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Worksheet
Worksheet for Triangular Channel

Project Description

- - bt
Worksheet Triangular Channel 1055 +00 CL- —= tﬁ“ﬁ‘\"; CoNch Bosin
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025
Channel Slope £.028500 ft/ft
Left Side Slope 8.00 H:V
Right Side Slope 8.00 H:V

Discharge 7.50 cfs
Results
Depth 0.49 ft FLz 157127
Flow Area 19 fe Low Edge = 157217
Wetted Perime 7.85 ft . : '
i 0 0
Top Width 7.79 ft 049’4 18 Yok
Critical Depth 0.56 ft
Critical Slope  0.014055 fuft
Velocity 3.96 ft/s
Velocity Head 0.24 ft
Specific Ener¢ 0.73 ft
Froude Numb: 1.41

Flow Type supercritical

Project Engineer: system administrator
g:\...\11-water res\flowmaster\ditches.fm2 Stanley Consultants, Inc FlowMaster v7.0 [7.0005]
04/01/05 05:04:38 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 Triangular Channel 1078 +00 — <¢B 103X
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

input Data

Mannings Coeffic 0.025
Channel! Slope 0.008600 ft/ft
Left Side Slope 8.00 H:V
Right Side Slope 8.00 H:V

Discharge 4.30 cfs

Results

Depth 0.50 ft FL- V602,12

Flow Area 2.0 ft Lour:ﬁg?&e: ((9026";
Wetted Perimu 8.03 ft

Top Width 7.96 ft D.50 4 0,53 J 0.K,
Critical Depth 0.45 ft

Critical Slope 0.015115 fv/ft

Velocity 217 fis

Velocity Head 0.07 ft

Specific Enerc 0.57 ft

Froude Numb: 077

Flow Type Subcritical

Project Engineer: system administrator
g:\...\11-water res\flowmaster\ditches.fm2 Stanley Consultants, Inc FlowMaster v7.0 [7.0005])
04/05/05 12:17:29 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

_
Triangular Channel 1081400 ¢k — < ® \0s

Worksheet

Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coeffic 0.025

Channel Slope (0.014800 ft/ft

Left Side Slope 8.00 H:V

Right Side Slope 8.00 H:V

Discharge 4.30 cfs

Results

Depth 0.45 ft P12 IEE 2 P
Flow Area 1.6 ft2 Low £ c{ﬁﬁ =159%.95
Wetted Perim: 7.25 ft ’ /

Top Width 7.19 ft 0.45 L 073 v 0K,
Critical Depth 0.45 ft

Critical Slope 0.015167 ft/ft

Velocity 2.66 ft/s

Velocity Head 0.11 ft

Specific Ener¢ 0.56 ft

Froude Numb: 0.99

Flow Type Subcritical

q:\...\11-water res\flowmasten\ditches.fm2 Stanley Consultants, inc
04/01/05 05:14:36 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator

+1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 1



Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet Triangular Channel 1085400 ¢b —» £B3{0 6
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

input Data

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 FL=159%.273

Flow Area 1.3 1 o EJ&L - 1591.0%

Wetted Perimi 6.61 ft / oy
oR.

Top Width 6.56 ft 0.414 0.91

Critical Depth 0.44 ft

Critical Slope  0.015219 ft/ft

Velocity 3.12 ft/s

Velocity Head 0.15 ft

Specific Enerc 0.56 ft

Froude Numb: 1.22

Flow Type supercritical

Project Engineer: system administrator
g:\...\11-water res\flowmaster\ditches.fm2 Stanley Consultants, Inc FlowMaster v7.0 [7.0005]
04/01/05 05:14:46 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 Triangular Channel 1089100 cL. —=2 ¢3]1098
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025

Channel Slope 0,026800 ft/ft

Left Side Slope 8.00 H:V

Right Side Slope ~ 8.00 H:V

Discharge 5.10 cfs

Results

Depth 0.43 ft Fe= 1574.26

Flow Area 1.5 ft2 Low x':é?a,: 215¢D. 36
Wetted Perimi 6.91 ft

Top Width 6.86 ft 0.u> < 1,0 Vol
Critical Depth 0.48 ft

Critical Slope  0.014801 ft/ft

Velocity 347 ft/s

Velocity Head 0.19 ft

Specific Ener¢ 0.62 ft

Froude Numb: 1.32

Flow Type supercritical

g:\...\11-water res\flowmaster\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 Triangular Channel 1088 109 &+ —» LR 109
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025
Channel Slope 0,011200 ft/ft
Left Side Slope 20.00 H:V
Right Side Slope 580 H:V

Discharge 13.80 cfs

Results

Depth 0.61 ft < Dileh FL= 1577610

Flow Area 4.8 ft2 Bloc ot Ponement = V519 1H
Wetted Perimu 15.87 ft Top of Couels = 16 78.54
Top Width 15.80 ft (Type ©)

Criical Depth 0.59 ft 0,51 < 13> ol
Critical Slope 0.013754 fv/ft

Velocity 2.85 ft/s

Velocity Head 0.13 ft

Specific Enerc 0.74 ft

Froude Numb: 0.91

Flow Type Subcritical

q:\...\11-water res\flowmaster\ditches.fm2 Stanley Consultants, Inc
03/31/05 04:58:19 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator

+1-203-755-1666

FlowMaster v7.0 [7.0005])
Page 1 of 11



Worksheet

Worksheet for Triangular Channel

Project Description

—2 <3 W%

Worksheet Triangular Channel 10984 00 ¢ L
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025
Channel Slope 0.002900 ft/ft

Left Side Slope 8.00 H:V
Right Side Slope  8.00 H:V
Discharge 9.20 cfs
Resuits

Depth 0.81 ft
Flow Area 53 ft?
Wetted Perimt 13.09 ft
Top Width 12.99 ft
Critical Depth 0.61 ft
Critical Slope 0.013697 fu/ft
Velocity 1.75 ft/s
Velocity Head 0.05 ft
Specific Ener¢ 0.86 ft
Froude Numb: 0.48

Flow Type Subcritical

FLe 156700
Lo tDge = 157020

0.0l <. 304
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g:\...\11-water res\flowmastenditches.fm2
04/05/05 12:26:55 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



Worksheet
Worksheet for Triangular Channel

Project Description

O

Worksheet Triangular Channel 1104200 Qs —=  C B IHT Pecde
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025
Channel Slope 0.006400 ft/ft
Left Side Slope 300 H:V
Right Side Slope ~ 3.00 H:V

Discharge 7.30 cfs

Results

Depth 094 ft FLt 1572,02,

Flow Area 2.6 ft2 EQ - 1970.4 2

Wetted Perime 5.93 ft ’ )

Top Width 5.62 ft Top of Bpevier = 1572.98
Critical Depth 0.82 ft - )
Critical Slope  0.013148 fuft 0.94 L9 v oK
Velocity 2.77 fis

Velocity Head 0.12 ft

Specific Energ 1.06 ft

Froude Numb: 0.71

Flow Type Subcritical

TV &G T Eﬂzﬁr‘{’ 2 & EOC R |

w

Ricee Ecom North ® 77,29%%F ¢ 1774 0

Qooety = WI 74070 588 = 1234

Project Engineer: system administrator
q:\...\11-water res\flowmastenditches.fm2 Staniey Consultants, Inc FlowMaster v7.0 [7.0005]
04/01/05 11:38:01 AM © 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 Triangular Channel 1105400 R4 — B \0Z2 Vex cha Q
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025
Channel Slope ©.003800 fuft
Left Side Slope 3.00 H:V
Right Side Slope 3.00 H:V

Discharge 5.00 cfs
Results
DSl 0.90 ft fL: 1572.12
Flow Area 2.4 ft? FP- {570.6>
Wetted Perim: 5.67 ft

£ - i
Top Width 538 ft to P ol Botviar- 573,13
Critical Depth 0.70 ft

.01 v OX.

Critical Slope 0.013841 f/ft 050 & 1.0
Velocity 2.07 ft/s

Velocity Head 0.07 ft
Specific Energ 0.96 ft
Froude Numb: 0.55
Flow Type Subcritical

TeTel @ 1o Tul§ = 12.3efs
Aveen Cyom Sovth = S2890eF = 1214

Qgouthz 1,214(.,70) 5.8b = S.0c€s

Project Engineer: system administrator
g:\..\11-water res\flowmasten\ditches.fm2 Stanley Consultants, Inc FlowMaster v7.0 [7.0005]
04/01/05 11:39:17 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1



Project Summary Report

Project Description

Worksheet Triangular Channel 1118400 @3 —9 (B 5SS
Flow Element Triangular Channet

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025
Channel Slope 0.002600 ft/ft
Left Side Slope 20.00 H:V
Right Side Slope 520 H:V

Discharge 16.50 cfs

Results

Depth 087 ft &— FLz 150,73

Flow Area 9.5 ft2 EPc157L 92

Wetted Perimu 22.01 ft y
9,372 e ; n

Top Width 21.90 ft 0.37 &\ /o

Critical Depth 0.64 ft

Critical Slope 0.013409 ft/ft

Velocity 1.73 fi/s

Velocity Head 0.05 ft

Specific Enerc 0.92 ft

Froude Numb: 0.46

Flow Type Subcritical

Project Engineer: system administrator
q:\..\11-water res\flowmastenditches.fm2 Stanley Consultants, Inc FlowMaster v7.0 [7.0005]
03/31/05 04:58:19 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 3 of 11



Project Summary Report

Project Description

Worksheet Triangular Channel 1128 roo &% — D 16|
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025

Channel Slope 0,001500 ft/ft

Left Side Slope 20.00 H:V

Right Side Slope 30.00 H:V

Discharge 26.30 cfs

Results

Depth 0.89 ft <— FL=1%7L22
Flow Area 19.7 ft? EP =\572.12
Wetted Perimu 44.38 ft

Top Width 44.34 ft 0.8a = 0.39 v 0K
Critical Depth 0.59 ft

Critical Slope 0.013732 ft/ft

Velocity 1.34 ft/s

Velocity Head 0.03 ft

Specific Ener¢ 0.91 ft

Froude Numb: 0.35

Flow Type Subcritical

Project Engineer: system administrator
q:\...\11-water res\flowmaster\ditches.fm2 Stanley Consultants, Inc FlowMaster v7.0 [7.0005]
03/31/05 04:58:19 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 4 of 11



Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet Triangular Channel 1138 403 R4+ —> ¢ R 170
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025
Channel Slope (.024000 fuft
Left Side Slope 10.00 H:V
Right Side Slope 10.00 H:V

Discharge 7.10 cfs
Results
F
Depth 0.46 ft € lpes iqum 4. & ()aff‘-,%a. o5
Flow Area 2.1 ft2
Wetted Perinu 9.15 ft , D.lu’ < ©, 5“’/ O 5.
Top Width 9.11 ft
Critical Depth 0.50 ft
Critical Slope  0.014552 ft/ft
Velocity 3.42 ft/s
Velocity Head 0.18 ft
Specific Energ 0.64 ft
Froude Numb: 1.26

Flow Type supercritical

Project Engineer: system administrator
g:\...\11-water res\flowmaster\ditches.fm2 Stanley Consultants, Inc FlowMaster v7.0 [7.0005]
04/05/05 03:55:23 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1



Project Summary Report

Project Description

Worksheet Triangular Channel 1141300 ®a¢ — <BIBO
Fiow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025
Channel Slope 0.010700 ft/ft
Left Side Slope 3.00 H:V
Right Side Slope 30.00 H:V

Discharge 19.70 cfs
Results
Depth 0.64 ft fL= 1570-80
Flow Area 6.8 ft2 EP 1577, %%
Wetted Perimu 21.37 ft
Top Width 21.25 ft
o] " y
Critical Depth 0.62 ft 0-64 £ 7.0% v ok,
Critical Slope 0.013583 ft/ft
Velocity 2.88 ft/s
Velocity Head 0.13 ft
Specific Ener¢ 0.77 ft
Froude Numb: 0.89

Flow Type Subcritical

Project Engineer: system administrator
q:\...\11-water res\flowmaster\ditches.fm2 Stanley Consultants, Inc FlowMaster v7.0 [7.0005]
03/31/05 04:58:19 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 5 of 11



Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet Triangular Channel 1173400 Ra —> B 39¢
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025
Channel Slope Q001600 ft/ft
Left Side Slope  20.00 H:V
Right Side Slope 19.80 H:V

Discharge 28.50 cfs
Resulits
Depth 0.98 ft FLz 157248
Flow Area 19.3 ft2 . o
= s ?,.2!?
Wetted Perimt 39.20 it EF ks i
Top Width 39.15 ft 2.5% £ 107 0, R,
Critical Depth 0.66 ft
Critical Slope 0.013180 ft/ft
Velocity 1.48 ft/s
Velocity Head 0.03 ft
Specific Energ 1.02 ft
Froude Numb: 0.37

Flow Type Subcritical

Project Engineer: system administrator
q:\...\11-water res\flowmastenditches.fm2 Stanley Consultants, Inc FlowMaster v7.0 [7.0005]
04/01/05 03:16:34 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 Triangular Channel 1181+ 00 R+ —2 CR 234
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025
Channel Siope 6-001500 ft/ft
Left Side Slope 20.00 H:V
Right Side Slope  6.50 H:V

Discharge 15.00 cfs

Results

Depth 0.91 ft FLZ 1570,09
Flow Area 11.0 2 EP= 157118
Wetted Perimu 24.27 ft

Top Width 2417 ft 0.51¢ L.o% /O .
Critical Depth 0.60 ft

Critical Slope 0.013652 ft/ft

Velocity 1.36 ft/s

Velocity Head 0.03 ft

Specific Energ 0.94 ft

Froude Numb: 0.36

Flow Type Subcritical

TVl Q 4o InlkT: 288¢fs

A\e.c\ émw\ ﬁﬁ?‘gh = }5/0\;770 sf = 36&% o

Qnu‘\‘ﬁq = —S'éée(.'i\g <84 = 1S e e

Project Engineer: system administrator
q:\..\11-water res\flowmaster\ditches.fm2 Stanley Consultants, Inc FlowMaster v7.0 [7.0005]
04/01/05 02:09:11 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 Triangular Channel 1183 +00 &% —r CR 234
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025
Channel Slope 0.001500 ft/ft
Left Side Slope 20.00 H:V
Right Side Slope  6.50 H:V

Discharge 10.80 cfs

Results

Depth 0.81 ft FLo\&7000

Flow Area 8.6 ftz EPr ISTH R

Wetted Perim 21.45 ft

Top Width 21.37 ft 21 ¢ Vo v oK.
Critical Depth 0.53 it

Critical Slope 0.014265 ft/ft

Velocity 1.25 ft/s

Velocity Head 0.02 it
Specific Energ 0.83 ft
Froude Numb: 0.35
Flow Type Subcritical

ToRedl Q 4o Inlet = 25.% 45
Aveer Csom Sovth = W8 332 32,627

Quocty = 2.625 (N S.R6 = (0B cbs

Project Engineer: system administrator
g:\...\11-water res\flowmaster\ditches.fm2 Stanley Consultants, Inc FlowMaster v7.0 [7.0005]
04/01/05 02:21:01 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1



Project Summary Report

Project Description

Worksheet Triangular Channel 1191400 A+ —2 £ B 1H>
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025
Channel Slope 0,002400 ft/ft
Left Side Slope 20.00 H:V
Right Side Slope 26.00 H:V

Discharge 7.30 cfs
Results
Depth 052 fi &~—  FL:1571.9%
Flow Area 6.2 ft2 €p - 1573.07
Wetted Perimi 23.85 ft

1.oa v O,
Top Width 23.83 ft 0.5 < 1.0%
Critical Depth 0.36 ft
Critical Slope 0.016115 ft/it
Velocity 1.18 ft/s
Velocity Head 0.02 ft
Specific Ener¢ 0.54 ft
Froude Numb: 0.41

Flow Type Subcritical

Project Engineer: system administrator
a:\...\11-water res\flowmastenditches.fm2 Stanley Consultants, Inc FlowMaster v7.0 [7.0005]
03/31/05 04:58:19 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 7 of 11



Project Summary Report

Project Description

Worksheet Triangular Channel 1205+ c0 #s —sfB 259
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025
Channel Slope 0,001500 ft/ft
Left Side Slope 20.00 H:V
Right Side Slope 23.00 H:V

Discharge 28.40 cfs

Results

Depth 097 ft <=—— Fi< 1670, 04
Flow Area 20.1 ft2

Wetted Perimi 41.57 ft ER- 157118
Top Width 4153 ft 0814105 v oK,
Critical Depth 0.64 ft

Critical Slope 0.013305 ft/ft

Velocity 142 ft/s

Velocity Head 0.03 ft

Specific Ener¢ 1.00 ft

Froude Numb: 0.36

Flow Type Subcritical

Project Engineer: system administrator
q:\...\11-water res\flowmaster\ditches.fm2 Stanley Consultants, Inc FlowMaster v7.0 [7.0005]
03/31/05 04:58:19 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 8 of 11



Worksheet

Worksheet for Triangular Channel

Project Description

Worksheet Triangular Channel 1211400 %3 ——2¢ 228!
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coeffic 0.025
Channel Slope 003400 ft/ft
Left Side Slope 2000 H:V
Right Side Slope 16.20 H:V
Discharge 50.00 cfs
Results
Depth 109 ft  w— For 157073
Flow Area 21.6 ft?
Ce- 15718
Wetted Perimi  39.61 ft EP 15709
Top Width 39.55 ft ~
Critical Depth 0.86 ft Lo 1,25 v O K,
Critical Slope 0.012086 ft/ft
Velocity 2.31 fi/s
Velocity Head 0.08 ft
Specific Energ 1.18 ft
Froude Numb: 0.55
Flow Type  Subcritical

q:\...\11-water res\flowmastenditches.fm2
04/06/05 04:04:20 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 Triangular Channel 1211109 —~p < Rz
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025
Channel Slope 0.002000 ft/ft
Left Side Slope 20.00 H:V
Right Side Slope 16.20 H:V

Discharge 38.00 cfs

Results

Depth 109 ft e—— L 1520,13
Flow Area 215 it? EP:1671.4%
Wetted Perim: 3948 it

Top Width 39.41 ft .09 = \;_,,27/ v 0. K.
Critical Depth 0.77 ft

Critical Slope 0.012535 ft/ft

Velocity 1.77 fts

Velocity Head 0.05 ft

Specific Energ 1.14 ft

Froude Numb: 0.42

Flow Type Subcritical

Project Engineer: system administrator
g:\...\11-water res\flowmaster\ditches.fm2 Stanley Consultants, Inc FlowMaster v7.0 [7.0005]
04/01/05 02:50:47 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



Project Summary Report

Project Description

Triangular Channel 12434100 R4 —» ¢ DB 327

Worksheet

Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coeffic 0.025

Channel Slope 001000 ft/ft

Left Side Slope 20.00 H:V

Right Side Slope 40.00 H:V

Discharge 39.70 cfs

Results

Depth 1.04 ft FL = 157690
Flow Area 32.6 ft* EpPcl 574.70
Wetted Perimu 62.60 ft

Top Width 62.56 ft Lot L\7a v OIS
Critical Depth 0.64 ft

Critical Slope 0.013320 ft/ft

Velocity 1.22 ft/s

Velocity Head 0.02 ft

Specific Ener¢ 1.07 ft

Froude Numb: 0.30

Flow Type Subcritical

q:\...\11-water res\flowmaster\ditches.fm2 Stanley Consultants, Inc
03/31/05 04:58:19 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator

+1-203-755-1666

FlowMaster v7.0 [7.0005})
Page 10 of 11



Worksheet

Worksheet for Triangular Channel

Project Description

Worksheet

Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coeffic 0.025
Channel Slope 0.006100 f/ft

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 ft?
Wetted Perimu 7.75 ft
Top Width 7.69 ft
Critical Depth 0.40 ft
Critical Slope 0.015703 ft/ft
Velocity 1.79 ft/s
Velocity Head 0.05 ft
Specific Ener¢ 0.53 ft
Froude Numb: 0.64

Flow Type Subcritical

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

Triangular Channel 1268300 —=» (3 34 2

Fre 15945
1S9

/ oK.

o h -
!_O\n.) fd:lc =

0.4% 4 0,70

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

Triangular Channel 1270400 €& —2 ¢ B 3 44

Worksheet

Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coeffic 0.025

Channel Slope 0.006000 ft/ft

Left Side Slope 8.00 H:V

Right Side Slope 8.00 H:V

Discharge 4.00 cfs

Results

Depth 0.52 ft Frc VsqLbE

Flow Area 2.1 ft?

Wetted Perim:  8.36 ft Cawe ‘o%“ ¥ IEAReSh
Top Width 8.29 ft 5 7
Critical Depth 043 ft D.e62 L0, v O.K
Critical Slope 0.015305 ft/ft

Velocity 1.86 ft/s

Velocity Head 0.05 ft

Specific Energ 0.57 ft

Froude Numb: 0.64

Flow Type Subcritical

g:\..\11-water res\flowmaster\ditches.fm2 Stanley Consultants, inc
04/05/05 02:15:48 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator

+1-203-755-1666

FlowMaster v7.0 [7.0005]
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Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet Triangular Channel 1273+00 ¢L —> G R R4 4
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025
Channel Slope 0,005400 ft/ft
Left Side Slope 8.00 H:V
Right Side Slope 8.00 H:V

Discharge 340 cfs

Results

Depth 0.50 ft FL= 1582847

Flow Area 2.0 ft2

Wetted Perim 8.02 ft Low f:‘Qi\,e 7 160917
Top Width 7.96 ft N . / 0. K
Critical Depth 0.41 fi 0.0 K0.70 4
Critical Slope 0.015632 ft/ft

Velocity 1.72 ft/s

Velocity Head 0.05 ft

Specific Ener¢ 0.54 ft

Froude Numb: 0.61

Flow Type  Subcritical

Project Engineer: system administrator
g:\...\11-water res\flowmaster\ditches.fm2 Stanley Consultants, Inc FlowMaster v7.0 [7.0005]
04/05/05 02:17:36 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1



Project Description

Worksheet Triangular Channel 12764100 R+
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025
Channel Slope 0.004000 ft/ft

Project Summary Report

- SDGJ\L\ C,i’i,@

Left Side Slope 3.00 H:V
Right Side Slope 3.00 H:V
Discharge 7.40 cfs
Results
Depth 1.03 : FL = 1575,22
Flow Area 3.2 ft2
. X,k = 1£18.8 0
Wetted Perim 6.51 ft Top o€ Bleh= 151850
Top Width 6.17 ft -
327 o ok,
Critical Depth 0.82 ft Lo
Critical Slope 0.013134 ft/ft
Velocity 233 fis
Velocity Head 0.08 ft
Specific Energ 1.11 ft
Froude Numb: 0.57
Flow Type  Subcritical

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

Stanley Consultants, inc
37 Brookside Road Waterbury, CT 06708 USA
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Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet Triangular Channel 1279100 ¢ L —P ¢ R 247
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025
Channel Slope 0.009000 ft/ft
Left Side Slope 8.00 H:V
Right Side Slope  8.00 H:V

Discharge 5.90 cfs

Results

Depth 0.56 ft FL= 1698.2373

Flow Area 25 ft? P . 2
7a - 159%,.33

Wetted Perimi  8.96 ft Low }C ,

Top Width 8.89 ft D.56 4L V.0 70X,

Critical Depth 0.51 ft

Critical Slope 0.014527 ft/ft

Velocity 2.39 ft/s

Velocity Head 0.09 ft

Specific Energ 0.64 ft

Froude Numb: 0.80

Flow Type  Subcritical

Project Engineer: system administrator
q:\...\11-water res\flowmastenditches.fm2 Stanley Consultants, Inc FlowMaster v7.0 [7.0005]
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Worksheet
Worksheet for Triangular Channel

Project Description

Triangular Channel 1281400 ¢. L. == ¢RI £ G

Worksheet

Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coeffic 0.025

Channel Slope (,013000 ft/ft

Left Side Slope 8.00 H:V

Right Side Slope 8.00 H:V

Discharge 3.30 cfs

Results

Depth 0.42 ft FLz 1595.93

Flow Area 1.4 ft2 -

Wetted Perimi~ 6.73 ft Low w?‘;“’ #1596 &
Top Width 6.67 ft , /
Critical Depth 0.40 ft 0472 4 0.99
Critical Slope 0.015681 ft/ft

Velocity 2.37 ft/s

Velocity Head 0.09 ft

Specific Energ 0.50 ft

Froude Numb: 0.92

Flow Type Subcritical

g:\...\11-water res\flowmaster\ditches.fm2 Stanley Consuitants, Inc
04/05/05 02:21:03 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator

+1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 1



Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet Triangular Channel 1283+00 (.} —> R 350
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025
Channel Slope ¢.013000 ft/ft
Left Side Slope 8.00 H:V
Right Side Slope 8.00 H:V

Discharge 3.00 cfs
Results
Depth 0.40 ft FL=1592.69
Flow Area 1.3 ft
£8 = 1593,
Wetted Perim 6.49 ft Lows age = 1593.69
Top Width 6.44 ft B’ 4 1o \/O,%f:.,
Critical Depth 0.39 ft
Critical Slope 0.015889 ft/ft
Velocity 2.32 ft/s
Velocity Head 0.08 ft
Specific Enerc¢ 0.49 ft
Froude Numb: 0.91

Flow Type Subcritical

Project Engineer: system administrator
g:\...\11-water res\flowmastenditches.fm2 Stanley Consultants, Inc FlowMaster v7.0 {7.0005}
04/05/05 02:33:10 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 Triangular Channel 1292400 ¢ L —p ( 2226
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025
Channel Slope 029600 ft/ft
Left Side Slope 8.00 H:V
Right Side Slope 800 H:V

Discharge 2.10 cfs

Results

Depth 0.30 ft FL=1569.47

Flow Area 0.7 ft* [ £

Wetted Perim 4.87 ft ws Edac 7 1570.1%
Top Width 4.83 ft 0.20 & 0.5! W O,K.
Critical Depth 0.34 ft

Critical Slope  0.016679 ft/ft

Velocity 2.88 ft/s

Velocity Head 0.13 ft

Specific Energ 0.43 ft

Froude Numb: 1.31

Flow Type supercritical

q:\...\11-water res\flowmaster\ditches.fm2 - Stanley Consultants, Inc
04/05/05 02:38:49 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: system administrator

+1-203-755-1666

FlowMaster v7.0 [7.0005]
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Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet Triangular Channel 1293400 ¢ L. —» CR 356
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

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 fL=1566.71

Flow Area 06 ft* £ i ES: ¢ = 15467.2
Wetted Perimi 4.39 ft N ,

Top Width 436 ft 0,274 0.5)" v 0.K.
Critical Depth 0.30 ft

Critical Slope  0.017294 ft/ft

Velocity 2.69 ft/s

Velocity Head 0.11 ft

Spedcific Energ 0.39 ft

Froude Numb: 1.29

Flow Type supercritical

Project Engineer: system administrator
g:\...\11-water res\flowmaster\ditches.fm2 Stanley Consultants, Inc FlowMaster v7.0 [7.0005]
04/05/05 02:40:29 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 Triangular Channel 1296+ 50 c L —> £ R 2%
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025
Channel Slope (,029600 ft/ft
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
Wetted Perim: 4.87 ft

Top Width 4.83 ft

Critical Depth 0.34 ft

Critical Slope  0.016679 ft/ft
Velocity 2.88 ft/s
Velocity Head 0.13 it

Specific Ener¢ 0.43 ft

Froude Numb: 1.31

Flow Type supercritical

Project Engineer: system administrator
q:\...\11-water res\flowmaster\ditches.fm2 Stanley Consultants, Inc FlowMaster v7.0 [7.0005]
04/06/05 11:41:56 AM © 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 Triangutar Channel 1296+00 £ L —= ¢R 1 %%H
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025
Channel Slope 0,029600 ft/ft
Left Side Slope 8.00 H:V
Right Side Slope 8.00 H:V

Discharge 2.00 cfs

Results

Depth 0.30 ft FL< 1552.873
Flow Area 0.7 ft2 Low Eoﬁt‘e = 157008
Wetted Perime 4.78 ft =

Top Width 474 ft

Critical Depth 0.33 ft

Critical Slope  0.016787 fu/ft

Velocity 2.85 ft/s

Velocity Head 0.13 ft

Specific Energ 0.42 ft

Froude Numb: 1.30

Flow Type  3upercritical

Project Engineer: system administrator
g:\...\11-water res\flowmastenditches.fm2 Stanley Consultants, Inc FlowMaster v7.0 [7.0005]
04/05/05 02:41:47 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

Triangular Channel 1297460 R+ —p CRB3460

Worksheet

Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coeffic 0.025
Channel Slope 0.024900 ft/ft
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 ft*
Wetted Perimu 4.19 ft
Top Width 417 ft
Critical Depth 0.22 ft
Critical Slope  0.019121 ft/ft
Velocity 2.07 ft/s
Velocity Head 0.07 ft
Specific Ener¢ 0.28 ft
Froude Numb: 1.13
Flow Type supercritical

q:\...\11-water res\flowmaster\ditches.fm2

04/05/05 03:43:07 PM © Haestad Methods, Inc.

