1583.47 1.4 19.9 1.51 8.83 yes

235.72 1581.76 1583.27 1.5 19.5 1.49 9.00 yes
179.72 1581.72 1583.45 1.7 17.0 1.25 9.06 yes
153.72 1581.70 1583.90 2.2 13.4 1.00 9.07 yes
131.72 1581.68 1583.76 2.1 13.4 0.97 8.32 yes
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PROJECT DATA
Project Title: RMFUP 86th Street Channel
Project File RMFUP86.prj
Run Date and Time: 4/21120053:37:22 PM

Project in English units

PLAN DATA

Plan Title: RMFUP 86th Street Channel 95%
Plan File p: \04003.1 \Eng\Calcs\Hydraulics\HEC-RAS\RMFUP86 .p02

Geometry Title: RMFUP 86th Street Channel 95%
Geometry File p: \ 04 0031 \Eng\Calcs\Hydraulics\HEC-RAS\RMFUP8 6. g02

Flow Title
Flow File

RMFUP 86th Street Channel
p: \040031 \Eng\Calcs\Hydraulics\HEC-RAS\RMFUP86. fOl

Plan Summary Information:
Number of: Cross Sections

Culverts
Bridges

11
1
o

Mul tiple Openings
1011ne Structures
Lateral structures =

Computational Information
Water surface calculation tolerance
Critical depth calculation tolerance ~

Maximum number of iterations
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: ~veraqe Conveyance
Computational Flow Regime: Mixed Flow

FLOW DATA

Flow Title: RMFUP 86th Street Channel
Flow File p: \040031 \Eng\Calcs\Hydraulics\HEC-RAS\RMFUP86. fOl

Flow Data (cts)

River Reach
86th Street ChanOutlet

RS
284.50

With TailwaterWithout Tailwater
460 460

Approx 10-yr
230



Boundary Conditions

River Reach Profile Upstream Downstream

86th Street ChanOutlet
86th Street ChanOutlet

GEOMETRY DATA

With Tailwater
Without Tailwater

Normal S = 0.02
Normal S = 0.02

Known WS = 1583.86
Normal S = 0.005

Geometry Title: RMFUP 86th Street Channel 95%
Geometry File p:\040031\Eng\Calcs\Hydraulics\HEC-RAS\RMFUP86.g02

CROSS SECTION

RIVER: 86th Street Chan
REACH; outlet RS; 264.50

INPUT
Description: Channel Station 0+50.13
Station Elevation Data num- 4

Sta Elev Sta Elev Sta Elev Sta Elev
0 1593.25 7.5 1566.25 15.5 1566.25 23 1593.25

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .013 0 .013 23 .013

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 23 20 20 20 .1 .3

CROSS SECTION

RIVER: 66th Street Chan
REACH: Outlet RS: 264.496-

INPUT
Description:
Station Elevation Data num= 6

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
o 1592.65 .02 1591. 64 6 1567.65 14 1567.65 19.56 1591.64

19.6 1592.65

Hanning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .013 0 .013 19.6 .013

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 19.6 20 20 20 .1 .3

CROSS SECTION

RIVER: 86th Street Chan
REACH; Outlet RS: 244.492-

INPUT
Description:
Station Elevation Data num= 6

Sta Elev St_ Elev Sta Elev Sta Elev Sta Elev
0 1592.45 .01 1590.44 4.5 1567.45 12.5 1567.45 16.16 1590.44

16.2 1592.45

Manning's n Values nurn= 3
Sta n Val Sta n Val Sta n Val



0 .013 .013 16.2 .013

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 16.2 9.86 9.86 9.86 .1 .3

CROSS SECTION

RIVER: 86th Street Chan
REACH: Outlet RS: 234.63

INPUT
Oeser iption: Channel Station 1+00.00
Station Elevation Data num= 6

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
o 1592.25 .01 1589.75 3.76 1587.25 11.76 1587.25 14.51 1589.75

14.52 1592.25

Manning's n Values num- 3
Sta n Val Sta n Val Sta n Val

0 .013 0 .013 14.52 .013

Bank Sta: Left Right Lengths: Left Channel Right Coef! Contr. Expan.
0 14.52 20 20 20 .1 .3

CROSS SECTION

RIVER: 86th Street Chan
REACH: Outlet RS: 214.646'

INPUT
Description:
Station Elevation Data nUl1\g 6

Sta Elev Sta . Elev Sta Elev Sta Elev Sta Elev
0 1591.85 .01 1588.35 2.26 1586.85 10.26 1586.85 11. 91 1588.35

11. 92 1591.85

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .013 0 .013 11.92 .013

Bank Sta: Left Right Lengths: Left Channel Right Coef! Contr. Expan.
0 11.92 20 20 20 .1 .3

CROSS SECTION

RIVER: 86th Street Chan
REACH: Outlet RS: 194.662'

INPUT
Description:
Station Elevation Data num.= 6

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
o 1591.45 .01 1586.95 .76 1586.45 8.76 1586.45 9.31 1566.95

9.32 1591.45

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .013 0 .013 9.32 .013

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 9.32 10.04 10.04 10.04 .1 .3

CROSS SECTION

RIVER: 86th Street Chan
REACH: outlet RS: 184.63



-
INPUT
Description: Channel Station 1+50.00
Station Elevation Data nurn= 4

Sta E1ev Sta E1ev st. Elev Sta E1ev
a 1591. 25 .01 1586.25 8.01 1586.25 8.02 1591.25

Manning IS n Values nurn= 3
Sta n Val Sta n Val Sta n Val

a .013 a . 013 8.02 .013

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan.
a 8. 02 41.08 41. 08 41. 08 .1 .3

CROSS SECTION

RIVER: 86th Street Chan
REACH: Outlet RS: 143.55

INPUT
Description: Channel Station 1+91.08
Station Elevation Data num= 4

Sta Elev Sta E1ev Sta Elev Sta Elev
a 1591 . 01 1572.56 8.01 1572.56 8.02 1591

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

a . 013 a .013 8.02 . 013

Bank Sta: Left Right Lengths: Left Channel Right Coeff Centro Expan.
a 8.02 11.55 11.55 11.55 .1 .3

CROSS SECTION

RIVER: 86th Street Chan
REACH: Outlet RS: 133

INPUT
Description: Channel Station 2+02.63
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev
a 1591 .01 1572.5 8.01 1572.5 8.02 1591

Manning's n Values nurn= 3
Sta n Val Sta n Val Sta n Val

a . 013 a . 013 8.02 .013

Bank Sta: Left Right Lengths: Left Channel Right Coeff Centro Expan.
a 8.02 102 102 102 .1 .3

CULVERT

RIVER: 86th Street Chan
REACH: Outlet RS: 82

Sta Hi Cord Lo Cord
8 1591 1580.5

.01
100
2.6

Coordinates

INPUT
Description:
Distance from Upstream XS
Deck/Roadway Width
Weir Coefficient
Upstream Deck/Roadway

nurn= 2
Sta Hi Cord Lo Cord

a 1591 1580.5

Upstream Bridge Cross Section Data
Station Elevation Data nun\'=



Sta Elev Sta Elev Sta Elev Sta Elev
0 1591 .01 1572.5 8.01 1572.5 8.02 1591

Manning' 5 n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .013 0 .013 8.02 .013

Bank Sta: Left Right Coeff Contr. Expan .
0 8.02 .1 •3

Downstream Deck/Roadway Coordinates
nurn= 2

Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
o 1582.5 1580 8 1582.5 1580

Downstream Bridge Cross Section Data
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta E1ev
0 1580 .01 1572 8.01 1572 8.02 1580

Manning's n Values nurn= 3
Sta n Val Sta n Val Sta n Val

0 .013 0 .013 8.02 .013

Bank sta: Left Right Coeff Contr. Expan.
0 8.02 .1 .3

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

Number of Culverts

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95

Broad Crested

Culvert Name Shape Rise Span
Culvert #1 Box 8 8
FHWA Chart # 8 - flared wingwalls
FHWA Scale # 3 - Wingwall flared 0 deg. Isides extended straight)
solution Criteria = Highest U.S. EG
Culvert Upstrrn Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef

.01 100 .013 .013 0 .2 1
Upstream Elevation = 1572.5

Centerline Station 4.01
Downstream Elevation = 1572

Centerline Station 4.01

CROSS SECTION

RIVER: 86th Street Chan
REACH: Outlet RS: 31

INPUT
Description: Channel Station 3+02.63
Station Elevation Data num= 4

Sta Elev Sta E1ev Sta Elev Sta Elev
0 1580 .01 1572 8.01 1572 8.02 1580

Manning's n Values nwn= 3
Sta n Val Sta n Val Sta n Val

0 .013 0 .013 8.02 .013

Bank sta: Left
o

CROSS SECTION

Right
8.02

Lengths: Left Channel
31 31

Right
31

Coeff Contr.
.1

Expan.
.3



RIVER: 86th Street Chan
REACH: Outlet RS: 0

-
INPUT
Description: Channel Station 3+34.63
Station Elevation Data nurn"" 4

sta Elev Sta Elev Sta Elev Sta Elev
0 1580 1 1572 25 1572 26 ,1580

Manning's n Values nurn= 3
Sta n Val Sta n'Val Sta n Val

0 .02 0 .02 26 .02

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 26 0 0 0 .1 .3

SUMMARY OF MANNING'S N VALUES

River:86th Street Chan

Reach River Sta. n1 n2 n3

Outlet 284.50 .013 .013 .013
Outlet 264.496* .013 .013 .013
Outlet 244.492* .013 .013 .013
Outlet 234.63 .013 .013 .013
Outlet 214.646* .013 .013 .013
Outlet 194.662* .013 .013 .013
Outlet 184.63 .013 .013 .013
Outlet 143.55 .013 .013 .013
Outlet 133 .013 .013 .013
Outlet 82 Culvert
Outlet 31 .013 .013 .013
Outlet 0 .02 .02 .02

SUMMARY OF REACH LENGTHS

River: 86th Street Chan

Reach River sta. Left Channel Right

Outlet 284.50 20 20 20
Outlet 264.496* 20 20 20
Outlet 244.492* 9.86 9.86 9.86
Outlet 234.63 20 20 20
Outlet 214.646* 20 20 20
Outlet 194.662* 10.04 10.04 10.04
Outlet 184.63 41. 08 41. 08 41. 08
Outlet 143.55 11. 55 11. 55 11. 55
Outlet 133 102 102 102
outlet 82 Culvert
Outlet 31 31 31 31
Outlet 0 0 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: 86th Street Chan

Reach

Outlet

River sta.

284.50

Contr.

.1

Expan.

.3



outlet 264.496' .1 .3
Outlet 244.492' .1 .3
Outlet 234.63 .1 .3
outlet 214.646' .1 .3
Outlet 194.662' .1 .3
Outlet 184.63 .1 .3
Outlet 143.55 .1 .3
Outlet 133 .1 .3
outlet 82 cul"vert
Outlet 31 .1 .3
Outlet 0 .1 .3

?rofile Output Table - Standard Table

Reach River Sta ?rofile Q Total Min Ch E1 W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
lcis) (ft) (ft) 1ft) 1ft) (ftlftl (ft/s) (sq ftl Iftl

Outlet 284.50 With Tailwater 460.00 1588.25 1590.26 1591.95 1596.95 0.020036 20.76 22.16 14.03 2.91
Outlet 284.50 Wi thout Tailwate 460.00 1588.25 1590.26 1591.95 1596.95 0.020036 20.76 22.16 14.03 2.91
Outlet 284.50 Approx 10-yr 230.00 1588.25 1589.61 1590.75 1594.00 0.020027 16.81 13; 68 12.09 2.78

Outlet 264.496' With Tailwater 460.00 1587.85 1589.88 1591. 56 1596.54 0.019728 20.72 22.20 13.88 2.89
Outlet 264.496' Without Tailwate 460.00 1587.85 1589.88 1591.56 1596.54 0.019728 20.72 22.20 13.88 2.89
outlet 264.496' Approx 10-yr 230.00 1587.85 1589.22 1590.36 1593.59 0.019726 16.78 13.71 11. 98 2.76

Outlet 244.492' Wi th Ta! lwater 460.00 1587.45 1589.51 1591.13 1596.15 '0.019310 20.68 22.25 13.62 2.85
Outlet 244.492' Without Tailwate 460.00 1587.45 1589.51 1591.13 1596.15 0.019310 20.68 22.25 13.62 2.85
Outlet 244.492' Approx 10-yr 230.00 1587.45 1588.84 1589.98 1593.19 0.019313 16.74 13.74 11. 79 2.73

Outlet 234. 63 With Tailwater 460.00 1587.25 1589.33 1590.95 1595.95 0.019004 20.65 22.27 13.41 2.82
Outlet 234. 63 Without Tailwate 460.00 1587.25 1589.33 1590.95 1595.95 0.019004 20.65 22.27 13.41 2.82
Outlet 234.63 Approx 10-yr 230.00 1587.25 1588.65 1589.79 1592.99 0.019052 16.72 13.76 11 ..64 2.71

Outlet 214. 646' With Tailwater 460.00 1586.85 1588.97 1590.67 1595.58 0.017829 20.64 22.29 11. 90 2.66
Outlet 214.646' Without Tailwate 460.00 1586.85 1588.97 1590.67 1595.58 0.017829 20.64 22.29 11. 90 2.66
Outlet 214.646' Approx 10-yr 230.00 1586.85 1588.25 1589.36 1592.61 0.019161 16.75 13.73 11. 64 2.72

Outlet 194.662' With Tailwater 460.00 1586.45 1588.97 1590.71 1595.12 0.015062 19.90 23.12 9.31 2.23
Outlet 194.662' Without Tailwate 460.00 1586.45 1588.97 1590.71 1595.12 0.015062 19.90 23.12 9.31 2.23
Outlet 194.662' Approx 10-yr 230.00 1586.45 1587.98 1589.14 1592.21 0.016537 16.51 13.94 9.30 2.38

Outlet 184.63 With Tailwater 460.00 1586.25 1589.31 1590.92 1594.78 0.012924 18.77 24.51 8.01 1. 89
Outlet 184.63 Without Tailwate 460.00 1586.25 1589.31 1590.92 1594.78 0.012924 18.77 24.51 8.01 1. 89
Outlet 184.63 IIpprox 10-yr 230.00 1586.25 1588.06 1589.19 1591. 96 0.014299 15.85 14.51 8.01 2.07

Outlet 143.55 With Tailwater 460.00 1572.56 1584.37 1577.23 1584.74 0.000420 4.86 94.57 8.01 0.25
Outlet 143.55 Without Tailwate 460.00 1572.56 1574.24 1577.23 1592.46 0.071813 34.25 13.43 8.00 4. 66
Outlet 143.55 Approx 10-yr 230.00 1572.56 1573.46 1575.50 1589.45 0.119571 32.10 7.17 8.00 5.98

Outlet 133 With Tailwater 460.00 1572.50 1584.37 1577.17 1584.73 0.000416 4.84 95.04 8.01 0.25
Outlet 133 Without Tailwate 460.00 1572.50 1574.23 1577.17 1591. 32 0.065381 33.17 13.87 8.00 4.44
Outlet 133 Approx 10-yr 230.00 1572.50 1573.45 1575.44 1587.66 0.099654 30.25 7.60 8.00 5.47

outlet 82 Culvert

Outlet 31 With Tailwater 460.00 1572.00 1583.62 1584.00 0.000435 4.94 93.14 8.02 0.26
Outlet 31 Without Tailwate 460.00 1572.00 1574.23 1576.61 1584.54 0.031440 25.76 17.86 8.01 4.44
Outlet 31 Approx 10-yr 230.00 1572.00 1573.36 1574.94 1580.30 0.033505 21.13 10.88 8.00 5.47

Outlet With Tailwater 460.00 1572.00 1583.86 1574.24 1583.90 0.000037 1. 53 300.36 26.00 0.08
Outlet Without Tailwate 460.00 1572.00 1572.77 1574.24 1582.43 0.174092 24.95 18.44 24.19 5.04
Outlet Approx 10-yr 230.00 1572.00 1572.52 1573.41 1577.86 0.159348 18.56 12.39 24.13 4.56

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for ?lan 95%



River: 86th Street Chan Reach: Outlet RS: 184.63 Profile: With Tailwater
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.

