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ofTC 
Percent . 

Flood ConW Offitrid of Mancopa County 
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PERCENT OF TOTAL AREA 
urban Natural HECl Manual 

Default 
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Minutes 

F l w d  Control Dishid of Marimpa County 
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Area Pattern Percent of 
Rainfall 
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Duration pattern 1 Pattern 2 Pattern 3 Pattern 4 Pattern 5 
(rnin) 
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- 
Primary Zone Numbec 7 Latihide: 0.0 Elevatim: 0 

Short Duration Zone Number: 8 Longitude: 0.0 

5 MIN 0.41 0.48 0.53 0.60 0.67 0 72 . . - 
10 MIN 0.61 0.72 0.80 0.92 1.02 1.11 
15 MIN 0.74 0.90 1.01 1.17 1.30 1.43 
30 MIN 0.98 1.20 1.36 1.58 1.76 1.94 

1 HOUR 1.19 1.48 1.68 1.97 2.20 2.42 - - 

2 HOUR 1.33 1.67 1.91 2.26 2.52 2.79 
3 HOUR 1.43 1.81 2.07 2.45 2.74 3.03 
6 HOUR 1.60 2.05 2.37 2.81 3.16 3.50 

12 HOUR 1.80 2.37 2.76 3.30 3.73 4.15 
24 HOUR 2.W 2.68 3.15 3.80 4.30 4.80 
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So i l  Data 
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Sub Basin Soil 
ID Survey 

Map Unit Area Area Pct 
(") 

Major Basin 01 
SCP-14 AguilalCarefree 

AguilalCarefree 

AguilaICarefree 

AguilalCarefree 

AguilalCarefree 

AguilalCarefree 

AguilalCarefree 

AguildCarefree 

AguilalCarefree 

AguilalCarefree 

AguilalCarefree 

AguilaICarefree 

AguilaICarefree 

AguilalCarefree 

AguilalCarefree 

AguilalCarefree 

AguilalCarefree 

AguilaICarefree 

AguilaICarefree 

AguilalCarefree 

AguilalCarefree 

AguilalCarefree 

AguilalCarefree 

AguilalCarefree 

Aguildcarefree 

AguilalCarefree 

AguilaICarefree 

AguilalCarefree 

AguilalCarefree 

AguilalCarefree 

AguilaICarefree 

AguilaICarefree 

AguilalCarefree 

AguilalCarefree 

AguildCarefree 

AguilaICarefree 

AguilaICarefree 

AguilaICarefree 

AguilalCarefree 

AguilalCarefree 

AguilalCarefree 

313012005 

XKSAT Rock Outcrop Effective 
(%) (%) 

0.23 

0.15 

0.07 

0.23 

0.23 

0.15 

0.07 

0.23 

0.07 

0.23 

0.23 

0.15 

0.07 

0.23 

0.07 

0.40 ' 
0.23 

0.40 " 
0.23 

0.40 * 

0.23 

0.33 

0.40 

0.23 

0.1 5 

0.14 25.0 100 

0.33 

0.23 

0.23 

0.07 

0.23 

0.07 

0.23 

0.15 

0.07 

0.23 

0.15 

0.07 

0.40 * 

0.23 

0.15 

Brian Rahal 

"Custom Value (not default value) 
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a Soil Data 
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- 
Sub Basin Soil Map Unit Area Area Pct XKSAT Rock Outcrop Effective 
ID Survey (%) (%) (%) 

UB-04 AguilaICarefree 

UB-03 AguilaICarefree 

AguilaICarefree 

AguiialCarefree 

UB-02 AguilaICarefree 

AguilaICarefree 

UB-01 AguilalCarefree 

AguilalCarefree 

F6C-6 AguilaICarefree 

AguilaICarefree 

AguilaICarefree 

AguilaICarefree 

F6C-5 AguilaICarefree 

F6C-4 AguilaICarefree 

F6C-3 AguilaICarefree 

AguilaICarefree 

F6C-2 AguilaICarefree 

AguilalCarefree 

AguilaICarefree 

AguilalCarefree 

F6AN-8 Aguiialcarefree 

AguilaICarefree 

F6AN-7 AguilaICarefree 

AguilalCarefree 

AguilaICarefree 

F6AN-6 AguilaICarefree 

AguilaICarefree 

AguilaICarefree 

F6AN-5 AguilaICarefree 

AguilaICarefree 

F6AN-4 AguiialCarefree 

AguilalCarefree 

AguilalCarefree 

F6AN-3 AguildCarefree 

AguilaICarefree 

AguilalCarefree 

F6AN-2 AguilalCarefree 

AguilalCarefree 

AguilaICarefree 

AguilaICarefree 

F6AN-1 AguilaICarefree 

Brian Rshal 

Custom Value (not default value) 
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Sub Basin Soil 
ID Survey 

Map Unit Area Area Pct 
("1 

XKSAT Rock Outcrop Effective 
(") (%) 

F6AN-1 AguilaICarefree 33 0.1 11 26.6 0.23 

AguilaICarefree 61 0.074 17.8 0.15 

AguilalCarefree 72 0.008 1.9 0 09 30.0 100 

AguilaICarefree 93 0.080 19.2 0.33 

AguilaICarefree 34 0.142 34.3 0.10" 