Stanley Consuitants, inc

37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: system administrator
FlowMaster v7.0 [7.0005]
Page 1 of 1



Worksheet
Worksheet for Triangular Channel

Project Description

Worksheet Triangular Channel 1299100 < L. —» < 3 367
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025
Channel Slope 0.029600 ft/ft
Left Side Slope 8.00 H:V
Right Side Slope  8.00 H:V

Discharge 3.30 cfs

Resuits

Depth 0.36 ft FL= 159885

Flow Area 1.0 fi? Low ERa e = 154945
Wetted Perimi 576 ft a , .
Top Width 572 ft 0,36  4«0.50 Vv Oo.K,
Critical Depth 0.40 ft

Critical Slope  0.015668 ft/ft

Velocity 3.23 ft/s

Velocity Head 0.16 ft

Specific Energ 0.52 ft

Froude Numb: 1.35

Flow Type supercritical

Project Engineer: system administrator
a:\...\11-water res\flowmaster\ditches.fm2 Stanley Consultants, Inc FlowMaster v7.0 [7.0005]
04/05/05 02:43:07 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



Project Description

Worksheet

Worksheet for Triangular Channel

Worksheet Triangular Channel 1300t30 L+ —> € 2365

Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coeffic 0.025
Channel Slope 0.014000 ft/ft
Left Side Slope 3.00 H:V
Right Side Slope  10.00 H:V

Discharge 1.70 cfs
Results

Depth 0.35 ft
Flow Area 0.8 ft*
Wetted Perim: 4.59 ft
Top Width 452 ft
Critical Depth 0.34 ft
Critical Slope 0.016848 ft/ft
Velocity 217 ft/s
Velocity Head 0.07 ft
Specific Ener¢ 042 ft
Froude Numb: 0.92

Flow Type Subcritical

g:\...\11-water res\flowmastenditches.fm2

04/05/05 03:50:08 PM © Haestad Methods, Inc.

/7

b\?(‘w t}tt}"rl}t 0‘5
0254 0.5 7ok

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 Triangular Channel 1302 400 £ L. —>» £ 3371
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025
Channel Slope 0.030500 ft/ft
Left Side Slope 8.00 H:V
Right Side Slope  8.00 H:V

Discharge 2.90 cfs
Results
Depth 0.34 ft FL= 153595
Flow Area 0.9 ft
i = Lo L)
Wetted Perim 5.46 ft Low E“)g‘ 1SHe .4 S
Top Width 542 ft 0. 24 /4 0.50 /O. i<,
Critical Depth 0.38 ft
Critical Slope  0.015933 ft/ft
Velocity 3.16 ft/s
Velocity Head 0.16 ft
Specific Energ¢ 0.49 ft
Froude Numb: 1.36

Flow Type supercritical

Project Engineer: system administrator
q:\..\11-water res\flowmaster\ditches.fm2 Stanley Consultants, Inc FlowMaster v7.0 [7.0005]
04/05/05 02:44:48 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 Triangular Channel 1307400 £ L. —> < 379
Flow Element Triangular Channel

Method Manning’s Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.025

Channel Slope 018000 ft/ft

Left Side Slope 8.00 H:V

Right Side Slope  8.00 H:V

Discharge 4.90 cfs

Results

Depth 0.46 ft FlL-1524.03

Flow Area 1.7 ft? :

Wetted Perim: 7.34 ft lowElqe 71529.53
Top Width 7.28 ft 5 ’ _
Critical Depth 047 ft O.u6" 4L 0.5 ok,
Critical Slope  0.014898 ft/ft

Velocity 2.96 ft/s

Velocity Head 0.14 ft

Specific Energ 0.59 ft

Froude Numb: 1.09

Flow Type  3upercritical

g:\...\11-water res\flowmaster\ditches.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]

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



Final Drainage Report - Red Mountain Freeway (SR 202L) Power Road to University Drive

APPENDIX F

STORM DRAIN DESIGN

e North End Storm Drain

¢ Middle Storm Drain

e Pump Station Storm Drain

e South End Storm Drain

e South Trunk Storm Drain

e McDowell Road Storm Drain

e McKellips Road Storm Drain

e Brown Road Storm Drain

e Pump Station Outlet Culvert Hydraulics

e ADOT/FCDMC Storm Water Quality Correspondence

Appendix F: ‘Storm Drain Design



APPENDIX F

STORM DRAIN DESIGN

North End Storm Drain



Scenaric orthEnd -10 yeo.<«

" 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 (ft/ft) Ground Ground Grade Grade |Velocity
(acres) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (ft/s)
(cfs) (ft) (ft) (ft) (ft) (ft) (ft)
P100A 4.192 4.22 3.30] 17.83| 73.10]158.00|24 inch 0.013 1,580.99 1,564.4910.104430 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 1,564.4510.001999 1,570.50 1,567.50| 1,566.62 1,566.50 5.68
P101 2.014 422 3.00f 8.57{ 16.02| 93.75|24 inch 0.013 1,581.46 1,580.990.005013 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 1,595.2210.018394 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 4.22 477 7.32 9.92| 52.00(24 inch 0.013 1,569.29 1,569.1910.001923 1,575.47 1,5674.04| 1,570.45 1,570.15 3.45
P104 0.918 422 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 1,670.57| 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 1,673.121 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 Project Engineer: Scott Rasmussen
g:\...\onsite drainage\northend\northend.stm Stanley Consuitants inc StormCAD v5.0 [5.0010]
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Scenaric  JrthEnd -\0 yeor

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/br) Flow (ft) (ft) Line In Line Out
(cfs) (ft) (ft)

CB100 1060+67 4' Lt 2.293|0.95| 2.178| 4.192 3.00 3.30 422 17.83| 1,588.84| 1,580.99 1,582.59| 1,582.51|HEC-22 Energy
CB101 1061+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+58 4' 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
CB103 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
CB104 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+90 6' 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+50 79.5' Rt 1.40110.95] 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 7.321 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+90 216' 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 3.61 422 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
Title: Red Mtn Fwy Project Engineer: Scott Rasmussen
g:\...\onsite drainage\northend\northend.stm Stanley Consultants Inc StormCAD v5.0 [5.0010]
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APPENDIX F

STORM DRAIN DESIGN

Middle Storm Drain



Scenai  Middle - £©y<

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 (fuft) Ground Ground Grade Grade |Velocity
(acres) (in/hr) (min) Flow | (cfs) Elevation Elevation Elevation Elevation Line In Line Out (ft/s)
(cfs) (ft) (ft) (ft) (ft) (ft) (ft)
P187 0.325 5.86 3.00f 1.92| 15.97| 94.35|24 inch 0.013 1,5686.37 1,585.90| 0.0050 1,591.04 1,689.00| 1,586.85( 1,586.37 3.43
P188A 0.454 5.86 3.00f 2.68| 96.06| 59.73|24 inch 0.013 1,581.00 1,670.23| 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 1,670.23 1,5670.18| 0.0020 1,574.76 1,674.39( 1,570.89| 1,570.75 2,72
P193 0.271 5.86 3.00f 1.60| 59.12|180.53|24 inch 0.013 1,585.63 1,5673.20| 0.0683 1,5689.53 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 1,5682.66 1,679.00| 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 1,670.32| 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 1,670.30| 0.0020 1,575.09 1,5673.26| 1,571.05 1,570.96 2.94
P286 0.373 5.86 3.00f 2.21| 16.21| 54.52|24 inch 0.013 1,573.50 1,573.22] 0.0051 1,577.86 1,676.00| 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 1,683.23 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| 2.85] 10.12| 10.00|24 inch 0.013 1,675.56 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 1,576.26f 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 1,679.00| 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 1,671.46| 0.0914 1,583.21 1,5676.93| 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 1,675.51| 1,672.33| 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 1,5671.568| 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 1,5676.90 1,675.01 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 1,681.40| 0.0618 1,588.61 1,684.00f 1,583.62| 1,581.77| 10.16
P310A 0.298 5.86 3.00f 1.76( 81.79]|120.87|24 inch 0.013 1,687.56 1,671.76| 0.1307 1,593.06 1,676.88| 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 1,5671.74| 0.0020 1,576.88 1,676.46| 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 1,675.93| 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 3.00f 3.82| 116.80| 63.50]24 inch 0.013 1,586.40 1,669.47| 0.2666 1,591.90 1,574.37 1,687.09 1,670.27| 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 1,5671.50 1,570.26 1,5670.11 3.00
Title: Red Mtn Fwy Project Engineer: Scott Rasmussen
q:\...\onsite drainage\middle\middle.stm Stanley Consultants Inc StormCAD v5.0 [5.0010]
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Scenai  Middle - £©y ©
Node Report
Label Area | Inlet | Inlet [System| InletTc | System Tc| System System Rim Sump Hydraulic | Hydraulic Headloss
(acres)y 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)
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 0.47810.950| 0.454| 0.454 3.00 3.00 5.86 2.68| 1,587.89| 1,581.00 1,681.57| 1,581.57|HEC-22 Energy
CB193 23+45 73' Rt 0.387{0.7004 0.271| 0.271 3.00 3.00 5.86 160 1,589.53| 1,585.53 1,585.97| 1,5685.97 | HEC-22 Energy
CB200 10+00 11.5' Rt 0.65310.950| 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 5.86 221 157761 1,573.50 1,574.02| 1,574.02| HEC-22 Energy
CB291 17+34 27.2' Rt 0.45410.950( 0.431| 0.431 3.00 3.00 5.86 2.55| 1,688.78 1,583.23 1,683.79] 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{ 1,5985.26| 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 1,678.32| 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 1,682.05| 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 1,683.62| 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+00 23.5' Lt 0.388(0.950( 0.369| 0.369 3.00 3.00 5.86 2.18| 1,590.74| 1,585.24 1,685.75| 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 1,672.34| 1,572.33| HEC-22 Energy
Jct187 17+20 74.48' Rt 0.325 3.46 5.86 1.92| 1,589.00( 1,585.90 1,685.90| 1,585.90
Jct188 19+93.71 100" Lt 0.454 3.28 5.86 2.68| 1,574.39| 1,570.18 1,670.18| 1,570.18
Jct188AB 0.454 3.07 5.86 2.68| 1,574.76| 1,570.23 1,670.90| 1,570.89{ HEC-22 Energy
Jct193 23+82.77 103.34' Lt 0.271 3.37 5.86 1.60( 1,587.03| 1,573.20 1,673.20| 1,573.20
Jct200 10+00 42.5' Rt 0.620 3.05 5.86 3.66| 1,579.00| 1,575.70 1,575,701 1,575.70
Jct204 5+00 123' LT 0.601 3.7 5.86 3.55| 1,573.26] 1,570.30 1,570.30| 1,570.30
Jct204AB 0.601 3.11 5.86 3.556] 1,675.09 1,670.32 1,571.06 1,5671.05| HEC-22 Energy
Jct286 13+44.12 38.7' Rt 0.373 3.25 5.86 2,211 1,576.00( 1,573.22 1,673.22| 1,573.22
Jct291 17+31.45 93.15' Rt 0.431 3.14 5.86 2.55| 1,578.00 1,675.54 1,675.54 1,675.54
Jct291AB 0.431 3.07 5.86 2.55| 1,578.81| 1,5675.56 1,576.19| 1,576.18| HEC-22 Energy
Jct292 19+19.76 121.26' Rt 0.169 3.27 5.86 1.00| 1,579.00{ 1,576.24 1,676.24| 1,576.24
Jct292AB 0.169 3.19 5.86 1.00f 1,579.62| 1,576.26 1,676.66{ 1,576.66|HEC-22 Energy
Jct293 18+00 92' Lt 0.836 3.14 5.86 4.94f 1,57551| 1,571.44 1,671.44| 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 1,672.40| HEC-22 Energy
Jct307 9+18 40.40' Rt 0.635 3.04 5.86 3.75] 1,584.00 1,681.40 1,681.40 1,681.40
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 1,672.28| 1,572.28| HEC-22 Energy
Jct315 4+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( 1,675.93| 1,571.76 1,672.34| 1,572.34| HEC-22 Energy

Title: Red Mtn Fwy
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Scenai Viiddle

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)
Jct389 Sta 5+00 116" Lt 0.647 3.20 5.86 3.82 1,5¥1.50 1,569.42 1,569.42 1,569.42
Jct389AB 0.647 3.06 5.86 3.82 1:9574:37 1,569.47 1,5670.27 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 ¢

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 (ft/ft) Ground Ground Grade Grade [Velocity
(acres) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (f/s)
(cfs) (ft) (ft) (ft) (ft) (ft) (ft)
Box9A 51.239 3.59 28.05|185.39( 659.27(336.57 10 x 10 ft 0.013 1,551.54 1,551.21] 0.0010 1.5675.95 1,5674.40| 1,562.15 1,562.12 1.97
Box9B 52.783 3.34 30.90(177.81| 683.53| 47.44|10x 10 ft 0.013 1,651.21 1,551.16| 0.0011 1,574.40 1,574.34] 1,562.12 1,662.11 1.90
Box9C 52.783 3.32 31.31(176.88| 663.14[282.25| 10 x 10 ft 0.013 1,651.16 1,5650.88| 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|10 x 10 ft 0.013 1,550.88 1,5650.66| 0.0010 1,5675.17 1,575.71 1,562.09 1,662.07 1.86
Box9E 145.939 2.74 45.101403.21| 674.42|253.40{10 x 10 ft 0.013 1,550.66 1,650.40| 0.0010 1,575.71 1,673.12|1 1,561.92 1,561.83 3.83
Box9F 145.939 2.69 46.201396.34| 663.86(402.34| 10 x 10 ft 0.013 1,5650.40 1,650.00| 0.0010 1.5738.12 1,690.86| 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 1,573.738| 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 1,673.73 1,571.33| 1,569.01 1,667.84 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|36inch 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 1,669.69| 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 1,659.24| 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 1,659.00| 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 1,558.00 1,658.90| 0.0010 1,672.05 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 1,671.02| 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 1,668.34 1,5658,28| 0.0010 1,5671.02 1,571.10| 1,566.09 1,566.04 4.08
P15B 18.019 5.17 13.94| 99.19| 106.27|119.82| 66 inch 0.013 1,658.28 1,558.16] 0.0010 1,571.40 1.571.56| 1,566.02 1,565.92 4.13
P15C 19.486 5.09 14.43| 99.98| 105.83{150.74| 66 inch 0.013 1,558.16 1,668.011 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 1,657.36] 0.0010 1,572.19 1,672.62| 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 1,657.15] 0.0010 1,572.62 1,672.95| 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 1,5656.76| 0.0010 1,572.95 1.672.28| 1,565.54 1,665.32 3.52
P18 22.439 4.61 18.56|104.22| 132.88(325.01| 72 inch 0.013 1,556.76 1,556.441 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 1,5670.11f 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 1,5556.69| 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|72inch 0.013 1,555.69 1,6565.59| 0.0010 1,569.41 1,569.43| 1,564.39 1,564.30 4.55
P21A 36.406 4.1 23.17(150.94| 134.84| 98.64|72inch 0.013 1,5655.59 1,655.49| 0.0010 1,569.43 1,569.43| 1,564.26 1,564.13 5.49
P21B 36.835 4.08 23.471151.52| 134.84|147.95|72 inch 0.013 1,655.49 1,5655.34| 0.0010 1,569.43 1,569.74| 1,564.10 1,663.90 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 1,5663.67 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 1,654.00| 0.0010 1,572.83 1,571.37| 1,563.17 1,662.95 5.15
P24A 48.527 3.73 26.741182.44| 164.40(203.37 |78 inch 0.013 1,554.00 1,5653.80| 0.0010 1,571.37 1,672.36| 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 1,563.60f{ 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 1,653.54| 0.0010 1,573.15 1,575.95| 1,562.23 1,562.15 5.95
Title: Red Mtn Fwy Project Engineer: Scott Rasmussen
g:\...\pumpstation\pumpstation95c.stm Stanley Consulitants Inc StormCAD v5.0 [5.0010]
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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 (fr/ft) Ground Ground Grade Grade |Velocity
(acres) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (ft/s)
(cfs) (ft) (ft) (ft) (ft) (ft) (ft)
P28A 90.100 2.78 44.221252.31| 292.27|185.01|96 inch 0.013 1,551.92 1,551.73| 0.0010 1,576.40 1.675.92| 1,562.25 1,562.12 4.74
P28B 91.151 2.75 44.871252.72] 277.09( 65.00| 96 inch 0.013 1:551.73 1,551.67 0.0009 1,575.92 1.575.71 1,5662.11 1,562.07 4.77
P29 87.655 2.88 41.83|254.38| 287.34|675.00|96 inch 0.013 1,5652.75 1,552.08 0.0010 1,576:15 1,576.40 1,562.72 1,662.26 4.72
P30A 82.537 2.98 39.481247.83| 283.86(134.20| 96 inch 0.013 1,553.40 1,653.27| 0.0010 1,574.52 1,674.85| 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 1,5563.27 1,5663.13| 0.0010 1,574.85 1,675.21 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 1,653.13 1,5652.75| 0.0010 1,575.21 1,576.15( 1,562.98] 1,562.73 4.66
P31A 73.479 3.02 38.621223.33| 291.25|137.28| 96 inch 0.013 1,553.61 1,553.47 0.0010 1.573:51 1,574.58 1,663:35 1,563.28 4.08
P31B 73.700 2.99 39.18(222.23| 283.31| 72.54| 96 inch 0.013 1,653.47 1,653.40| 0.0010 1,5674.58 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 1,654.14 1,554.00| 0.0010 1,672.37 1,572.85| 1,563.71 1,563.64 4.05
P32B 71.982 3.08 37.001223.73| 287.06|121.13|96 inch 0.013 1,554.00 1,653.88 0.0010 1.572.85 1.57.3.25 1,563.63 1.563.57 4.05
P32C 72.501 3.06 37.50(223.80| 284.97(163.89| 96 inch 0.013 1,553.88 1,5653.72| 0.0010 1:673:28 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 1,653.72 1,653.61| 0.0010 1:67.3.12 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 1,654.77 1,554.64| 0.0010 1,871.16 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 1,5654.43| 0.0010 1,571.20 1,571.90| 1,564.00 1,563.90 3.99
P33C 70.913 3.16 35.211225.82| 288.40|190.01|96 inch 0.013 1,654.43 1,554.24| 0.0010 1,571.90 1,572.35 1,563.89 1,563.79 4.06
P33D 71.205 313 35.991224.38| 284.12(103.04| 96 inch 0.013 1,554.24 1,554.14| 0.0010 1,672.35 1,672.37| 1,563.79 1,663.73 4.05
P34A 59.153 3.38 30.09]201.30| 292.39|398.92| 96 inch 0.013 1,655.57 1,5655.16| 0.0010 1,5672.85 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| 283.541124.16| 96 inch 0.013 1,5654.89 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 1,656.07 0.0010 1,572.85 1,572.85 1,564.84 1,564.42 3.95
P36 54.028 3.92 25.00213.32| 242.81]400.01|90 inch 0.013 1,657.26 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 1,658.17 1,558.04| 0.0010 1,571.16 1,571.19 1,565.34 1,565.25 4.28
P37B 52.072 4.03 23.941211.53| 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 1,659.16 1,659.06{ 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 1,5659.06 1,558.79| 0.0010 1,5672.90 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 1,658.79 1,658.67 0.0010 1.571.53 1,571.16 1,565.45 1,565.36 4.28
P39A 30.716 449 19.67138.98{ 139.12|120.46| 72 inch 0.013 1,5660.21 1,5660.08| 0.0011 1,573.12 1,5673.31| 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 1,659.91| 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 1,659.77| 0.0010 1,5673.43 1,672.30| 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 1,661.20| 0.0010 1,572.96 1,674.25| 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 1,661.20 1,560.90 0.0010 1,574.25 1,674.11| 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 24436 4.94 15.481121.64| 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 1,5661.88 1,561.71| 0.0010 1,571.65 1,672.32| 1,567.00 1,566.90 4.99
Title: Red Mtn Fwy Project Engineer: Scott Rasmussen
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Scenario: ap 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 (ft/ft) Ground Ground Grade Grade |Velocity
(acres) (in/hr) (min) Flow | (cfs) Elevation Elevation Elevation Elevation Line In Line Out (f/s)
(cfs) (ft) (ft) (ft) (ft) (ft) (ft)
P41C 27.059 4.84 16.38)132.07| 106.51]397.54| 66 inch 0.013 1,561.71 1,661.31| 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| 84.19153.10|60 inch 0.013 1,562.76 1,562.60| 0.0010 1,572.08 1,671.68| 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 1,662.60 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 1,663.76| 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 1,663.26| 0.0025 1,5672.82 1,672.08| 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 1,664.75| 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 1,665.25| 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 1,5667.50 1,666.75| 0.0025 1,677.24 1,576.01 1,5670.99 1,569.31 6.93
P47A 10.009 5.77 10.53| 58.19| 50.57| 95.00|42inch 0.013 1,568.24 1,568.00| 0.0025 1,578.63 1,678.09] 1,572.35 1,572.03 6.04
P47B 11.445 572 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 1,5671.10 6.86
P108 4.451 5.86 8.27| 26.29| 28.95(162.59|30 inch 0.013 1,570.83 1,670.02] 0.0050 1,676.89 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 1,671.33| 0.0050 1,576.33 1,576.89| 1,574.05 1,5673.01 6.83
P110 1.104 5.86 3.00( 6.52| 15.56{175.50(24 inch 0.013 1,5667.89 1,567.06| 0.0047 1,5672.14 1,573.73| 1,569.27 1,569.17 473
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 1,669.49| 1,582.95 1,567.78| 12.34
P113 1.363 5.86 3.00f 8.05| 64.65| 11.561|24 inch 0.013 1,564.22 1,663.28| 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(30inch 0.013 1,562.15 1,562.10{ 0.0048 1,569.54 1,5669.57| 1,567.00 1,666.97 4.14
P115 2.888 5.86 5.41| 17.06| 28.74| 81.49(30 inch 0.013 1,562.55 1,662.15 0.0049 1,568.05 1,569.54 1,667.18 1,567.04 3.48
P116 2.888 5.86 5.01| 17.06| 28.97| 84.21|30inch 0.013 1,562.97 1,662.55| 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 1,669.32| 1,567.75 1.567.72 1.53
P118 1.834 5.86 4.25f 10.83| 29.46|100.79|30 inch 0.013 1,563.49 1.562.97 0.0052 1,5669.32 1,569.49 1,567.71 1,567.64 2.29
P119 0.788 5.86 3.00| 4.66( 103.08| 11.51(24 inch 0.013 1,664.22 1,661.83| 0.2076 1,569.71 1,569.69| 1,566.93 1,566.92 1.48
P120 0.433 5.86 3.001 2.56| 71.67| 86.38|24 inch 0.013 1,571.76 1,663.09| 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 1,663.09| 0.0095 1,670.58 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 1,664.83 1,563.19] 0.0100 1,570.58 1,5670.58| 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 1,670.58| 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 1,672.05| 1,566.56 1,566.54| 14.67
P126 4.065 5.81 10.29| 23.81| 28.30{ 10.50{30inch 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|30inch 0.013 1,5663.01 1,5662.39| 0.0050 1,569.20 1,670.99| 1,566.80 1,566.46 442
P128 1.346 5.86 5641 7.95| 15.94(133.00|24 inch 0.013 1,565.00 1,564.34| 0.0050 1,571.18 1,670.63| 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 1,670.63 1,670.46| 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 1,570.46 1,570.63{ 1,568.01 1,667.73 4.40
P131 3.800 5.86 9.31| 22.44| 28.99|138.08|30 inch 0.013 1,663.70 1,5663.01 0.0050 1,570.63 1,569.20 1,567.35 1,566.95 4.49
P132 0.947 5.86 4.18| 5.59| 16.00[155.92|24 inch 0.013 1,565.78 1,665.00| 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 1,665.78| 0.0050 1,572.49 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 1,667.13 1,566.53| 0.0050 1,572.80 1,672.49| 1,568.05 1,568.05 3.49
Title: Red Mtn Fwy Project Engineer: Scott Rasmussen
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Scenario: 1p 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 (ft/ft) Ground Ground Grade Grade [Velocity
(acres) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (ft/s)

(cfs) (ft) (ft) (ft) (ft) (ft) (ft)