River: 86th Street Chan Reach: Outlet RS: 184.63 Profile: Without Tailwate
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.

River: 86th Street Chan Reach: Outlet RS: 143.55 Profile: With Tailwater
Note: Hydraulic jump has occurred between this cross section and the previous upstream section.

River: 86th Street Chan Reach: Outlet RS: 143.55 Profile: Without Tailwate
Warning:The velocity head has changed by more than 0.5 ft (0.15 rn). This may indicate the need for additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) 1s less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: 86th Street Chan Reach: Outlet RS: 143.55 Profile: Approx 10-yr

Warning:The velocity head has changed by more than 0.5 ft (0.15 mi. This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warnlng:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
Ri ver: 86th Street Chan Reach: Ou tlet RS: 133 profile: Without Ta ilwa te

Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warnlng:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: 86th Street Chan Reach: outlet RS: 133 Profile: Approx 10-yr

Warninq:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: 86th Street Chan Reach: Outlet RS: 82 Profile: With Tailwater

Warning:The weir over culvert 1s submerged.
River: 86th Street Chan Reach: Outlet RS: 82 Profile: With Tailwater Culv: Culvert #1

Warninq:During the CUlvert inlet computations, the program could not balance the culvert/weir flow. The reported inlet
energy grade answer may not be valid.

River: 86th Street Chan Reach: Outlet RS: 62 Profile: Without Tailwate Culv: Culvert #1
Note: The flow in the CUlvert is entirely supercritical.

River: 86th Street Chan Reach: Outlet RS: 82 Profile: Approx lO-yr Culv: Culvert #1
Note: The flow in the culvert is entirely supercritical.

River: 86th street Chan Reach: Outlet RS: 31 Profile: With Tailwater
Warning:The cross-section end points had to be extended vertically for the computed water surface.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
River: 86th Street Chan Reach: Outlet RS: 0 Profile: Without Tailwate

Warning:The velocIty head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy 1055 was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need for additional cross sections.
River: 86th Street Chan Reach: Outlet RS: 0 Profile: Approx lO-yr

Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections.
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate

the need tor additional cross sections.



HEC RAS Plan" 95% River: 86th Street Chan Reach" Outlet

Reach River $tao:: Profile o Tot.1 MinCh~" . W.S.Elev .CritW.S. E.G. Elev E.G. Slope VelChnl FlowA1ea Top Width Froude # Chi.
(cfs) (ft) (ft) (ft) (ft) (ftlft) (ftls) (sqft) .. (ft)

Outlet 284.50 Wrth Taitwatei " 460.00 1588.25 1590.26 1591.95 1596.95 0.020036 20.76 22.16 14.03 2.91

Outlel 284.50 Without Taitwate 460.00 1588.25 1590.26 1591.95 1596.95 0.020036 20.76 22.16 14.03 2.91
Outlet 284.50 '. Appro;' 10-yr 230.00 1588.25 1589.61 1590.75 1594.00 0.020027 16.81 13.68 12.09 2.78

Outlet 264.496' .. Wrth T.it.Yater 460.00 1587.85 1589.88 1591.56 1596.54 0.019728 20.72 22.20 13.88 2.89

Outlet 264.496" Wrthout T.it.Yate 460.00 1587.85 1589.88 1591.56 1596.54 0.019728 20.72 2220 13.88 2.89
Outlet 264.496' Approx 10-yr 230.00 1587.85 1589.22 1590.36 1593.59 0.019726 16.78 13.71 11.98 2.76

Outlet 244.492'. O' " Wrtri"Taifwater 460.00 1587.45 1589.51 1591.13 1596.15 0.019310 20.68 22.25 13.62 2.85
Outlet 244.492' WrthOtJI Tailwate 460.00 1587.45 1589.51 1591.13 1596.15 0.019310 20.68 2225 13.62 2.85

Dullet ...
244.492~ Approx'lO-yr 230.00 1587.45 1588.84 1589.98 1593.19 0.019313 16.74 13.74 11.79 2.73

I
Outlel 234:63 ":" Wrlh Tairwater. 460.00 1587.25 1589.33 1590.95 1595.95 0.019004 20.65 22.27 13.41 2.82

Ouilet· 234.63 "" Wrlholit Taifwate : " 460.00 1587.25 1589.33 1590.95 1595.95 0.019004 20.65 22.27 13.41 2.82

CMIet 234.63 Approx 100yi 230.00 1587.25 1588.65 1589.79 1592.99 0.019052 16,72 13.76 11.64 2.71
.

Outlel 214.646" Wrlh Tailwater : :"": 460.00 1586,85 1588.97 1590.67 1595.58 0.017829 20.64 22.29 11.90 2.66

Oullel 214.646" Witl:lOut Tailwale 460.00 1586,85 1588.97 1590.67 1595.58 0.017829 20.64 2229 11.90 2.66
Outlet 214.646' Approx 10-yi 230.00 1586.85 1588.25 1589.36 1592.61 0.019161 16.75 13.73 11.64 2.72

Outlet 194:662" With Taifwater 460.00 1586.45 1588.97 1590,71 1595.12 0.015062 19.90 23,12 9.31 223

Outlet 194.662" Without Taitwate 460.00 1586.45 1588,97 1590.71 1595.12 0.015062 19.90 23,12 9.31 223
Outlet 194.662" Approx 100yr 230.00 1586.45 1587,98 1589.14 1592.21 0.016537 16.51 13.94 9.30 2.38

Outlet 184.63 With Tailwatet"" " 460.00 1586.25 1589.31 1590,92 1594.78 0.012924 18.77 24.51 8.01 1.89

OUtlet 184:63 Wrlhout Taitwale 460.00 1586.25 1589.31 1590,92 1594.78 0,012924 18.77 24.51 8.01 1.89
OuUel 184.63 Approx 10·yr 230.00 158625 1588.06 1589.19 1591.96 0.014299 15.85 14.51 8.01 2.07

...

Oullet 143.55': :"" With Taitwater 460.00 1572.56 1584.37 1577.23 1584.74 0.000420 4.86 94.57 8.01 0.25
OuUet 0 143.55 " Without Taifwate 460.00 1572.56 1574.24 1577.23 1592.46 0.071813 34.25 13.43 8.00 4.66
OuUel 143.55 Approx 1()"yr 230.00 1572.56 1573.46 1575.50 1589.45 0.119571 32.10 7.17 8.00 5.98

....

Outlet 133 Wrth Tailwater :' 460.00 1572.50 1584.37 1577.17 1584.73 0.000416 4.84 95.04 8.01 0.25
Outlet 133 Wi~hout Tailw"ate 460.00 1572.50 1574.23 1577.17 1591.32 0.065381 33.17 13.87 8.00 4.44
Outlet 133 Approx 10-yr 230.00 1572.50 1573.45 ,1575.44 1587.66 0.099654 30.25 7.60 8.00 5.47

Outlet . 82 Culvert

Outlet 31 Wrth Taitwate"r 460.00 1572.00 1583.62 1584.00 0.000435 4.94 93.14 8.02 0.26
Ou1let 31 " Without Tailwate 460.00 1572.00 1574.23 1576.67 1584.54 0.031440 25.76 17.86 8.01 4.44
Ouilet '.31 APprOx 10-yr 230,00 1572.00 1573.36 1574.94 1580.30 0.033505 21.13 10.88 8.00 5.47

10

Oullet 10 Wrth T.ilwater 460.00 1572.00 1583.86 157424 1583.90 0.000037 1.53 300.36 26.00 0.08
Outlet 0 without Tailwate 460.00 1572.00 1572.77 1574.24 1582.43 0.174092 24.95 18.44 24.19 5.04
Outlet 0 Approx 10-yr 230.00 1572.00 1572.52 1573.41 1577.86 0.159348 18.56 12.39 24.13 4.56



RMFUP 86th Street Channel Plan: RMFUP 86th Street Channel 95% 4/21/2005

LOB

ROB

•
Ground

T

WS Approx 10-yr

WS With Tailwater

WS Without Tailwate

300250

,
-I - ­,

____'_-, ,
1 1 1 1

_1- , I I __ -' _

1 I I t I

1 I 1 I J
- - I- - - 1- - -1- - -1- - - - - -I - - -1- _ -1- __I __

1 1 I I J

1 1 I I

,
I I 1 1 'I I 1

- - r - -1- - - ,- - -1- - - - - -1- - -1- - -1- - -I - -

I 1 I 1 1 1 1 I

1 1 I I 1 I l I
- - 1- - - 1- - - ,- - -1- - - - - -1- - - - - -I - - -I - -

j 1 I 1 1 I 1
__ 1 1 1 1 I I I I __

I 1 I I I I 1

1 I 1 1 I 1 1 I
_ _ L __ t 1 1 1 I 1 __ -' __

, 1 1 1 1 1 I 1

( I I 1 I I I

,
1 1 1 1 1 I 1 1

- - r - - I - - 1- - - 1- - - - - -1- - -I - - -1 - - -, - -

I I 1 1 III I

I 1 I lit 1 1
- - 1- - - 1- - - ,- - - 1- - - - - -1- - -I - - -I - - -I - -

1 1 1 1 1 1 1 I

1 1 1 J 1 1 1 1
- - 1- - - 1- - - ,- - -1- - - - - -1- - -I - - -\ - - -, - -

1 1 1 J 1 t ( 1
__ L __ 1 1 L I I __ ~l __ -' __

I 1 I 1 I I I I

I I 1 1 1 1 1

200

,
1 I I' I 1 I 1

- - r - -,- - -1- - -1- - - - - -1- - -1- - -1- - -I - -

1 , 1 1 'I 1 1

1 1 " 1 I 1 1 1-I - -1'- - - - -1- - -,- - -1- - -1- - - - - -,- - -1- - - - - -I--

1 1 I' 1 'I 1
_ L __ L _ _ _ •. L __ ' 1_ ~ , 1 I __

I 1 I 1 I 1 I 1

II! 1 1 1 1 I 1 1
__ L __ L _ _ _ _ L __ 1 1 1 1 1 1 I __

1 1 1 I 1 1 1 1 1 I

1 ( 1 1 I I 1 1 1

,, , ,
-r--r--r--, , ,

, , ,
--I--r--I'--, , ,

l __ !. __ !.. __ L __
, I 1 I

, "_.1 __ L __ L __ L __

1 1 1 1

1 1 1 I

,
1 1 I 1

--r--r--r---r---
1 1 I 1

I 1 1 I
--'--1--1--'--

I I \ I

I til--7--1--'--'--
1 I 1 I

__.1 __ L __ L __ L __

1 I 1 1

til 1

150

__ ..! __ J __ .! __ ..!. __
1 I I I

1 1 1 I
__ .J __ .J __ .1 __ .1 __

1 I 1 1
I , I 1

, ,
I 1 I I I I I I I I I I! 1 I I I

- - : - - I - - : - - : - - - - ; - - : - - : - - : - - r--;- --:- .- -:- --:- -----:---: ---: ---: --
- - ~ - - ~ - - ~ - - ~ - - - - +- - ~ - - ~ - - ~ - - - - :- - - :- - -:- - -;- - - ~.. :-~;.-:~~.--;}--'~-~:-.:-: -: - -

--~ -- ~ --~ --~ -- -- ~ -- ~ --~ --~ -- ~.:.~.=.;-.:--"'.~~.:--~:~-:~ ---:- --: ---:- -~ --
1 I I 1 ........:.,•.~.=.._=~~...::.:,.~.-=,.:.~-~-~. __ I-' __ ,' ,1 ,1 ,1 ,1 ,' 1, __- - .., - - -1 - - .........._ .•+-_.__ • ... j- r r

1 I ,( 1 1 1 ) 1 , I 1 lit I

1 I _,'1 1 I 1 \ I 1 I 1 I 1 1 I

10050

,
, "- - 1- - - - - - - - - - - - - - -1- - - - - -1- - -J - -

, "__ L __ , I I I __ ~ __

I I I I I

I j I I I I I 1
- _ L __ 1 1 1 1 I I __ ...J __

I j I I I J I ,

I I I I I I I I

- - I- - - l- - - 1- - -1- - - - - -1- - -I - - -I - - --l - -

J I 1 I I I I I

I I I til I

I /'

) I ./1 I I
~ - - - - - - - - - - - - - - - ~ - - - - - - - - -I - - - - I -::f~ ""1 - - "I - - T ~ -

I J/ I

I I j! I ,/1 I I I

~ ~[~ ~ :~ ~ ~:~ ~ ~:~ ~ ~ ~ ~~:~ ~ ~: ~ ~ ~: ~ ~ J~>~'~ J~ ~ J~ ~ J~ ~ I~ ~
I j I I I I I 1"" I I I 1

I I ! I I I I V' I I I 1
- - ~ - - \- - - 1- - -1- - - - - -1_ - -I - _ -I _ -:-/~ _ _ - - -l __ ... __ -4 __ + __ .

I I 1 I I I 1,-' I I I I t

I I 1 \ I I ~/ I t I

,
I 1 1 I I' 1 1

_ _ L __ 1 1 1 1 1 I __ -' __

I 1 1 J 1 I 1 1

I t I' 1 1 I 1

86th Street Chan Outlet ,I
1595-+--.-,.-.......-,...------,---,--,-----,--,---,---,-----,----,--,---,--r--,----,--,--.--.---,---,..---,-----,--,--.--.--'L-,-----, r-----,-----c-----,

Legend

1590

1570-+--+-+---+-+---+-+--+--+--+--f---+---l--+--t---4---t-----t----I---t---J---t----t---t----t-+----+_-+----+_-+--I
o

1575

1585

g
c
.2
iii
>
Q)

[jJ

1580

Main Channel Distance (tt)



Channel Freeboard Check
per ADOT freeboard requirements, RDG Chapter 600

86th Street Channel

4/25/2005

A
Min Chan W.S.
Elevation Elevation

B
Flow Depth, Velocity,
ft fps

c
Required
FB, ft

50.130 284.5 1588.25 1590.26 2.0 20.8 1.74 5.00 Iyes
264.496 1587.85 1589.88 2.0 20.7 1.74 5.00 Iyes
244.492 1587.45 1589.51 2.1 20.7 1.74 5.00 yes

100.000 234.63 1587.25 1589.33 2.1 20.7 1.74 5.00 !yes
214.646 1586.85 1588.97 2.1 20.6 1.75 5.00 yes
194.662 1586.45 1588.97 2.5 19.9 1.73 5.00 yes

150.000 184.63 1586.25 1589.31 3.1 18.8 1.71 5.00 ~yes

191.080 143.55 1572.56 1574.24 1.7 34.3 3.98 18.44 'yes
202.630 133 1572.50 1574.23 1.7 33.2 3.76 18.50 yes



Red Mountain Freeway (202L)
Power Road to University Drive

Arizona Department of Transportation
Final Drainage Report

Appendix C: Collector Channel Hydraulic
Calculations

• Inlet Hydraulics
• Culvert Analyses
• Baffle Chute Spillway
• Impact Basin Energy Dissipaters
• Weir Spillways
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04/25/05
Red Mountain Freeway, Power to University
Floocf'Pool Pipe Inlet Capacity Summary:

C-15.75 wI C-15.75 wI
Allowable C-15.81 C-13.75 C-13.75

Inlelf No. of Pipe . Channel HW, Grate .C-15.81 Grate Grate
Pipe No. Station Q100, cfs . Pipes Size, in ft Capacity OK? Capacity OK?