P135 0.393 5.86 3.00f 2.32| 132.87| 11.13|24 inch 0.013 1,565.35 1,661.51| 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 1,5672.19 1,672.18( 1,567.00f 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 1,672.66 1,572.62| 1,567.54| 1,565.86| 19.38
P142 2.092 5.86 8.99| 12.35| 17.10| 7.00|24inch 0.013 1,564.62 1,5664.58( 0.0057 1,571.50 1,670.46( 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 1,672.26 1,5672.28| 1,566.92| 1,566.83 5.45
P151 0.862 5.86 3.00f 5.09| 15.95(189.00|24 inch 0.013 1,566.59 1,665.65( 0.0050 1,672.26 1,672.26( 1,567.39| 1,566.99 4.51
P152 4.705 4.93 16.54| 23.39| 15.61| 10.50|24 inch 0.013 1,564.83 1,564.78| 0.0048 1,5671.45 1,5671.47| 1,566.74| 1,566.50 7.45
P153 3.805 4.96 156.29| 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 1,665.30| 0.0050 1,5671.45 1,569.20( 1,568.31 1,667.62 6.09
P155 2.822 5.04 14.74| 14.33| 15.99| 78.02|24 inch 0.013 1,666.17 1,665.78| 0.0050 1,670.56 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 1,5663.60 1,563.55| 0.0048 1,5670.10 1,670.11| 1,565.00{ 1,564.98 543
P157 0.664 5.86 3.00( 3.92| 16.04| 93.50(24 inch 0.013 1,664.07 1,663.60| 0.0050 1,568.07 1,670.10| 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 1,669.40| 0.3465 1,569.46 1,669.41| 1,664.50( 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 1,5662.86| 0.0048 1,569.41 1,669.43| 1,565.04| 1,564.85 6.97
P160 5.884 5.31 13.17| 31.48( 29.08| 93.51{30inch 0.013 1,563.38 1,662.91| 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| 298.13{117.00|30 inch 0.013 1,563.97 1,663.38| 0.0050 1,570.00 1,567.38 1,566.01 1,5665.74 6.64
P162 0.429 5.86 3.00| 2.53( 140.49| 11.46(24 inch 0.013 1,563.71 1,659.29| 0.3857 1,569.46 1,669.43| 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 1,669.72 1,669.74| 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 1,663.23| 0.0050 1,667.70 1,669.72| 1,564.45| 1,564.32 4.39
P165 0.343 5.86 3.00f 2.03| 146.50( 13.71|24 inch 0.013 1,564.52 1,5658.77| 0.4194 1,570.27 1,570.88| 1,565.01 1,663.97( 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 1,670.51 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 1,664.07| 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 1,672.80| 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 1,658.05| 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 1,670.96( 1,569.61 1,565.82 8.61
P171 0.209 5.86 3.00f 1.23]| 31.78| 12.16|24 inch 0.013 1,568.82 1,568.58| 0.0197 1,5674.36 1,673.50| 1,569.66{ 1,569.67 4.89
P176 5.855 5.64 11.25| 33.30| 28.30| 10.50|30inch 0.013 1,564.31 1,564.26| 0.0048 1,571.38 1.571.37| 1,566.41 1,666.22 6.78
P177 5673 5.66 11.14| 31.80f 28.80( 42.59|30 inch 0.013 1,564.52 1,664.31| 0.0049 1,672.12 1,671.38| 1,566.86 1,566.63 6.47
P178 4,684 570 10.94| 26.90| 29.09| 81.50(30 inch 0.013 1,564.93 1,664.52| 0.0050 1,569.80 1,572.12| 1,567.32 1,667.02 6.73
P179 3.938 5.78 10.44| 22.95| 15.97(218.67|24 inch 0.013 1,566.02 1,664.93| 0.0050 1,676.48 1,669.80| 1,569.87 1,567.62 7.3
P180 3.358 5.81 10.29| 19.66| 15.92| 56.54|24 inch 0.013 1,566.30 1,666.02( 0.0050 1,670.30 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 1,657.66| 0.3937 1,671.89 1,672.36| 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 1,673.39 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 1,673.15| 1,567.61 1,567.53 5.34

Title: Red Mtn Fwy Project Engineer: Scott Rasmussen
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Scenario: 1p 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 (fuft) Ground Ground Grade Grade [Velocity
(acres) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (ft/s)

(cfs) (ft) (ft) (ft) (ft) (ft) (ft)

P184 0.732 5.86 3.00f 4.33] 16.04| 81.50(24 inch 0.013 1,566.82 1,566.41] 0.0050 1,5670.82 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 1,5674.40| 1,568.51 1,568.44 5.16
P186 0.560 5.86 3.00f 3.31] 16.04| 81.50(24 inch 0.013 1,567.82 1,667.41| 0.0050 1,571.82 1,5674.14| 1,568.53 1,568.54 4.02
P189 2.004 5.86 3.68| 11.84f 15.61| 10.50(24 inch 0.013 1,568.25 1,668.20| 0.0048 1,5675.14 1,575.17| 1,569.54 1,569.44 5.47
P190 1.094 5.86 3.40f 6.46| 16.04| 81.53|24 inch 0.013 1,568.66 1,568.25| 0.0050 1,5672.66 1,675.14] 1,569.59 1,569.58 4.83
P191 1.094 5.86 3.00f 6.46| 16.02(115.62|24 inch 0.013 1,569.24 1,568.66| 0.0050 1,5675.35 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 1,5675.85 1,675.92| 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 1,669.28| 0.0050 1,576.31 1,5673.82| 1,571.18 1,570.81 5.78
P194B 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 1,676.40| 1,570.77 1,5670.19 5.76
P195 1.528 5.86 3.00| 9.03| 74.99|175.91|24 inch 0.013 1,589.02 1,669.69| 0.1099 1,596.00 1,576.31 1,590.09 1.571.44( 16.11
P196 0.000 0.00 3.00f 0.00| 19.98(100.00{24 inch 0.013 1,5670.06 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 1,669.17| 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 1,669.63| 0.0050 1,576.12 1,673.63( 1,570.94 1,5670.66 4.84
P205 2.393 5.86 3.87| 14.13| 205.67| 10.50| 24 inch 0.013 1,568.20 1,6569.52| 0.8267 1,675.19 1,675.21| 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 1,5675.19 1,675.19f 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 1,5669.01 0.0050 1,575.02 1,575.19 1,5670.03 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 1.657.26| 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 1,5674.52| 1,565.69 1,565.57 7.39
P210 8.133 4.83 16.51| 39.58| 47.30| 81.50]36inch 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 1,5672.00| 1,566.41 1,666.08 7.49
P212 7.527 4.86 16.23| 36.86| 47.47| 43.43|36inch 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 1,673.88| 1,567.33 1,5667.21 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|30inch 0.013 1,665.97 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|30inch 0.013 1,566.25 1,565.97| 0.0051 1,673.47 1,673.52| 1,568.69 1,568.34 6.91
P217 6.712 4.93 15.52| 33.38] 28.97| 58.13[30inch 0.013 1,566.54 1,5666.25 0.0050 1,673.40 1,5673.47 1,569.16 1,568.77 6.80
P218 6.580 4.96 15.32| 32.87| 28.99| 82.07(30inch 0.013 1,5666.95 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 1,5666.95| 0.0050 1,673.07 1,673.26| 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 1,5674.58| 1,568.71 1,5663.49| 13.55
P221 0.442 5.86 3.00f 2.61| 15.98| 54.10(24 inch 0.013 1,568.25 1,567.98] 0.0050 1,574.00 1,673.51| 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 1,659.94| 0.5963 1,5673.15 1,673.12| 1,568.02 1,663.69| 21.38
P223 0.519 5.86 3.00( 3.06| 165.15| 13.64|24 inch 0.013 1,567.04 1,659.77| 0.5330 1,572.79 1,673.25| 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 1,5569.99| 0.5297 1,572.60 1,5672.85| 1,567.36 1,663.85| 18.25
pP225 0.412 5.86 3.00| 2.44( 15.61| 10.50|24 inch 0.013 1,5666.60 1,566.55| 0.0048 1,572.35 1,672.37| 1,567.14 1,567.08 3.61

Title: Red Mtn Fwy Project Engineer; Scott Rasmussen
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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 (fu/ft) Ground Ground Grade Grade |Velocity
(acres) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (ft/s)
(cfs) (ft) (ft) (ft) (ft) (ft) ()
pP226 0.292 5.86 3.00f 1.73] 158.15| 12.89|24 inch 0.013 1,566.39 1,560.09| 0.4888 1,672.14 1,672.35| 1,566.85 1,5664.01 16.60
pP227 1.726 5.86 3.64| 10.19| 141.62| 12.91|24 inch 0.013 1,564.95 1,659.89| 0.3919 1,5671.67 1,571.80| 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,.665.42 1,664.95| 0.0050 1.569.42 1,571.67| 1,566.36 1,566.17 4.93
P229 1.188 5.86 3.00f 7.01| 15.87| 95.50(24 inch 0.013 1,565.89 1,565.42| 0.0049 1.5671.67 1,569.42| 1,566.83 1,666.42 4.90
P230 0.609 5.86 3.00f 3.60( 147.28| 12.15|24 inch 0.013 1,565.46 1,660.31| 0.4239 1,571.21 1,571.20f 1,566.12 1,664.22| 19.72
P231 6.688 4.88 16.03| 32.90( 46.02| 10.50|36 inch 0.013 1,563.41 1,663.36| 0.0048 1,571.13 1,5671.16} 1,565.28 1,665.21 7.07
P232 5.979 4.90 15.81| 29.55| 47.29| 93.49|36 inch 0.013 1,563.88 1,663.41| 0.0050 1,568.88 157113} 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 1,671.13 1,568.88| 1,566.12 1,565.72 7.07
P234 4.405 4.93 15.53| 2180} 29.34| 21.50|30inch 0.013 1,564.97 1,564.86( 0.0051 1,569.67 1,571.13| 1,566.58 1,666.45 6.55
P235 0.457 5.86 3.00| 2.70| 15.88|125.78|24 inch 0.013 1,565.98 1.665.36| 0.0049 1,571.21 1,5671.13] 1,566.84 1,666.84 3.77
P236 0.585 5.86 3.00] 3.46| 15.88(125.78|24 inch 0.013 1,665.98 1,565.36| 0.0049 1,671.21 1,571.13] 1,566.84 1,566.84 4.04
pP237 0.775 5.86 3.00{ 4.58{ 142.15| 12.94|24 inch 0.013 1,565.46 1,660.35| 0.3949 1,571.21 1,5671.46| 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 1,671.82 1,672.64| 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 1,5665.57| 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 1,5666.13 1,666.08| 0.0048 1,672.82 1,672.85| 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 1,667.07 1,566.13] 0.0050 1,572.82 1,5672.82| 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 1,667.07| 0.0051 1,571.74 1,672.82| 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 1,666.08| 0.0048 1,672.82 1,672.85| 1,567.39 1,5667.29 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 1,5672.82| 1,567.86 1,567.48 4.49
pP252 1.957 5.86 3.70| 11.56| 15.61| 10.50|24 inch 0.013 1,565.10 1,665.05| 0.0048 1,571.82 1,671.85] 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 1,665.57| 0.0050 1,5671.82 1,569.57| 1,566.84 1,666.52 4.51
P255 0.773 5.86 3.00] 4.56| 120.04| 11.47|24 inch 0.013 1,565.46 1,662.23| 0.2816 1,571.21 1,571.19| 1,566.21 1,665.51| 18.35
P256 7.305 4.49 19.65| 33.07| 46.05| 10.48|36inch 0.013 1,562.96 1,5662.91| 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 1,663.43 1,662.96| 0.0050 1,568.88 1,671.13| 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 1,663.91 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| 22.22f 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 1,665.54 1,564.91| 0.0050 1,571.21 1,671.13| 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 1,671.21 1,5671.13| 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 1,662.29| 0.2405 1,671.21 1,671.53| 1,566.21 1,665.73| 17.38
P263 10.907 5.54 11.84| 60.91( 183.24]| 15.50| 36 inch 0.013 1,662.30 1,561.13| 0.0755 1,571.82 1,672.90| 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 1,662.77 1,662.30| 0.0050 1,569.57 1,571.82| 1,566.69 1,666.15 7.14
P265 10.626 5.62 11.39} 60.18| 47.57(100.24|36inch 0.013 1,5663.28 1,5662.77| 0.0051 1,571.82 1,669.57| 1,567.61 1,567.03 717
P266 1.865 5.86 8.03| 11.02| 15.94(104.69|24 inch 0.013 1,5664.80 1,664.28| 0.0050 1,672.02 1,671.82| 1,568.75( 1,568.58 2.87
Title: Red Mtn Fwy ’ Project Engineer: Scott Rasmussen
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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 (fuft) Ground Ground Grade Grade |Velocity
(acres) (in/hr) (min) Flow | (cfs) Elevation Elevation Elevation Elevation Line In Line Out (ft/s)
(cfs) (ft) (f) (ft) (ft) (ft) (ft)
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 1,672.02| 1,568.91 1,568.78 2.55
P268 1.424 5.86 6.69| 8.41| 15.94| 90.68|24 inch 0.013 1,565.75 1,665.30| 0.0050 1,572.36 1,672.20( 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 1,666.14 1,665.75| 0.0050 1,572.48 1,672.36| 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 1,672.62 1,672.48| 1,569.15 1,569.11 1.74
P271 0.807 5.86 416| 4.77| 16.00| 94.00|24 inch 0.013 1,566.98 1,566.51| 0.0050 1,572.85 1,672.62| 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 1,5666.98| 0.0049 1,5673.07 1,672.85| 1,569.21 1,569.20 3.91
P273 0.143 5.86 3.00f 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 1,669.22 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 167277} 1,566.77 1,665.87| 13.31
pP276 0.413 5.86 3.00f 2.44( 15.60| 10.51|24 inch 0.013 1,566.52 1,5666.47| 0.0048 1,572.27 1,672.30| 1,567.06 1,567.00 3.61
pP277 0.512 5.86 3.00f 3.02| 113.87| 14.76|24 inch 0.013 1,566.77 1,663.03| 0.2534 1,572.52 1,5673.43| 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 1,5667.04 1,663.33| 0.2762 1,572.80 1,673.31 1,667.56 1,666.19| 14.65
P279 0.593 5.86 3.15f 3.50| 23.15| 10.50|24 inch 0.013 1,667.35 1,667.24| 0.0105 1,673.10 1,673.12] 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 1,667.35| 0.0118 1,573.61 1,673.10| 1,568.35 1,568.15 4.73
P281 8.531 5.63 11.35) 48.37| 29.33| 21.51|30inch 0.013 1,563.89 1,663.78| 0.0051 1,669.35 1,671.82| 1,568.19 1,567.89 9.85
P284 0.521 5.86 3.00f 3.08| 73.73|253.58|24 inch 0.013 1,5693.50 1,666.56| 0.1062 1,597.50 1,672.70| 1,594.11 1,668.87| 11.59
pP285 0.367 5.86 3.00| 2.17| 124.18| 14.27 |24 inch 0.013 1,568.13 1,663.83| 0.3013 1,673.88 1.574.11 1,568.64 1,566.54| 15.02
pP287 0.509 5.86 3.00f 3.00| 81.96| 58.58|24 inch 0.013 1,571.02 1,563.33| 0.1313 1,5676.66 1,674.25| 1,571.62 1,666.80| 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 1.5672.94 1,672.96| 1,5667.40 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 1,5670.45 1,572.94 1,567.53 1.567.51 4.83
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 1,5672.94 1,670.45| 1,567.76 1,667.58 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 1,672.32( 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 1,671.94| 1,567.28 1,667.23 4.69
P296 0.505 5.86 3.00f 2.98| 82.65| 12.36|24 inch 0.013 1,565.87 1,664.22| 0.1335 1,571.62 1,571.65| 1,567.21 1.667.22| 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 1,567.27 445
P298 1.688 5.86 3.81| 9.97| 16.04| 81.51|24 inch 0.013 1,5665.08 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 1,665.08| 0.0050 1,5671.56 1,569.08| 1,567.74 1,667.58 3.17
P300 0.441 5.86 3.00f 2.60| 15.94|100.74(24 inch 0.013 1,565.99 1,565.49| 0.0050 1,5671.62 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 1,665.49| 0.0050 1,671.64 1,671.66| 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 1,665.89 1,564.55| 0.1311 1,671.64 1,571.68| 1,567.43 1,667.44| 13.78
P304 2.887 5.86 412} 17.05| 55.00( 9.81|24 inch 0.013 1,565.74 1,565.16| 0.0591 1,672.70 1,672.82| 1,568.11 1,668.05 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 1,672.70 1,5670.21 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 1572.70| 1,568.42 1,568.21 3.61
P306 0.000 0.00 3.000 0.00{ 15.89| 75.00|24 inch 0.013 1,566.52 1,566.15| 0.0049 1,670.52 1,670.21| 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 1,5670.45| 11.53
Title: Red Mtn Fwy Project Engineer: Scott Rasmussen
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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 (f/ft) Ground Ground Grade Grade |Velocity
(acres) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (ft/s)
(cfs) (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 1,667.73| 0.0048 1,574.34 1,674.43| 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 1,674.341 1,569.95| 1,569.63 5.68
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| 1,569.93 5.19
P313 2.209 5.86 5.82| 13.05| 16.06] 85.27|24 inch 0.013 1,569.02 1,668.58| 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 1,669.43 1,669.02| 0.0050 1,579.36 1,676.08| 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 1,670.50 1,569.43| 0.0050 1,677.39 1,679.36| 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 1,670.50| 0.0050 1,577.10 1,677.39] 1,571.50 1,571.02 3.08
P318 0.085 5.86 3.00| 0.51| 16.03{121.41|24 inch 0.013 1,571.72 1,671.11| 0.0050 1,677.39 1,677.10| 1,5671.96( 1,571.52 2.32
P319 8.483 5.86 10.02| 50.07| 46.98(122.95|36 inch 0.013 1,570.98 1,5670.38| 0.0050 1,577.98 1,676.12| 1,574.52| 1,573.83 7.08
P320 1.340 5.86 3.79| 7.92| 22.65[14559|24 inch 0.013 1,573.45 1,5671.88] 0.0100 1,579.14 1,5677.98| 157556 1,575.39 2.52
P321 1.016 5.86 3.41| 6.00f 22.59|140.34|24 inch 0.013 1,574.85 1,573.45| 0.0100 1,580.49 1,679.14| 1,575.72| 1,575.58 6.08
P322 0.723 5.86 3.00f 4.27| 22.59|135.38|24 inch 0.013 1,576.20 1,574.85( 0.0100 1,681.87 1,580.49] 1,576.93 1,675.78 5.53
P323 0.292 5.86 3.00( 1.72| 69.12| 89.12|24 inch 0.013 1,581.56 1,673.24| 0.0934 1,687.06 1,677.24| 1,582.01 1,573.46 9.31
P324 1.436 5.86 3.00| 8.48| 118.70| 10.75|24 inch 0.013 1,5672.33 1,569.37| 0.2753 1,678.08 1,5678.09| 1,573.37| 1,572.94| 21.89
P325 0.315 5.86 3.00| 1.86| 72.78| 66.08|24 inch 0.013 1,577.76 1,670.92| 0.1035 1,683.40 1,578.63| 1,578.23 1,673.13 9.88
P326 8.483 5.81 10.31| 49.64| 47.16| 92.00|36 inch 0.013 1,5670.38 1,669.92| 0.0050 1,676.12 1,678.63 1,573.64 1,673.13 7.02
P327 6.769 5.86 10.00( 39.98( 80.68| 21.71|30 inch 0.013 1.672.33 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 1,675.92 1,674.18| 0.0822 1,581.56 1,681.91| 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 1,673.19| 0.0050 1,581.91 1,578.63 157513 1,674.13 4.95
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 1,681.58 1,681.28| 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 1,675.25| 0.0126 1,682.52 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 1,676.70| 0.0125 1,683.41 1,682.52| 1,578.22 1,5677.46 5.31
P333 0.241 5.86 3.00 1.42| 25.29| 80.00|24 inch 0.013 1,578.64 1,677.64 0.0125 1,584.36 1,583.41 1,679.05 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 1,676.70| 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 1,667.40| 0.0051 1,572.07 1,673.07| 1,571.22| 1,571.09 6.36
Title: Red Mtn Fwy Project Engineer: Scott Rasmussen
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Scenario:

np Station

Node Report - 50y ¢

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)
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 4.70610.772| 3.631| 3.631 8.02 8.02 5.86 21.45 1,576.33 1,571.83 1,574.05 1,674.05| 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+20 11.5'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
CB113 1096+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
CB115 1094+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
CB116 1097+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 1,667.75 | 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
CB119 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 1,672.32| 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 1,667.16 | 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
CB124 11+80, 5.5' Lt 0.458|0.816| 0.374( 0.374 3.00 3.00 5.86 221 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 1,5666.20 | HEC-22 Energy
CB126 13+37.49, 5.5' Lt 0.313(0.849| 0.266| 4.065 3.00 10.29 23.81| 1,570.74| 1,562.39 1,566.46| 1,566.38| HEC-22 Energy
CB127 1105+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
CB128 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
CB129 12+82, 11.5' Rt 0.14810,950| 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
CB131 14+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 1,571.63 1,565.78 1,568.02 1,668.01| HEC-22 Energy
CB133 1109+37 95.30' 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+57 91.56' 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 0.44510.882] 0.393| 0.393 3.00 3.00 5.86 2.32| 1,570.86| 1,565.35 1,566.25 1,5666.25| 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 1,5671.34 1,565.85 1,566.43 1,666.43 | 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+25 91.5' 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+25 91.5' Rt 0.90710.950| 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
CB152 1119+50 91.5' 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+50 0' 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
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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)
CB154 1119+50 91.5' 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
CB156 1124+00 91.5' Lt 1.471(0.867| 1.276| 1.940 3.00 3.37 5.86 11.46| 1,669.85| 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 3.82| 1,568.07| 1,564.07 1,565.07| 1,565.07| HEC-22 Energy
CB158 1127+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
CB159 1128+00 91.5' Lt 0.672]0.862| 0.579| 6.463 3.00 13.42 5.27 34.30f 1,569.16| 1,562.91 1,565.16| 1,565.04 | HEC-22 Energy
CB160 1128+00 0' 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 6.4230.700| 4.496| 4.496 12.88 12.88 5.36 24.29| 1,570.00f 1,563.97 1,566.01 1,566.01| HEC-22 Energy
CB162 1129+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
CB163 1130+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 1,664.32| 1,564.26| HEC-22 Energy
CB164 1130+50 0' Rt 0.806)0.950( 0.766| 0.766 3.00 3.00 5.86 452| 1,567.70| 1,563.70 1,564.45| 1,564.45| HEC-22 Energy
CB165 1132+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 1,665.25| 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
CB168 1135+62 99.5' Lt 0.456)0.875] 0.399] 0.399 3.00 3.00 5.86 2.36f 1,570.56| 1,565.06( 1,565.59| 1,565.59| HEC-22 Energy
CB169 1136+93 107.10' 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+13 92' Rt 1.72410.700| 1.207{ 1.416 3.00 3.04 5.86 8.36| 1,673.50| 1,568.58| 1,569.67| 1,569.61|HEC-22 Energy
CB1717+21 11.5' 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+95 11.5' Lt 0.351]0.804| 0.282| 5.855 3.00 11.25 5.64 33.30f 1,571.13[ 1,564.31 1,566.63{ 1,566.41|HEC-22 Energy
CB177 1138+92 79.5' Lt 0.99210.896( 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
CB179 10+75 11.5' Lt 0.610]0.950] 0.580| 3.938 3.00 10.44 5.78 22.95| 1,5676.34| 1,566.02 1,5670.54| 1,569.87 | HEC-22 Energy
CB180 10+90 41' Rt 4.675(0.718] 3.358| 3.358 10.29 10.29 5.81 19.66f 1,570.30{ 1,566.30 1,670.30( 1,570.30( HEC-22 Energy
CB181 11+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 1,5668.31| HEC-22 Energy
CB183 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 1,5667.65| 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+00 0' 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
CB189 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+34 0' 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+16 79.5' 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+15 79.5' Lt 1.255(0.838( 1.051| 1.051 3.00 3.00 5.86 6.21] 1,575.60| 1,570.10 1,670.98| 1,570.98| HEC-22 Energy
CB194 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 1,671.18 | HEC-22 Energy
CB195 1153+70 200' Rt 1.766|0.865( 1.528| 1.528 3.00 3.00 5.86 9.03| 1,596.00| 1,589.02 1,690.09| 1,590.09| HEC-22 Energy
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Scenario: 1p 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)
CB196 1156+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
CB201 1161+75 79.5' 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
CB202 1161+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 1,670.66| 1,570.64|HEC-22 Energy
CB203 1161+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 1,670.03| 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 1,5670.03| 1,570.03| HEC-22 Energy
CB208 10+00 7.5' Lt 0.588|0.886| 0.521| 0.521 3.00 3.00 5.86 3.08] 1,576.00f 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 1,665.77| 1,565.69| HEC-22 Energy
CB210 1168+27 0' 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+15 10.33' Rt 0.214(0.950| 0.203| 7.327 3.00 16.06 4.88 36.01| 1,573.46] 1,564.90 1,5667.38| 1,567.33|HEC-22 Energy
CB214 18+75 9,14' 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
CB215 1170+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
CB216 1170+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+28 96.6' 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 0.20210.950| 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+00 5.5' 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+24 79.5' 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+48 5.5' Lt 0.623(0.861( 0.536| 0.536 3.00 3.00 5.86 3.17| 1,572.90f 1,567.40 1,668.02| 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 1,5672.54 1,5667.04 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 5.86 215 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 5.86 244 1,572.10| 1,566.60 1,567.14| 1,567.14| HEC-22 Energy
CB226 1176+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 1,5666.83| 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
CB231 1182+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 0' Rt 0.000{0.000| 0.000| 5.979 3.00 15.81 4.90 29.55| 1,568.88] 1,563.88 1,665.72| 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
CB234 1182+00 117' Rt 6.293|0.700| 4.405| 4.405 156.83 15.53 4.93 21.90( 1,568.97 1,564.97 1,566.58 1,566.58 | HEC-22 Energy
CB235 1180+75 91.5' 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: 1p 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)
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 1,5666.21 | HEC-22 Energy
CB238 1186+00 91.5' 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+00 91.5' 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+00 91.5' LT 1.248|0.876( 1.093| 3.185 3.00 10.92 5.70 18.30| 1,572.57| 1,566.13 1,667.90| 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| 1,67257( 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+00 91.5' Lt 1.270{0.873| 1.108| 1.957 3.00 3.70 5.86 11.56f 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 5.86 501} 1,569.57| 1,565.57 1,566.52| 1,566.48| HEC-22 Energy
CB254 1202+00 91.5' Rt 0.893[0.950] 0.848| 0.848 3.00 3.00 5.86 5.01| 1,571.57| 1,566.05 1,666.84| 1,566.84|HEC-22 Energy
CB255 1204+75 91.5' Lt 0.889(0.8691 0.773| 0.773 3.00 3.00 5.86 4.56| 1,570.86| 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 1,665.68| 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 2222 1,569.40f 1,564.02 1,565.95| 1,565.95|HEC-22 Energy
CB260 1204+75 91.5' 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+25 91.5' Rt 0.666/0.950( 0.633| 0.633 3.00 3.00 5.86 3.74| 1,570,96| 1,565.54 1,5666.49| 1,566.49| HEC-22 Energy
CB262 1207+25 91.5' Lt 0.892(0.868| 0.775( 0.775 3.00 3.00 5.86 458 1,570.96| 1,565.46 1,566.21 1,566.21| HEC-22 Energy
CB263 1210+00 91.5' Lt 0.323|0.871| 0.281]10.907 3.00 11.84 5.54 60.91| 1,571.57| 1,562.30 1,666.15| 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 1,667.03| 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
CB267 1212+25 100.39' Rt 0.22410.950| 0.213| 1.637 3.00 7.37 5.86 9.67( 1,571.95| 1,565.30 1,568.93| 1,568.91HEC-22 Energy
CB268 1213+15 104.07' Rt 0.198(0.950| 0.188| 1.424 3.00 6.69 5.86 841 1,572.11f 1,565.75 1,569.03| 1,569.02| HEC-22 Energy
CB269 1213+92 107.64' Rt 0.195(0.9501 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 5.86 477 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 1,669.22| 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+53 79.5' Rt 0.362]0.895] 0.324] 0.324 3.00 3.00 5.86 1.91| 1,573.39| 1,567.89 1,669.22| 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+08 94.98' 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 (ft) (ft) Line In Line Out
(cfs) (ft) (ft)
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 5.86 221 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| 1,672.85| 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 1,5673.36 1,567.86 1,668.35 1,568.35| HEC-22 Energy
CB281 1210+21 119.54' 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+89 219' 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 3.00f 1,576.41 1,571.02 1,571.62 1,671.62| 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| 1,57045 1,566.45 1,567.58 1,667.53 | 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| 1566.86| 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 12.62| 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 5.86 589 1,571.69| 1,566.18] 1,567.28| 1,567.28| HEC-22 Energy
CB296 1228+21 79.5' Rt 0.604}0.835| 0.505| 0.505 3.00 3.00 5.86 298 1,57137| 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 1,667.31| HEC-22 Energy
CB298 1229+21.21 0' Rt 0.000/0.000{ 0.000| 1.688 3.00 3.91 5.86 9.97| 1,5669.08| 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 2.60f 1,571.37| 1,665.99| 1,567.78{ 1,567.78| HEC-22 Energy
CB301 1230+46 79.5' Rt 0.88410.802| 0.709| 0.709 3.00 3.00 5.86 419 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| 1,5671.39| 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( 1,672.45 1,566.56 1,568.87 1,568.66 | HEC-22 Energy
CB306 1234+75 0' Rt 0.000{0.000| 0.000| 0.000 3.00 3.00 0.00 0.00f 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| 157045 1,569.95|HEC-22 Energy
CB311 1242+00 79.5' Lt 1.5790.851| 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 1,670.12| 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 1,5670.18| HEC-22 Energy
CB314 14+85 11.5' Lt 0.42710.950| 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 5.86 242 1,577.14] 1,570.50| 1,571.02] 1,570.97|HEC-22 Energy
CB317 18+18.36 11.5' Rt 0.183]0.950( 0.174| 0.259 3.00 3.87 5.86 1.53| 1,576.85( 1,571.11 1,671.52| 1,571.50{ HEC-22 Energy
CB318 19+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
CB319 20+31 11.29' 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 0.34210.950| 0.325| 1.340 3.00 3.79 5.86 7.92f 1,578.89| 1,573.45( 1,575.58| 1,575.56|HEC-22 Energy
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Scenario: 1p 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)