950 12+84 52 1 36 3.0 17.0 NO 68.0 YES
951 18+20 22 1 24 1.5 10.9 NO 22.5 YES
952 20+10 21 1 24 2.0 13.3 NO 24.7 YES
953 23+78 23 1 24 3.0 17.0 NO 28.5 YES
954 25+62 49 1 36 2.0 13.3 NO 59.9 YES
955 32+58 43 1 36 2.0 13.3 NO 59.9 YES
956 43+80 12 1 24 2.0 13.3 YES 24.7 YES
957 46+81 28 1 30 2.5 15.2 NO 43.4 YES
958 48+91 34 1 30 1.5 10.9 NO 37.2 YES
959 62+55 93 2 36 2.5 15.2 NO 128.1 YES
960 68+06 187 2 48 2.0 13.3 NO 224.6 YES
961 70+73 4 1 24 2.5 15.2 YES 26.6 YES
962 74+50 20 1 24 3.0 17.0 NO 28.5 YES
963 76+58 7 1 24 2.0 13.3 YES 24.7 YES
964 77+72 10 1 24 2.5 15.2 YES 26.6 YES
965 84+62 3 1 24 2.5 15.2 YES 26.6 YES
966 107+21 14 1 24 2.5 15.2 YES 26.6 YES
967 108+61 21 1 24 3.5 18.5 NO 30.2 YES
968 114+00 7 1 24 2.5 15.2 YES 26.6 YES
969 117+15 130 2 36 3.0 17.0 NO 135.9 YES
970 118+38 25 1 24 2.5 15.2 NO 26.6 YES
971 120+40 23 1 24 3.0 17.0 NO 28.5 YES
972 123+45 12 1 24 3.0 17.0 YES 28.5 YES
973 133+10 144 2 42 2.0 13.3 NO 166.5 YES
974 137+75 112 2 36 2.5 15.2 NO 128.1 YES
975 142+27 56 1 36 2.0 13.3 NO 59.9 YES
976 144+65 6 1 24 2.5 15.2 YES 26.6 YES
977 147+70 40 1 30 3.0 17.0 NO 46.1 YES
978 157+78 68 1 42 2.5 15.2 NO 88.6 YES
979 160+44 169 2 42 2.5 15.2 NO 177.2 YES
980 162+78 169 2 42 3.0 17.0 NO 187.4 YES
981 169+33 11 1 24 3.0 17.0 YES 28.5 YES
982 171+48 64 1 36 2.5 15.2 NO 64.1 YES
983 174+36 45 1 36 1.5 10.9 NO 55.5 YES
984 178+28 56 1 36 2.5 15.2 NO 64.1 YES
985 181+13 29 1 36 1.0 8.0 NO 50.7 YES
986 183+39 35 1 36 0.5 0.4 NO 45.3 YES
987 193+70 4 1 24 1.5 10.9 YES 22.5 YES
988 197+45 20 1 24 2.0 13.3 NO 24.7 YES
989 200+05 160 2 42 2.5 15.2 NO 177.2 YES
990 205+00 2 1 24 2.0 13.3 YES 24.7 YES



Red Mountain Freeway, Power to University
ADOT C-15.81 Inlet Capacity Calculations:

Single C-15.81 grate:

Weir flow:
Cw
Width
Length
p

clog factor
adj P

3.0
1.94 ft
2.5 ft
8.9 ft

50.0 %
6.9 ft

Orifice flow:
Co
A
clog factor
adj A

0.67
3.94 ft"2

50 %
1.969271 ft"2

Single
Head, ft Oi, cfs

Rating Curve for C-15.81 inlets:
Flow
Depth, ft

0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0

-0.4 0.0
0.1 0.4
0.6 8.0
1.1 10.9
1.6 13.3
2.1 15.2
2.6 17.0
3.1 18.5
3.6 20.0
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C-15.81 Inlet Capacity with 50% Clogging:
Discharge vs. Channel Flow Depth

0.0 1.5 2.0 2.5

Channel Flow Depth, ft

3.0 3.5 4.0



C-13.75 Grate Dimensions (installed at inlets of pipes in C-15.75 drop inlets)

Pipe Dimensions from ADOT Std. Dwg. C-13.75 Gross Frame Bar Net Open Unclogged
Size H W Frame W # H bars # V bars Area Area Area Area Area Open
(in) (in) (in) (in) (in) (in) (in"2) (in"2) (in"2) (in"2) Ratio Area, ft"2

24 33.00 36.00 2.00 4.00 4.00 1188.00 68.00 118 1002.00 0.84 2.65
30 33.00 36.00 2.00 4.00 4.00 1188.00 68.00 118 1002.00 0.84 4.14
36 33.00 36.00 2.00 4.00 4.00 1188.00 68.00 118 1002.00 0.84 5.96
42 43.00 36.00 2.00 5.00 4.00 1548.00 108.00 153 1287.00 0.83 8.00
48 50.00 38.00 3.00 6.00 4.00 1900.00 132.00 188 1580.00 0.83 10.45



April 25, 2005
Red Mountain Freeway, Power to University
ADOT C-15.75 Inlet Capacity Calculations

Single 24" C-13.75 grate: Single 30" C-13.75 grate:

Orifice flow:
Co
A
clog factor
adjA
d
Qi

0.67
2.65 ftA2
0.0 %

2.65 ftA2
5.0 ft

31.8 cfs

Orifice flow:
Co
A
clog factor
adjA
d
Qi

0.67
4.14 ft"2
0.0 %

4.14 ftA2
5.3 ft

51.2 cfs

25.4
29.8
33.7
37.2
40.4
43.4
46.1
48.7
51.2

Qi, cfsHead, ft
1.3
1.8
2.3
2.8
3.3
3.8
4.3
4.8
5.3

Rating Curve for C-15.75 inlets:
Flow
Depth. ft*
0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0

Qi, cfs
14.2
17.4
20.1
22.5
24.7
26.6
28.5
30.2
31.8

Head,ft
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0

Rating Curve for C-15.75 inlets:
Channel Flow
Depth, ft*
0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0



April 25, 2005
Red Mountain Freeway, Power to University
ADOT C-15.75 Inlet Capacity Calculations

Single 36" C-13.75 grate: Double 36" C-13.75 grate:

Orifice flow:
Co
A
clog factor
adj A
d
Qi

0.67
5.96 ft"2

0.0 %
5.96 ft"2
5.5 ft

75.1 cfs

Orifice flow:
Co
A
clog factor
adj A
d
Qi

0.67
5.96 ft"2

0.0 %
5.96 ft"2
5.5 ft

150.3 cfs

Qi, cfs
78
91
101
111
120
128
136
143
150

Head, ft
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5

Rating Curve for C-15.75 inlets:
Flow
Depth, ft*
0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0

Qi, cfs
39
45
51
55
60
64
68
72
75

Head,ft
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5

Rating Curve for C-15.75 inlets:
Flow
Depth, ft*
0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0



April 25, 2005
Red Mountain Freeway, Power to University
ADOT C-15.75 Inlet Capacity Calculations

Single 42" C-13.75 grate: Double 42" C-13.75 grate:

Orifice flow:
Co
A
clog factor
adj A
d
Oi

0.67
8.00 ftA2

0.0 %
8.00 ftA2

5.8 ft
103.5 cfs

Orifice flow:
Co
A
clog factor
adjA
d
Oi

0.67
8.00 ftA2

0.0 %
8.00 ftA2
5.8 ft

207.0 cfs

Oi, cfs
114
129
143
155
166
177
187
197
206

Head, ft
1.8
2.3
2.8
3.3
3.8
4.3
4.8
5.3
5.8

Rating Curve for C-15.75 inlets:
Flow
Depth, ft*
0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0

Oi, cfs
57
64
71
77
83
89
94
98
103

Head,ft
1.8
2.3
2.8
3.3
3.8
4.3
4.8
5.3
5.8

Rating Curve for C-15.75 inlets:
Flow
Depth, ft*
0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5

..4.0



April 25, 2005
Red Mountain Freeway, Power to University
ADOT C-15.75 Inlet Capacity Calculations

Double 48" C-15.75 grate:

Orifice flow:
Co
A
clog factor
adj A
d
Oi

0.67
10.45 ftA2

0.0 %
10.45 ftA2

6.0 ft
275.1 cfs

Oi, cfs
159
178
195
210
225
238
251
263
275

Head,ft
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0

Rating Curve for C-15.75 inlets:
Flow
Depth, ft*
0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0





04/25/05
) Red Mountain Freeway, Power to University

Floodpool Pipe Outlet Hydraulics Summary:

950 12+84 52 1 36 1.59 13.68
951 18+20 22 1 24 0.92 15.51
952 20+10 21 1 24 0.93 14.76
953 23+78 23 1 24 0.98 15.02
954 25+62 49 1 36 1.28 17.1
955 32+58 43 1 36 1.12 17.86
956 43+80 12 1 24 0.79 10.43
957 46+81 28 1 30 0.86 18.65
958 48+91 34 1 30 0.97 19.35
959 62+55 93 2 36 1.25 16.67
960 68+06 187 2 48 1.57 20.41
961 70+73 4 1 24 0.39 9.23
962 74+50 20 1 24 0.82 16.61
963 76+58 7 1 24 0.51 10.97
964 77+72 10 1 24 0.58 13.13
965 84+62 3 1 24 0.35 8.47
966 107+21 14 1 24 0.84 11.13
967 108+61 21 1 24 0.89 15.53
968 114+00 7 1 24 0.56 9.79
969 117+15 130 2 36 1.54 17.85
970 118+38 25 1 24 1.13 13.59
971 120+40 23 1 24 0.96 15.46
972 123+45 12 1 24 0.73 11.56
973 133+10 144 2 42 1.58 17.06
974 137+75 112 2 36 1.39 17.54
975 142+27 56 1 36 1.33 18.45
976 144+65 6 1 24 0.47 10.57
977 147+70 40 1 30 1.28 15.84
978 157+78 68 1 42 1.39 19.1
979 160+44 169 2 42 1.30 25.94
980 ·162+78 169 2 42 1.37 24.26
981 169+33 11 1 24 0.59 14.32
982 171+48 64 1 36 1.24 23.28
983 174+36 45 1 36 1.00 21.9
984 178+28 56 1 36 1.12 23.34
985 181+13 29 1 36 0.76 20.54
986 183+39 35 1 36 0.83 21.96
987 193+70 4 1 24 0.38 9.55
989 197+45 20 2 42 1.53 19.8
990 205+00 2 1 24 0.30 6.65



Culvert Calculator Report

Pipe 950

) .
Solve For: Headwater ElevalJon

Culvert Summary

1.38

52.00 cfs

1,570.04 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,586.50 ft

1,588.08 ft

1,587.96 ft

1,588.08 ft

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,583.94 ft

150.00 ft

Downstream Invert

Constructed Slope

1,573.70 ft

0.068267 ftIft

Hydraulic Profile

Profile S2 Depth, Downstream 1.59 ft

Slope Type Steep Normal Depth 1.59 ft

Flow Regime Supercritical Critical Depth 2.35 ft

Velocity Downstream 13.68 ftIs Critical Slope 0.022731 ftIft
..:",-..

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 3.00 ft

Section Size 36 inch Rise 3.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,588.08 ft Upstream Velocity Head 120 ft

Ke 0.50 Entrance Loss 0.60 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,587.96 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Submerged

7.1 ft'

2

1

1

Title: Red Mountain Freeway, Power to University
p:\...\culvertmaster\rmtpu f1oodpool pipes.cvm
04/18/05 11:17:46 AM © Haestad Methods, Inc.

Project Engineer: J2 engineering and environmental design
J2 Engineering & Environmental Design CulvertMaster v3.0 [3.0004]

37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 ot 1



Culvert Calculator Report
Pipe 951

Solve For: Headwater Elevation

Culvert Summary

1.55

22.00 cfs

1,569.30 ft
Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,586.50 ft
1,587.65 ft

1,587.62 ft

1,587.65 ft

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,584.55 ft

90.00 ft

Downstream Invert

Constructed Slope

1,569.30 ft
0.169444 ftIft

Hydraulic Profile

Profile S2 Depth, Downstream 0.92 ft

Slope Type Steep Normal Depth 0.92 ft

Flow Regime Supercritical Critical Depth 168 ft

Velocity Downstream 15.51 ftIs Critical Slope 0.031061 ftIft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 2.00 ft

Section Size 24 inch Rise 2.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,587.65 ft Upstream Velocity Head 0.95 ft

Ke 0.50 Entrance Loss 0.48 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,587.62 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Submerged

3.1 ft2

2
1

1

Title: Red Mountain Freeway, Power to University
p:\... \culvertmaster\rmfpu floodpool pipes.cvm
04/18/05 05:09:36 PM © Haestad Methods, Inc.

Project Engineer: J2 engineering and environmental design
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Culvert Calculator Report
Pipe 952

)
.solve For: Headwater Elevation

Culvert Summary

1.50

21.00 cfs

1,569.81 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,586.50 ft

1,587.20 ft

1,587.13 ft

1,587.20 ft

Allowable HW Elevation

Computed Headwater E/evi

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,584.21 ft

94.00 ft

Downstream Invert

Constructed Slope

1,569.81 It

0.153191 ftllt

Hydraulic Profile

Profile S2 Depth, Downstream 0.93 It

Slope Type Steep Normal Depth 0.93 It

Flow Regime Supercritical Critical Depth 1.64 It

Velocity Downstream 14.76 ftls Critical Slope 0.029289 ftlit

Section

Section Shape Circular Mannings Coefficient 0.024

) Section Material CMP Span 2.00 ft

Section Size 24 inch Rise 2.00 It

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,587.20 ft Upstream Velocity Head 0.90 It

Ke 0.50 Entrance Loss 0.45 ft

Inlet Control Properties

Inlet Control HW Efev.

Inlet Type

K

M

C

Y

1,587.13 It

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Submerged

3.1 W
2
1

1

Title: Red Mountain Freeway, Power to University
p:\...\culvertmastenrmfpu floodpool pipes.cvm
04118/05 05:10:12 PM © Haestad Methods, Inc.