CB321 1250+90 95.87' 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 1,5675.72| HEC-22 Energy
CB322 1252+25 91.5' Rt 0.761(0.950( 0.723| 0.723 3.00 3.00 5.86 427 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+00 79.5' Lt 1.630|0.881| 1.436| 1.436 3.00 3.00 5.86 8.48| 1,577.83|] 1,572.33 1,673.37 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+95 0' Rt 0.000(|0.000| 0.000( 8.483 3.00 10.31 5.81 49.64| 1,576.12| 1,570.38 1,673.83 1,673.64 | HEC-22 Energy
CB327 20+31 37' Rt 9.670|0.700| 6.769| 6.769 10.00 10.00 5.86 39.88| 1,576.33| 1,572.33 1,674.82 1,574.82 | HEC-22 Energy
CB328 12+00 6.5' Lt 0.228|0.851| 0.194| 0.194 3.00 3.00 5.86 1.15] 1,581.42| 1,575.92 1,5676.29 1,676.29| 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 1,5681.14 1,574.71 1,575.70 1,575.58| HEC-22 Energy
CB330 14+18, 5.5' Lt 0.138|0.841| 0.116( 0.816 3.00 3.86 5.86 4.82 1,581.44 1,5675.25 1,576.07 1,676.02| HEC-22 Energy
CB331 15+33, 5.5' Lt 0.248(0.914( 0.227| 0.700 3.00 3.54 5.86 413| 1,582.38| 1,576.70 1,577.41 1,677.41| HEC-22 Energy
CB332 16+08 5.5' Lt 0.254)0.917| 0.233| 0.473 3.00 3.31 5.86 2.80| 1,583.27| 1,577.64 1,5678.24 1,578.22| HEC-22 Energy
CB333 16+88 5.5' 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 1,5679.05| HEC-22 Energy
CB334 Sta 1253+16 0' 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 157122 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

Jet25 1143+59.27 93.31Lt 51.239 28.05 3.59 185.39| 1,575.95( 1,551.54 1,562.15 1,562.15| HEC-22 Energy
Jct113 1096+41, 93,01 Lt 6.918 9.62 5.86 40,86 1,569.70 1,562.65 1,567.26 1,667.21 | 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
Jct124 11+82.87, 8.96 Rt 14.437 13.02 5.33 77.62| 1,5672.05 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 1,5666.04 1,566.02 | HEC-22 Energy
Jct137 15+18, 19.32' Lt 19.486 14.43 5.09 99.98 1,571.56 1,558.16 1,565.92 1,5665.91| HEC-22 Energy
Jet141 1110+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 1,655.69 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| 1,570.88f 1,554.62 1,663.67 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 1,5663.31| HEC-22 Energy
Jct169 1136+93 126.75' Lt 42.671 26.08 3.80 163.48 1,572.83 1,554.20 1,663.18 1,5663.17 | HEC-22 Energy
Jct181 10+96.23 7.65' Rt 48.794 27.33 3.67 180.35 1,572.36 1,5653.80 1,562.61 1,562.59| HEC-22 Energy
Jct192 1153+15 92' Lt 91.151 44.87 2.75 252.72 1,575.92 1,551.73 1,662.12 1,562.11| HEC-22 Energy
Jet196 1155+00 0' Rt 2.445 3.42 5.86 14.44| 1,573.82| 1,569.28 1,670.77 1,670.77 | HEC-22 Energy
Jct205 1165+50 92' Lt 85.451 40.49 2.94 252.88 1,575.21 1,553.13 1,662.99 1,5662.98 | HEC-22 Energy
Jct208 1166+92.81 92" Lt 83.058 39.97 2.96 247.65 1,574.85 1,6863.27 1,563.09 1,663.08| HEC-22 Energy
Jct220 12+08.20 20.51' Rt 73.700 39.18 2.99 22223 1,574.58 1,553.47 1,563.28 1,563.28 | HEC-22 Energy
Jct222 14+48 20.01' Lt 73.037 38.18 3.03 223.36 1,573.12 1,5583.72 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) (f)
Jct223 1173+03.74 120.68' Lt 72.501 37.50 3.06 223.80| 1,573.25 1,553.88 1,563.57 1,563.56 | HEC-22 Energy
Jct224 1174+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
Jct226 1176+70.04 106.69' Lt 71.205 35.99 3.13 22438 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 1,663.90{ 1,563.89| HEC-22 Energy
Jct230 1180+75.11 105.65' Lt 69.187 34.32 3.20 22297 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
Jct238 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 4.03 211.63} 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 4.13 183.321 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 1,665.72 1,5665.71| HEC-22 Energy
Jct277 1213+52.01 117.56' Lt 31.602 20.58 4.39 139.86( 1,573.43( 1,559.91 1,565.88 1,565.87 | HEC-22 Energy
Jct278 6+85.10 25.08' Lt 31.090 20.04 4.45 139.41 1,5673.31 1,560.08 1,565.98 1,665.97 | 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
Jct287 1221+41.57 101.25' Lt 29.757 18.04 4.66 139.88( 1,574.25 1,561.20 1,666.49] 1,566.47| HEC-22 Energy
Jct294 1226+50 95.53' Lt 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' Lt 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+00 91.3' Lt 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 O' 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+00 92.25' Lt 11.445 10.79 572 66.01| 1,578.09| 1,568.00 1,672.03 1,671.95| HEC-22 Energy
Jct328 12+03.82 12.3' Rt 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'Lt 0.000{0.000| 0.000| 4.451 3.00 8.67 5.86 26.29| 1,578.45| 1,570.02 1,5672.09 1,671.77 | HEC-22 Energy
MH11 1092+50, 94" Lt 0.000(0.000| 0.000( 5.555 3.00 8.92 5.86 32.81 1.673,73 1,567.06 1,569.17 1,569.01| HEC-22 Energy
MH12 1094+20, 94' Lt 0.000(0.000| 0.000( 5.555 3.00 9.21 5.86 32.81 1,571.33 1,664.96 1,567.84 1,567.81| HEC-22 Energy
MH13 1097+42.90, 92' Lt 0.000(0.000| 0.000{10.362 3.00 9.91 5.86 61.21| 1,569.57| 1,559.64 1,666.83| 1,566.81|HEC-22 Energy
MH14 1101+50, 92' Lt 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 1,5666.52 | 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' Lt 19.921 15.03 4.99 100.14| 1,572.19| 1,557.51 1,665.78| 1,565.76| HEC-22 Energy
MH17 1112+30, 104" Lt 0.000(0.000{ 0.000|20.464 3.00 16.69 4.81 89:.19| 1,572.95| 1,557.15 1,665.551 1,565.54| HEC-22 Energy
MH18 1116+25 104' Lt 22.439 18.56 4.61 104.22| 1,572.28| 1,556.76 1,565.32| 1,565.31| HEC-22 Energy
MH19 1119+50 104’ Lt 27.144 20.02 4.45 121.80| 1,571.47| 1,556.44 1,5665.11 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
MH21 1128+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 1,664.26 | HEC-22 Energy
MH22 1130+50, 104' Lt 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 1,663.87 | HEC-22 Energy
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Scenario: np Station
Node Report
Label Area | Inlet | Inlet |System| InletTc | System Tc JSystem 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)
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 1,663.54| 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 1,662.95| 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 1,662.33| 1,562.23| HEC-22 Energy
MH28 1155+00 92" Lt 90.100 4422 2.78 252.31| 1,576.40| 1,651.92| 1,562.26| 1,562.25|HEC-22 Energy
MH29 1161475, 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 1,663.24| 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
MH32 1175+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 22252 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
MH38 1212+08, 107.49' Lt 0.000({0.000| 0.000|32.015 3.00 21.05 4.34 140.09| 1,572.30 1,659.27 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 1,5667.33| 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 8497 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 1247495, 92' Lt 0.000{0.000| 0.000{10.009 3.00 10.53 5.77 58.19f 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 1,662.12| 1,562.12| HEC-22 Energy
MH406 1150+32 92' Lt 54.788 33.81 3.22 177.77 1,575.17 1,5650.88 1,562.09 1,562.09| HEC-22 Energy
Pl Sta 1147+48 90.61" Lt 52.783 31.31 3.32 176.88f 1,574.34| 1,551.16 1,562.11 1,562.11| HEC-22 Energy
Pl Sta 1152+50 345.39' Lt 45,939 46.20 2.69 396.34| 1,573.12f 1,550.40| 1,561.83| 1,561.73|HEC-22 Energy
Pl Sta 1152+50 92' Lt 45.939 45.10 2,74 403.21 1,575.71| 1,550.66 1,662.07| 1,561.92| HEC-22 Energy

Title: Red Mtn Fwy

g:\...\pumpstation\pumpstation95c.stm

04/13/05 04:01:14 PM

©®© Haestad Methods, Inc.

Stanley Consultants Inc

37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

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

Page 8 of 8



APPENDIX F

STORM DRAIN DESIGN

South End Storm Drain



Scenari outh End - \Oy~

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 (ft/ft) Ground Ground Grade Grade | Velocity
(acres) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (f/s)
(cfs) (ft) (ft) (ft) (ft) (ft) (ft)
P335A 3.706 4.22 4.08| 15.76] 79.42| 58.49|24 inch 0.013 1,579.26 1,5672.05| 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 1,672.01| 0.0020 1,576.94 1,675.00f 1,583.60( 1,583.50 5.02
P336 1.963 4.22 3.00f 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 1,681.08 1,679.26| 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 3.00f 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 3.00f 0.00| 15.96(100.47|24 inch 0.013 1,5683.10 1,682.60( 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(174.0024 inch 0.013 1,587.84 1,572.23| 0.0897 1,5691.84 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 1,672.23 1,5672.19| 0.0020 1,576.69 1,575.00| 1,583.00 1,5683.00 1.00
P342A 1.510 4.22 3.63| 6.43| 66.36/179.99|24 inch 0.013 1,688.55 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 1,673.06 1,673.02| 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 1,5689.23 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 1,679.28( 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 1,5680.00| 1,577.82| 1,577.69 2.81
P347 0.802 4.22 3.00f 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 1,580.38 4.06
P348A 1.914 4.22 3.38| 8.14{ 111.68| 75.00|24 inch 0.013 1,589.33 1,5671.05( 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 3.00f 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 1,686.07 1,571.00| 0.2174 1,5691.07 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 1,662.45 1,661.10( 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
Title: Red Mtn Fwy Project Engineer: Scott Rasmussen
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Scenaric  >uth End -0 v*
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)

CB335 1255+66 109.50' Lt 0.40710.950| 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+66 91.5' 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
CB337 1257+25 101.88' Lt 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 1.5681.93| HEC-22 Energy
CB338 1258+58 96.47' Lt 0.270(0.950| 0.257| 1.053 3.00 3.29 4.22 448| 1,588.95| 1,582.60 1,583.34 1,583.34 | HEC-22 Energy
CB339 1259+75 92.98' Lt 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 4.1 1,594.48| 1,589.23 1,589.94 1,689.94 | HEC-22 Energy
CB344 1269+50 8' Lt 0.681(0.950| 0.647| 0.647 3.00 3.00 4.22 2.75| 1,597.11 1,690.93 1,591.51 1,591.51 | HEC-22 Energy
CB345 1269+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' Lt 0.748{0.950} 0.711] 0.711 3.00 3.00 4.22 3.02| 1,598.92| 1,593.92 1,694.53 1,594.53 | HEC-22 Energy
CB347 1279+50 4' Rt 0.844(0.950| 0.802| 0.802 3.00 3.00 4.22 3.41| 1,597.58| 1,589.79 1,690.44 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+00 4' 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+75 4' Rt 0.51410.950| 0.488( 1.028 3.00 3.51 422 437 1,591.07| 1,586.07 1,586.83 1,586.80 | HEC-22 Energy
CB351 1284+90 91.5' 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+51 2' 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" Lt 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+71 97.63' 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+68 4' Lt 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" Lt 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" Lt 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+98 208" Lt 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 1,678.01 | HEC-22 Energy
Jct345 1269+50 190.5' Rt 1.625 3.62 4.22 6.91| 1,582.50{ 1,578.16 1,5678.16 1,578.16

Jct345AB 1.625 3.53 4.22 6.91| 1,581.54] 1,578.20 1,579.28 1,679.27 | 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 1,672.25 1,572.23| HEC-22 Energy
Jct350 1284+44.42 5' Rt 1.028 3.58 4.22 437 1,591.18| 1,571.00 1,571.00 1,571.00

Title: Red Mtn Fwy
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Scenaric  »uth End
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)
Jct351 1284+50.41 95.78' 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+03.11 148.58' R 3.727 4,71 4.22 15.85| 1,564.00| 1,561.10 1,565.00| 1,565.00

Title: Red Mtn Fwy
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APPENDIX F

STORM DRAIN DESIGN

South Trunk Storm Drain



Scenario. ath 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 (f/ft) Ground Ground Grade Grade | Velocity
(acres) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (ft/s)
(cfs) (ft) (ft) (ft) (f) (ft) (ft)
P353 0.000 0.00 5.00 0.00 16.11| 33.51]24 inch 0.013 1,657.00 1,556.83 0.0051 1,661.00 1,567.00 1,5567.00 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 5.563 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 1,656.07 1,542,03 1,642.00 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 1,656.07| 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 1,653.60| 1,550.28| 1,541.74| 12.34
P360 0.155 5.86 3.00f 0.91| 15.90| 30.35{24 inch 0.013 1,644.50 1,544.35| 0.0049 1,548.50 1,5649.44| 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 1,639.92| 0.0090 1,546.35 1,645.42| 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 1,639.53 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 1,5639.53 1,634.65 0.0420 1,645.22 1,541.88 1,540.54 1,636.19] 11.09
P364 0.463 5.86 3.00f 2.74| 15.60| 10.51|24 inch 0.013 1,5639.58 1,639.53| 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 1,651.37 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 1.287 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 1,5638.14| 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 1,636.28| 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 1,632.83 0.0371 1,540.28 1,536.83 1,537.22 1,534.01 10.20
P371 1715 5.86 4.23] 10.13| 40.40| 84.03|24 inch 0.013 1,632.83 1,630.15| 0.0319 1,536.83 1,638.571 1,533.97 1,632.61| 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 1,5649.12 1,549.421 1,543.53 1,543.23 4.28
P373 0.408 5.86 3.00( 2.40| 15.97|114.35(24 inch 0.013 1,643.38 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 1,638.51 1,627.77| 0.1020 1,544.93 1,535.77| 1,539.27 1,5629.92| 12.89
P375 1.593 5.86 3.00( 9.41| 22.08| 42.00(24 inch 0.013 1,5625.54 1,5625.14] 0.0095 1,5631.29 1,630.89| 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 1,633.39| 1,526.29 1,526.44| 14.50
P377 1.338 5.86 3.00f 7.90 16.06| 73.44|24 inch 0.013 1,521.99 1,5621.62 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 1,633.00 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 1,649.72 1,5633.00| 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 1,638.88 1,638.51| 0.0050 1,544.38 1,544.93| 1,539.37 1,639.39 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 1,653.60| 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 1,639.73| 0.0025 1,553.60 1,549.44| 1,541.69 1,541.09 412
P401A 1.898 5.86 8.81| 12.21| 32.16{165.25|24 inch 0.013 1,5639.73 1,636.39| 0.0202 1,549.44 1,544.95| 1,540.99 1,638.09 9.54
P401B 3.136 5.86 9.10| 19.52| 32.16|126.6724 inch 0.013 1,536.39 1,5633.83| 0.0202 1,544.95 1,541.88| 1,537.98 1,635.52| 10.73
P402A 6.178 5.86 9.30| 37.49| 58.28(157.50(30 inch 0.013 1,5633.33 1,630.15| 0.0202 1,541.88 1,5638.57| 1,535.40 1,632.58| 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 1,635.77| 1,532.42 1,5629.91] 13.25
P403A 8.674 5.86 9.69| 52.24] 58.30(202.93{30 inch 0.013 1,627.27 1,5623.17| 0.0202 1,835.77 1,633.39| 1,529.73 1,626.45| 13.43
Title: Red Mtn Fwy Project Engineer: Scott Rasmussen
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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| (ft) Size n Invert Invert (fft) Ground Ground Grade Grade |Velocity
(acres) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (ft/s)
(cfs) (ft) (ft) (ft) (ft) (ft) (ft)
P403B 10.417 5.86 9.94| 62.53| 58.28(101.52|30 inch 0.013 1,623.17 1,521.12| 0.0202 1,533.39 1,633.00| 1,526.17 1,623.81| 12.74

Title: Red Mtn Fwy
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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)l] 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)
CB353 1290+95 155' Rt 0.000(0.000] 0.000| 0.000 5.00 5.00 0.00 0.00f 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 3.00 553 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 0.6650.950] 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 0.0690.950| 0.066| 1.373 3.00 3638 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' Lt 0.413|0.700] 0.289| 0.289 3.00 3.00 5.86 1.71 1,651.13| 1,547.13 1,547.58 1,547.58 | HEC-22 Energy
CB366 12+48 11.5' 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' Lt 0.328(0.804| 0.264| 0.972 3.00 397 5.86 5.74| 1,549.17| 1,542.24 1,543.23 1,543.09| HEC-22 Energy
CB370 1302+85 85.09' Lt 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 1,5637.22| HEC-22 Energy
CB371 1302+85 8' Rt 0.546|0.950| 0.519| 1.715 3.00 4.23 5.86 10.18] 1,536.83| 1,532.83 1,534.01 1,533.97 | HEC-22 Energy
CB372 15+54.65 11.5' Lt 0.37410.809| 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' Lt 0.46210.878| 0.406| 0.406 3.00 3.00 5.86 2.401 1,549.281 1,543.38 1,543.92 1,543.92 | HEC-22 Energy
CB374 17+00 23.5' Lt 0.503)0.950] 0.478} 0.782 3.00 3.37 5.86 4621 1,544.791 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 3.00 310 5.86 10.29| 1,530.64| 1,525.14 1,5626.56 1,526.29| HEC-22 Energy
CB377 1307+31 79.5' Lt 1.606(0.833( 1.338| 1.338 3.00 3.00 5.86 7.90| 1,527.49| 1,521.99 1,5624.12 1,524.12| HEC-22 Energy
CB378 1307+31 8' Lt 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' Lt 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 1,639.37 | HEC-22 Energy
Jct356 1393+87.77 117.66' 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+61.40 95.78' 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 1,5638.09 1,5637.98| HEC-22 Energy
Jct371 1302+87.5 92' 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 1,5642.05| HEC-22 Energy
MH400 1295+30 92' Rt 0.0000.000] 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+30 92' 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+30 92' Rt 0.000{0.000| 0.000| 6.178 3.00 9.30 5.86 36.49| 1,541.88| 1,533.33 1,5385.52 1,535.40| HEC-22 Energy

Title: Red Mtn Fwy
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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 (ft) (ft) Line In Line Out
(cfs) (ft) (ft)
MH403 1304+30 92' Rt 0.000/0.000| 0.000| 8.674 3.00 9.69 5.86 51.24| 1,535.77 1,627.27 1,529.91 1,629.73 | HEC-22 Energy
MH404 1307+34.45 91.9' Rt 12.302 10.07 5.85 72.51 1,633.00 1,521.12 1,523.81 1,5623.81

Title: Red Mtn Fwy
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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 | Average
CA Intensity | Flow Time| System | Capacity (ft) Size n Invert Invert (ft/ft) Ground Ground Grade Grade | Velocity
(ft?) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (ft/s)
(cfs) (ft) (ft) (ft) (ft) () (ft)
P-713 8,068 4.22 5.00 0.79 65.50( 126.00(24 inch 0.012 1,5682.00 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 1,682.5010.111313| 1,599.81 1,5698.10( 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)] 11,849 422 5.00 1.16 17.40( 115.01|24 inch 0.012 1,5651.30 1,650.72|0.005043| 1,555.89 1,655.81| 1,551.67| 1,551.29 3.14
P-17 (replica)| 22,767 4.22 5.61 2.22 22.85( 48.32|24inch 0.012 1,650.72 1,550.30|0.008692| 1,555.81 1,657.00| 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 1,696.16|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 1,5696.16 1,5695.1010.009004| 1,601.44 1,699.40| 1,596.92| 1,596.69 5.78
P711 47,687 4.22 5.41 4.66 17.49| 82.41|24inch 0.012 1,695.10 1,5694.68|0.005096| 1,599.40 1,600.25| 1,596.65| 1,596.64 4.71
P715A 93,753 422 5.70 9.16 17.44| 57.28|24 inch 0.012 1,594.68 1,694.3910.005063| 1,600.25 1,699.87| 1,5696.54| 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 1,694.3410.005000( 1,599.87 1,699.83| 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 1,5694.34 1,694.11)10.004887| 1,599.83 1,699.74| 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 1,5694.11 1,693.85/|0.005043| 1,599.74 1,699.83| 1,596.27| 1,596.12 4.24
P714B 154,059 4.22 6.32 15.04 16.89 10.53 |24 inch 0.012 1,593.85 1,693.80|0.004748| 1,599.83 1,699.87| 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 1,692.25|0.005018 | 1,599.87 1,602.84| 1,596.03| 1,594.58 535
P706 46,066 4.22 5.00 4.50 8.15| 35.08|18inch 0.012 1,5697.06 1,5696.8810.005131| 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 1,5695.75|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 1,5697.10)0.005007| 1,602.60 1,602.84| 1,597.96| 1,597.57 372
P702A 193,139 422 7.32 18.86 57.83| 36.27|24 inch 0.012 1,692.25 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 1,5696.92 1,690.23)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[18inch 0.012 1,5695.30 1,693.80)0.044118| 1,599.67 1,699.87| 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 1,694.55 1,693.8510.010926( 1,599.64 1,699.83| 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 1,685.3010.055606( 1,602.70 1,692.00| 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 1,685.0010.019907 | 1,592.00 1,587.00| 1,586.94| 1,586.35 1453
P704 6,094 4.22 5.00 0.60 19.84| 34.55|18inch 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 1,699.74| 1,596.28| 1,596.28 2.84
P705 12,476 4.22 5.00 1.22 18.46| 34.97|18inch 0.012 1,595.26 1,694.34|0.026308| 1,599.64 1,699.83| 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 1,5694.3910.005229( 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|4 x 2 ft 0.013 1,595.12 1,671.83|0.199017| 1,595.52 1,576.33| 1,595.23| 1,571.87 5.65
Title: Red Mountain McDowell Street Project Engineer: David Osborn
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Scenario: Base

Node Report

Label Area | Inlet Inlet | System | Inlet Tc [System Tc| 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)

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+75 50.0' 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+10.31 50' Lt 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) 565,539 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' Lt (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' Lt 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| 1,5690.23| 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+64.03 14.53' 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+17.02 14.12' 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+06.97 14.03' 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' Lt (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' Lt (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+31.05 45.58' Lt (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
MH701 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' Lt 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+45 50.58' 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' Lt 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' Lt 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 | Average
CA |Intensity [Flow Time| System |Capacity| (ft) Size n Invert Invert (ft/ft) Ground Ground Grade Grade | Velocity
(ft?) (in/hr) (min) Flow (cfs) Elevation Elevation Elevation | Elevation Line In | Line Out | (ft/s)
(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 1,5655.70 1,555.25| 0.005008( 1,560.29 1,660.29| 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 1,655.25 1,554.50| 0.008052| 1,560.29 1,668.00| 1,555.95| 1,555.07 5.30
P758B 30,376 422 5.53 297 11.13| 10.67|24 inch 0.012 1,673.92 1,573.90| 0.002062( 1,590.00 1,690.00| 1,574.58| 1,574.50 3.00
P760 4,417 4.22 5.00 0.43 21.58( 26.42(18inch 0.012 1,685.18 1,584.23| 0.035958| 1,589.55 1,5689.05| 1,585.42| 1,584.38 4.83
P758 30,376 4.22 5.27 297 50.09| 133.50(24 inch 0.012 1,679.50 1,673.92| 0.041783| 1,589.05 1,690.00( 1,580.10| 1,574.63 8.74
P763 8,104 4.22 5.00 0.79 18.46| 25.45|18inch 0.012 1,685.16 1,5684.49| 0.026326| 1,589.59 1,689.47| 1,585.49| 1,584.94 5.20
P762 4,955 4.22 5.00 0.48 18.24| 26.84|18inch 0.012 1,585.18 1,684.49| 0.025708| 1,589.55 1,689.47| 1,585.44| 1,584.93 4.45
P759 15,574 4.22 5.10 1.62 17.76| 36.16|24 inch 0.012 1,684.49 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 1,689.26 1,682.21| 1.270991| 1,594.39 1,695.70| 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 1,682.21 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 1,691.68 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 1,691.14 1,690.567| 0.004263| 1,600.78 1,698.31| 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 1,5697.64| 1,593.03| 1,592.36 3AT
P766A 54,200 3.91 12.29 491 108.89| 87.87|24 inch 0.012| 1,590.57 1,673.22| 0.197451| 1,598.31 1,5697.00| 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 1,697.00| 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 1,696.44| 1,5692.46| 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 1,5691.68| 0.002665| 1,596.44 1,697.64| 1,592.43| 1,592.38 247
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 1,681.44| 0.002470| 1,591.94 1,5691.63| 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 1,681.72| 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|18inch 0.012| 1,586.36 1,686.12| 0.004941| 1,590.82 1,690.72| 1,587.31| 1,587.05 4.94
P755 35,815 3.40 17.00 2.81 8.02| 20.12|18inch 0.012 1,586.36 1,686.26| 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 1,682.12 1,682.02| 0.002535| 1,590.87 1,690.95| 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 1,684.85 1,682.02| 0.407194| 1,590.93 1,690.95| 1,685.14| 1,583.64 12.62
P750A 167,844 3.28 18.50 12.74 59.16| 129.03|24 inch 0.012 1,681.44 1,573.92| 0.058281| 1,591.63 1,693.00| 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 1,673.92 1,673.90| 0.001967| 1,593.00 1,678.00| 1,575.33| 1,575.18 4.04
P-58 4,809 4.22 10.02 0.47 11.85| 164.12|4x 2 ft 0.035 1,596.34 1,596.00| 0.002090| 1,596.98 1,696.00| 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 1,697 .42 1,696.34| 0.149583| 1,597.75 1,696.98| 1,5697.65| 1,596.45 7.82
P-61 5,611 4.22 10.00 0.55 88.17 8.5014 x 2 ft 0.035| 1,596.23 1,695.25| 0.115706| 1,596.75 1,695.25| 1,596.32| 1,595.31 2.21
P-62 5,611 4.21 10.06 0.55 2568 13.24|4x21t 0.035| 1,594.66 1,694.53| 0.009819| 1,595.25 1,694.54| 1,694.79| 1,594.61 1.04
P772 16,504 4.07 11.13 1.55 17.56| 31.16|24 inch 0.012 1,690.72 1,690.56| 0.005135| 1,600.12 1,601.20| 1,591.18| 1,591.21 3.45
Title: Red Mountain McKellips Road Project Engineer: David Osborn
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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| (ft) Size n Invert Invert (ft/ft) Ground Ground Grade Grade | Velocity

(ft?) (in/hr) (min) Flow (cfs) Elevation | Elevation Elevation | Elevation Line In | Line Out | (ft/s)

(cfs) (ft) (ft) (ft) (ft) (ft) (ft)

P771 33,393 4.05 11.28 313 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| 1,591.21 272
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| 2562| 127.18|24 inch 0.012| 1,590.41 1,689.02| 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|18inch 0.012| 1,591.45 1,5691.08| 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 1,691.08| 0.004950| 1,595.21 1,695.05| 1,591.58| 1,591.59 2.69
P195 44,639 3.98 1177 4.11| 106.06| 103.20|24 inch 0.012 1,5689.02 1,669.69| 0.187306| 1,596.00 1,576.06| 1,589.73| 1,569.96 16.31
P-64 5,658 422 5.01 0.55 14.15 3.00|24 inch 0.012| 1,581.41 1,5681.40| 0.003333| 1,594.33 1,694.33| 1,583.40| 1,583.40 2.18
P-65 5,658 4.22 5.00 0.55| 200.97| 12.00|24inch 0.012| 1,589.48 1,581.41| 0.672500( 1,594.45 1,5694.33| 1,589.73| 1,583.40 13.86

Title: Red Mountain McKellips Road Project Engineer: David Osborn
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Scenario: Base

Node Report

Label Area | Inlet Inlet | System | Inlet Tc |System Tc| System | System Rim Sump | Hydraulic | Hydraulic Headloss
(ft?) 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)

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+00.0 41.44' 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 5.27 422 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| 1,5685.18| 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+20.22-36.92' 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 5575 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 3.991 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 Energy
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+82.29 56.21' 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+44.0 44.28' Lt 7,477| 0.94| 7,020| 119,509 5.00 17.46 3.36 9.2911,590.45( 1,582.12| 1,583.74| 1,583.70| HEC-22 Energy
CB756 30+79.0 47.03' 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 2.8111,590.20| 1,586.36| 1,587.00| 1,587.00| 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
(ft2) C CA CA (min) (min) Intensity | Rational |Elevation | Elevation| Grade Grade Method

(ft?) (ft2) (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 1413 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+67 141.95' 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+49.41 133.13' Lt 6,135 0.91| 5,592| 44,639 10.00 1177 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+32.73 27.76' 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 | Average
CA | Intensity | Flow Time| System | Capacity | (ft) Size n Invert Invert (ft/ft) Ground Ground Grade Grade Velocity
(acres) | (in/hr) (min) Flow (cfs) Elevation Elevation Elevation Elevation Line In Line Out (ft/s)
(cfs) (ft) (ft) (ft) (ft) (ft) (ft)

P851 0.742 4.22 5.00 3.16 17.65 46.98 (18 inch 0.012 1,5695.63 1,694.50| 0.0241 1,5699.71 1,699.55 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 1,695.05| 0.0058| 1,599.81 1,699.72 1,697.05 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 1,691.79| 0.0050| 1,596.96 1,596.96 1,692.84 1,692.57 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 1117 4.22 5.55 4.75 10.96| 10.00|24 inch 0.012f 1,573.02 1,5673.00| 0.0020( 1,579.00 1,581.00 1,575.00 1,575.00 3.36
P862 0.482 422 5.00 2.05 17.50| 68.60|24 inch 0.012| 1,593.42 1,693.07| 0.0051| 1,598.01 1,598.07 1,5693.92 1,593.88 3.73
P861 0.968 4.22 5.31 412 41.75| 131.95|24 inch 0.012( 1,593.07 1,689.24| 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 1,676.02| 0.0976| 1,595.56 1,581.00 1,590.26 1,5678.02 15.89
P858B 1.924 4.22 6.39 8.19 10.95| 10.01|24 inch 0.012| 1,576.02 1,676.00| 0.0020( 1,581.00 1,580.00 1,678.01 1,5678.00 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 1,690.34 4.31
P860 0.206 4.22 5.00 0.88 17.26| 58.49|24 inch 0.012| 1,590.61 1,690.32| 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 1,5690.05| 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 1,5690.05 1,689.64| 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|18inch 0.012| 1,552.26 1,652.10| 0.0049| 1,555.25 1,556.01 1,5654.00 1,554.00 0.52
P855 0.190 4.22 5.00 0.81 2434| 21.28|24inch 0.012| 1,589.69 1,689.48| 0.0099| 1,594.27 1,593.86 1,590.12 1,590.13 3:57
P854 0.650 4.22 5.10 277 227.61 4.44|24 inch 0.012| 1,589.48 1,685.65| 0.8626| 1,593.86 1,5693.75 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 1,5686.87| 0.0601| 1,594.19 1,594.40 1,588.86 1,588.87 8.66
P856 0.399 422 512 1.70 58.78| 20.16(24 inch 0.012| 1,586.83 1,685.67| 0.0575| 1,594.23 1,594.41 1,587.28 1,585.92 8.28
P857 0.274 422 5.00 1.16 22.80 26.57 |24 inch 0.013 1,589.10 1,688.83 0.0102 1,5693.72 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 1,689.47 1,585.68| 0.5178 1,594.05 1,594.20 1,689.95 1,687.68 18.57
P870 0.596 4.22 5.76 2:53 17.28| 36.22|24 inch 0.012| 1,590.91 1,690.73| 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 1,690.26| 0.0051| 1,595.51 1,5695.17 1,591.38 1,691.39 4.43
P867A 2.024 4.22 6.33 8.61 103.19| 74.85(24 inch 0.012| 1,590.26 1,676.99| 0.1773| 1,595.17 1,581.00 1,591.31 1,678.99 19.92
P867B 2.024 4.22 6.39 8.61 10.95| 10.01|24 inch 0.012| 1,576.99 1,676.97| 0.0020( 1,581.00 1,581.00 1,578.98 1,678.97 3.86
P871B 0.125 4.22 5.00 0.53 32.93| 78.07|24 inch 0.012| 1,594.74 1,693.33| 0.0181| 1,599.35 1,5698.28 1,594.99 1,693.75 3.89
P871A 0.334 4.22 5.33 1.42 32.94| 133.91|24 inch 0.012 1,593.33 1,690.91| 0.0181| 1,598.28 1,595.96 1,693.74 1,591.50 5.23
P881 0.208 4.22 5.00 0.89 33.17 46.40( 24 inch 0.012 1,5694.18 1,593.33 0.0183 1,5698.35 1,598.28 1,594.50 1,693.76 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 1,594.23 573
P863 0.119 4.22 5.00 0:51 18.97 53.39|24 inch 0.012 1,693.84 1,693.52 0.0060 1,5697.00 1,698.55 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 1,5693.01 0.0171 1,5698.55 1,598.14 1,594.18 1,5693.76 6.71
P864A 1.037 4.22 5.95 4.41 32.15| 159.76(24 inch 0.012| 1,593.01 1,690.26| 0.0172| 1,598.14 1,595.17 1,693.75 1,591.40 TAT
P882 0.208 4.22 5.00 0.89 34.32| 55.07|24 inch 0.012] 1,594.09 1,693.01| 0.0196| 1,598.26 1,598.14 1,594 .41 1,5693.76 4.67
P877 1.097 4.22 5.00 4.67 3.79| 68.08|15 inch 0.012| 1,555.12 1,5654.92| 0.0029| 1,558.70 1,5659.23 1,557.69 1,657.39 3.80
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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 (ft) Size n Invert Invert (ft/ft) Ground Ground Grade Grade Velocity
(acres) | (in/hr) (min) Flow (cfs) Elevation Elevation Elevation | Elevation Line In Line Out (ft/s)
(cfs) (ft) (ft) (ft) () (ft) (ft)
P876 1.124 422 5.00 4.78 3.83| 30.08|15inch 0.012| 1,556.22 1,666.13| 0.0030| 1,558.70 1,559.23 1,657.53| 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 1,650.86| 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 (ft) (ft) Line In | Line Out

' (cfs) (ft) (ft)

Jct851 14+36.1 47.5' Lt 0.742 5.10 4.22 3.16| 1,699.55| 1,594.50( 1,594.50( 1,594.50
CB851 13+90 45.58' 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| 1,699.72| 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 1417 5.60 4.22 4.75(1,581.00| 1,573.00| 1,573.00| 1,573.00
Jct852AB 17 5.55 4.22 4.75| 1,579.00| 1,573.02| 1,575.01| 1,575.00| HEC-22 Energy
CB852 17+90 45.58' Lt 0.528| 0.93| 0.491 1447 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+90 45.58' 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| 1,680.00| 1,576.00( 1,576.00| 1,576.00
Jct858AB 1.924 6.39 4.22 8.191 1,681.00| 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+60 29.5' 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| 1,504.97| 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 0.182f 0.89| 0.163 0.396 5.00 5.34 4.22 1.68| 1,5695.34| 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 5.00 422 0.88(1,594.00( 1,590.61| 1,590.93| 1,590.93 | HEC-22 Energy

MH EXST 53+29.79 19.61' 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

Jct854 22+04.41 54.74' Rt 0.650 5.10 4.22 2.77| 1,693.75| 1,685.65| 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| 1,689.69| 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 2.7711,594.29| 1,589.48| 1,590.13| 1,590.06 | HEC-22 Energy
CB879 21+31 47.82' Rt 0.488( 0.93| 0454 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 5.00 422 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 5.00 512 4.22 1.701 1,594.81| 1,586.83| 1,587.33| 1,587.28 | HEC-22 Energy

Jct856 21+81.93 26.04' Lt 0.399 5.16 4.22 1.70| 1,594.41| 1,585.67| 1,585.67| 1,585.67

Jct880 21+48.33 57.09' Lt 0.458 5.01 4.22 1.95(1,594.20| 1,585.68| 1,585.68| 1,585.68
CB880 21+41 51.93' 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| 1,5698.40| 1,594.09( 1,594.41| 1,594.41 | HEC-22 Energy

Jct867 37+13.49 142.88' Rt 2.024 6.43 4.22 8.61(1,581.00| 1,576.97| 1,576.97| 1,576.97
Jct867AB 2.024 6.39 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 3.2211,595.97( 1,590.73| 1,591.43| 1,591.36 | HEC-22 Energy

Title: Red Mountain Brown Road
g:\...\stormcad\brown100%\brownroad.stm

08/15/05 11:20:28 AM

© Haestad Methods, Inc.

Stanley Consuitants Inc

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: David Osborn
StormCAD v5.5 [5.5003]
Page 1 of 2



Scenario: Base

Node Report
Label Area | Inlet Inlet | System | Inlet Tc |System Tc| System.| System Rim Sump | Hydraulic |Hydraulic Headloss
(acres) (] 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]11,596.39( 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| 1,699.85| 1,694.74| 1,594.99| 1,594.99 | HEC-22 Energy
Jct881 35+34 30.63' Lt 0.334 5.33 422 1.42]1,598.28| 1,5693.33| 1,593.75| 1,5693.74 | HEC-22 Energy
CB881 35+34 30.63' 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 3.562| 1,598.98| 1,693.52| 1,5694.20| 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+00 148' Rt 0.170( 0.70| 0.119 0.119 5.00 5.00 4.22 0.51| 1,697.00| 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 5.00 422 4.78| 1,559.12| 1,5656.22| 1,5657.53| 1,5567.53 | HEC-22 Energy
MHB883 49+50 19' Lt 2.221 5.30 4.22 9.45| 1,659.23| 1,554.67| 1,657.39| 1,556.93 | HEC-22 Energy
CB877 49+50 45.58' Rt z 1.675| 0.93| 1.562 1.097 5.00 5.00 4.22 4.67(1,559.12| 1,655.12| 1,557.69| 1,557.69 | HEC-22 Energy
Jct883 52+30.1 19' Lt 2.221 6.17 4.22 9.45( 1,656.58| 1,650.86| 1,555.00| 1,555.00
Title: Red Mountain Brown Road Project Engineer: David Osborn
q:\...\stormcad\brown100%\brownroad.stm Stanley Consultants Inc StormCAD v5.5 [5.5003]
08/15/05 11:20:28 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666
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APPENDIX F

STORM DRAIN DESIGN

Pump Station Outlet Culvert Hydraulics



Pwa, o5 - Tulet
. " 1
{ CoteecT \“‘gl” “eles J
CURRENT DATE: 03-03-2005 FILE DATE: 03-03-2005
C” "RENT TIME: 13:07:35 FILE NAME: PSOUT
FHWA CULVERT ANALYSIS
HY-8, VERSION 6.0
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 O
1583.18 35.0 0.0 (.0 0.0 0.0 0.0 0.0 0.00 O
"584.13 70.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
84 .94 105.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
1585.66 140.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
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 O
1587.92 280.0 Q50 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
1588 .21=—— 300.0=——"— 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
1588.96 350.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
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
<1l> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000




2

C'™ "ENT DATE: 03-03-2005 FILE DATE: 03-03-2005
Ce 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) (EE) (ft) (F1) <F4> {£E) (ft) (L) (f£) (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 1-82n 071 1.46 0.56 i P 16.30 1.59
70.00 1584 .13 2.55 -6.22 1-8S2n 0.96 2 .07 1.02 2.49 18.79 1.95
105.00 1584 .94 3.36 -5.88 1-S8S2n 1.18 2.56 1.26 3.08 21.02 2.18
140.00 1585.66 4.08 -5.53 1-8S2n 140 3.00 150 3 .87 22.33 2 36
175.00 1586.29 4.71 -5.18 1-8S2n 1.58 3.35 1.69 3.99 23.32 2 .51
210.00 1586.86 5.28 -4.80 1-8S2n | o 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-S8S2n 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%7 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
* 13 SITE DATA * )k k% CULVERT INVERT *kkhkkkkkkhkkhkkikkhkkkk*k

*k Kk kK

INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION

NUMBER OF BARRELS

SLOPE
CULVERT LENGTH ALONG SLOPE

(V/H)

0.
1581.
244.
1570
1
0.
244,

00 ft
58 ft
00 ft
50 £t

0454
25 ft

CULVERT DATA SUMMARY ***kk*kkhkkkhkkhkkhkhkhkhhkhk*
CIRCULAR
7.50 ft
CONCRETE

BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n

INLET TYPE

INLET EDGE AND WALL
INLET DEPRESSION

0.012

CONVENTIONAL
SQUARE EDGE WITH HEADWALL

NONE




3

CI™ RENT DATE: 03-03-2005 FILE DATE: 03-03-2005
c ENT TIME: 13:07:35 FILE NAME: PSOUT

TAILWATER

**% %% %% REGULAR CHANNEL CROSS SECTION *** %k *xkkkkkk%

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

**kx*x%%x UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (£/s) (psf)
0.00 1570.50 0.000 0.00 0.00 0.00
35.00 1672 .21 0.214 1.7L 1.58 0.11
70.00 1572 .99 0.218 2.49 L.95%5 016
105.00 1573.58 0.219 3.08 218 0.19
140.00 1574 .07 0.220 3.57 2.36 0.22
175.00 1574 .49 0.221 3.98 2 B 025
210:00 1574 .87 0.222 4 .37 2463 Q.27
245.00 1575 .22 0.222 4.72 2.74 0.28
280.00 1575.54 0. 223 5.04 2.84 @.31
300.00 1575 .7% 0223 5 20 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




Ploe 40 Outlet 1
CURRENT DATE: 03-03-2005 Ceolued Euerey E‘@“%“\@*\ FILE DATE: 03-03-2005
CI"™RENT TIME: 13:33:40 FILE NAME: PSOUT
FHWA CULVERT ANALYSIS
HY-8, VERSION 6.0
= SITE DATA CULVERT SHAPE, MATERIAL, INLET
i}
1 INLET OUTLET CULVERT | BARRELS
A% ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING  INLET
NO. {ft) [£t] (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 O
1574.99 35.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
1575.35 70.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
75.68 105.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
576 . U1 140.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
1576.33 175.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
1576.69 210.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
1577.05 245.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
1577.49 280.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
1577.79 300.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
1578.53 350.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
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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CI" NeNT DATE: 03-03-2005 FILE DATE: 03-03-2005
C. ENT TIME: 13:33:40 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 W
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (BE ), (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 1-8S2n 1.18 1.46 1.18 1.71 7.60 1.59
70.00 1575.35 2,90 4.35 1-82n 1.72 2.07 1.78 2.49 8.61 1.95
195.00 1575.68 3.51 4.68 1-82n 2173 2 .56 2 i 3.08 9.58 2:18
140.00 1576.01 4.23 5.01 1-82n 2.47 3.00 2.59 3.87 10.32 2..36
1L75.00 1576.33 4.86 5.33 1-82n 2.79 3.35 2.93 3.99 10.92 25l
21.0.00 1576 .69 5.44 5.69 1-8271) 3.09 3.70 3. 25 4 .37 11.43 2.:63
245,00 1577.05 5.97 6.05 1-82n 336 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 T w03 7.30 1-S2n 4 .16 4 .82 4 .36 5. 61 13.14 301
El. inlet face invert 15%71.00 £t El. outlet invert 1570.50 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
* * SITE DATA * %k k%% CULVERT INVERT *hkkkhkKhkhkFxirhkkhkkikkxik
INLET STATION 0.00 ft
INLET ELEVATION 1571.00 ft
OUTLET STATION 100.00 ft
OUTLET ELEVATION 1570.50 ft
NUMBER OF BARRELS 1
SLOPE (V/H) 0.0050
CULVERT LENGTH ALONG SLOPE 100.00 ft
*x*k*k k% CULVERT DATA S[J'MMARY Eak b b b I I I I i e i i I i b b 2 2 2 ]
BARREL SHAPE CIRCULAR
BARREL DIAMETER 7 .50 rt
BARREL MATERIAL CONCRETE
BARREL MANNING'S n 0.012
INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
INLET DEPRESSION NONE
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C™" RENT DATE: 03-03-2005 FILE DATE: 03-03-2005
¢ !ENT TIME: 13:33:40 FILE NAME: PSOUT

TAILWATER

*hdkddr REGULAR CHANNEL CROSS SECTION #*#®%d@ &k dkifkkkk

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

*xkF*xkx*x* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (£/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 CURRENT TIME FILE NAME FILE DATE
03-03-2005 13832 : 57 PsSOUT 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 = 34.353 ft

THE LENGTH OF THE POOL = 22,902 fe

THE LENGTH OF THE APRON = 11.451 ft

THE WIDTH OF THE BASIN AT THE OUTLET = 9.500 .£t

THE DEPTH OF POOL BELOW CULVERT INVERT = 2,290 ft

THE THICKNESS OF THE RIPRAP ON THE APRON = 4.000 ft

THE THICKNESS OF THE RIPRAP ON THE REST OF THE BASIN = 3.000 ft

THE BASIN OUTLET VELOCITY = 12.157 fps

THE DEPTH OF FLOW AT BASIN OUTLET = 2.598 ft
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Flood Control District

of Maricopa County

Board of Directors
Fulton Brock, District 1
Don Stapley, District 2

Andrew Kunasek, District 3

Max Wilson, District 4

Mary Rose Wilcox, District 5

w.fce mar :
301 West Dcarango Stmet
Yoenix, Arizena 85009
Tone:, S-S06-1501

X 6625064601

I. 6028055897

February 9, 2005

'”'\\

-

——

Joseph W. Warren, P.E. i F?’(C JE‘ ”P%H,

Arizona Department of Transportation

Project Manager

Valley Project Management SRLLEY PRUGG
205 S. 17" Ave., MD 614k HEANAGERERT
Phoenix, AZ 85007

RE:  Red Mountain Freeway, Power Road to University Drive Section, Stormwater Best Management
Practices (PCN 300.02.01) :

Dear My. Warren:

This 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 concetns have been a national issue since the Clean Water Act
was passed in 1972. ADOT were in fact a permittee under Phase I of the federal National Pollutant
Discharge Eliminaton System (NPDES permit # AZS000018) and were required to submit a renewal
permit application prior to the expiry date on permit (AZS000018) and most recently has been required
through a consent decree with ADEQ to submit a statewide stormwater management plan.

On March 10, 2003, smaller cities and urbanized County areas (including Maricopa County which is
inclusive of the District) were required to obtain AZPDES permits for their municipal separate storm
sewer systems. To carry out the Disuict’s water quality program Arizona Revised Statute 48-3622 allows
the District to malke reasonable conditions for and restrictions on discharges enteting or connecting to
District structures. This 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 Distyict to construct
portions of the freeway in the vicinity of the Spook Hill FRS. Since 1999, the Disttict has imposed fitst
flush as 2 minimum standard/requirement upon any entity connecting to a District structure.

In the Interpovernmental Agreement for the Project ADOT agrees to abide by ADOT’s
NPDES/AZPDES permit and to hold the District harmless for environmental claims. Because of
those provisions the District will accept the proposed Best Management Practices (BMPs) (with some
modifications) as outlined in your letter {dated December 6, 2004) as sufficient at this point in time. It
has always been the District’s contention that water quality impacting District property and structures
needs to be addressed by unhzmg BMPs to the Maximum Extent Possible (MEP). We do however,
want to put ADOT on notice that they will solely be tesponsible and held liable for any water quality
concerns associated with the highway runoff if such runoff is ever detérmined to be causing or
contributing to a violation of water quality standards.



Joseph W Warren, PE
February 9, 2005
Page 2 of 3

The following are the modifications requested:

1) The lines discharging directly 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 ptior to

dischasge.

2) Further clagification on how the pump station functions if the pump station is shut down to contain a
spill. This information can be contained in ADOT’s Emergency Action Plan for the freeway segment
within the Spook Hill FRS flood pool. The District 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 the box at the
pump station. ADOT may in fact already have that volume contained. We are only interested in the
onsite volume of the freeway prism (excluding discharge that would be eliminated via cross streets
entering into the City of Mesa’s storm drain system or some other form of pretreatinent). Options in
the design of the pump station system could allow for a bypass if fitst flush is already contained. That
way once the main event has passed, a controlled release could allow more specific BMPs to pretreat the
watet prior to discharge into the flood pool

The District will allow the discharges in accordance with the ADOT NPDES/AZPDES permit as it is
now or as it may be modified in the future by ADEQ including the outlined BMPs and modifications
above. However, the District strongly encourages and recommends that ADOT evaluate the following

considerations into their design.

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

of an operations type solution.

2) Considering the fact that ADOT is under permit renegotiations with ADEQ and that ADOT’s own
permit conditions with ADEQ may change within several months prior to construction, it would be
advisable for ADOT to consider a structural solution to stormwater quality entering the District
structure. This would be far less costly than retrofitting in the future if a water quality problem was

identified.

3) Consider talking to Caltrans and consider BMPs they ate utilizing. They are very experienced in
BMPs related to highway runoff and have changed their means of doing business substantially due to
many lawsuits and consent decrees related to their operations. It would be in ADOT’s best interest to
protect themselves due to their proximity to the Salt River in this situation. (Caltrans website -
http://www.dot.ca.gov/hq/env/stormwater/index.htm).
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Joseph W Wargen, P E
February 9, 2005
Page 3 of 3

The District continues to look forward to working with ADOT on addressing water quality issues. If
you have any questions or concerns relevant to this response, please do not hesitate to contact Mike
Greenslade at 602-506-5426. I will be moving on to a new position at the County Eavironmental
Services Departinent as the County’s Stormwater Program Coordinator effective February 14, 2005.

Yours truly,

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

Ce: Michael Greenslade, P.E. — Structures Management Branch
Shelby Brown, CFM — Contracts Branch
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Todd Williams

Flood Control District of Maricopa County
2801 West Durango 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 of Maricopa 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 (BMP’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 will implement a number of Best Management Practices (BMP) 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 alternative 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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b)

c)

d)

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

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 construction projects as
outlined in the ADOT Erosion 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.

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.

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.

Hazardous Materials Spill Response Team — ADOT has signed a memorandum of understanding
(MOU) 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-call
contract and funds available to have the spill cleaned up. The ALERT team is managed by Craig

~ Comnwell from the Phoenix Maintenance District.

Storm Sewer System and Pump Station Maintenance

a. Storm 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 Recpient
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self cleaning and are not inspected or cleaned unless necessary. Storm 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
determined 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 alarm 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:

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 enabling legislation, do have land use authority, along with
enforcement authority. This program is managed by Richard Tafoya from ADOT Central

Maintenance.

Erosion Control Practices - Ongoing maintenance programs provide permanent 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.

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 10 ft by 10 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 the first 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.