Project Engineer: J2 engineering and environmental design
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~olve For: Headwater Elevation
~-

Culvert Summary

Culvert Calculator Report
Pipe 953

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev_

Outlet Control HW Elev_

Grades

Upstream Invert

Length

1,587_00 ft

1,588_00 ft

1,588_00 ft

1,587_96 ft

1,584.74 ft

100.00 ft

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

Downstream Invert

Constructed Slope

1.63

23.00 cfs

1,569.65 ft

Inlet Control

1,569.65 ft

0.150900 ftlft

Hydraulic Profile

Profile S2 Depth, Downstream 0.98 ft

Slope Type Steep Normal Depth 0.98 ft

Flow Regime Supercritica I Critical Depth 1.71 ft

Velocity Downstream 15.02 ftls Critical Slope 0.032999 ftIft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 2.00 ft

Section Size 24 inch Rise 2.00 ft

Number Sections

Outlet Control Properties

Outlet Control HW Elev. 1,587.96 ft Upstream Velocity Head 1.01 ft

Ke 0.50 Entrance Loss 0.50 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,588.00 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Submerged

3.1 W

2
1

1

Title: Red Mountain Freeway, Power to University
p:\... \culvertmaster\rmfpu fJoodpool pipes.cvm
04/18/05 05:10:32 PM © Haestad Methods, Inc.
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37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1



Culvert Calculator Report

Pipe 954

) .
Solve For: Headwater Elevation

Culvert Summary

1.32

49.00 cfs

1,569.92 ft
Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,587.00 ft

1,588.40 ft

1,588.14 ft
1,588.40 ft

Allowable HW Elevation

Computed Headwater Elevl

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,584.44 ft

112.00 ft

Downstream Invert

Constructed Slope

1,569.92 ft

0.129643 ftlft

Hydraulic Profile

Profile S2 Depth, Downstream 1.28 ft

Slope Type Steep Normal Depth 1.28 ft

Flow Regime SupercriticaJ Critical Depth 2.28 ft

Velocity Downstream 17.10 ftls Critical Slope 0.021478 ftlft

Section

Section Shape Circular Mannings Coefficient 0.024

) Section Material CMP Span 3.00 ft

Section Size 36 inch Rise 3.00 ft....":.-
Number Sections

Outlet Control Properties

Outlet Control HW Elev. 1,588.40 ft Upstream Velocity Head 1.12 ft
Ke 0.50 Entrance Loss 0.56 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C

Y

1,588.14 ft
Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Submerged

7.1 ft2

2

1

1

Title: Red Mountain Freeway, Power to University
p:\... \culvertmastenrmfpu f1oodpoof pipes.cvm
04/18/05 05: 10:49 PM © Haestad Methods, Inc.
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Culvert Calculator Report

Pipe 955

)olve For: Headwater Elevation

Culvert Summary

cfs

1.21

43.00

1,569.97 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,588.50 ft

1,589.50 ft

1,589.06 ft

1,589.50 ft

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,585.88 ft

99.00 ft

Downstream Invert

Constructed Slope

1,569.97 ft

0.160707 ftlft

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

S2

Steep

Supercritical

17.86 ftls

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

1.12 ft

1.12 ft

2.14 ft

0.019334 ftlft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 3.00 ft

) Section Size 36 inch Rise 3.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,589.50 ft Upstream Velocity Head 0.99 ft
Ke 0.50 Entrance Loss 0.50 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,589.06 ft
Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Transition

7.1 ft2

2

1

1

Title: Red Mountain Freeway, Power to University
p:\...\culvertmastenrmfpu f1oodpool pipes.cvm
04/18/05 05:11:11 PM ©Haestad Methods, Inc.
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Culvert Calculator Report

Pipe 956

ISolve For: Headwater Elevation

Culvert Summary

cfs

1.02

12.00

1,570.02 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,585.00 ft
1,584.18 ft

1,583.94 ft
1,584.18 ft

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,582.14 ft

136.00 ft

Downstream Invert

Constructed Slope

1,570.02 ft
0.089118 ftIft

Hydraulic Profile

Profile S2 Depth, Downstream 0.79 ft

Slope Type Steep Normal Depth 0.79 ft

Flow Regime Supercritical Critical Depth 1.24 ft

Velocity Downstream 10.43 ftls Critical Slope 0.019022 ftlft

Section

Section Shape Circular Mannings Coefficient 0.024

) Section Material CMP Span 2.00 ft

Section Size 24 inch Rise 2.00 ft
Number Sections

Outlet Control Properties

Outlet Control HW Elev. 1,584.18 ft Upstream Velocity Head 0.53 ft
Ke 0.50 Entrance Loss 0.26 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K
M

C

Y

1,583.94 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

3.1 ft2

2

1

1

Title: Red Mountain Freeway, Power to University
p:\...\cUlvertmaster\rmfpu floodpool pipes.cvm
04/18/05 05:11 :55 PM © Haestad Methods, Inc.

Project Engineer: J2 engineering and environmental design
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Culvert Calculator Report
Pipe 957

)solve For: Headwater Elevation

Culvert Summary

1.23

28.00 cfs

1,570.10 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,587.00 ft

1,587.48 ft

1,587.03 ft

1,587.48 ft

Allowable HW Elevation

Computed Headwater Elevc

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,584.41 ft

59.00 ft

Downstream Invert

Constructed Slope

1,570.10 ft

0.242542 ftlft

Hydraulic Profile

Profile S2 Depth, Downstream 0.86 ft
Slope Type Steep Normal Depth 0.86 ft
Flow Regime Supercritical Critical Depth 1.80 ft

Velocity Downstream 18.65 ftls Critical Slope 0.020953 ftIft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 2.50 ft
Section Size 30 inch Rise 2.50 ft
Number sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,587.48 ft Upstream Velocity Head 0.85 ft
Ke 0.50 Entrance Loss 0.42 ft

Inlet Control Properties

Inlet Control HW Elev. 1,587.03 ft Flow Control Transition

Inlet Type Headwall Area Full 4.9 ft2

K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1
y 0.69000

Title: Red Mountain Freeway. Power to University
p:\... \culvertmaster\rmfpu floodpool pipes.cvm
04/18/05 05:12:10 PM © Haestad Methods, Inc.

Project Engineer: J2 engineering and environmental design
J2 Engineering & Environmental Design CulvertMaster v3.0 [3.0004)
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Culvert Calculator Report

Pipe 958

.>olve For: Headwater Elevation

Culvert Summary

cfs

1.41

34.00

1,570.04 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,587.00 ft

1,588.18 ft

1,587.90 ft

1,588.18 ft

Allowable HW Elevation

Computed Headwater Elevc

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,584.65 ft

63.00 ft

Downstream Invert

Constructed Slope

1,570.04 ft

0.231905 ftIft

Hydraulic Profile

Profile S2 Depth, Downstream 0.97 ft

Slope Type Steep Normal Depth 0.97 ft

Flow Regime Supercritical Critical Depth 1.98 ft

Velocity Downstream 19.35 ftls Critical Slope 0.024939 ftIft

Section

Section Shape Circular Mannings Coefficient 0.024

) Section Material CMP Span 2.50 ft

Section Size 30 inch Rise 2.50 ft

Number Sections

Outlet Control Properties

Outlet Control HW Elev. 1,588.18 ft Upstream Velocity Head 1.03 ft

Ke 0.50 Entrance Loss 0.52 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C

Y

1,587.90 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Submerged
4.9 ft2

2
1

1

Tille: Red Mountain Freeway, Power to University
p:\... \culvertmastenrmfpu floodpool pipes.cvm
04/18/05 05:13:06 PM © Haestad Methods, Inc.

Project Engineer: J2 engineering and environmental design
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Culvert Calculator Report
Pipe 959

\ .
Solve For: Headwater Elevation

Culvert Summary

1.27

93.00 cfs

1,570.02 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,586.00 ft

1,587.53 ft

1,587.22 ft

1,587.53 ft

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,583.71 ft

109.00 ft

Downstream Invert

Constructed Slope

1,570.02 ft

0.125596 ftIft

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

S2

Steep

Supercritical

16.67 ftIs

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

1.25 ft

1.25 ft

2.22 ft

0.020532 ftIft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 3.00 ft

Section Size 36 inch Rise 3.00 ft

Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 1,587.53 ft Upstream Velocity Head 1.07 ft

Ke 0.50 Entrance Loss 0.53 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C

Y

1,587.22 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area FUll

HDS 5 Chart

HDS 5 Scale

Equation Form

Transition

14.1 ft2

2

1

1

Title: Red Mountain Freeway, Power to University
p:\...\culvertmaster\rmfpu f1oodpool pipes.cvm
04/18/05 05:13:38 PM © Haestad Methods, Inc.

Project Engineer: J2 engineering and environmental design
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Culvert Calculator Report

Pipe 960

.::>olve For: Headwater Elevation

Culvert Summary

cfs

126

187.00

1,570.02 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,586.00 ft

1,588.36 ft

1,587.89 ft

1,588.36 ft

Allowable HW Elevation

Computed Headwater Elevi

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,583.34 ft

98.00 ft

Downstream Invert

Constructed Slope

1,570.02 ft

0.135918 ftlft

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

S2

Steep

Supercritical

20.41 ftls

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

1.57 ft

1.57 ft

2.93 ft

0.018345 ftlft

Section

Section Shape Circular Mannings Coefficient 0.024

) Section Material CMP Span 4.00 ft

Section Size 48 inch Rise 4.00 ft

Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 1,588.36 ft Upstream Velocity Head 1.39 ft

Ke 0.50 Entrance Loss 0.70 ft

Inlet Control Properties

Inlet Control HW Elev. 1,587.89 ft Flow Control Transition

Inlet Type Headwall Area Full 25.1 ft2
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1
y 0.69000

Title: Red Mountain Freeway, Power to University
p:\...\culvertmaster\rmfpu f1oodpool pipes.cvm
04/18/05 05:13:50 PM © Haestad Methods, Inc.

Project Engineer: J2 engineering and environmental design
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Culvert Calculator Report
Pipe 961

,:,olve For: Headwater Elevation

Culvert Summary

cfs

0.54

4.00

1,570.02 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,587.00 ft

1,584.33 ft

1,584.06 ft

1,584.33 ft

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Oullet Control HW Elev.

Grades

Upstream Invert

Length

1,583.24 ft

87.00 ft

Downstream Invert

Constructed Slope

1,570.02 ft

0.151954 fIIft

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

S2

Steep

Supercritical

9.23 fils

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

0.39 ft

0.39 ft

0.70 ft

0.015291 fIIft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 2.00 ft

J Section Size 24 inch Rise 2.00 ft

Number Sections 1

Oullet Control Properties

Outlet Control HW Elev. 1,584.33 ft Upstream Velocity Head 0.26 ft
Ke 0.50 Entrance Loss 0.13 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C

Y

1,584.06 ft
Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

3.1 ft'

2

1

1

Title: Red Mountain Freeway, Power to University
p:\...\culvertmaster\rmtpu fioodpool pipes.cvm
04/18/05 05:14:10 PM © Haestad Methods. Inc.

Project Engineer: J2 engineering and environmental design
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Culvert Calculator Report

Pipe 962

Solve For: Headwater Elevation

Culvert Summary

1-44

20.00 cfs

1,570.02 fl

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,586.00 fl

1,587.12 fl

1,586.94 fl

1,587.12 fl

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,584.24 fl

65.00 fl

Downstream Invert

Constructed Slope

1,570.02 fl

0.218769 ftlfl

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

S2

Steep

Supercritical

16.61 ftls

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

0.82 fl

0.82 fl

1.61 fl

0.027673 ftlfl

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 2.00 fl

Section Size 24 inch Rise 2.00 fl

Number Sections

Outlet Control Properties

Outlet Control HW Elev. 1,587.12 fl Upstream Velocity Head 0.85 fl

Ke 0.50 Entrance Loss 0.42 fl

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,586.94 fl

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Submerged

3.1 ft2

2
1

1

Title: Red Mountain Freeway, Power to University
p:\...\culvertmaster\rmfpu ffoodpool pipes.cvm
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Culvert Calculator Report
Pipe 963

I .
jolve For: Headwater ElevatIon

Culvert Summary

0.74

7.00 cfs

1,570.02 ft
Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,586.00 ft

1,p83.83 ft

1,583.53 ft
1,583.83 ft

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,582.35 ft

79.00 ft

Downstream Invert

Constructed Slope

1,570.02 ft

0.156076 ftlft

Hydraulic Profile

Profile S2 Depth, Downstream 0.51 ft

Slope Type Steep Normal Depth 0.51 ft

Flow Regime Supercritical Critical Depth 0.94 ft

Velocity Downstream 10.97 ftls Critical Slope 0.016212 ftlft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 2.00 ft

Section Size 24 inch Rise 2.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,583.83 ft Upstream Velocity Head 0.36 ft

Ke 0.50 Entrance Loss 0.18 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,583.53 ft
Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged
3.1 ft2

2

1

1

Title: Red Mountain Freeway, Power to University
p:\...\culvertmaster\rmfpu f1oodpool pipes.cvm
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.)olve For: Headwater Elevation

Culvert Summary

Culvert Calculator Report

Pipe 964

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

1,586.00 ft

1,584.28 ft

1,583.93 ft

1,584.28 ft

Headwater Depth/Height 0.91

Discharge 10.00 cfs

Tailwater Elevation 1,570.02 ft

Control Type Entrance Control

Upstream Invert

Length

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

1,582.45 ft

64.00 ft

S2

Steep

Supercrilical

13.13 ftls

Downstream Invert

Constructed Slope

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

1,570.02 ft

0.194219 ftlft

0.58 ft

0.58 ft

1.13 ft

0.017731 ftIft

Section

Section Shape Circular Mannings Coefficient 0.024

) Section Material CMP Span 2.00 ft
Section Size 24 inch Rise 2.00 ft
Number Sections

Outlet Control Properties

Outlet Control HW Elev. 1,584.28 ft Upstream Velocity Head 0.46 ft

Ke 0.50 Entrance Loss 0.23 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,583.93 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

3.1 ft2

2

1

1

Title: Red Mountain Freeway, Power to University
p:\...\culvertmaster\rmtpu floodpool pipes:cvm
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, .
Solve For: Headwater Elevation

Culvert Calculator Report

Pipe 965

Culvert Summary

0.47

3.00 cfs

1,570.02 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,586.00 ft

1,583.24 ft

1,582.99 ft

1,583.24 ft

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,582.31 ft

81.00 ft

Downstream Invert

Constructed Slope

1,570.02 ft

0.151728 ftIft

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

S2

Steep

Supercritical

8.47 ftIs

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

0.34 ft

0.34 ft

0.60 ft

0.015189 ftIft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 2.00 ft

Section Size 24 inch Rise 200 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,583.24 ft Upstream Velocity Head 0.22 ft

Ke 0.50 Entrance Loss 0.11 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,582.99 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

3.1 ft·

2
1

1
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Culvert Calculator Report
Pipe 966

I
Solve For: Headwater Elevation

Culvert Summary

1.12

14.00 cfs

1,571.02 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,585.00 ft

1,583.35 ft

1,583.11 ft

1,583.35 ft

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,581.10 ft

106.00 ft

Downstream Invert

Constructed Slope

1,571.02 ft

0.095094 ftlft

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

S2

Steep

Supercritical

11.13 ftls

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

0.84 ft

0.84 ft

1.35 ft

0.020631 ftlft

Section

Section Shape Circular Mannings Coefficient 0.024

) Section Material CMP Span 2.00 ft
Section Size 24 inch Rise 2.00 ft

Number Sections

Outlet Control Properties

Outlet Control HW Elev. 1,583.35 ft Upstream Velocity Head 0.60 ft

Ke 0.50 Entrance Loss 0.30 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,583.11 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

3.1 ft2
2

1

1
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Culvert Calculator Report
Pipe 967

Solve For: Headwater Elevation

Culvert Summary

1.50

21.00 cfs

1,571.08 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,586.00 ft

1,585.85 ft

1,585.76 ft

1,585.85 ft

Allowable HW Elevation

Computed Headwater Elev.

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,582.86 ft
67.00 ft

Downstream Invert

Constructed Slope

1,571.08 ft

0.175821 ftlft

Hydraulic Profile

Profile S2 Depth, Downstream 0.89 ft
Slope Type Steep Normal Depth 0.89 ft

Flow Regime Supercritical Critical Depth 1.64 ft

Velocity Downstream 15.53 ftls Critical Slope 0.029289 ftlft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 2.00 ft

Section Size 24 inch Rise 2.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,585.85 ft Upstream Velocity Head 0.90 ft
Ke 0.50 Entrance Loss 0.45 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,585.76 ft
Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Submerged
3.1 ft2

2

1

1

Title: Red Mountain Freeway, Power to University
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Culvert Calculator Report
Pipe 968

colve For: Headwater Elevation

Culvert Summary

0.74

7.00 cfs

1,571.02 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,586.50 ft

1,584.32 ft

1,584.07 ft

1,584.32 ft

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,582.84 ft

104.00 ft

Downstream Invert

Constructed Slope

1,571.02 ft

0.113654 ft/ft

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

S2

Steep

Supercritical

9.79 ft/s

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

0.56 ft

0.56 ft

0.94 ft

0.016212 ft/ft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 2.00 ft

Section Size 24 inch Rise 2.00 ft

Number Sections

Outlet Control Properties

Outlet Control HW Elev. 1,584.32 ft Upstream Velocity Head 0.36 ft

Ke 0.50 Entrance Loss 0.18 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M
C

Y

1,584.07 fI.

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

3.1 ft'

2

1

1

Title: Red Mountain Freeway, Power to University
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\ .
Solve For: Headwater Elevation

Culvert Summary

Culvert Calculator Report
Pipe 969

Allowable HW Elevation

Computed Headwater Elevc

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

Hydraulic Profile

1,587.00 ft

1,589.27 ft

1,589.27 ft

1,589.10 ft

1,584.17 ft

110.00 ft

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

Downstream Invert

Constructed Slope

1.70

130.00 cfs

1,571.02 ft

Inlet Control

1,571.02 ft

0.119545 ftIft

Profile

Slope Type

Flow Regime

Velocity Downstream

S2

Steep

Supercritical

17.85 ftls

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

1.54 ft

1.54 ft

2.59 ft

0.029895 ftlft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 3.00 ft

Section Size 36 inch Rise 3.00 ft

Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 1,589.10 ft Upstream Velocity Head 1.56 ft

Ke 0.50 Entrance Loss 0.78 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,589.27 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Submerged

14.1 ft·

2

1

1
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blve For: Headwater Elevation

Culvert Summary

Culvert Calculator Report
Pipe 970

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

1,586.00 ft

1,587.87 ft

1,587.87 ft

1,587.66 ft

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1.84

25.00 cfs

1,571.02 ft

Inlet Control

Grades

Upstream Invert 1,584.20 ft Downstream Invert 1,571.02 ft

Length 120.00 ft Constructed Slope 0.109833 ftlft

Hydraulic Profile

Profile S2 Depth, Downstream 1.13 ft

Slope Type Steep Normal Depth 1.13 ft

Flow Regime Supercritical. Critical Depth 1.76 fI

Velocity Downstream 13.59 ftls Critical Slope 0.037419 ftlft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 2.00 ft

Section Size 24 inch Rise 2.00 ft

Number Sections

Outlet Control Properties

Outlet Control HW Elev. 1,587.66 fI Upstream Velocity Head 1.13 ft

Ke 0.50 Entrance Loss 0.57 fI

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C

Y

1,587.87 fI

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Submerged

3.1 ft2

2
1

1
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) .
':>olve For: Headwater Elevation

Culvert Summary

Culvert Calculator Report
Pipe 971

Allowable HW Elevation

Computed Headwater Elevl

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

Hydraulic Profile

1,586.00 ft

1,587.14 ft

1,587.14 ft

1,587.11 ft

1,583.89 ft

79.00 ft

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

Downstream Invert

Constructed Slope

1.62

23.00 cfs

1,571.02 ft

Inlet Control

1,571.02 It

0.162911 ft/ft

Profile

Slope Type

Flow Regime

Velocity Downstream

S2

Steep

Supercritical

15.46 ft/s

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

0.96 ft

0.96 It

1.71 ft

0.032999 ft/ft

Section

Section Shape Circular Mannings Coefficient 0.024

) Section Material CMP Span 2.00 ft

Section Size 24 inch Rise 2.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,587.11 ft Upstream Velocity Head 1.01 ft

Ke 0.50 Entrance Loss 0.50 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,587.14 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Submerged

3.1 ft·

2

1

1

Title: Red Mountain Freeway, Power to University
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Culvert Calculator Report
Pipe 972

jolve For: Headwater Elevation

Culvert Summary

1.02

12.00 cfs

1,571.02 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,585.50 ft

1,583.95 ft

1,583.68 ft

1,583.95 ft

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,581.91 ft

92.00 ft

Downstream Invert

Constructed Slope

1,571.02 ft

0.118370 ftlft

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

S2

Steep

Supercritical

11.56 ftls

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

073 ft

0.73 ft

124 ft

0.019022 ftlft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 2.00 ft

Section Size 24 inch Rise 2.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,583.95 ft Upstream Velocity Head 0.53 ft

Ke 0.50 Entrance Loss 0.26 It

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,583.68 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

3.1 ft2

2
1

1
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Culvert Calculator Report
Pipe 973

kolve For: Headwater Elevation

Culvert Summary

cfs

1.32

144.00

1,571.02 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,585.00 ft

1,586.85 ft

1,586.59 ft

1,586.85 ft

Allowable HW Elevation

Computed Headwater Elevl

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,582.23 ft

113.00 ft

Downstream Invert

Constructed Slope

1,571.02 ft

0.099204 ftlft

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

S2

Steep

Supercritical

17.06 ftls

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

1.58 ft

1.58 ft

2.66 ft

0.020392 ftlft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 3.50 ft

Section Size 42 inch Rise 3.50 ft

Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 1,586.85 ft Upstream Velocity Head 1.31 ft

Ke 0.50 Entrance Loss 0.66 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,586.59 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Submerged

19.2 ft2

2
1

1
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Culvert Calculator Report
Pipe 974

Solve For: Headwater Elevation

Culvert Summary

1.46

112.00 cfs

1,571.02 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,585.50 ft

1,587.26 ft

1,587.15 ft

1,587.26 ft

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,582.89 ft

94.00 ft

Downstream Invert

Constructed Slope

1,571.02 ft

0.126277 ftIft

Hydraulic Profile

Profile S2 Depth, Downstream 1.39 ft
Slope Type Steep Normal Depth 1.39 ft
Flow Regime Supercritical Critical Depth 2.43 ft
Velocity Downstream 17.54 ftIs Critical Slope 0.024614 ftIft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 3.00 ft
Section Size 36 inch Rise 3.00 ft

Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 1,587.26 ft Upstream Velocity Head 1.30 ft
Ke 0.50 Entrance Loss 0.65 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,587.15 ft
Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Submerged

14.1 ft2

2

1

1

Title: Red Mountain Freeway, Power to University
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Culvert Calculator Report
Pipe 975

30lve For: Headwater Elevation

Culvert Summary

1.46

56.00 cfs

1,571.02 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,586.00 ft

1,587.83 ft

1,587.69 ft

1,587.83 ft

Allowable HW Elevation

Computed Headwater Elevl

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,583.46 ft

86.00 ft

Downstream Invert

Constructed Slope

1,571.02 ft
O. 144651 fIIft

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

S2

Steep

Supercritical

18.45 fils

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

1.33 ft
1.33 ft

2.43 ft
0.024614 fIIft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,587.83 ft Upstream Velocity Head 1.30 ft

Ke 0.50 Entrance Loss 0.65 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,587.69 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Submerged
7.1 ft2

2
1

1
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Culvert Calculator Report
Pipe 976

Solve For: Headwater Elevation

Culvert Summary

cfs

0.68

6.00

1,573.02 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,586.00 ft

1,583.78 ft
1,583.48 ft
1,583.78 It

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,582.42 ft
59.00 ft

Downstream Invert

Constructed Slope

1,573.02 ft
0.159322 fIIft

Hydraulic Profile

Profile S2 Depth, Downstream 0.47 ft

Slope Type Steep Normal Depth 0.47 ft

Flow Regime Supercritical Critical Depth 0.87 ft

Velocity Downstream 10.57 fils Critical Slope 0.015841 fIIlt

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 2.00 ft

Section Size 24 inch Rise 2.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,583.78 ft Upstream Velocity Head 0.33 ft

Ke 0.50 Entrance Loss 0.16 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,583.48 ft
Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

3.1 ft'

2
1

1
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) .
Solve For: Headwater Elevation

Culvert Summary

Culvert Calculator Report
Pipe 977

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,585.50 ft

1,587.34 ft

1,587.34 ft

1,587.26 ft

1,583.25 fl

85.00 fl

Headwater DepthlHeight

Discharge

Tailwater Elevation

Control Type

Downstream Invert

Constructed Slope

1.64

40.00 cfs

1,573.04 fl
Inlet Control

1,573.04 ft

0.120118 flIfl

Hydraulic Profile

Profile S2 Depth, Downstream 1.28 fl

Slope Type Steep Normal Depth 1.28 fl

Flow Regime Supercritical Critical Depth 2.13 fl
Velocity Downstream 15.84 flIs Critical Slope 0.030442 flIfl

section

Section Shape Circular Mannings Coefficient ··0.024

Section Material CMP Span 2.50 fl

Section Size 30 inch Rise 2.50 fl

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,587.26 fl Upstream Velocity Head 1.25 fl

Ke 0.50 Entrance Loss 0.63 fl

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,587.34 fl

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Submerged

4.9 fl2
2

1

1
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Culvert Calculator Report
Pipe 978

\ .
30lve For: Headwater Elevation

Culvert Summary

cfs

1.27

68.00

1,572.23 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,585.50 ft

1,587.50 ft

1,587.10 ft

1,587.50 ft

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,583.06 ft

77.00 ft

Downstream Invert

Constructed Slope

1,572.23 ft

0.140649 ftIft

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

S2

Steep

Supercritical

19.10 flIs

. Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

1.39 ft

1.39 ft

2.58 ft

0.019418 flIft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 3.50 ft

Section Size 42 inch Rise 3.50 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,587.50 ft Upstream Velocity Head 1.24 ft

Ke 0.50 Entrance Loss 0.62 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,587.10 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Transition

9.6 ft2

2

1

1
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Culvert Calculator Report
Pipe 979

) .
Solve For: Headwater Elevation

Culvert Summary

149

169.00 cfs

1.57143 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,585.80 ft

1,588.25 ft

1,587.60 ft

1,588.25 ft

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,583.04 ft

26.00 ft

Downstream Invert

Constructed Slope

1,571.43 ft

0.446538 ftlft

HydraUlic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

S2

Steep

Supercritical

25.94 ftls

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

1.30 ft

1.15 ft

2.86 ft

0.024105 ftllt

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 3.50 ft

Section Size 42 inch Rise 3.50 ft

Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 1,588.25 ft Upstream Velocity Head 1.56 It
Ke 0.50 Entrance Loss 0.78 It

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,587.60 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Submerged

19.2 ft2

2
1

1

Title: Red Mountain Freeway, Power to University
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Solve For: Headwater Elevation

Culvert Summary

Culvert Calculator Report
Pipe 980

Allowable HW Elevation

Computed Headwater Elevi

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

1,585.30 ft

1,587.84 ft

1,587.44 ft

1,587.84 ft

Headwater Depth/Height 1.49

Discharge ·169.00 cfs

Tailwater Elevation 1,571.08 ft

Control Type Entrance Control

Upstream Invert

Length

1,582.63 ft

38.00 ft

Downstream Invert

Constructed Slope

1,571.08 ft

0.303947 ftIft

Hydraulic Profile

Profile S2 Depth, Downstream 1.37 ft

Slope Type Steep Normal Depth 1.27 ft

.Flow Regime Supercritica I Critical Depth 2.86 ft

Velocity Downstream 24.26 ftls Critical Slope 0.024105 ftlft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 3.50 ft

Section Size 42 inch Rise 3.50 ft

Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 1,587.84 ft Upstream Velocity Head 1.56 ft

Ke 0.50 Entrance Loss 0.78 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,587.44 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Submerged

19.2 ft'

2

1

1

Title: Red Mountain Freeway, Power to University
p:\...\culvertmaster\rmfpu f1oodpool pipes.evm
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Culvert Calculator Report

Pipe 981

jolve For: Headwater Elevation

Culvert Summary

0.97

11.00 cfs

1,571.92 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,585.00 ft

1,583.48 ft

1,583.10 ft

1,583.48 ft

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,581.55 ft

42.00 ft

Downstream Invert

Constructed Slope

1,571.92 ft

0.229286 ftlft

HydraUlic Profile

Profile S2 Depth, Downstream 0.59 ft

Slope Type Steep Normal Depth 0.59 ft

Flow Regime Supercritical Critical Depth 1.19 ft

Velocity Downstream 14.32 ftls Critical Slope 0.018356 ftlft

Section

Section Shape Circular Mannings Coefficient 0.024

) Section Material CMP Span 2.00 ft

Section Size 24 inch Rise 2.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,583.48 ft Upstream Velocity Head 0.50 ft

Ke 0.50 Entrance Loss 0.25 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C

Y

1,583.10 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Fonm

Unsubmerged
3.1 ft2

2
1

1

Title: Red Mountain Freeway, Power to University
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Culvert Calculator Report
Pipe 982

.:>olve For: Headwater Elevation

Culvert Summary

cfs

1.62

64.00

1,572.42 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,586.50 ft

1,588.48 ft

1,588.32 ft

1,588.48 ft

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,583.61 ft

36.00 ft

Downstream Invert

Constructed Slope

1,572.42 ft

0.310833 ftIft

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

S2

Steep

Supercritical

23.28 ftIs

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

1.24 ft

1.16 ft

2.57 ft

0.029229 ftIft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,588.48 ft Upstream Velocity Head 1.53 ft
Ke 0.50 Entrance Loss 0.77 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C

Y

1,588.32 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Submerged

7.1 ft2

2

1

1

Title: Red Mountain Freeway. Power to University
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,
':;olve For: Headwater Elevation

Culvert Calculator Report
Pipe 983

Culvert Summary

cfs

1.25

45.00

1,572.04 It

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,587.00 ft

1,588.32 ft

1,587.72 ft

1,588.32 ft

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,584.58 ft

43.00 ft

Downstream Invert

Constructed Slope

1,572.04 ft

0.291628 ftlft

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

S2

Steep

Supercritical

21.90 ftIs

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

1.00 It
0.98 ft

2.19 ft

0.020000 ftllt

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 3.00 ft

Section Size 36 inch Rise 3.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,588.32 ft Upstream Velocity Head 1.03 ft

Ke 0.50 Entrance Loss 0.52 It

Inlet Control Properties

Inlet Control HW Elev.