2001 Award Redpient
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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

- 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
briefly discussed, 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
comments 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,

) arre——

SEPH W. WARREN
Project Manager
Valley Project Management
205 S. 17" Ave., MD 614E
Phoenix, AZ 85007

cel
Dan Lance, ADOT

Richard Tafoya, ADOT

Mike Chase, Stanley Consultants

2001 Award Recipient
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POWER ROAD AND CAP UNDERPASS
DETENTION BASIN DESIGN

e Detention Basin Volumes and Calculations

Appendix G: Power Rd and CAP Underpass Detention Basin Design
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Red Mountain Freeway - Power Road to University Drive
Drainage Basin Runoff & Detention Volumes: SCS Dimensionless Hydrograph

Area Runoff Area Runoff Rational
Paved Coefficient Unpaved Coefficient Area  Composite Discharge
1D (ac) BEH (ac) e Total (ac) "c" 10-yr (cfs)

Tc (min)

Basin B 6.23 0.95 2.65 0.50 8.88 0.82 30.6
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q:\15539\Drainage\SBFR Plan\, Detention95%.xls, 2:59 PM, 4/7/2005

Designed by: _ RS R Date: 4-7-0 £
Checked by: Date:
Dimensionless Runoff Average Volume
Tabulated Hydrograph, qt  Hydrograph Discharge (cfs) (cfs-hr)
Time t (hr) (cfsfin) (cfs) qiKxqr  (Qi* Gi1)/22qayg  GavgX(tiesti)
(Tc=0.17)
1.0 24 0.7 0.9 0.26
1.3 34 1.0 1.3 0.39
1.6 63 1.6 5.9 1.76
19 334 10.1 148 148
20 647 19.6 25.1 2.51
2.1 1010 306 247 247
2.2 623 189 127 j [
23 217 6.6 5.5 0.55
24 147 4.4 4.1 0.41
25 123 3.7 3.4 0.34
26 104 3.1 2.9 0.29
27 86 26 2.5 0.25
28 76 2.3 24 0.43
3.0 66 20 1.9 0.37
3.2 57 1:7 1.6 0.33
34 51 15 15 0.29
3.6 46 14 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
46 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 04 0.4 0.76
120 12 0.4 0.2 0.73
16.0 0 0.0 0.0 0.00
Runoff (cfs-hr)= 19.32
Total Runoff Volume (cf)= 69561
Power Rd. Basin Grading
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 316089 26989
1565.00 44027 37818
Detention Basin Volume Provided (cf)= 105559



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

Area Runoff Area Runoff Rational
Paved Coefficient Unpaved Coefficient Area  Composite Discharge
D (ac) e (ac) "c" Total {ac) e 10-yr (cfs) Tc (min)

Tc (hr)

Basin A 2.89 0.95 2.58 0.50 5.46 0.74 17.0

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

Designedby: _ R 9 R Date: 4 -7-0 o
Checked by: Date:
Dimensionless Runoff Average Volume
Tabulated Hydrograph,qt  Hydrograph Discharge (cfs)  (cfs-hr)
Time t (hr) (cfsfin) (cfs) GKxqr  (Qi* Gie1)/27qavg  QavgX(lier-t)
(Tc=0.17)
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
1.8 334 5.6 8.3 0.83
2.0 647 10.9 139 1.39
2.9 1010 17.0 137 1.37
2.2 623 10.5 74 0.71
23 217 3.7 3.4 0.31
2.4 147 2.5 2.3 0.23
25 123 20 1.9 0.19
26 104 1.8 1.6 0.16
2.7 86 1.4 14 0.14
2.8 76 1.3 12 0.24
3.0 66 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 0.7 045
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 0.18
6.5 21 0.4 0.3 0.17
7.0 20 0,3 0.3 0.18
7.5 19 0.3 0.3 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
Runoff (cfs-hr)= 10.75
Total Runoff Volume (cf)= 38689

CAP Underpass Basin Grading

Elevation Area (sf) Vol. (cf}
1561.00 0 0
1562.00 5799 2900
1563.00 8076 6938
1564.00 9235 8656
1665.00 10451 9843
1566.00 11723 11087
Detention Basin Volume Provided (cf)= 39423




APPENDIX H

McKELLIPS ROAD
PUMP STATION ANALYSIS

e Pump Station & RCB Vault Stage-Storage

o Freeway Drainage System 50-Year Hydrograph
(Pump Station Design Inflow Hydrograph)

e Summary of Pump Curves

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

e Submersible Pump

Appendix H: McKellips Road Pump Station Analysis
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Red Mountain Freeway - SR 202L Power to University - Stage-Storage

SCI Proj. #: 17000

Wet Well Data

P ADOT Proj # : H5782 01C
; Designed By: CLJ
Stanley Consultants wc Checkedl By:
Approved By:

Box Culvert Data RCB1 RCB2 RCB3

Number of Barrels = 1 1 1 Top of Well =

Culvert Span, W (ft) = 10 10 10 Bottom of Well =

Culvert Height, H (ft) = 10 10 10

Culvert Slope, S (ft/ft) = 0.000994 0.001026  0.000995

Culvert Length, L (ft) = 402.3 253.4 884.3

Downstream Invert (ft) = 1550 1550.4 1550.66

Upstream Invert (ft) = 1550.4 1550.66 1551.54

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

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

Date:
Date:
Date:

1567 ft
1543 ft

1/21/2005

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

=S

»

SCI Proj. #: 17000
ADOT Proj #: H5782 01C

;. Designed By: : 1/21/2005
Stanley Consultants wc Checked By: e
ADOT Approved By:
Wet Well Data
Length of Sloping Bottom = 30.67 ft Width (at 3 pumps) = 49.33 ft
Length of Flat Apron = 2.00 ft Additional Pumps = 2 each (5 pumps)
Bottom to Corner Chamfer = 21 ft Total Width = 73.33 ft
Corner Chamfer to End Wall = 9.67 ft Wet Well Invert = 1543 ft (CBC Outlet - 7)
Bottom Slope = 0.228 ft/ft Top of Wet Well = 1567 ft (CBC Outlet + 17")
CBC Outlet Invert = 1550 ft (1550.32 in 30% plans)
Elev at Beg of Chamfer =  1547.79 ft
Water Pumping Area Sloped Apron Before Chamfered Corners Sloped Apron 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 By Uy w, V, Dy Ly W, Ve D, Ls W, Wave " Dq Lg Wy Vg L Vi, Elevation
(ft) (ft) (ft) (ft) (cu ft) (ft) (ft) (ft) (cu ft) (ft) - (ft) (ft) (ft) (cu ft) (ft) (ft) (ft) (cuft) | (sqft) | (cuft) (ft)
1543 0 25.17 73.33 0 0.00 0.00 73.33 0 0.00 0.00 73.33 73.33 0 0.00 0.00 54.00 0 25.17 0 1543
1544 1 25.17 73.33 1,846 0.00 4.38 73.33 161 0.00 0.00 73.33 73.33 0 0.00 0.00 54.00 0 29.55 2,006 1544
1545 2 2517 73.33 3,691 0.00 8.76 73.33 643 0.00 0.00 73.33 73.33 0 0.00 0.00 54.00 0 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 0 0.00 0.00 54.00 0 38.31 6,962 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 0 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 4,008 0.00 0.90 71.52 72.43 7 0.00 0.00 54.00 0 47.07 13,244 1548
1548 [§ 25.17 73.33 11,073 1.21 21.00 7333 5,549 0.00 5.29 62.76 68.05 217 0.00 0.00 54.00 0 51.45 16,839 1549
1550 7 25.17 7333 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 0 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 2547 73.33 22,147 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 g72 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 27,108 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 2517 73.33 38,757 16.21 21.00 73.33 28,648 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 stair well area.

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

={ SCl Proj. #: 17000

2 ADOT Proj #: H5782 01C
ALY Designed By: cLJ Date: 1/21/2005
Checked By: Date:
% Approved By: Date:
Stanley Consultants wc
Wet Well Data
Top of Well = 1567 ft
Bottom of Well = 1543 ft
Depth in Volume Total
WSEL Wet Well Wet Well RCBC Volume WSEL
(ft) (ft) (cu ft) (cu ft) (cu ft) (ft)
1543 0 0 0 0 1543
1544 1 2,008 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 1 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
—+— Wet Well —— CBC Storage —+— Total
£ 1560 ] - V,f‘f %Kr’f
s ] o
= E .::5/"/
T 1550
s ¥
1540 3 . : . .
0 100,000 200,000 300,000 400,000
Storage (cf)

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



APPENDIX H

McKELLIPS ROAD
PUMP STATION ANALYSIS

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

Qa e SCI Proj #: 17000 Designed By: CLJ Date: 1/21/2005
: ADOT Proj # : H5782 01C Checked By: ZZZ Date: /o
ADOT Stanley Consultants c ~ spproved By: Date:
Inflow Hydrograph
450 ! ! i ‘ : it
400 i H ———————— e e e e S A s S e
e
S K A A T T A A R A S SR N
L A e e e I s s e e e A
1 B S S s S St s S B s
' 50 ' ' ' : : ! ' : ' ' : 3 : ;
- ,
Lt =
e’ 250 ) PR S | e R e e e e e e e
(o)
o
|
©
S
@ 200 ~0 ————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
a .
150
100 -

50 -

0 e — =
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Time (hours)

Inflow Hydrograph Q:\17000\Active\07-Design\11-Water Res\Pump Station\RMPS - 5PMPs - 90% Design.xIs



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

>

=

ADOT

=

Stanley Consultants e

SCI Proj #: 17000

ADOT Proj #: H5782 01C

Designed By: CLJ

Approved By:

Checked By: Zﬁ

Date:
Date:
Date:

1/21/2005

_Eos

Dimensionless Input q tmax = 414 K=qmax/Q= 0.9760
Unit Hydrograph Runoff Parameters Q= 424 T.= 073
Time | for Tc1 Time | Hydrograph| Average Volume Calculation
(oM q=Kq; 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 5.65 29.1 19,980 0.46 104,580 2.40
2.4 68 2.1 66 89 8.90 38.0 32,040 0.74 136,620 3.14
22 | 115 | 22 112 151 15.05 53.0 54,180 1.24 190,800 4.38
23| 194 | 2.3 189 238 23.80 76.8 85,680 1.97 276,480 6.35
24 | 294 | 24 287 329 32.90 109.7 118,440 2.72 394,920 9.07
25| 380 | 25 371 393 39.25 149.0 141,300 3.24 536,220 12.31
26 | 424 | 2.6 414 407 40.70 189.7 146,520 3.36 682,740 15.67
27 | 410 | 2.7 400 380 38.00 227.7 136,800 3.14 819,540 18.81
28 | 369 | 2.8 360 303 60.60 288.3 218,160 5.01 1,037,700 | 23.82
30| 252 | 30 246 207 41.40 329.7 149,040 3.42 1,186,740 | 27.24
32| 172 | 3.2 168 144 28.80 358.5 103,680 2.38 1,290,420 | 29.62
34| 123 | 34 120 106 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
55 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 9.756 526.5 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
120 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 0 0.0000

1. Based upon the drainage area T, 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 - 5SPMPs - 90% Design.xls



Urban Watershed Dimensionless Unit Hydrograph Coordinates for use with Rational Method

e Q‘ SCI Proj #: 17000 Designed By: CLJ Date: 1/21/2005
;@ '(.‘ ADOT Proj #: H5782 01C Checked By: Date: &/
Stanley Consultants wc ADOT T AchnetiEg Date:
Urban Watershed (Only) Coordinates of Dimensionless Unit Hydrograph to be used with the Rational Method
q; (cfs/in runoff)
T. (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 %
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 s 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 3 21
2.2 623 800 676 468 308 115 72 54 41 27
23 217 481 676 592 467 194 112 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 b7 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 0 0 0 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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Summary of Pump Curves



Red Mountain Freeway - SR 202L Power to University - Pump Curves

= 04 SCI Proj #: 17000
] '(.‘ ADOT Proj #: H5782 01C
Stanley Consultants wc ADOT —

Designed By: CLJ Date: 1/21/2005
Checked By: Date: o
Approved By: Date:

Pump System Operation Curve
WSEL Q Q 1566.00
(ft) (cfs) (gpm) _ 1564.00 -
T 1562.00 -
1548.00 53.2 23,900 = 1560.00 - |
1548.67 53.5 24,000 ® 1558.00 :
1550.00 54 1 24,300 E 1556.00 - 3
1552.00 55.0 24,700 S 1554.00
1554.00 55.9 25,100 W 1552.00 - :
1556.00 56.8 25,500 2 1550.00 i
1558.00 57.9 26,000 1548.00 - ; : 2
1560.00 58.8 26,400 1546.00 i i : , : ' ; r
1561.00 59.3 26,600 520 530 540 550 560 57.0 580 59.0 600  61.0
1562.00 59.7 26,800
1564.00 60.6 27,200 Pump Discharge (cfs)
1566.00
1564.00 -
3 1562.00 -
= 1560.00 |
g 1558.00 -
= 1556.00 - |
S 1554.00 A |
W 1552.00 :
= 1550.00 - :
1548.00 - ; |
1546.00 : : : : & ; .
23,500 24,000 24,500 25000 25500 26,000 26,500 27,000 27,500
Pump Discharge (gpm)

Pump Operation Curve
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Pump Station Analysis Summary Output Curves



Red Mountain Freeway (SR 202L) Pump Station
Inflow and Outflow Hydrographs

— Qutflow —i#— Inflow

Q (cfs)

Time (hrs)

Inflow&Outflow Hydrograph Q:\17000\Active\07-Design\11-Water Res\Pump Station\RMPS - 5PMPs - 90% Design.xlIs



Red Mountain Freeway (SR 202L) Pump Station
Inflow, Outflow and Total Storage Mass Curves

e |nflow —— Outflow —— Total Storage
2,000,000 -
1,800,000 — --------------------------- --------------------------- --------------------------- --------------------------
1,600,000 — --------------------------- ----------------------------------------------------------------------
1,400,000 ------------------------------ 7 ---------------------------- --------------------------- ------------------------
1,200,000 ----------------------------- ------------------------- ------------------------- -----------------
g : ; | : ; 3 ;
8 1,000,000 - --------------------------- ------------------------- o s --------------------------- --------------------------- --------------------
2 ] : : f ] : :
o 4 ! : i ' : :
= ] 5 z / : : a
BOO,000 ~premesmrnmmmmnmreranennens e N A4 frorasasees s nea s frormrm s s e R e,
600,000 ﬂ ---------------------------- --------------------------- ........................... ..................... ;
400,000 — --------------------------- ---------------------------- ........................... ,,,,,,,,,,,,,,,,,,,,,,,
200,000 ~ ------------------------- --------------------------- ---------------------- ------------------------- ---------------------- ----------------
O il T T R 1 T T T T T T
0 1 2 3 4 5 6 7

Time (hrs)

Inflow&Outflow Mass Curve Q:\17000\Active\07-Design\11-Water Res\Pump Station\RMPS - 5PMPs - 30% Design.xls



Red Mountain Freeway (SR 202L) Pump Station
Wet Well Water Surface Elevation Curve

1565.00

1560.00 /\

' 1555.00

WSEL (feet)

1550.00 AN NS /\ [\ VANWANWANFA
Vv NNV

1545.00 / oo

1540.00 i
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00

Time (hours)

Wet Well WSEL Curve Q:\17000\Active\07-Design\11-Water Res\Pump Station\RMPS - 5PMPs - 90% Design.xls
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Main Storm Water Pump
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RED MTN FWY, POWER ROAD - UNIVERSITY DRIVE

ADOT

MESA, ARIZONA

FLOW (GPM)

20 42

22000 22.47 5.09
23000 23.49 5.33
24000 24.51 5.56
25000 25.53 5.79
26000 26.55 6.02

Calevlationsd BY : Fred Rovse fufos
C,b\ﬂ,o\écw\ E:T % Cg/g/gf'

of 5.0 to 12.0 fps.

Preliminary Static Head Calculation: Red Mtn Fwy Storm Water Pump Station

Weir Crest Elevation

1590.05 Ft Weir Cresat Elevation 1590.05 Ft
@ Max Discharge Flowrate 241 cfs @ Max Dsicharge Flowrate 241 cfs
Low Level Pumps Off Elevation 1548.67 Ft High level Max Elevation 1561
Static Head (2) 41.38 Ft 29.05 Ft
Pump Hydraulics
Flowrate(gpm) (cfs) 20000 44.56 20000 44,56 20000 44,56 0 0 0 0 0 0 0 0
Pump Inlet Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
Sum K 0.04 0.25 1.87 0 0 0 0
Pipe D(in) 24 24 30 30 30 30 30
Pipe D(ft) 2 2 25 25 25 25 25
HyRa(ft) 0.5 0.5 0.63 0.63 0.63 0.63 0.63
Pipe Lenght(ft) 0 0 94 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 |HL(ft) 120|HL(ft) 120{HL(ft) 120 |HL(ft) 120 {HL(ft) 120|HL(ft) 120
Total Headloss 4.11 0.12 0 0.78 0 238 0.82 0 0 0 0 0 0 0 0
TDH (MAX) 45.49
TOH (MIN) 33.16
THD (MIN) Use 33




RED MTN FWY, POWER ROAD - UNIVERSITY DRIVE
ADOT
MESA, ARIZONA

Calculaked By Fred fone. 964

Eharroel, B //W o

FLOW (GPM) VELOCITY (FPS)
20 : 36 42
22000 22.47 6.93 5.09
23000 23.4 7.25 5.33
24000 24.51 7.57 5.56
25000 25.5 ) 7.88 5.79
26000 26.55 ¢ L EE 8.2 6.02
The recommended design velocity should be in the range

of 5.0 to 12.0 fps.

Preliminary Static Head Calculation: Red Mtn Fwy Storm Water Pump Station

Weir Crest Elevation

1590.05 Ft Weir Cresat Elevation 1590.05 Ft
@ Max Discharge Flowrate 241 cfs @ Max Dsicharge Flowrate 241 cfs
Low Level Pumps Off Elevation 1548.67 Ft High level Max Elevation 1561
Static Head (2) 41.38 Ft 29,05 Ft
Pump Hydraulics
Flowrate(gpm) (cfs) 22000 49.02 22000 49.02 22000 49.02 0 0 0 0 0 0 0 ]
Pump Inlet Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
Sum K 0.04 0.25 1.87 0 0 0 0
Pipe D(in) 24 24 30 30 30 30 30
Pipe D(ft) 2 2 25 25 25 25 25
HyRa(ft) 0.5 0.5 0.63 0.63 0.63 0.63 0.63
Pipe Lenght(ft) 0 0 94 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 HL(f) 120 HL(ft) 120 HL(ft) 120 HL(ft) 120 [HL(ft) 120 |HL(ft) 120
Total Headloss 4,98 0.15 0 0.95 1] 29 0.88 0 0 0 o} 0 0 0 0
TDH (MAX) 46.36
TDH (MIN) 34.03
THD (MIN) Use 34.03




RED MTN FWY, POWER ROAD - UNIVERSITY DRIVE

- ol evl 614@6( Bf F;QC/ 20%56 9
Chaclesd By | 227" stzet

[FLOW (GPM)
20 24 36 42
22000 22.47 15.8 6.93 5.09
23000 23.49 16.31 7.25 5.33
24000 24.51 17.02 7.57 5.56
25000 25.53 17.73 7.88 5.79
26000 26.55 18.44 8.2 6.02
The recommended design velocity should be in the range

of 5.0 to 12.0 fps.

Preliminary Static Head Calculation: Red Mtn Fwy Storm Water Pump Station

Weir Crest Elevation 1590.05 Ft Weir Cresat Elevation 1590.05 Ft
@ Max Discharge Flowrate 241 cfs @ Max Dsicharge Flowrate 241 cfs

Low Level Pumps Off Elevation 1548.67 Ft High level Max Elevation 1561
Static Head (Z) 41,38 Ft 29.05 Ft

Pump Hydraulics

Flowrate{gpm) (cfs) 24000 53.48 24000 53.48 24000 53.48 0 0 0 0 0 0 0 o
Pump Inlet Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number &

Sum K 0.04 0.25 1.87 0 0 ¢} 0

Pipe D(in) 24 24 30 30 30 30 30

Pipe D(ft) 2 2 25 25 25 25 25

HyRa(ft) 0.5 0.5 0.63 0.63 0.63 0.63 0.63

Pipe Lenght(ft) 0 0 84 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 [HL(ft) 120 | HL(ft) 120 | HL(ft) 120} HL(ft) 120|HL(ft) 120 HL{ft) 120

Total Headloss 5.9 0.18 0 1.12 0 3.45 1.15 0 0 3 0 0 0 0 0

TDH (MAX) 47.28

TDH (MIN) 34,95

THD (MIN) Use 34.95



RED MTN FWY, POWER ROAD - UNIVERSITY DRIVE

ADOT

MESA, ARIZONA

FLOW (GPM) VELOCITY (FPS)

20 24 36 42

22000 22.47 156 6.93 5.09
23000 23.49 - 16.31 7.25 5.33
24000 24.51 17.02 7.57 5.56
25000 25.53 17.73 7.88 5.79
26000 26.55 18.44 8.2 6.02

The recommended design velocity should be

of 5.0 to 12.0 fps.

Preliminary Static Head Calculation: Red Mtn Fwy Storm Water Pump Station

Weir Crest Elevation

1590.05 Ft Weir Cresat Elevation 1590.05 Ft
@ Max Discharge Flowrate 241 cfs @ Max Dsicharge Flowrate 241 cfs
Low Level Pumps Off Elevation 1548.67 Ft High level Max Elevation 1561
Static Head (2) 41.38 Ft 29,05 Ft
Pump Hydraulics
Flowrate(gpm) (cfs) 26000 57.93 26000 57.83 26000 57.93 0 0 0 0 0 0 0 0
Pump Inlet Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
SumK 0.04 0.25 1.87 0 0 0 0
Pipe D(in) 24 24 30 30 30 30 30
Pipe D(ft) 2 2 25 25 25 25 25
HyRa(ft) 0.5 0.5 0.63 0.63 0.63 0.63 0.63
Pipe Lenght(ft) 0 0 94 0 0 0 0
Minor C-factor Minor C-factor Minor C-factor Minor C-factor Minor C-factor Miner 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
Total Headloss 6.9 0.21 0 1.32 0 4.04 1.33 0 0 0 0 0 0 0 0
TDH (MAX) 48.28
TDH (MIN) 3595
THD (MIN) Use 35.95

Ca/ou/aqéec{ 6!/' /;_M’_c/ %uéﬁ’. c{/(},/gq

b By oo




RED MTN FWY, POWER ROAD - UNIVERSITY DRIVE

ADOT

MESA, ARIZONA

FLOW (GPM) VELOCITY (FPS)

20 24 i 22 36 42

22000 22.47 15.6 6.93 5.09
23000 23.48 16.31 7.25 5.33
24000 24.51 17.02 7.57 5.56
25000 25.53 17.73 7.88 5,79
26000 26.55 18.44 8.2 6.02

The recommended design velocity should be in the range

of 5.0 to 12.0 fps.

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 (2)

Pump Hydraulics
Flowrate(gpm)

SumK

Pipe D(in)
Pipe D(ft)
HyRa(ft)

Pipe Lenght(ft)

Total Headloss
TDH (MAX)

TDH (MIN)
THD (MIN) Use

(cfs)

7.99

49.37
37.04
37.04

Cq(c,u[ae(:cd’%{: Fred Rouse, ‘7/7/54-

1590.05 Ft Weir Cresat Elevation 1590.05 Ft
@ Max Dsicharge Flowrate 241 cfs
1548.67 Ft High level Max Elevation 1561 Ft Preliminary Elevation
41.38 Ft 29.05 Ft
28000 62.39 28000 62.39 28000 62.39 0 0 0 0 0 0 0 0
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 (o} 0 0 0
24 24 30 a0 30 30 30
2 2 25 25 2.5 2.5 25
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-factor Minor C-factor Minor C-factor Minor C-factor Minor C-factor
HL(ft) 120|HL(ft) 120 HL{ft) 120 |HL(ft) 120HL(ft) 120{HL(ft) 120 HL{ft) 120
0.24 1] 1.53 0 469 1.53 0 0 0 0 0 0 ] 0
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Fuel Consumption Data (Cont'd) I

STD TA-90
bkW
149 298 448 597 746
12000 - 16.9
11000 :2[::;:] Ll 155
= e Tros IR """ 141 £
gmooo ; S 5 am 13
= 000 § 800 rpm 27 e
oo - s <
8000 N = 13%
7000 99
i | 1 1 I 1 1 1 1 1
200 400 600 800 1000
bhp
sTONA L
bkW
149 298 448 597 746
L-1200 pm
12000 v 1% . 16.9
11000 —Q\NG— <120 15.5
= B 900 rpm £
‘10000 - % " 14.1 =
S 9000 \ 00 rpm 127 &
& - N =
8000 =y 113
7000 : 9.9
“J_ I 1 1 I 1 1 2l 1
200 400 600 800 1000
bhp

STD TA-130
bkW
149 298 448 597 746
12000 |- ||
T 1200 rpm A
= ooof L /1000 rpm a5 -
I \ > 141 5
£ i \Q L | 900 rpm =
= 9000 \ /ﬂmn rpm 1275
. i | =
8000 113 =
7000 99
I 1 1 1 1 1 1 I i 1
200 400 600 800 1000
bhp

£75HP/ 7,900 BTU fohp-he)

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 conditions of 100 kPa
(29.61 in-Hg), 27°C (81°F); and APl 7B-11C standard conditions of
99 kPa (29.38 in-Hg), 29°C (85°F).

Ratings are based on dry natural gas having a low heat value of
35.54 MJ/N m? (905 btu/ ft%). Variations in altitude, temperature and
gas composition from standard conditions may require a reduction
in engine horsepower.

Turbocharged-aftercooled ratings apply to 1525 m (5,000 f) and 25°C
(77°F). For applications which exceed these limits contact your
Caterpillar® Dealer. Naturally aspirated engines apply to 150 m (500
fi) and 29°C (85°F). For applications above these limits derate 3% per
305 m (1000 ﬂ) and 1.86% per 5.6°C (10°F).

-

Materials and specifications are subject 1o change without notice.
The Intemational System of Units (SI) is used in this publication.

LE refers to low emission engine configuration.

STO refers to standard engine configuration.