InletType

K

M

C
y

1,587.72 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Transition

7.1 W

2

1

1

Title: Red Mountain Freeway, Power to University
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Culvert Calculator Report
Pipe 984

) .
30lve For. Headwater Elevation

Culvert Summary

cfs

1.46

56.00

1,571.10 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,592.00 ft

1,593.90 ft

1,593.57 ft

1,593.90 ft

Allowable HW Elevation

Computed Headwater Elev:

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,589.53 ft

67.00 ft

Downstream Invert

Constructed Slope

1,571.10 ft

0.275075 ftIft

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

S2

Steep

Supercritical

23.34 ftIs

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

1.12 ft

1.12 ft

2.43 ft

0.024614 ftIft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 3.00 ft

Section Size 36 inch Rise 3.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,593.90 ft Upstream Velocity Head 1.30 ft

Ke 0.50 Entrance Loss 0.65 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C

Y

1,593.57 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Submerged

7.1 ft·

2

1

1

Title: Red Mountain Freeway, Power to University
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)S .olve For: Headwater Elevation

Culvert Summary

Culvert Calculator Report
Pipe 985

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

1,594.50 ft

1,594.66 ft

1,593.95 ft

1,594.66 ft

Headwater Depth/Height 0.94

Discharge 29.00 cfs

Tailwater Elevation 1,572.11 ft

Control Type Entrance Control

Upstream Invert

Length

1,591.84 ft

61.00 ft

Downstream Invert

Constructed Slope

1,572.11 ft

0.323443 ftlft

Hydraulic Profile

Profile S2 Depth, Downstream 0.76 ft

Slope Type Steep Normal Depth 0.76 ft

Flow Regime Supercritical Critical Depth 1.74 ft
Velocity Downstream 20.54 ftIs Critical Slope 0.015755 ftlft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 3.00 ft

Section Size 36 inch Rise 3.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,594.66 ft Upstream Velocity Head 0.72 ft

Ke 0.50 Entrance Loss 0.36 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,593.95 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

7.1 ft2

2
1

1

Title: Red Mountain Freeway, Power to University
p:\...\culvertmaster\rmfpu f1oodpool pipes.cvm
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Culvert Calculator Report
Pipe 986

.::iolve For: Headwater Elevation

Culvert Summary

1.06

35.00 cfs

1,571.79 ft
Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,595.00 ft

1,593.40 ft

1,592.67 ft
1,593.40 ft

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,590.23 ft

55.00 ft

Downstream Invert

Constructed Slope

1,571.79 ft

0.335273 ftIft

Hydraulic Profile

Profile S2 Depth, Downstream 0.83 ft

Slope Type Steep Normal Depth 0.83 ft

Flow Regime Supercritical Critical Depth 1.92 ft

Velocity Downstream 21.96 ftIs Critical Slope 0.017080 ftIft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 3.00 ft

Section Size 36 inch Rise 3.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,593.40 ft Upstream Velocity Head 0.83 ft

Ke 0.50 Entrance Loss 0.42 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,592.67 ft
Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

7.1 ftZ

2
1

1

Title: Red Mountain Freeway, Power to University
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Culvert Calculator Report
Pipe 987

Solve For: Headwater Elevation

Culvert Summary

0.54

4.00 cfs

1,573.06 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,590.00 ft

1,587.39 ft

1,587.10 ft

1,587.39 ft

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,586.30 ft

79.00 ft

Downstream Invert

Constructed Slope

1,573.06 ft

0.167595 ftlft

Hydraulic Profile

Profile S2 Depth, Downstream 0.38 ft

Slope Type Steep Normal Depth 0.38 ft

Flow Regime Supercritical Critical Depth 0.70 ft

Velocity Downstream 9.55 ftls Critical Slope 0.015291 ftlft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 2.00 ft

Section Size 24 inch Rise 2.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,587.39 ft Upstream Velocity Head 0.26 ft

Ke 0.50 Entrance Loss 0.13 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C

Y

1,587.10 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

3.1 ft2

2
1

1

Title: Red Mountain Freeway, Power to University
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04/18/05 05:18:55 PM © Haestad Methods, Inc.

Project Engineer: J2 engineering and environmental design
J2 Engineering & Environmental Design CulvertMaster v3.0 [3.oo04J

37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1



,
Solve For: Headwater Elevation

Culvert Calculator Report
Pipe 989

Culvert Summary

1.43

160.00 cfs

1,572.71 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,587.00 ft

1,587.66 ft

1,587.45 ft

1,587.66 ft

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,582.67 ft

69.00 ft

Downstream Invert

Constructed Slope

1,572.71 ft

0.144348 ftlft

Hydraulic Profile

Profile S2 Depth, Downstream 1.53 ft

Slope Type Steep Normal Depth 1.51 ft
Flow Regime Supercritical Critical Depth 2.79 ft

Velocity Downstream 19.80 ftls Critical Slope 0.022643 ftlft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 3.50 ft
Section Size 42 inch Rise 3.50 ft

Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 1,587.66 ft Upstream Velocity Head 1.47 ft

Ke 0.50 Entrance Loss 0.73 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C

Y

1,587.45 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Submerged

19.2 ft·

2
1

1

Title: Red Mountain Freeway, Power to University
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Culvert Calculator Report
Pipe 990

Solve For: Headwater Elevation

Culvert Summary

0.38

2.00 cfs

1,572.71 ft

Entrance Control

Headwater Depth/Height

Discharge

Tailwater Elevation

Control Type

1,585.00 ft

1,582.02 ft

1,581.83 fl

1,582.02 ft

Allowable HW Elevation

Computed Headwater Elev,

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

1,581.27 ft

80.00 ft

Downstream Invert

Constructed Slope

1,572.71 ft

0.107000 flIfl

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

S2

Steep

Supercritical

6.65 flIs

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

0.30 fl

0.30 fl

0.49 fl

0.015303 flIfl

Section

Section Shape Circular Mannings Coefficient 0.024

section Material CMP Span 2.00 ft

section Size 24 inch Rise 2.00 fl

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,582.02 ft Upstream Velocity Head 0.17 ft

Ke 0.50 Entrance Loss 0.09 ft

Inlet Control Properties

Inlet Control HW Elev.

Inlet Type

K

M

C
y

1,581.83 ft

Headwall

0.00780

2.00000

0.03790

0.69000

Flow Control

Area Full

HDS 5 Chart

HDS5 Scale

Equation Form

Unsubmerged

3.1 ft·

2
1

1
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J2 Engineering and Environmental Design

Baffled Chute Spillway Design
By: AJR

Date: 4/25/2005
Checked: J)W

J2 No.: 04-0031

Reference: Design of Small Dams, USDI, Bureau of Reclamation, Third Edition, 1987.
Design of Small Canal Structures, USDI, Bureau of Reclamation, 1978
Open Channel Flow, Henderson, 1966.

NOTE: = Required Input Data in Excel

Step 1 (Reference: Design of Small Dams)
Determine the Max Q

MaxQ=
Step 2 (Reference:
Determine q = Q/W

1507 cfs Note- this is the 100-year design event.
Design of Small Dams)

W= 51.25 ft
q= 29.40488

Step 3
Determine Entrance Velocity

Note - this is open width of culvert,
ignoring wall thickness

Ideal Velocity
Critical Velocity (Vc)

Actual Velocity

4.8
9.8

13.40

ft/s (g*qY'1/3 - 5
ft/s (g*qY'1/3
ft/s - Refer to FlowMaster output.
** If actual velocity is greater than critical, use Sill Control
Depth of sill is determined in Step 13

Note:
Step 4
Determine Vertical Offset between approach channel floor and chute.

This offset varies with the installation - see Step 13 for Sill Control Calculations.
Set this to establish desirable uniform entrance velocity.
12 inches is the maximum vertical depth between crest and first row of baffles.

Vertical Offset: 12 inches
Step 5
Determine the Baffle Pier Height

Max distance from crest to first row of baffles.

Set equal to 0.8 to 0.9 * Critical Depth (Dc)
Dc = 2.99 ft - = (q/\2/32.2)!'(1/3)
H = 2.40 ft -- use 0.8 to minimize height.

Design H = 3 ft -- round for constructablility
Step 6
Determine Baffle Pier Widths and Spaces

Set at approximately 1.5 H, but not less than H
1.5 H = 4.5 ft - max

H 3 ft - min
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Design Width = 4.5 ft

Step 7
Determine spacing between the rows of baffles:

:1 --Use match basin sideslopes - 2:1 max
ft (H divided by drop slope in decimal form, ie 2: 1 is 0.5)
ft (Round to nearest 0.5 ft, but for baffles less than 3 feet should be not greater than 6ft)

2
6
6

Drop Slope
Spacing

Design Spacing
Step 8
Determine if piers will be constructed normal to slope or vertical.

This does not significately affect performance, but is a contructability issue.
Use Piers normal to slope to make forming easier.

Step 9
Determine the number of rows

A minimum of 4 rows should be used, if possible.
At least one row should be buried below the outlet channel grade.

Vertical drop 11.68 ft - = Crest elev - basin floor = 1581.68-1570.00
Horizontal distance 23.36 ft -- Drop slope* vertical drop

Distance along slope 26.1 ft
Number ofrows 5.4 = dist along slope / design spacing + 1 baffle to be buried.

Design rows 6
Step 10
Determine Minimum chute wall height

ft -- 3*pier height.
ft - round to nearest 3-inches.

9
9

WallH
Design Wall H

Step 11
Place rip-rap at the downstream ends of the training walls to prevent erosion of the banks.
Step 12
Determine Force on Baffle Piers

Refer to Open Channel Flow, Henerson, 1966.
Assume Momentum downstream of baffles is zero, due to steep slopes.
Determine force for Q50 and Q500.
Force on block equals momentum of water upstream of block times unit
weight of water
F = M*62.4lb/ft!"'3
Utilize outlet depth from HY8 to determine momentum-- this is more conservative
than using the critical depth since this value is less than critical depth.

Momentum= y"'2/2+q"'2/(g*y) --for rectangular channels

Step 13

Q500=
QlOO=

Force500=
Force100=
Force500=
Force100=

2561.9
1507
1703
839
2.8
1.9

q500= 49.98829
q50= 29.40488

Ibs/ft width of block
Ibs/ft width of block
psi
psi

y= 4.265405 Let Q500 = 1.7*QlOO
y= 2.994523
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From HECRAS output
let d1=outlet depth from HECRAS
ft - actual width at sill
ft/s (let vI = Entrance v
ft = vI /\2/2g (let g = 32.2 ft/s/\2)
ft = dl+ hvl
ft let dc=critical depth
ft/s let vc = critical veloctiy
ft/s Vc/\2/2g ( let vc = critical velocity and g = 32.2 ft/s/\2)
ft = dc + hvc
ft -- This is the minimum sill height that should be used
ft

Determine Depth of Sill for the 1DO-year event
Refer to Design of Small Canal Structures

Dsill= EsI-Esc-hi
Esl= dl+hvl
Esc= dc + hvc

hi= 0.5 (hvc-hvl)
Entrance V (ft/s) 13.4

dl= 2.08
W 51.25

vI = 13.40
hvl= 2.79

Esl = 4.87
dc= 2.99
vc= 9.82

hvc= 1.50
Esc = 4.49

Dsill= 1.022
Design Dsill= 1

Page 3 of3





J2 Engineeering and Environmental Design

Design of Small Canal Structures

Impact Basin Design
Project:

Subject:

Red Mountain Freeway, Power to University
Collector Channel Outlet Pipe Structures
24 inch pipes

Reference:
United States Department of the Interior, Bureau of Reclamation,
Design of Small Canal Structures,
pp. 308 - 322

Calculations:

Step 1) Compute the theorectical velocity in feet per second, V = (2*g*h)"0.5

G =1 32.2Ift1sec"2

Inlet Invert=0
Outlet Invert =

h = ft

Theorectical Velocity=~
Calculated Velocity=~fps

(h= head = Inlet invert - Outlet invert)

from a computer run of the culvert. HY-8 etc

Step 2) Compute the cross sectional area of the incoming flow.

A=QN

Q 1~_2.....5~cfs

veq 16.611fps

Area =1.....__1..;,.5_1Isquare feet

(theorectical velocity)

Step 3) Compute the depth of flow d, in feet (assume shape of the jet is square)

d = (A)"0.5

d =~ 1.22681ft
d = 14.72 inches

Step 4) Compute the Froude number

Fr = V/(G*d)"0.5



J2 Engineeering and Environmental Design

Design of Small Canal Structures

Impact Basin Design
Project:

Subject:

Red Mountain Freeway, Power to University
Collector Channel Outlet Pipe Structures
24 inch pipes

Fr -I 2.641

Step 5) Enter Figure 6-10 with Fr and read WId

from Figure 6-10 in the Design of Small Canal Structures, Fr and WId
values were read off of the graph. Then a straight line relationship was applied
to the data points.

Fr WId 10(:1 (Frl 10(:1 (WId)

1.5 3.65 0.1761 0.5623
9 9.98 0.9542 0.9991

(log WId) = m*(log Fr)+b

m= 0.5614
b= 0.4634

log (W/d)=
(WId) =

W=I
W (used) =1

0.700
5.0161
6.1541ft

6.0001 (5' minimum)

Step 6) Dimension the impact basin based upon Figure 6-10, "Design of Small Canal
Structures. "

L= 8.00 ft 4/3*W = Length of basin
f= 1.00 ft 1/6*W = Riprap thicknessl Height of sill
e= 0.50 ft 1/12*W Refer to figure 6-10

H= 4.50 ft 3/4*W = Height of impact basin
a= 3.00 ft 1/2*W Refer to figure 6-10
b= 2.25 ft 3/8*W Refer to figure 6-10
c= 3.00 ft 1/2*W Refer to figure 6-10

Step 7) Determine rock diameter for protection.

Minimum Diameter of Rock protection =1/20*W



J2 Engineeering and Environmental Design

Design of Small Canal Structures

Impact Basin Design
Project:

Subject:

Red Mountain Freeway, Power to University
Collector Channel Outlet Pipe Structures
24 inch pipes

Diameter -1L-__3_....,j61 inches

Step 8) Design air vent if necessary.

Will both the inlet and the outlet be sealed?

Comment:

No vent is necessary

no I(yes or no)

Diameter of incoming pipe =§inches
BR recommended vent pipe D = 0 inches (1/6 of incoming pipe diameter)

Location = ft from inlet (BR recommends that it be "close" to the
inlet.

Step 9) Check that tailwater conditions do not degrade impact basin performance
significantly

Impact basin does not depend on a tailwater to dissipate the energyof the flow.
However, for best results, the TW should be (b+/2+f) above the invert of the baffled outlet.
The height of the TW above the baffled should never exceed (b+f), otherwise
some of the water will never strike the baffle.

Tw =1 Olft
Min TW for best results = L---2=-."":"13~ ft

Max TW = 3.25 ft
(b/2+f)
(b+f)



J2 Engineeering and Environmental Design

Design of Small Canal Structures

Impact Basin Design
Project:

Subject:

Red Mountain Freeway, Power to University
Collector Channel Outlet Pipe Structures
30 inch pipes

Reference:
United States Department of the Interior, Bureau of Reclamation,
Design of Small Canal Structures,
pp. 308 - 322

Calculations:

Slep 1) Compute the theorectical velocity in feet per second, V = (2*g*h)/l0.5

G =1 32.2Iftlsec/\2

Inlet Invert=0
Outlet Invert =

h = ft

Theorectical Velocity=~
Calculated Velocity=~fps

(h= head = Inlet invert - Outlet invert)

from a computer run of the culvert. HY-8 etc

Slep 2) Compute the cross sectional area of the incoming flow.

A=QN

Q 1""'--_4....1o~cfs

ve'-l 19.351fps

Area =1 2._0....l7Isquare feet

(theorectical velocity)

Slep 3) Compute the depth of flow d, in feet (assume shape of the jet is square)

d = (A)"0.5

d =1 1.4378~ft
d = 17.25 inches

Slep 4) Compute the Froude number

Fr = V/(G*d)/l0.5



J2 Engineeering and Environmental Design

Design of Small Canal Structures

Impact Basin Design
Project:

Subject:

Red Mountain Freeway, Power to University
Collector Channel Outlet Pipe Structures
30 inch pipes

Fr =1 2.84~

Step 5) Enter Figure 6-10 with Fr and read Wid

from Figure 6-10 in the Design of Small Canal structure, Fr and Wid
values were read off of the graph. Then a straight line relationship was applied
to the data points.