90 refers to aftercooler water inlet temperature in 90°F (32°C).
130 refers to aftercooler water inlet temperature in 130°F (54°C).
All data is based on standard conditions. 77°F (25°C) 500 1/ AI!
These ratings do not allow for overload capabilty.
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APPENDIX H

McKELLIPS ROAD
PUMP STATION ANALYSIS

Submersible Pump



=

PRODUCT TYPE
"% PERFORMANCE CURVE CP3201.180 MT
DATE PROJECT CURVE NO ISSUE
2002-02-04 63-639-00-6030 2
1M-LOAD  3/4LOAD  1/2-LOAD | MOTOR SHAFT IMPELLER DIAMETER
POWER ... hp 350
MOTOR COS PHI 0.88 0.85 0.78 | STARTING mm
MOTOR EFFICIENCY 86.0% | 87.0% | 86.09% |CSURRENT.. 249 A IMOTORTYPE STATOR  REV
GEAR EFFICIENCY = —  |CURRenT.. 50 A |27-26-6AA | 37YSER| 11
COMMENTS INLET/QUTLET RSAPTEEEDD 1155 FREQ. |PHASES| VOLTAGE POLES
IMP. DIAM. 350 MM - /195 mm TOT.MOM.OF pm 60 Hz 3 460 V 6
IMP. THROUGHLET| INERTIA ... == GEARTYPE RATIO
NO. OF
84 mm BLADES 2 — ---
[hp] &
=
45 g
40 ¥ E
! 3 L \\- *
< 30 ol 2
O | :‘§ e
A 25+ e
w O
oy =3
20 g g
E
DUTY POINTs:  FLOWusgpm] HEAD[ffj]  POWER [hp] EFF. [%] NPSHf o
BEP 2315 529 387 691 (80.2) 134 %
- NPSH ge
| =
o
80 \3° g0+ &
'_
w
< =
70 [~ 704+
SN
S EFF
60 N ———Le—60+ [%]
\ —
N e g
D a ’-—-—“’K T 1
u<J 50 - o N — 50
T _ et
40 — l‘ 40 + 80
L] N -
/ —] —~ T
\
30 //// 30 T 60
2 N
/ // \
20 v L 20 4 40
/
A -] +30
A ]
10 / 10 + 20
T 10
0 0—+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 ina 250 mm pipe)

CURVES SHOW PERFORMANCE WITH CLEAR COLD WATER

=

CURVE
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RED MTN FWY, POWER ROAD - UNIVERSITY DRIVE
ADOT
MESA, ARIZONA
FLOW (GPM) VELOCITY (FPS)
8 10 A 16 20
1600 10.21 6.54 2.55 1.63
2000 12.77 8.17 3.19 2.04
2400 15.32 9.8 3.83 2.45
2800 17.87 11.44 4.47 2.86
3200 20.43 13.07 S X 5.11 3.27
The recommended design velocity should be in the range
of 5.0 to 12,0 fps.
Preliminary Static Head Calculation: Red Mtn Fwy Storm Water Pump Station - Submersible Pump
Weir Crest Elevation 1590.05 Ft Weir Cresat Elevation 1590.05 Ft
@ Max Discharge Flowrate @ Max Dsicharge Flowrate
Low Level Pumps Off Elevation 1541 Ft High level Max Elevation 1548
Static Head (2) 49.05 Ft “ 42.05 Ft
Pump Hydraulics
Flowrate(gpm) (cfs) 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
SumK 1.14 1.54 0 0 0 0 0
Pipe D(in) 10 12 12 12 12 12 12
Pipe D(ft) 0.83 1 1 1 1 1 1
HyRa(ft) 0.21 0.25 0.25 0.25 0.25 0.25 0.25
Pipe Lenght(ft) 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{HL(ft) 120{HL{ft) 120 HL(ft) 120{HL(ft) 120 {HL(ft) 120 |HL(ft) 120
Total Headloss 0 0 -0 0 0 0 0 (o] 0 0 o] 0 Q 0 0
TDH (MAX) 49.05
TDH (MIN) 42.05
THD (MIN) Use 42
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RED MTN FWY, POWER ROAD - UNIVERSITY DRIVE
ADOT

MESA, ARIZONA

FLOW (GPM) VELOCITY (FPS)
8 10 R PR 16 20
1600 10.21 6.54 SAGATE 2.55 1.63
2000 12.77 8.17 3.18 2.04
2400 16.32 9.8 3.83 2.45
2800 17.87 11.44 s £ 4.47 2.86
3200 20.43 13.07 SRR 5.11 3.27

The recommended design velocity should be in the range
of 5.0 to 12.0 fps.

\

Preliminary Static Head Calculation: Red Mtn Fwy Storm Water Pump Station
Weir Crest Elevation 1590.05 Ft Weir Cresat Elevation 1590.05 Ft
/,@’Max Discharge Flowrate @ Max Dsicharge Flowrate

Low Level Pumps Off Elevation " 1541 Ft High level Max Elevation 1548

Static Head (2) 49.05 Ft 42.05 Ft

Pump Hydraulics

Flowrate(gpm) (cfs) 800 1,78 800 1.78 0 0 0 0 0 0 0 0 0 0
Pump Connection Pipe Number 1 Pipe Nymber 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6

Sum K 1.14 1.54 0 0 0 0 0

Pipe D(in) 10 12 12 12 12 12 12

Pipe D(ft) 0.83 1 1 1 1 1 1

HyRa(ft) 0.21 0.25 0.25 0.25 0.25 0.25 0.25

Pipe Lenght(ft) 0 115 0 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{HL(ft) 120|HL(#) 120 | HL(ft) 120|HL(ft) 120 |HL(ft) 120 |HL(ft) 120

Total Headloss 0.54 0.19 0 0.12 0.23 0 0 0 0 0 0 0 0 0 0

TDH (MAX) 49,59

TDH (MIN) 42.59

THD (MIN) Use 42.59



RED MTN FWY, POWER ROAD - UNIVERSITY DRIVE
ADOT
MESA, ARIZONA

FLOW (GPM)
8 20
1600 10.21 1.63
2000 12.77 2.04
2400 15.32 2.45
2800 17.87 2.86
3200 20.43 3.27

The recommended design velocity should be in the rane
of 5.0 to 12.0 fps.

Preliminary Static Head Calculation: Red Mtn Fwy Storm Water Pump Station

Weir Crest Elevation

Ca(cu{mJ:@J blf‘ ' :
Checleod By, ,
7 e &75/05\

t— -~ e -

1590.05 Ft Weir Cresat Elevation 1590.05 Ft
@ Max Discharge Flowrate @ Max Dsicharge Flowrate
Low Level Pumps Off Elevation 1541 Ft High level Max Elevation 1548
Static Head (2) 49.05 Ft 42.05 Ft
Pump Hydraulics
Flowrate(gpm) (cfs) 1200 2.67 1200 2.67 0 0 0 0 0 0 0 0 0 0
Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
Sum K 1.14 1.54 0 0 0 0 0
Pipe D(in) 10 12 12 12 12 12 12
Pipe D(ft) 0.83 1 1 i 1 1 1
HyRa(ft) 0.21 0.25 0.25 0.25 0.25 0.25 0.25
Pipe Lenght(ft) 1 0 0 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|HL(ft) 120 |HL(ft) 120 |HL(ft) 120 |HL(ft) 120 |HL(ft) 120 [HL(ft) 120
Total Headloss 0.71 0.43 0 0.28 0 0 0 0 0 0 0 0 0 0 0
TDH (MAX) 49,76
TDH (MIN) 42.76
THD (MIN) Use 42.76



RED MTN FWY, POWER ROAD - UNIVERSITY DRIVE
ADOT

MESA, ARIZONA

[FLOW (GPM)

VELOCITY (FPS)
8 10 16 20
1600 10.21 6.54 2.55 1.63
2000 12.77 8.17 3.18 2.04
2400 15.32 9.8 3.83 2.45
2800 17.87 11.44 4,47 2.86
3200 20.43 13.07 5.11 3.27
The recommended design velocity should be in the range
of 5.0 to 12.0 fps.

Preliminary Static Head Calculation: Red Mtn Fwy Storm Water Pump Station

Colevlated B
Chaclkall {?)\,{'.

Y

1 God T D3/

Weir Crest Elevation 1590.05 Ft Weir Cresat Elevation 1590.05 Ft

@ Max Discharge Flowrate @ Max Dsicharge Flowrate

Low Level Pumps Off Elevation 1541 Ft High level Max Elevation 1548

Static Head (2) 49.05 Ft 42.05 Ft

Pump Hydraulics

Flowrate(gpm) (cfs) 1600 3.57 1600 3.57 0 0 0 0 0 0 0 0 0 0
Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6

Sum K 1.14 1.54 0 0 0 0 0

Pipe D(in) 10 12 12 12 12 12 12

Pipe D(ft) 0.83 1 1 1 1 1 1

HyRa(ft) 0.21 0.25 0.25 0.25 0.25 0.25 0.25

Pipe Lenght(ft) 0 115 0 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|HL(ft) 120]HL(ft) 120|HL(ft) 120 |HL(ft) 120{HL(ft) 120 |HL(ft) 120

Total Headloss 2.08 0.77 0 0.49 0.82 0 0 0 0 0 0 0 0 0 0

TDH (MAX) 51.13

TDH (MIN) 44.13

THD (MIN) Use 44.13
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RED MTN FWY, POWER ROAD - UNIVERSITY DRIVE
“ADOT

MESA, ARIZONA

FLOW (GPM) LOCITY (FPS)
8 10 o 16 20
1600 10.21 6.54 255 1.63
2000 12.77 817 3.19 2.04
2400 15.32 98 3.83 2.45
2800 17.87 11.44 4.47 2.86
3200 20.43 13.07 | BRRHOXORUM| 5.1 3.27

The recommended design velocity should be in the rane
of 4.0 to 10.0 fps.

Preliminary Static Head Calculation: Red Mtn Fwy Storm Water Pump Station

Weir Crest Elevation 1590.05 Ft Weir Cresat Elevation 1590.05 Ft

@ Max Discharge Flowrate @ Max Dsicharge Flowrate

Low Level Pumps Off Elevation 1541 Ft High leve! Max Elevation 1548 Ft Preliminary Elevation

Static Head (2) 49,05 Ft 42.05 Ft

Pump Hydraulics

Flowrate(gpm) (cfs) 2000 4.46 2000 4.46 0 0 0 0 0 0 0 0 0 0
Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6

Sum K 1.14 1.54 0 0 0 0 0

Pipe D(in) 10 12 12 12 12 12 12

Pipe D(ft) 0.83 1 1 1 1 1 1

HyRa(ft) 0.21 0.25 0.25 0.25 0.25 0.25 0.25

Pipe Lenght(ft) 0 115 0 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 |HL(ft) 120 [HL(ft) 120 |HL(ft) 120 [HL(ft) 120 [HL(ft) 120{HL(ft) 120

Total Headloss 3.2 1.2 0 0.77 1.23 0 0 0 0 0 0 0 0 0 0

TDH (MAX) 52,25

TDH (MIN) 45,25

THD (MIN) Use 45,25
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RED MTN FWY, POWER ROAD - UNIVERSITY DRIVE

ADOT
MESA, ARIZONA

FLOW (GPM) VELOCITY (FPS)
8 10 £20 o 16 20
1600 10.21 6.54 2.55 1.63
2000 12.77 8.17 3.19 2.04
2400 15.32 9.8 3.83 2.45
2800 17.87 11.44 4.47 2.86
3200 20.43 13.07 5.11 3.27

The recommended design veloci
of 4.0 to 10.0 fps.

ty should be in the range

Preliminary Static Head Calculation: Red Mtn Fwy Storm Water Pump Station

Weir Crest Elevation 1590.05 Ft Weir Cresat Elevation 1590.05 Ft

@ Max Discharge Fiowrate @ Max Dsicharge Flowrate

Low Level Pumps Off Elevation 1541 Ft High level Max Elevation 1548 Ft Preliminary Elevation

Static Head (2) 49.05 Ft 42,05 Ft

Pump Hydraulics

Flowrate(gpm) (cfs) 2400 5.35 2400 5.35 0 0 0 0 0 0 0 0 0 0
Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6

Sum K 1.14 1.54 0 0 0 0 0

Pipe D(in) 10 12 12 12 12 12 12

Pipe D(ft) 0.83 1 1 1 1 1 1

HyRa(ft) 0.21 0.25 0.25 0.25 0.25 0.25 0.25

Pipe Lenght(ft) 0 115 0 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|HL(ft) 120 [HL(ft) 120 | HL(ft) 120{HL(ft) 120 [HL(ft) 120{HL(ft) 120

Total Headloss 4.56 1.73 0 1.1 1.72 0 0 0 0 0 0 0 0 0 0

TDH (MAX) 53.61

TDH (MIN) 46.61

THD (MIN) Use 46.61
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RED MTN FWY, POWER ROAD - UNIVERSITY DRIVE
ADOT
MESA, ARIZONA
FLOW (GPM) VELOCITY (FPS)
8 10 it A2 f 16 20
1600 10.21 6.54 2.55 1.63
2000 12.77 8.17 3.19 2.04
2400 15.32 9.8 3.83 2.45
2800 17.87 11.44 4.47 2.86
3200 20.43 13.07  [RSliaN 541 3.27
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
Weir Crest Elevation 1590.05 Ft Weir Cresat Elevation 1590.05 Ft
@ Max Discharge Flowrate @ Max Dsicharge Flowrate
Low Level Pumps Off Elevation 1541 Ft High level Max Elevation 1548 Ft Preliminary Elevation
Static Head (2) 49.05 Ft 42,05 Ft
Pump Hydraulics
Flowrate(gpm) (cfs) 2800 6.24 2800 6.24 0 0 0 0 0 0 0 o] Q 0
Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5§ Pipe Number 6
Sum K 1,14 1.54 0 0 0 0 0
Pipe D(in) 10 12 12 12 12 12 12
Pipe D(ft) 0.83 1 1 1 1 1 1
HyRa(ft) 0.21 0.25 0.25 0.25 0.25 0.25 0.25
Pipe Lenght(ft) 0 115 0 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 |HL(ft) 120|HL(ft) 120 |HL(ft) 120 |HL(ft) 120|HL(f) 120 |HL(ft) 120
Total Headloss 6.15 2.35 0 1.61 2.29 0 0 0 0 0 0 0 0 0 0
TDH (MAX) §5.2
TDH (MIN) 48.2
THD (MIN) Use 48.2
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RED MTN FWY, POWER ROAD - UNIVERSITY DRIVE O\,%R (5 \f " M 5/ % 5-\

ADOT

MESA, ARIZONA

FLOW (GPM) VELOCITY (FPS

8 10 16 20

1800 10.21 6.54 2.55 63
2000 12.77 8.17 .1 2.04
2400 15.32 9.8 .8 2.45
2800 17.87 11.44 4.4 2.86
3200 20.43 13.07 5.1 .27

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

Waeir Crest Elevation 1590.05 Ft Weir Cresat Elevation 1590.05 Ft

@ Max Discharge Flowrate @ Max Dsicharge Flowrate

Low Level Pumps Off Elevation 1541 Ft High level Max Elevation 1548 Ft Preliminary Elevation
Static Head (Z) 48.05 Ft 42.05 Ft

Pump Hydraulics

Flowrate(gpm) (cfs) 3200 7.13 3200 7.13 0 0 0 0 0 0 0 0 0 0
Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6

Sum K 114 1.54 0 0 0 0 0

Pipe D(in) 10 12 12 12 12 12 12

Pipe D(ft) 0.83 1 1 1] 1 i 1

HyRa(ft) 0.21 0.25 0.25 0.25 0.25 0.25 0.25

Pipe Lenght(ft) (4] 115 [¢] 0 0 0 0
Minor C-factor Minor C-factor Minor C-factor Minor C-factor Minor C-faclor 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

Total Headloss 7.97 3.07 0 1.97 2983 0 0 0 0 0 0 0 0 0 0

TDH (MAX) 57.02

TOH (MIN) 50.02

THD (MIN) Use 50.02



RED MTN FWY, POWER ROAD - UNIVERSITY DRIVE

ADOT

MESA, ARIZONA

FLOW (GPM)

8 20

1600 10.21 1.63
2000 12.77 2.04
2400 15.32 2.45
2800 17.87 2.86
3200 20.43 3.27

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

Weir Crest Elevation

@ Max Discharge Flowrate

Low Level Pumps Off Elevation

Static Head (2)

Pump Hydraulics
Flowrate(gpm)

Sum K

Pipe D(in)
Pipe D(ft)
HyRa(ft)

Pipe Lenght(ft)

Total Headloss
TDH (MAX)

TOH (MIN)
THD (MIN) Use

(cfs)

10.03

59.08
52.08
52.08

Cd.\c;v l O\J&U\ 6

. LB .

. Fred Zouse )

= 459/%

2| 04
\y\

1590.05 Ft Weir Cresat Elevation 1590.05 Ft
@ Max Dsicharge Flowrate
1541 Ft High level Max Elevation 1548 Ft Preliminary Elevation
49.05 Ft 42.05 Ft
3600 8.02 3600 8.02 0 0 0 0 0 0 0 0 0 0
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 C-factor 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
3.89 0 2.49 3.65 0 0 0 0 0 0 0 0 0 0




APPENDIX |

LIFT STATION CALCULATIONS

e Signal Butte Lift Station
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Section 6 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) o NOM.  AMPS AMPS KVA KVA/HP kW POLES/RPM
200 29.0 173
230 26.0 150
100 (7.5) 3 Pt prepd e 60 G 8.9 4/1745
575 10.0 60
200 30.0 258 89 K
230 26.0 192 76 H
110 (82 3 e e 56 7 + 9.8 2/3495
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
CABLE SIZE/ CONDUCTORS PART
HP VOLTS MAX. LENGTHFT.  yOuint DIA. bl NUMBER
(3) 8 AWG (PWR)
8/3-2-1-GC (2) 10 AWG (CTRL)
10.0 165 94 21 08
200 28.2mm (1.11%) (1) 8 AWG (GND) 42
(1) 10 AWG (GC)
(3) 10 AWG (PWR)
230 135 10/3-2-1-GC (2) 12 AWG (CTRL)
9421 06
10.0 ggg 233 21.3mm (0.84") (1) 10 AWG (GND)
(1) 12 AWG (GC)
200 150 (3) 8 AWG (PWR)
11.0 230 200 8/3-2-1-GC (2) 10 AWG (CTRL) 94 21 08
460 795 28.2mm (1.11%) (1) 8 AWG (GND)
575 1,175 (1) 10 AWG (GC)




PRODUCT TYPE
FLYGT PERFORMANCE CURVE CP3127.180 MT
DATE PROJECT CURVE NO ISSUE
2002-02-04 63-432-00-3730 3
11-LOAD  3/4LOAD  1/2-LOAD | MOTOR SHAFT IMPELLER DIAMETER
POWER ..... 1 hp 229
MOTOR COS PHI 0.89 0.87 0.81 |STARTING mm
MOTOR EFFICIENCY 83.5% 85.0 % 84.5% RCAUTRE’%ENT . A |MOTORTYPE STATOR REV
GEAR EFFICIENCY — = == CURRENT.. 13 A | 21-12-4AL L‘I 2YSER | 10
COMMENTS INLET/OUTLET RSI;E.E% 1735 rom FREQ. |PHASES| VOLTAGE |POLES
DISCH. CONN. DIAM 150 MM - /150 mm TOT.MOM.OF 60Hz| 3 | 460V 4
IMP. THROUGHLET| INERTIA ... = GEARTYPE RATIO
NO. OF
87 mm BLADES 1 = | —
[hp] &
=
10 8
o b2
o K] %
8
LU ®
= @
O | gy
o 6 Tl
w Q
.|
5 3 2
p
DUTY POINTs:  FLOWUsgpm]  HEAD[f]  POWER [hp] EFF. [%] NPSHIft] &
BEP 724 30.3 85 55.2 (65.0) 9.4 s
NPSH ge
[ft] - 4o
) =z
o
=
153
60 < 60 + 5
[11]
\QS
N r
50 2N 50+ EFF
LED aom [%]
v = 3
a 40 ./ 40 +
< —
UJ _// T 70
I | ]
30 ¢ . - 30 1 60
7‘ N T
20 ? I >0 1 40
/ \ / = I
10 / 74 \0 Z 20
/ 10
0 0+ 0
0 200 400 600 800 1000 [USgpm]

FLOW

S: RISK OF SEDIMENTATION AT VELOCITY BELOW 0.6 m/s
(Point (S) show risk ina 150 mm pipe)

FLYGT
CURVES SHOW PERFORMANCE WITH CLEAR COLD WATER

CURVE




RED MTN FWY, POWER ROAD - UNIVERSITY DRIVE
SINGLE BUTTE ENERGY BASIN LIFT STATION
ADOT

MESA, ARIZONA

FLOW (GPM) VELOCITY (FPS)
3 6 R 10 12
400 18.16 4.54 1.63 1.13
500 22.7 5.67 2.04 1.42
550 24.97 6.24 2.25 1.58
600 27.24 6.81 2.45 1.7
650 29.5 7.38 2.66 1.84 :

The recommended design velocity should be in the range
of 4.0 to 10.0 fps.

Preliminary Static Head Calculation: Red Mtn Fwy Single Butte Lift Station

Discharge
@ Max Discharge Flowrate

Low Level Pumps Off Elevation

" Static Head (2)

Pump Hydraulics
Flowrate(gpm)

Sum K

Pipe D(in)
Pipe D(ft)
HyRa(ft)

Pipe Lenght(ft)

Total Headloss
TDH (MAX)

TDH (MIN)
THD (MiN) Use

(cfs)

8.01

37.01
25.01
25.01

1591 Ft Weir Cresat Elevation 1591 Ft
@ Max Dsicharge Flowrate
1562.5 Ft High level Max Elevation 1574.4 Ft Preliminary Elevation
5 Wi
29 Ft 17 Ft
550 1.23 550 1.23 550 1.23 0 0 0 0 0 0 0 0
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 C-factor Minor C-factor Minor C-factor Minor C-factor 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
6.14 0 0.8 0 0.51 0.56 0 0 0 0 0 0 0 0
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McDowell Rd  CAP Ligr STATION

. PRODUCT TYPE
FIE' PERFORMANCE CURVE CF3057.181 HT
DATE PROJECT CURVE NO ISSUE
2002-02-04 61-254-00-7360 3
71L0AD _ 3/4LOAD  1/2-LOAD |MOTOR SHAFT IMPELLER DIAMETER
POWER ... 2.3 hp 101 m
MOTOR COS PHI 0.97 0.97 0.96 |STARTING m
MOTOR EFFICIENCY 745 % 76.0 % 73.0% ,SA’%%ENT -~ 35 A |MOTORTYPE STATOR REV
GEAR EFFICIENCY - - —  l'current.. 10 A | 13-10-2BZ | 03- 10
COMMENTS INLET/OUTLET | RATED FREQ. |PHASES| VOLTAGE |POLES
-/ 55 mm Sreen.. 3928 wm leohe| 1 [230v | 2
IMP. THROUGHLET &NERT'A == GEARTYPE RATIO
0. OF
48 mm BLADES 1 - | —
[hp] ]
=
(o]
25 &
%
&
% 20 .
= _— T | 5
o) 15 o — s i
o. T
w O
1.0 P =
- 2
2 ®
i g
DUTYPOINTs:  FLOWjusepm] HEAD[]  POWER [hp] EFF.[%]  NPSHIf 8 *I
BEP 89.4 27.6 178 267 (35.1)  31.9
fft] -
z
(o]
- o
\ K
60 %
o i
N
N r
N
o N EFF
AN (%]
AN
" \\ jacszcl el ﬁctua [ i a5
; “Aetran| Pt
E \ 5 3 ?.Q- faﬂﬂ <
30 e 30
/ — \
-
20 / ‘%/ ™~ S 20
// \\ NN
10 7 \\\‘ 10
N
0 0
0 20 40 60 80 100 120 140 160  [USgpm]
FLOW
S: RISK OF SEDIMENTATION AT VELOCITY BELOW 0.6 m/s
(Point (S) show risk in a 55 mm pipe) 5
FI%
CURVES SHOW PERFORMANCE WITH CLEAR COLD WATER CU RVE




McDowell Rd Lt CAP Equipment Underpass - Revised for Actual Pipe Lengths

Calculated By: Fred Rouse Date: 3-16-05

Mesa, AZ Check By: Date: __ /S /0 e~
[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 | MAEE 2.4 P 828 i
100 18.16 10.21 6.54
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
Discharge Elevation 1578.5 Ft Discharge Elevation 1575.5 Ft
Low Level Pumps Off Elevation 1562 Ft High level Max Elevation 1564 Ft Preliminary Elevation
Static Head (2) 16.5 Ft 11.5 Ft
Pump Hydraulics
Flowrate(gpm) (cfs) 80 0.18 80 0.18 0 0 0 0 0 0 0 0 0 0
Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number &
Sum K 2.3 1.87 0 0 0 0 0
Pipe D(in) 3 3 3 3 3 3 3
Pipe D(ft) 0.25 0.25 0.25 0.25 0.25 0.25 0.25
HyRa(ft) 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Pipe Lenght(ft) 5 270 0 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) 100 [HL(ft) 100|HL(#) 120|HL(ft) 120} HL(ft) 120|HL(ft) 120{HL(ft) 120
Total Headloss 10.17 0.48 0.17 0.39 9.13 0 0 0 0 0 0 0 0 0 0
TDH (MAX) 26.67
TDH (MIN) 21.67
THD (MIN) Use 21.67




RS ~ /'
Caleul m4=¢c( éﬁ T [Fed @mr’/z/zo/ﬁél
e/
Red Mtn Fwy - McDowell Rd CAP Lift Station 8’ <
Mesa, AZ
FLOW (GPM) VELOCITY (FPS)
1.5 2 (R i 3 4
40 7.26 4.09 : {5} 1.82 1.02
60 10.89 6.13 2.72 1.53
80 14.53 8.17 3.63 2.04
100 18.16 10.21 4.54 2.55
120 21.79 12.26 184 5.45 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 1578.5 Ft Discharge Elevation 1578.5 Ft
Low Level Pumps Off Elevation 1562 Ft High level Max Elevation 1564 Ft
R J
Static Head (2) 16.5 Ft 14.5 Ft
Pu'mp Hydraulicé
Flowrate(gpm) (cfs) 40 0.09 40 0.09 0 0 0 0 0 0 0 0 0 0
Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5§ Pipe Number 6
SumK 2.3 1.87 0 0 0 0 0
Pipe D(in) 3 3 3 3 3 3 3
Pipe D(ft) 0.25 0.25 0.25 0.25 0.25 0.25 0.25
HyRa(ft) 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Pipe Lenght(ft) 5 200 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) 100{HL(ft) 100{HL(ft) 120|HL(ft) 120{HL(ft) 120 |HL(ft) 120{HL(ft) 120
Total Headloss 215 . 0.12 0.05 0.1 1.88 0 0 0 0 0 0 0 0 0 0
TDH (MAX) 18.65
TDH (MIN) 16.65
THD (MIN) Use 16.65

N\




Red Mtn Fwy « McDowell Rd CAP Lift Station

Mesa, AZ
FLOW (GPM) VELOCITY (FPS)
1.5 2 § ; 3 4

40 7.26 4.09 1.82 1.02
60 10.89 6.13 2.72 1.53
80 14,53 8.17 3.63 2.04
100 18.16 10.21 4.54 2.55
120 21.79 12,26 5.45 3.06

The recommended design veloci
of 3.0 to 4.0 fps.

ty should be in the range

Preliminary Static Head Calculation: McDowell Rd CAP Lift Station

Discharge Elevation

Low Level Pumps Off Elevation

Static Head (2)

Pump Hydraulics
Flowrate(gpm) (cfs)
Sum K

Pipe D(in)

Pipe D(ft)

HyRa(ft)

Pipe Lenght(ft)

Total Headloss 7.8
TDH (MAX)
TDH (MIN)
THD (MIN) Use

24.3
22.3
22.3

Coleoladed ba

© Fed Rona 12f20/04
g

£/

1578.5 Ft Discharge Elevation 1578.5 Ft
1562 Ft High level Max Elevation 1564 Ft
16.5 Ft 14.5 Ft
80 0.18 80 0.18 0 0 0 0 0 0 0 0 0 0
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 C-factor Minor C-factor Minor C-factor
HL(ft) 100 | HL(ft) 100 | HL(ft) 120|HL(ft) 120[HL(ft) 120{HL(ft) 120| HL(ft) 120
0.48 0.17 0.39 6.76 0 0 0 0 0 0 0 0 0 0




= ol WA 224 Fred Boust 2]20(04
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Che a Y = &/ /o5
Red Mtn Fwy - McDowell Rd 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 2.55

120 21.79 12.26 PT84 5.45 3.08
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 1578.5 Ft Discharge Elevation 1578.5 Ft
Low Level Pumps Off Elevation 1562 Ft High level Max Elevation 1564 Ft
Static Head (2) 16.5 Ft 14.5 Ft
Pump Hydraulics
Flowrate(gpm) (cfs) 100 0.22 100 0.22 0 0 0 0 0 0 0 0 0 0

Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
Sum K 23 1.87 0 0 0 0 0
Pipe D(in) 3 3 3 3 3 3 3
Pipe D(ft) 0.25 0.25 0.25 0.25 0.25 0.25 0.25
HyRa(ft) 0.06 0.06 0.06 0.06 0.086 0.06 0.06
Pipe Lenght(ft) 5 200 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
A HL(ft) 100 | HL(ft) 100 [HL(ft) 120 |HL(ft) 120[HL(ft) 120 |HL(ft) 120{HL(ft) 120

Total Headloss 11.35 0.72 0.25 0.58 9.8 0 0 0 0 0 0 0 0 0 0
TDH (MAX) 27.85
TDH (MIN) 25.85
THD (MIN) Use 25,85
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_ oo [sure]  mozcrw, [PET ,"&",';I a5 mnr ]
//;/ Z \\/ / 2 9 | =z [RaM 202-8-503 | |
gy * /, —_— - [ 2020 wa 023
= j —_— I". ‘// e E-,F_’h_’ S
18" LT, CAP-3 CST ¢ e —
CANAL CST &
¥ e S e T K o -
. OPEN GRATE
3%-45* BEND
W/RESTRAINED JOINTS .3'-O MANHOLE
STA ls+25. 16" LT TA 18+66.00
_MEKELL RS
= '//! /./ VA
4 7
<&
TN AN
T
%
' = “_ e —— _.
/ \—EX A v
\ — .gé| )' — N\ r/’r——-\ @L
|o§ £ 3°-45° BEND STAINCESS STEAL “5'25'05
E H/RESTRA]NED JOINTS INSECT SCREEN W/CLAWPS ELAN RETAINING WALL
H RS A 15203, + 130" SEE WALL PLANS (TYP)
csT ¢ e-5 e e NEW CASTS IN PUACE REINFORCED -
CONCRETE RICID FRANE EOUIPNENT PASS -
GROUTED RIPRAP . I' CONTOUR INTERVALS
y DISCHARGE CHUTE 3.5 WIDE KRR I
" DOKN SLOPE T0 GRADE
STA 16+05, 0
STA 16417, 37 RT CRe-3 cst ¢
H
5}
E 741'-0
251'-0 25'-0_(STRUCTURE_LENGTH) 239-0
BEGIN RAMP 124-0 & 127-0
VP! STA 16+25.00 BEGIN BARREL i Ec‘l’ SB,;‘:RZE#Z,, - END RAMP
. VPl STA 18+76.00 i = X
il f«—MCKELLIPS RD CST ¢ FL 155514 Vol STAZ:
1600
= ) VPl STA 18+56.00 . E6L e PVI STA 21+47.00 555
i EL 1556.63 0,020 0.0207 EL 1559.14 . : e
™ 1570 T —— e \\ " ' g W +5.000% 1570
b 1560 - : 21.000% 1560
153 1550 ° J’ I I l \_ 1550
i 1540 EXST GROUND LEVEL | 58'-0 29'-0_| 28'0 127-0 LEVEL 1540
" T TABLE I  TABLE TABLE TABLE I '
b i ]
it =0
i - PERPENDICULAR T0 TABLE Il @ | SR E—
= McKELLIPS RD CST & INTERMOD! TMNSPMTATIM DivISION STAGE M
: ELEVATION 1 CAP R EOUIPM NT PASS il g
i SCALE: 1°=30° 7 snmons DIMENSIONS & ELEVATIONS (SR202/MCKELLIPS) CONSTRUCT JON
i ARE ALONG CAP-3 CST €.