Fr Wid log (Fr) log (Wid)

1.5 3.65 0.1761 0.5623
9 9.98 0.9542 0.9991

(log Wid) = m*(log Fr)+b

m= 0.5614
b= 0.4634

log (W/d)=
(Wid) =

w=1
W (used) =1

0.718
5.2270

7.5151ft

8.0001 (5' minimum)

Step 6) Dimension the impact basin based upon Figure 6-10, "Design of Small Canal
Structures."

L= 10.67 ft 4/3*W = Length of basin
f= 1.33 ft 1/6*W = Riprap thicknessl Height of sill
e= 0.67 ft 1/12*W Refer to figure 6-10

H= 6:00 ft 3/4*W = Height of impact basin
a= 4.00 ft 1/2*W Refer to figure 6-10
b= 3.00 ft 3/8*W Refer to figure 6-10
c= 4.00 ft 1/2*W Refer to figure 6-10

Step 7) Determine rock diameter for protection.

Minimum Diameter of Rock protection =1/20*W



J2 Engineeering and Environmental Design

Design of Small Canal Structures

Impact Basin Design
Project:

Subject:

Red Mountain Freeway, Power to University
Collector Channel Outlet Pipe Structures
30 inch pipes

Diameter -1...__4_.....8Iinches

Step 8) Design air vent if necessary.

Will both the inlet and the outlet be sealed?

Comment:

No vent is necessary

no I(yes or no)

Diameter of incoming pipe =§inches
BR recommended vent pipe D = 0 inches (1/6 of incoming pipe diameter)

Location = ft from inlet (BR recommends that it be "close" to the
inlet.

Step 9) Check that tailwater conditions do not degrade impact basin performance
significantly

Impact basin does not depend on a tailwater to dissipate the energy of the flow.
However, for best results, the TW should be (b+/2+f) above the invert of the baffled outlet.
The height of the TW above the baffled should never exceed (b+f), otherwise
some of the water will never strike the baffle.

Tw =1_~~Olft
Min TW for best results = 2.83 ft

Max TW = 4.33 ft
(b/2+f)
(b+f)



J2 Engineeering and Environmental Design

Design of Small Canal Structures

Impact Basin Design
Project:

SUbject:

Red Mountain Freeway, Power to University
Collector Channel Outlet Pipe Structures
Single 36 inch pipes

Reference:
United States Department of the Interior, Bureau of Reclamation,
Design of Small Canal Structures,
pp. 308 - 322

Calculations:

Step 1) Compute the theorectical velocity in feet per second, V = (2*g*h)l'0.5

G =1 32.2Ift1sec"2

Inlet Invert=0
Outlet Invert =

h = ft

Theorectical Velocity=~
Calculated Velocity=~fps

(h= head = Inlet invert - Outlet invert)

from a computer run of the culvert. HY-8 etc

Step 2) Compute the cross sectional area of the incoming flow.

A=QN

Q 11.-__6_4Icfs

VeL! 23.341fps

Area =1...__2_.7....4 'square feet

(theorectical velocity)

Step 3) Compute the depth of flow d, in feet (assume shape of the jet is square)

d = (A)"0.5

d =1 1.65591ft
d = 19.87 inches

Step 4) Compute the Froude number

Fr =V/(G*d)"0.5



J2 Engineeering and Environmental Design

Design of Small Canal Structures

Impact Basin Design
Project:

SUbject:

Red Mountain Freeway, Power to University
Collector Channel Outlet Pipe Structures
Single 36 inch pipes

Fr -I 3.201

Step 5) Enter Figure 6-10 with Fr and read WId

from Figure 6-10 in the Design of Small Canal structure, Fr and WId
values were read off of the graph. Then a straight line relationship was applied
to the data points.

Fr WId 10Q (Fr) 10Q (WId)

1.5 3.65 0.1761 0.5623
9 9.98 0.9542 0.9991

(log WId) = m*(log Fr)+b

m= 0.5614
b= 0.4634

log (W/d)=
(WId) =

W=l

W (used) =l

0.747
5.5814

9.2421ft

9.0001 (5' minimum)

Step 6) Dimension the impact basin based upon Figure 6-10, "Design of Small Canal
Structures."

L=
f=
e=

H=
a=
b=
c=

12.00 ft
1.50 ft
0.75 ft

6.75 ft
4.50 ft
3.38 ft
4.50 ft

4/3*W
1/6*W
1/12*W

3/4*W
1/2*W
3/8*W
1/2*W

= Length of basin
= Riprap thicknessl Height of sill
Refer to figure 6-10

= Height of impact basin
Refer to figure 6-10
Refer to figure 6-10
Refer to figure 6-10

Step 7) Determine rock diameter for protection.

Minimum Diameter of Rock protection =1/20*W

Diameter =1...__5_.....4Iinches



J2 Engineeering and Environmental Design

Design of Small Canal Structures

Impact Basin Design
Project:

Subject:

Red Mountain Freeway, Power to University
Collector Channel Outlet Pipe Structures
Single 36 inch pipes

Step 8) Design air vent if necessary.

Will both the inlet and the outlet be sealed?

Comment:

No vent is necessary

no I(yes or no)

Diameter of incoming pipe =§inches
BR recommended vent pipe D = 0 inches (1/6 of incoming pipe diameter)

Location = ft from inlet (BR recommends that it be "close" to the
inlet.

Step 9) Check that tailwater conditions do not degrade impact basin performance
significantly

Impact basin does not depend on a tailwater to dissipate the energy of the flow.
However, for best results, the TW should be (b+/2+f) above the invert of the baffled outlet.
The height of the TW above the baffled should never exceed (b+f), otherwise
some of the water will never strike the baffle.

Tw =1....._~Olft
Min TW for best results = 3.19 ft

Max TW = 4.88 ft
(b/2+f)
(b+f)



J2 Engineeering and Environmental Design

Design of Small Canal Structures

Impact Basin Design
Project:

Subject:

Red Mountain Freeway, Power to University
Collector Channel Outlet Pipe Structures
Single 42 inch pipes

Reference:
United States Department of the Interior, Bureau of Reclamation,
Design of Small Canal Structures,
pp. 308 - 322

Calculations:

Step 1) Compute the theorectical velocity in feet per second, V = (2*g*h)i\0.5

G =1 32.2lft1seci\2

Inlet Invert=0
Outlet Invert =

h = ft

Theorectical Velocity=~
Calculated Velocity=~fps

(h= head = Inlet invert - Outlet invert)

from a computer run of the culvert. HY-8 etc

Step 2) Compute the cross sectional area of the incoming flow.

A=QN

Q 1L...--_6_8Icfs

VeL! 19.101fps

Area =1 3._5....6Isquare feet

(theorectical velocity)

Step 3) Compute the depth of flow d, in feet (assume shape of the jet is square)

d =(A)i\0.5

d =~ 1.8869~ft
d = 22.64 inches

Step 4) Compute the Froude number

Fr = V/(G*d)i\0.5



J2 Engineeering and Environmental Design

Design of Small Canal Structures

Impact Basin Design
Project:

Subject:

Red Mountain Freeway, Power to University
Collector Channel Outlet Pipe Structures
Single 42 inch pipes

Fr -I 2.451

Step 5) Enter Figure 6-10 with Fr and read Wid

from Figure 6-10 in the Design of Small Canal structure, Fr and Wid
values were read off of the graph. Then a straight line relationship was applied
to the data points.

Fr Wid log (Fr) log (Wid)

1.5 3.65 0.1761 0.5623
9 9.98 0.9542 0.9991

(log Wid) = m*(log Fr)+b

m= 0.5614
b= 0.4634

log (W/d)=
(Wid) =

W=~

W (used) =1

0.682
4.8078

9.072lft
9.0001 (5' minimum)

Step 6) Dimension the impact basin based upon Figure 6-10, "Design of Small Canal
Structures. "

L= 12.00 ft 4/3*W = Length of basin
f= 1.50 ft 1/6*W = Riprap thicknessl Height of sill
e= 0.75 ft 1/12*W Refer to figure 6-10

H= 6.75 ft 3/4*W = Height of impact basin
a= 4.50 ft 1/2*W Refer to figure 6-10
b= 3.38 ft 3/8*W Refer to figure 6-10
c= 4.50 ft 1/2*W Refer to figure 6-10

Step 7) Determine rock diameter for protection.

Minimum Diameter of Rock protection =1/20*W



J2 Engineeering and Environmental Design

Design of Small Canal Structures

Impact Basin Design
Project:

Subject:

Red Mountain Freeway, Power to University
Collector Channel Outlet Pipe Structures
Single 42 inch pipes

Diameter -1...__5_._4Iinches

Step 8) Design air vent if necessary.

Will both the inlet and the outlet be sealed?

Comment:

No vent is necessary

no I(yes or no)

Diameter of incoming pipe =§inches
BR recommended vent pipe D = 0 inches (1/6 of incoming pipe diameter)

Location = ft from inlet (BR recommends that it be "close" to the
inlet.

Step 9) Check that tailwater conditions do not degrade impact basin performance
significantly

Impact basin does not depend on a tailwater to dissipate the energy of the flow.
However, for best results, the TW should be (b+/2+f) above the invert of the baffled outlet.
The height of the TW above the baffled should never exceed (b+f), otherwise
some of the water will never strike the baffle.

Tw =1 Olft
Min TW for best results = --~3.-:"1~9 ft

Max TW = 4.88 ft
(b/2+f)
(b+f)



J2 Engineeering and Environmental Design

Design ofSmall Canal Structures

Impact Basin Design
Project:

Subject:

Red Mountain Freeway, Power to University
Collector Channel Outlet Pipe Structures
Double 36 inch pipes

Reference:
United States Department of the Interior, Bureau of Reclamation,
Design of Small Canal Structures,
pp. 308 - 322

Calculations:

Step 1) Compute the theorectical velocity in feet per second, V = (2*g*h)"0.5

Inlet Invert=0
Outlet Invert =

h = ft

Theorectical Velocity=~
Calculated Velocity=~fps

(h= head = Inlet invert - Outlet invert)

from a computer run of the culvert. HY-8 etc

Step 2) Compute the cross sectional area of the incoming flow.

A=QN

130lcfs

17.851fps

Q I
VeI.l

Area =1 7._2....8Isquare feet

(theorectical velocity)

Step 3) Compute the depth of flow d, in feet (assume shape of the jet is square)

d = (A)"0.5

d =l 2.6987~ft
d = 32.38 inches

Step 4) Compute the Froude number

Fr = V/(G*d)"0.5



J2 Engineeering and Environmental Design

Design of Small Canal Structures

Impact Basin Design
Project:

Subject:

Red Mountain Freeway, Power to University
Collector Channel Outlet Pipe Structures
Double 36 inch pipes

Fr=1 1.911

Step 5) Enter Figure 6-10 with Fr and read WId

from Figure 6-10 in the Design of Small Canal structure, Fr and WId
values were read off of the graph. Then a straight line relationship was applied
to the data points.

Fr WId log (Fr) log (WId)

1.5 3.65 0.1761 0.5623
9 9.98 0.9542 0.9991

(log WId) = m*(log Fr)+b

m= 0.5614
b= 0.4634

log (W/d)=
(WId) =

w=1
W (used) =1

0.622
4.1862
11.2971ft

11.0001 (5' minimum)

Step 6) Dimension the impact basin based upon Figure 6-10, "Design of Small Canal
Structures."

L= 14.67 ft 4/3*W = Length of basin
f= 1.83 ft 1/6*W = Riprap thicknessl Height of sill
e= 0.92 ft 1/12*W Refer to figure 6-10

H= 8.25 ft 3/4*W = Height of impact basin
a= 5.50 ft 1/2*W Refer to figure 6-10
b= 4.13 ft 3/8*W Refer to figure 6-10
c= 5.50 ft 1/2*W Refer to figure 6-10

Step 7) Determine rock diameter for protection.

Minimum Diameter of Rock protection =1/20*W



J2 Engineeering and Environmental Design

Design of Small Canal Structures

Impact Basin Design
Project:

Subject:

Red Mountain Freeway, Power to University
Collector Channel Outlet Pipe Structures
Double 36 inch pipes

Diameter =11-__6_......6Iinches

Step 8) Design air vent if necessary.

Will both the inlet and the outlet be sealed?

Comment:

No vent is necessary

no I(yes or no)

Diameter of incoming pipe =§inches
BR recommended vent pipe D = 0 inches (1/6 of incoming pipe diameter)

Location = ft from inlet (BR recommends that it be "close" to the
inlet.

Step 9) Check that tailwater conditions do not degrade impact basin performance
significantly

Impact basin does not depend on a tailwater to dissipate the energy of the flow.
However, for best results, the TW should be (b+/2+f) above the invert of the baffled outlet.
The height of the TW above the baffled should never exceed (b+f), otherwise
some of the water will never strike the baffle.

Tw =1 Olft
Min TW for best results = --~3~.9~O ft

Max TW = 5.96 ft
(b/2+f)
(b+f)



J2 Engineeering and Environmental Design

Design ofSmall Canal Structures

Impact Basin Design
Project:

Subject:

Red Mountain Freeway, Power to University
Collector Channel Outlet Pipe Structures
Double 42 inch pipes

Reference:
United States Department of the Interior, Bureau of Reclamation,
Design of Small Canal Structures,
pp. 308 - 322

Calculations:

Step 1) Compute the theorectical velocity in feet per second, V = (2*g*h)"0.5

Inlet Invert=0
Outlet Invert =

h = ft

Theorectical Velocity=~
Calculated Velocity=~fps

(h= head = Inlet invert - Outlet invert)

from a computer run of the culvert. HY-8 etc

Step 2) Compute the cross sectional area of the incoming flow.

A=QN

1691cfs

25.941fps

01

VeI.l

Area =1...__6._52...11 square feet

(theorectical velocity)

Step 3) Compute the depth of flow d, in feet (assume shape of the jet is square)

d = (A)"0.5

d =1 2.55251ft
d = 30.63 inches

Step 4) Compute the Froude number

Fr =V/(G*d)"0.5



J2 Engineeering and Environmental Design

Design ofSmall Canal Structures

Impact Basin Design
Project:

Subject:

Red Mountain Freeway, Power to University
Collector Channel Outlet Pipe Structures
Double 42 inch pipes

Fr -I 2.861

Step 5) Enter Figure 6-10 with Fr and read Wid

from Figure 6-10 in the Design of Small Canal structure, Fr and Wid
values were read off of the graph. Then a straight line relationship was applied
to the data points.

Fr Wid log (Fr) log (Wid)

1.5 3.65 0.1761 0.5623
9 9.98 0.9542 0.9991

(log Wid) = m*(log Fr)+b

m= 0.5614
b= 0.4634

log (W/d)=
(Wid) =

W=I
W (used) =1

0.720
5.2450

13.3881ft

13.0001 (5' minimum)

Step 6) Dimension the impact basin based upon Figure 6-10, "Design of Small Canal
Structures. "

L= 17.33 ft 4/3*W = Length of basin
f= 2.17 ft 1/6*W = Riprap thicknessl Height of sill
e= 1.08 ft 1/12*W Refer to figure 6-10

H= 9.75 ft 3/4*W = Height of impact basin
a= 6.50 ft 1/2*W Refer to figure 6-10
b= 4.88 ft 3/8*W Refer to figure 6-10
c= 6.50 ft 1/2*W Refer to figure 6-10

Step 7) Determine rock diameter for protection.

Minimum Diameter of Rock protection =1/20*W



J2 Engineeering and Environmental Design

Design of Small Canal Structures

Impact Basin Design
Project:

Subject:

.Red Mountain Freeway, Power to University
Collector Channel Outlet Pipe Structures
Double 42 inch pipes

Diameter =1...__7_._8Iinches

Step 8) Design air vent if necessary.