OR RECDRD ING
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SEE DWG NO. X.XX.

TRETUE M,
TRACS No. { 5782 OIC | ‘ 202-8-503 _ \_OF__

@\ 17080\ ant1va\AT-0R-dvnc\ABcatral dreinnl a2AT2nd] . Ana



. = ‘
Cy e, (T Tl e
ACCESS HATC - ‘ 2025
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SCALE: NONE
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CHARGE CHUT i
SCALE: NONE
NOTES: ggg:{NCH ! HQTES ggg sgtfé";m(; BACKFILL
I. CONTRACTOR TO VERIFY ELEVATIONS PRIOR TO lo-0 - ENLARGED DETAIL_PROVIDED P
CONSTRUCTION OF LIFT STATION, £ SN DEalGl FoR:Cap PER MAG //
EOUTPENT PASS.
2. CONTRACTOR TO ROUTE PIPE TO AVOID CONFLICTS STD 601
™" WITH CAP CANAL & UTILITIES. EQUIPMENT PASS DRAINAGE PLAN 2, SEE CAP EOUIPMENT PASSES AND
SCALE: Ya"l'-0 EOUIPMENT PASS
1 3. RCP MANHOLE MANUFACTURER SHALL PROVIOE ; PROFILES FOR omsmmon of ;
, ~ DESIGN CALCULATIONS SEALED AND SIGNED BY TRENCH DRAIN, OPEN GRATE S
K A REGISTERED STRUCTURAL ENGINEER IN THE MANHOLE, LIFT STATION AND PIPING. =t T
STATE OF ARIZONA: Sk
3. LIFT STATION ADDRESS: E; “g
<
T 24 27 ) BEDDING, »
. SEE NOTE 2~
30" CAST IRON
¥ —TRI%E%%N% MAyung COVER 1'-0
»‘ s || H galbl | 4T AT T NoTES
: OPENING £L 1. TRENCH WILL BE IN ACCORDANCE WITH
; 1556.63 | : | MAG STD SPECIFICATIONS SECTION &0l
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/2 U DO =, e 2 3 T~ 2 2. BEDDING MATERIAL. HAUNCHING AND INITJAL
£ N | i ‘—L1 i f'r' . 9.005% B|< S : BACKFILL SHALL BE "ABC* PER MAG STANDARD
: » : i ——— 3 SPELIFICATIONS 702, COMPACT T0 357 MAxiNUM
304 SS ROPE | POWER : ' . o DENSITY, ASTM D698,
’ CAELE X £ b | \ 3. CAREFULLY PLACED BACKFILL SHALL BE FINELY
411 oo v
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FROM \ SUPPORTS ! SEE_U-CHANNEL REINFORCING |IS SPECIFIED TO BE SELECT BACKFILL MATERIAL.
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[ , PRODUCT TYPE
1“% PERFORMANCE CURVE CF3057.181 HT
DATE PROJECT CURVE NO ISSUE
2002-02-04 61-254-00-7360 3
1/1-LOAD  3/4-LOAD  1/2LOAD | MOTOR SHAFT IMPELLER DIAMETER
POWER ... hp 101
MOTOR COS PHI 0.97 0.97 0.96 |[STARTING mm
MOTOR EFFICIENCY 745% | 760%| 73.0%|CURRENT.. 35 A [MOTORTYPE STATOR  REV
GEAR EFFICIENCY — — — CURRENT.. 10 A | 13-10-2BZ [ 03- 10
COMMENTS INLET/OUTLET RSI:’TEEEDD 3325 om |FREQ |PHASES| VOLTAGE — |POLES
-155 mm TOT.MOM.OF P 60Hz| 1 230V 2
IMP. THROUGHLET | INERTIA ... = GEARTYPE RATIO
NO. OF
48 mm BLADES 1 — | —
[hp] i
=
2:5 &
’ ™
5
% 2.0 &
| x
e R ey 5y
(2l .
1.0 ]
33
i b5
DUTYPOINTs:  FLOWusepml- HEAD[]  POWER [hp) EFF.[%]  NPSH[fY 8 .
BEP 89.4 27.6 178 267 (351)  31.9 K
[ft] -
et
o
0.
\
60 EN x i ] ] g
\ -
\Gi
50 N GE EFF
\ ~$§ v’M" ] l‘ur‘.QoA OOV _Af’?u;}_{ [%]
\\ | D1 f_,;ﬂ:*h’é"
<D( 40 N ; ;‘ - i 40
L i _—
) = e |
30 - — i 30
~._..// — \
/ = d3 ot |
20 L2 V¢ AN 20
/ / o pw N N
\\ \\\\
N
0 0
0 20 40 60 80 100 120 140 160  [USgpm]
FLOW
S: RISK OF SEDIMENTATION AT VELOCITY BELOW 0.6 m/s
(Point (S) show risk ina 55 mm pipe)
r%
CURVES SHOW PERFORMANCE WITH CLEAR COLD WATER CU RVE




Red Mtn Fwy - McKellips Rd West CAP Lift Station - Revised for Actual Pipe Length

Calculated By: Fred Rouse Date:3-16-05, .
Mesa, AZ Checked By: Date: gé"’@:‘
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
100 18.16 10.21 6.54 4.54 2.55
120 | 21.79 1226 | 784 | 545 | 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
Discharge Elevation 1577.5 Ft Discharge Elevation 1577.5 Ft
Low Level Pumps Off Elevation 1550.5 Ft High level Max Elevation 1652.25 Ft
Static Head (2) 27 Ft 25.25 Ft
Pump Hydraulics
Flowrate(gpm) (cfs) 80 0.18 80 0.18 0 0 0 0 0 0 0 0 0 0
Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
Sum K 23 1.87 0 0 0 0 0
Pipe D(in) 3 3 3 3 3 3 3
Pipe D(ft) 0.25 0.25 0.25 0.25 0.25 0.25 0.25
HyRa(ft) 0.086 0.06 0.06 0.06 0.06 0.06 0.06
Pipe Lenght(ft) 5 345 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) 100|HL(ft) 100{HL(ft) 100|HL(ft) 100 {HL(ft) 100 |HL(ft) 100 |HL(ft) 100
Total Headloss 12.71 0.48 0.17 0.39 11.67 0 0 0 0 0 0 0 Q 0 0
TDH (MAX) 39.71
TDH (MIN) 37.96
THD (MIN) Use 37.96




Red Mtn Fwy - McKellips Rd West CAP Lift Station

Mesa, AZ
FLOW (GPM) VELOCITY (FPS)
1.5 2 3 4

40 7.26 4.09 1.82 1.02
60 10.89 6.13 2.72 1.53
80 14.53 8.17 3.63 2.04
100 18.16 10.21 454 2.55
120 21.79 12.26 5.45 3.06

The recommended design veloc

of 3.0 to 4.0 fps.

Preliminary Static Head Calculation: McKellips Rd West CAP Lift Station

Sses

Calevlaked B
Chaclked &?5:

g

=

: Fied Rouse Ie. 1222

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 (2) 30 Ft 28 Ft
Pump Hydraulics
Flowrate(gpm) (cfs) 40 0.09 40 0.09 [¢] 0 0 0 0 0 0 0 0 0
Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
SumK 2.3 1.87 0 0 0 0 0
Pipe D(in) 3 3 3 3 3 3 3
Pipe D(ft) 0.25 0.25 0.25 0.25 0.25 0.25 0.25
HyRa(ft) 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Pipe Lenght(ft) 5 200 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) 100 | HL(ft) 100 [ HL(ft) 120 |HL(ft) 120|HL(ft) 120|HL(ft) 120 |HL(ft) 120
Total Headloss 2.15 0.12 0.05 0.1 1.88 0 0 0 0 0 0 0 0 0 0
TDH (MAX) 32,15
TDH (MIN) 30.15
THD (MIN) Use 30.15




~ < ")
. Caleuvlakd By, Fred Rouse TZ/ZO/O‘/
Chacled Byt 22 glias
Red Mtn Fwy - McKellips Rd West CAP Lift Station b& é’
Mesa, AZ
FLOW (GPM) TY (FPS)
1.5 ot 3 4
40 7.26 ] 1.82 1.02
60 10.89 2.72 1.53
80 14.53 3.63 2.04
100 18.16 4.54 2.55
120 21.79 A 5.45 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
Discharge Elevation 1580.5 Ft Discharge Elevation 1580.5 Ft
Low Level Pumps Off Elevation 15650.5 Ft High level Max Elevation 1552.5 Ft
Static Head (Z) 30 Ft 28 Ft
Pump Hydraulics
Flowrate(gpm) (cfs) 80 0.18 80 0.18 0 0 0 0 0 0 0 0 0 0
Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
SumK 23 1.87 0 0 0 0 0
Pipe D(in) 3 3 3 3 3 3 3
Pipe D(ft) 0.25 0.25 0.25 0.25 0.25 0.25 0.25
HyRa(ft) 0.06 0.06 0.06 0.06 0.06 0.06 0.086
Pipe Lenght(ft) 5 200 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) 100{HL(ft) 100 HL(ft) 120{ HL(ft) 120|HL(ft) 120{HL(ft) 120|HL(ft) 120
Total Headloss 7.8 0.48 0.17 0.39 6.76 0 0 0 0 0 0 0 0 0 0
TDH (MAX) 37.8
TDH (MIN} 35.8
THD (MIN) Use 35.8

\x




Red Mtn Fwy - McKellips Rd West CAP Lift Station

Mesa, AZ
FLOW (GPM)
1.5 2 4

40 7.26 4.09 1.82 1.02
60 10.89 6.13 2.72 1.53
80 14,53 8.17 3.63 2.04
100 18.16 10.21 4.54 2.55
120 21.79 12.26  [GRNE7:8 5.45 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

Discharge Elevation

Low Level Pumps Off Elevation

Static Head (2)

Pump Hydraulics
Flowrate(gpm)

SumK

Pipe D(in)
Plpe D(ft)
HyRa(ft)

Pipe Lenght(ft)

Total Headioss
TDH (MAX)

TDH (MIN)
THD (MIN) Use

(cfs)

11.35

41.35
39.35
39.35

R

Coleuloded By ¢ el Rousa, 12/ 20(04

Chacland fsb&; T glfac

1580.5 Ft Discharge Elevation 1580.5 Ft
1550.5 Ft High level Max Elevation 15652.5 Ft
30 Ft 28 Ft
100 0.22 100 0.22 0 0 0 0 0 0 0 0 0 0
Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
23 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 C-factor Minor C-factor Minor C-factor
HL(ft) 100{HL(ft) 100 |HL(ft) 120 [HL(ft) 120 {HL(ft) 120|HL(ft) 120 HL(ft) 120
0.72 0.25 0.58 9.8 0 0 0 0 0 0 0 0 0 0
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EXST CAP

3-90° BEND (I EAI - BAR-21 CST &
3* PVC PIPE 4.5 LF, ; AN
STAINLESS STEAL : CANAL (CST &
INSECT SCREEN W/CLAKPS 5 f / " 5 A i i
5 TR W /A 45 O A D, G SR e G SRS (P T
- 30-45° BEND
! W/RESTRAINED JOINTS 9 :
€ STA 26+13 II' RT, 2
5 AR-2i CST €
L Dbt =
: BLAN
) o NEW CASToN-PLACE REINFORCED
' SHARITE OPEN GRATE CONCRETE' RIGID FRAME EQUIPMENT PASS
E * B+66. I CONTOUR' INTERVALS
3
686'-0
i -
I# . . 2 230'-0 258'-0 (STRUCTURE LENGTH) 198'-0
', ] '
: ‘ A T 2520 END BARREL
BEGIN RAMP BEGIN BARREL be——MCKELLIPS RD VPl STA 31+29.00
ol | 15;’7A|4 +41,0 ‘ VPl STA 28+71.00 eST & EL 1569.22 END RAMP
1} EC 1577, VP| STA 33+27.00
“ - ; PGL VPI STA 31+49.00 :
1600 i lggé 2 0.020me 0.020%1 ; EL 1578.12 1600
1550 + — T 1590
1580 s = e . +5.000% = o 1580
.Q_:- 1570 $.000% . +1,000% / 20007 1570
! 1560 e ) ) i i 1560
§‘§ 1550 — | 36-0 l 38-0 l 34-0 IrZI -0 129'-0 ‘ LEVEL 1560
i 1510 TABLE | TABLE I1 ' TABLE | TABLE TABLE i 275
NOTES;
R NDICULAR ¥ SCALE: 1*=30" I STATIONS, DIMENSIONS & ELEVATIONS ARE e
J * . ONA DEPAR! o 1 TATION | PRELIMINARY
McKELLIPS RD CST ¢ ALONG AR-2I CST €. TR “m"g’%{ﬁ"}’,',‘ Pttt STAGE 1l

2. FOR LIGHTING & EMBEDDED CONDUIT, . TAP LT EQUIPWENT PA 9K Rotind
SEE DG NO. X.XX SRZO3MKELLIPS) 4ot Fon
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EN 1 ,
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l«—— PUMP CONTROL ' ' o [un]  moecre PRI senr
ALUMINUM e ek * ) o 9 |weRAM 202-8503] | | |
o . Y -
: v ACCESS HATC! DETAILS — 100 [2021 wa 023
- 4° DIP VENT ; e
W/ 316 SS INSECT : ORAIN— | | ' olz
SCREEN ATTACHED 10* PRECAST SLAB ZIE
iy STAINLESS STEEL
i :nl FINISHED R0 J INSECT SCREEN
m\ T0P_EL 1583.80 [ GRADE 7 CST & __@ ~ AND CL AMP
CABLE RACK i o _\ " - L’I 5“2'1 |
1 =z
: s 36° OPEN GRATE . 1
! ‘ ¥ o Roure 7o MANHOLE l.n}—_- @ T TR
Il sewme L[] F B - | e |d]

FILL ANNULAR SPACE
WITH NON-SHRINK
GROUT

25-0.

o5 BiR-x 350 SECTION
TOP OF SLAB CALE: NONE

LAP 1'-6 MIN S TA
& SCALE: NONE
[
ROUTE FM TO RIPRAP e 3
1. ENLARGED DETAIL PROVIDED TO SHOW DESIGN
DISCHARGE CHUTE. FOR REMAINING BACKFILL
SEE CAP EOUIPMENT PASS LIFT FOR CAP EQUIPMENT PASS. SEE NOTE 3
RCANSGRRORILES STATION 2. SEE CAP EQUIPMENT PASSES AND FRS EOUIPMENT PASS o
220 PLANS & PROFILES FOR ORIENTATION OF TRENCH DRAIR, PER MAG
Iy le—— 60°® RCP MANHOLE OPEN GRATE MANHOLE, LIFT STATION AND PIPING. ¢ STD 601
! RERARSTAIICAIS 3. LIFT STATION ADDRESS
e PMENT P, A g ol»
SCALE: Ya*=1-0 2l BN
5 i . ~~——— POWER CABLE . E3jae
. ) 304 5SS ROPE . =3 = € OF PIPE
= e BEDOING {EE ROTE 2
. . 3 (
FLOAT SWITCHES : 30%0 CAST |RON SEE NOT! :
! ""<__- & _’TFUM REINF zA?sghE COVER -0 EE NOTE 2 =
’ I™ CAST IRON TRENCH
C'FBRN“,‘N‘GN“"LE GRATE WITH FRAME o
FILL ANNULAR SPACE SUPPoRTS EL I \ NOTES;
: MAXINUM 64 1 " 1.)TRENCH WILL BE IN‘ ACCORDANCE WITH

AG STD SPECIFICATIONS SECTION 60l.

Wz NON.SHRKNK GROUT SEP RATI o ’ O EE TR l
ARATION 8- ; . " eI E
FROM Iy " qE
EQUIPMENT \ : m o < 1E3:] <BEDDING MATERIAL, HAUNCHING AND IN(TIAL
UNDERPASS 2 = > - : . +——=={HACKFILL SHALL BE "ABC" PER MAG STANDARD
B B 3¢ BALL P G = 5 o ECIFICATIONS 702, COMPACT TO 957 MAXIMUM
IE_1563.34 P L Ghee aLve - . | | \ NSITY, ASTM D695,

PUMP ON 1562.50 i 3.CAREFULLY PLACED BACKFILL SHALL BE FINELY
PUMP_OFF 1560.75 * V—GROUT FILL (TYP) IAL. FREE

EL 1559.75
SEE U-CHANNEL REINFORCI WHERE REMAINING BACKFILL

c =1 ¢ e or
SUBMERSIBLE PUMP =
2* DISCHARGE SCHEDULE FOR DIMENSION PECIF!ED TO BE SELECT BACKFILL MATERIAL.

1
1
1
:
W— IE_1563.64 ‘ : . :
= o 10 o : Lell SECTION _Y.EIQAL_I_Y_EE_LE!_E_%EQMNG
1
1
|
|
1
1
1

|

\

DIVIDED, JOB EXCAVATED MATERIAL,
MATCR\FROM DEBRIS. STONES LARGER THAN 142",
BOTTOMORGANIC MATTER, FROZEN MATERIAL, AND

4% DIP
e—— 36" RCP MANHOLE

¥ e SCALE: 1*=1'-0
7-0 . :

SECTION

_SCALEs J2*:I'-0 6 )

NOTES ; L - ;
I, CONTRACTOR TO VERIFY ELEVATIONS PRIOR TO TONSTRUCTION OF LIFT STATION, ot W

2. CONTRACTOR TO ROUTE PIPE TO AVOID CONFLICTS WITH CAP CANAL & UTILITIES. (]
3. RCP MANHOLE MANUFACTURER SHALL PROVIDE: DESIGN CALCULATIONS SEALED = =

AND SIGNED BY A REGISTERED STRUCTURAL ENGINEER IN THE STATE OF ARIZONA. ~ SECTION , 202L
. : SCALE: 12(-0

SCALE: NONE

[4

3'-0

AR(Z(‘NA DEPARTMENT OF TRANSPORTATION | PRELIMINARY
INTERMODAL mmus»mm‘l’w DIVISION STAGE Il

CAP LT EQUIPNENT PASS b
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CONSTRUCT 10N
e LS |

8*
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MERellips R4 Eost

_ _ PRODUCT TYPE
¥13e5—~ | PERFORMANCE CURVE CF3057.181  |HT
DATE PROJECT CURVE NO ISSUE
2002-02-04 61-254-00-7360 3
14-LOAD  3/4-LOAD  1/24.0AD | MOTOR SHAFT IMPELLER DIAMETER
POWER ... 2.3 hp 101
MOTOR COS PHI 0.97 0.97 0.96 |STARTING mm
MOTOR EFFICIENCY 745%| 760%| 73.0% |CURRENT.. 35 A |MOTORTYPE STATOR  REV
GEAR EFFICIENCY — -— — CURRENT.. 10 A | 13-10-2BZ | 03- 10
COMMENTS INLET/OUTLET %@T&% 3305 mpm |TREQ [PHASES] VOLTAGE — |POLES
-/55mm TOTMOM.OF PM160Hz| 1 | 230V 2
IMP. THROUGHLET A'AE(R);'A e GEARTYPE RATIO
48 mm BLADES 1 -— | —
[hp] &
5
25 a
k
-y
X 20 ®
Lu Lt *
= i3 | g
N =En
1.0 9
33
i s
DUTY POINTSs : FLOW[usgpm)-  HEADIR] POWER [hp] EFF. [%] NPSHIft] 8 =
BEP 89.4 276 178 267 (35.1) 319 w
[ft] ;
e
\ i
60 %
\\ i
AN r
50 B EFF
Sy = B A; o] Actud [%]
= i
\\ PIFQ) #&%}7{’% ol
g 40 \\ _ Di1$dn mz)a’- ELOY ATANG 4
(8} . 41 1.
I />< ' .~,?'T‘.\""’ \\
=5 N 30
~ \
el AN 20
\ Y
N N
\\ NN
N 48
\\\%
\\
4] 0
0 20 40 60 80 100 120 140 160  [USgpm]
FLOW
S: RISK OF SEDIMENTATION AT VELOCITY BELOW 0.6 mi/s
(Point (S) show riskina 55mm pipe)
rNeF~| CURVE

CURVES SHOW PERFORMANCE WITH CLEAR COLD WATER



C’ale L’\""—Cc[

Ry Fezo Pouse, Data: 365 |

Chockad B7'- DR(E s
Red.Mth Fwy - McDowell Rd CAP East Lift Station - Revised for Actual Pipe Length
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
100 18.16 10.21 6.54 4.54 2.55
120 | 21.79 1226 | 784 | 545 [ 308 |
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 1580.3 Ft Discharge Elevation 1580.3 Ft
Low Level Pumps Off Elevation 1560.75 Ft High level Max Elevation 1562.5 Ft
Static Head (2) 19.55 Ft 17.8 Ft
Pump Hydraulics
Flowrate(gpm) (cfs) 80 0.18 80 0.18 0 0 0 0 0 0 0 0 0 0
Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
Sum K 23 1.87 0 0 0 0 0
. Pipe D(in) 3 3 -3 3 3 3 3
Pipe D(ft) 0.25 0.25 0.25 0.25 0.25 0.25 0.25
HyRa(ft) 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Pipe Lenght(ft) 5 y 270 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) 100|HL(ft) 100 [HL(ft) 120{HL(ft) 120{HL(ft) 120HL(ft) 120 |HL(ft) 120
Total Headloss 10.17 0.48 0.17 0.39 9.13 0 ¢] 0 0 0 0 0 0 0 0
TDH (MAX) 29.72
TDH (MIN) 27.97
THD (MIN) Use 27.97




Calevlared BY " fred Pouse  12)20[04
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Chaclead %\1 . .ﬁ/f/o{/
Red Mtn Fwy - McKellips Rd East CAP Lift Station
Mesa, AZ
FLOW (GPM)
1.5 3 4
40 7.26 1.82 1.02
60 10,89 2.72 1.53
80 14.53 3.63 2.04
100 18.16 4.54 2.55
120 21,79 DG e 5.45 3.06
The recommended design velocity should be in the range
of 3.0 to 4.0 fps.
Preliminary Static Head Calcuiation: McKellips Rd East CAP Lift Station
Discharge Elevation 1583.5 Ft Discharge Elevation 1583.5 Ft
Low Level Pumps Off Elevation 1560.75 Ft High level Max Elevation 1562.5 Ft
Static Head (2) 22,75 Ft 21 Ft
Pump Hydraulics
Flowrate(gpm) (cfs) 40 0.09 40 0.09 0 0 0 0 0 0 0 0 0 0
Pump Connection Pipe Number 1 Pipe Number 2 Pipe Number 3 Pipe Number 4 Pipe Number 5 Pipe Number 6
SumK 2.3 1.87 0 0 0 0 0
Pipe D(in) 3 3 3 3 3 3 3
Pipe D(ft) 0.25 0.25 0.25 0.25 0.25 0.25 0.26
HyRa(ft) 0.06 0.08 0.06 0.06 0.086 0.06 0.06
Pipe Lenght(ft) 5 200 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) 100]HL(ft) 100|HL(ft) 120 |HL(ft) 120{HL(ft) 120|HL(ft) 120|HL(ft) 120
Total Headloss 2.15 0.12 0.05 0.1 1.88 0 0 0 0 0 0 0 0 0 0
TDH (MAX) 24,9
TDH (MIN) 23.15
THD (MiN) Use 23.15
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Red Mtn Fwy - McKellips Rd East CAP Lift Station &/ 5725
Mesa, AZ
FLOW (GPM) VELOCITY (FPS)
1.5 2 {50 3 4
40 7.26 4.09 % 1.82 1.02
60 10.89 6.13 2.72 1.53
80 14.53 8.17 3.63 2.04
100 18.16 10.21 4.54 2.55
120 21.79 12.26 | : 5.45 3.06
The recommended design velocity should be in the range
of 3.0 to 4.0 fps.
Preliminary Static Head Calculation: McKellips Rd East CAP Lift Station
Discharge Elevation 1583.5 Ft Discharge Elevation 1583<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>