Will both the inlet and the outlet be sealed?

Comment:

No vent is necessary

no I(yes or no)

Diameter of incoming pipe =§inches
BR recommended vent pipe D = 0 inches (1/6 of incoming pipe diameter)

Location = ft from inlet (BR recommends that it be "close" to the
inlet.

Step 9) Check that tailwater conditions do not degrade impact basin performance
significantly

Impact basin does not depend on a tailwater to dissipate the energy of the flow.
However, for best results, the TW'should be (b+/2+f) above the invert of the baffled outlet.
The height of the TW above the baffled should never exceed (b+f), otherwise
some of the water will never strike the baffle.

Tw=I ~Olft

Min TW for best results = 4.60 ft
Max TW = 7.04 ft

(b/2+f)
(b+f)



J2 Engineeering and Environmental Design

Design of Small Canal Structures

Impact Basin Design
Project:

Subject:

Red Mountain Freeway, Power to University
Collector Channel Outlet Pipe Structures
Double 48 inch pipe

Reference:
United States Department of the Interior, Bureau of Reclamation,
Design of Small Canal Structures,
pp. 308 - 322

Calculations:

Step 1) Compute the theorectical velocity in feet per second, V = (2*g*h)"0.5

G =1 32.2Ift1sec"2

Inlet Invert=0
Outlet Invert =

h= ft

Theorectical Velocity=~
Calculated Velocity=~fps

(h= head = Inlet invert - Outlet invert)

from a computer run of the culvert. HY-8 etc

Step 2) Compute the cross sectional area of the incoming flow.

A=QN

Q 1L....----.;.18.;..;.71cfs

veq 20.411fps

Area =1....__9_.1...16Isquare feet

(theorectical velocity)

Step 3) Compute the depth of flow d, in feet (assume shape of the jet is square)

d = (A)"0.5

d =1 3.02691ft
d = 36.32 inches

Step 4) Compute the Froude number

Fr =V/(G*d)"0.5



J2 Engineeering and Environmental Design

Design of Small Canal Structures

Impact Basin Design
Project:

Subject:

Red Mountain Freeway, Power to University
Collector Channel Outlet Pipe Structures
Double 48 inch pipe

Fr -~ 2.071

Step 5) Enter Figure 6-10 with Fr and read WId

from Figure 6-10 in the Design of Small Canal structure, Fr and WId
values were read off of the graph. Then a straight line relationship was applied
to the data points.

Fr WId loq (Fr) loq (WId)

1.5 3.65 0.1761 0.5623
9 9.98 0.9542 0.9991

(log WId) = m*(log Fr)+b

m= 0.5614
b= 0.4634

log (W/d)=
(WId) =

W=I
W (used) =1

0.641
4.3703
13.2281ft

13.0001 (5' minimum)

Step 6) Dimension the impact basin based upon Figure 6-10, "Design of Small Canal
Structures."

L= 17.33 ft 4/3*W = Length of basin
f= 2.17 ft 1/6*W = Riprap thicknessl Height of sill
e= 1.08 ft 1/12*W Refer to figure 6-10

H= 9.75 ft 3/4*W = Height of impact basin
a= 6.50 ft 1/2*W Refer to figure 6-10
b= 4.88 ft 3/8*W Refer to figure 6-10
c= 6.50 ft - 1/2*W Refer to figure 6-10

Step 7) Determine rock diameter for protection.

Minimum Diameter of Rock protection =1/20*W



J2 Engineeering and Environmental Design

Design of Small Canal Structures

Impact Basin Design
Project:

Subject:

Red Mountain Freeway, Power to University
Collector Channel Outlet Pipe Structures
Double 48 inch pipe

Diameter -1...__7_....8Iinches

Step 8) Design air vent if necessary.

Will both the inlet and the outlet be sealed?

Comment:

No vent is necessary

no I(yes or no)

Diameter of incoming pipe =§inches
BR recommended vent pipe D = 0 inches (1/6 of incoming pipe diameter)

Location = ft from inlet (BR recommends that it be "close" to the
inlet.

Step 9) Check that tailwater conditions do not degrade impact basin performance
significantly

Impact basin does not depend on a tailwater to dissipate the energy of the flow.
However, for best results, the TW should be (b+/2+f) above the invert of the baffled outlet.
The height of the TW above the baffled should never exceed (b+f), otherwise
some of the water will never strike the baffle.

Tw =~ Olft
Min TW for best results = ----"":"4"':.6-='0 ft

Max TW = 7.04 ft
(b/2+f)
(b+f)



J2 Engineeering and Environmental Design

Design of Small Canal Structures

Impact Basin Design

8' x 8' RCBC

Red Mountain Freeway, Power to University
86th St. Channel Outlet Structure

Project:

Subject:

By: AJR
Date: 4/25/2005

Checked: DVD
--------------------

Project No.: 040031
--------------------

Reference:
United States Department of the Interior, Bureau of Reclamation,
Design of Small Canal Structures,
pp. 308 - 322

Calculations:

Step 1) Compute the theorectical velocity in feet per second, V = (2*g*h)"0.5

G =~ 32.2Ift1sec"2

Inlet Invert=0
Outlet Invert =

h= ft

Theorectical Velocity=~
Calculated Velocity=~fps

(h= head = Inlet invert - Outlet invert)

from a computer run of the culvert. HY-8 etc

Step 2) Compute the cross sectional area of the incoming flow.

A=QN

QI
VeI.l

Area =1

460lcfs

26.001fps

17.69lsquare feet

(theorectical velocity)

Step 3) depth of flow d, in feet from HEC-RAS (no tailwater)

d =1 2.24001ft
d = 26.88 inches

Step 4) Froude number from HEC-RAS

Fr = V/(G*d)"O.5
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Fr =1 4.411

Step 5) Enter Figure 6-10 with Fr and read Wid

from Figure 6-10 in the Design of Small Canal structure, Fr and Wid
values were read off of the graph. Then a straight line relationship was applied
to the data points.

Fr Wid loq (Fr) log (Wid)

1.5 3.65 0.1761 0.5623
9 9.98 0.9542 0.9991

(log Wid) = m*(log Fr)+b

m= 0.5614
b= 0.4634

log (W/d)=
(Wid) =

W=~

W (used) =1

0.825
6.6867

14.9781ft

15.000~ (5' minimum)

Step 6) Dimension the impact basin based upon Figure 6-10, "Design of Small Canal
Structures. "

L= 20.00 ft 4/3*W = Length of basin
f= 2.50 ft 1/6*W = Riprap thicknessl Height of sill
e= 1.25 ft 1/12*W Refer to figure 6-10

H= 11.25 ft 3/4*W = Height of impact basin
a= 7.50 ft 1/2*W Refer to figure 6-10
b= 5.63 ft 3/8*W Refer to figure 6-10
c= 7.50 ft 1/2*W Refer to figure 6-10
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Step 7) Determine rock diameter for protection.

Minimum Diameter of Rock protection =1/20*W

Diameter =1 ...191 inches

Step 8) Design air vent if necessary.

Will both the inlet and the outlet be sealed?

Comment:

No vent is necessary

no I(yes or no)

Diameter of incoming pipe =§inches
BR recommended vent pipe D = 0 inches (1/6 of incoming pipe diameter)

Location = ft from inlet (BR recommends that it be "close" to the
inlet.

Step 9) Check that tailwater conditions do not degrade impact basin performance
significantly

Impact basin does not depend on a tailwater to dissipate the energy of the flow.
However, for best results, the TW should be (b+/2+f) above the invert of the baffled outlet.
The height of the TW above the baffled should never exceed (b+f), otherwise
some of the water will never strike the baffle.

Tw =1 Olft
Min TW for best results = 1.o--~5~.3~1 ft

Max TW = 8.13 ft
(b/2+f)
(b+f)





04/25/05
Red Mountain Freeway, Power to University
Weir Inlet Capacity Summary

Weir Crest Hydraulic Min. Weir
Depth, X, Y, .Flow Area, Depth Length,

Station Q100, cfs ft ft ft ftl\2 ft ft

69+50 490 3.0 20.0 80.0 150.0 1.9 73.4
81+30 200 3.0 10.0 70.0 120.0 1.7 34.3
96+00 464 3.0 15.0 75.0 135.0 1.8 73.9

112+00 760 2.0 95.0 135.0 230.0 1.7 131.4
128+50 310 3.0 10.0 70.0 120.0 1.7 53.1
152+30 990 3.0 60.0 120.0 270.0 2.3 112~8

165+30 630 3.0 30.0 90.0 180.0 2.0 85.7



Red Mountain Freeway (202L)
Power Road to University Drive

Arizona Department of Transportation
Final Drainage Report

Appendix D: 95°16 (Stage IV) Drainage Plan
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April 2005



Red Moutain Fraeeway (202l)
Power Road 10 Univorsity [)rive

CaddFileLisI
.... '01:.'1512005

____________-L _
Sta,12t-OOloSte12...99.72 I (). TOl

0- 5.02
0- 5.03
~ S.04
,~ 5.05
:~ 5:06
0. 5.07

.0.. s:oi'
0- 6.09

0. "TIf
0. e.28
0- '5.29"
0. 5.30
0. 5.31
(). 5.32
0- 5.35
~ 5.37
(). 5.38
Do 5.39
O· 5.•3

F· 6.01
F· 8.02
F· 8.03
F· 8.04
F· 8]5

0- 5.1.
(). 5.15
(). 5.16
(). 5.17
(). 5.1B
0.:5,19

F· 8.06
F.""'i.'07·
F· 8.08

F· 8.10TIe.,t
F- 6.12

;:: :~
F· 6.15
F.' 6.18
F·\ 6.17
F·; 8.18
F· 6.19
F_r 8.20
F- 6.21
F· 6.22
F- 15.23
F· 6.24
F· 6.25'

'"

O· 5.20
o:Trn"
I O· ~ 5.22

0.1 $.23
~
00. $.25
0-1 5.26

G· i 6110
1G-!8.11'
0·:6.112

.-0- 6.113
iG- 8.1;4

-'a. 15.02

5111081+00 to Sta
$Ia 1082+00 10 Sl.
Sta 1096+00 10 Sill
St_ 1,,0"0010$111
Sla1124 .. 00loSta
Sta t \3B"00 10 5\11

Ie 1152 10 ta
St. 1158+00 10 Ste
51. 1180+00 10 Sta
St. 11i4+oo 10 Sta 1206.00
$1. 120B.fOQ eo Sta 1222.00
St.T222.00 10 Sta: 1236+00
Sta '2~li""12io;OO--­
S~ 121500tOO 10 S~ 1264..00
Sta 125.'''00 10 S1I t 27...00
PI $50 ·-&-'3---
PI 8$<4·157
Pi 951·",
PI 162· 885
PI &6&·989
Pi 870-873
Pi 9.-877
Pi 978·981
PI.982-985

~~H;;-----

Pi 96610992

F'~5E:':-"=t__-,-,RO",d,-,M",o",u::.n:;;~;;:I~C:OF:..:,,,,o:;ow,,,a=.P"o"w"o:c,,,,R:;:d:..:.l",o-"U",n::.lv",o'",o",1l-D:;''i;R".9m",5~~':''ko;:.u:.:b"'m"'ll"ta""__--l Sh::t" Dr~:~g

ERAL------fPl'""iSol958
_,flee 959 10 967

Pi lHJ8 10 976
I 97110965

"I



FILL HEIGHT RANGE TABLE (Ft.)

_OF_

REMARKS

t5% "t"!.",,

NOT FDA

~m"""",",,/~;;;r----'--------------j ~~N~~~~~~:~~
oro NO. G~.UO

END TREATMENT
Catoh basin, loI~nhole,

Headw~1I a.. Junotlon struoture

CSP ~ CORRUG"TED STEEL PIPE
CAP - CORRUOATED ALUMINUM f'JPE
RCP - RE1WFORClD CONCRETE PIPE
NRCP - NON-REINFORCED CONCRETE PIPE
NRC/PCP - NON-REiNFORCED CAST-IN"PLACE CONCRETE PIPE
CHOPEPP - CORRUOATED HIOH OENSTtY POL'1'ETNYLENE PLASTIC PIPE

39 ootan OAI

~o O.tall oA7
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.......
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to St. 11+11, 105' Rt
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Colootor Ch<moI Sto 41+91 9S8 JO 63
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Sheet Totol
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14B 29

720 190

129 31

1585.10

1585J9

IS81.2~

15B6.39

15l!6.JO

1516.12

END TREATMENT
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CHOP£Pft - COARUGATEO JncH OENSn'l' POLYETHYLENE PLASTIC PIPE

C-IS.BI

C-IS.II

C-15.81
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I"'=....-"'i'!i~,---..L_----------I~~N~~~~~~:~~
~"o. 0-1I.1Z

Varies, See Collector C~nnel

PI4n end Profile

PGL

COLLECTOR CHANNEL SECTION 3
Sle 150+03.DB to Sle 181+20.00

V4rles, See Collector Chennel
PIM aM Profile

COLLECTOR CHANNEL SECTION 2
Sle JJ+36.oo to St~ 86+50.00
Sla 93+60.00 to Ste 149+60.00
SI~ 194+J7.40 to Stit 202.+90.00

COLLECTOR CHANNEL SECTION 1
SI~87+oo.oo to SI~ 93+10.00
Sle 203+00.00 to Ste 2.13+30.00

I./~Intenence Rood

Varies, See Collector Channel
PI~n eM Profile

Ex,1 FCDMC R/W

Ex" FCDMC R/W

Ex,' FCOMC R/W
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I
~-

I./~toh Exlstl Ground

1./4tch Existing Ground

Aletch Exlstl

4' AS ICI4SS 2J

W IFf)

V~rles 8.00 to 10.00
Varies 51.25 to 54.00

PGL

JJ'

W

"4 ~ JJ'
ITypJ

CHANNEL

8'

Les SeM4S Channel
86th St Channal

TYPICAL RECTANGULAR CHANNEL SECTION

4'

Ch4nfl81 Cst E & PGL ~

I

TYPICAL EAST CHANNEL SECTION

S86 Weephole
OIJt411 DAl

Top of concrete
oh~nnel Lt

Noise Wall

Freew~y
cut 51

Notes,

I. Top of oMnnei lining Lt Is to be e minimum of 6' below
existing ground.

2. Top 2. ft of eerth under the m41n18nafICS rood Sh411 be native m4terl~1
compeoted 95Y. of m4xlmum dry dlJ/lSlty.

3. All corXJrel8 shall be CI/lSS S (fb=3000 psi) Soo speclel provisions
for detelled requirements.

4. All reinforetJd steel SMII conform to ASTI./ A615/A615A1-96e,
Gr~de 60.

5. All reinforoiflY steel sh~II heve e minimum 2.' oleer cover to
grede ~nd 2 to exposed surf~oes unless ot~lse nol8d.

6. CMnf'181 lining shall be continuously reinforced withOUt
expenslon or tooled Joints except as follows, Construction
joints shell be locafed 4t the end of e dey' s pour or whtJn
corx:ref8 placement stops for more thM forty-five (45) minutes
end belw_ longitudinal pevlng strips. Longltudlna)
construction Joints s~II be laceted ono foot up eeoh side
slope. Relnforolng steel shall be conflooous thraJl}h lining
construotlon Joints end thraJl}h Joints with box culverts 4nd
other hydreullo structures uriess noted otherwise.

7. Weep holes 10' on center typo
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