F6AS-5 AguilaICarefree 33 0.215 34.1 0.23 

AguilaICarefree 61 0.301 47.6 0.15 

AguilaICarefree 96 0.115 18.3 0.07 

F6AS-4 AguilalCarefree 33 0.393 90.8 0.23 

AguilalCarefree 61 0.040 9.2 0.15 

F6AS-3 AguilaICarefree 33 0.231 72.8 0.23 

AguilaICarefree 96 0.086 27.2 0.07 

F6AS-2 AguilalCarefree 33 0.056 95.4 0.23 

AguilaICarefree 96 0.003 4.6 0.07 

F6AS-1 AguilaICarefree 26 0.055 19.6 0.01 

AguilaICarefree 33 0.063 22.5 0.23 

AguilaICarefree 61 0.013 4.6 0.15 

AguilalCarefree 72 0.033 11.9 0.09 30.0 100 

AguilalCarefree 93 0.020 7.3 0.33 

AguilalCarefree 96 0.017 6.0 0.07 

AguilalCarefree 34 0.078 28.1 O.1Oe 

F6A-1 Agu~lalCarefree 6 0 007 5.3 0.40 " 
AguilaICarefree 33 0.012 9.2 0 23 

AguilaICarefree 61 0.107 85.5 0.15 

RHW-1 AguilalCarefree 33 0.384 36.6 0.23 

AguilalCarefree 61 0.546 52.0 0.15 

AguilalCarefree 72 0.121 11.5 0.09 30.0 100 

UF5-5 AguilaICarefree 33 0.153 51 9 0.23 

AguilalCarefree 61 0.141 48.1 0.15 

UF5-4 AguilalCarefree 26 0.003 1.1 0.01 

AguilalCarefree 33 0.198 77.6 0 23 

AguilaICarefree 61 0 026 10.3 0.15 

AguilalCarefree 96 0.028 10.9 0.07 

UF5-3 AguilalCarefree 6 0.004 0.4 0.40 ' 
AguilalCarefree 26 0.013 1.5 0.01 

AguilalCarefree 33 0.151 18.0 0.23 

AguilaICarefree 61 0.599 71.2 0.15 

AguilalCarefree 72 0.044 5.2 0.09 30.0 100 

AguilalCarefree 93 0.03i 3.7 0.33 

UF5-2 AguilalCarefree 6 0.001 0.2 0.40 * 

AguilalCarefree 26 0.042 6.7 0.01 

AguilalCarefree 33 0.085 13.5 0.23 

Brian Rahal 
"Custom Value (not default value) 
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Soil Data 
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Sub Basin Soil Map Unit Area Area Pct XKSAT Rock Outcrop Effective 
ID Survey 

AguilaICarefree 

AguilaICarefree 

AguilalCarefree 

AguilaICarefree 

AguilaICarefree 

AguilaICarefree 

AguilaICarefree 

AguilalCarefree 

AguiialCarefree 

AguilaICarefree 

AguilaICarefree 

AguilalCarefree 

AguilalCarefree 

AguilaICarefree 

AguilalCarefree 

AguilalCarefree 

AguilaICarefree 

AguilaICarefree 

AguilalCarefree 

SCPIB  

AguilalCarefree 

AguilaICarefree 

AguilaICarefree 

AguilalCarefree 

AguilalCarefree 

AguilalCarefree 

AguilalCarefree 

AguilaICarefree 

AguilalCarefree 

AguilalCarefree 

AguilalCarefree 

AguilalCarefree 

AguilalCarefree 

AguflalCarefree 

AguilaICarefree 

AguilalCarefree 

AguilaICarefree 

AguilaICarefree 

AguilaICarefree 

AguilalCarefree 

AguiialCarefree 

Brian Rahal 

* Custom Value (not default value) 
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Soil Data 
Page 5 3/30/2005 

Sub Basin Soil Map Unit Area Area Pct XKSAT Rock Outcrop Effective 
ID Survey (%) (%) (%) 

FGC-IA AguilaICarefree 
AguilaICarefree 

SCP-7E AguilaICarefree 
AguilaICarefree 

S C P - 7 ~  AguilaICarefree 

AguilaICarefree 

SCP-7C AguilaICarefree 

SCP-7B AguilaICarefree 

SCP-7A AguilaICarefree 

AguilaICarefree 

Brian Rahal 

Custom Value (not default value) 
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Sub Basin Data 

. ., . .  ....... .... . -<.:.3v:- .. ? 
-, , . ."S . . -, - . . . . :.a: .. ; ".. : .-TI I . Basin: NS' - - - - - ~ t ~ r n i ~ : M ~ ~ ~ ~ ~ e ,  - - .. ' ' . . . .  . .  . . .  ... ............. . - -. LOSS . Method ~ r e e g ~ m b t  . '. .. - -. - . - - Duration: 6Hour . . Unit Hydrograph Clark , . 

Sub Basin 
ID 

Sub Basin parameters 

Area Length Slope Ad] Time-Area Kb 
(sq (mi) (Wmi) Slope 
ml) 

Rainfall Losses 

IA DTHETA PSlF XKSAT RTlMP 
(in) (in) (inlhr) (%) 

Return Period (Years) 

2 5 10 25 50 100 

Natural 

Natural 

Natural 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

TC (hK) 
Vel (fls) 

R (hm) 

TC (hrs) 
Vel (fls) 

R (hK) 

Tc (hrs) 
Vel (fls) 

R (hn)  

Tc (hrs) 
Vel (fls) 

R (hrs) 

Tc (hrs) 
Vel (fls) 

R (hrs) 

Tc (hrs) 
Vel (fls) 

R (hrs) 

Tc (hrs) 
Vei (fls) 

R (hrs) 

Tc (hrs) 
Vel ( f~s)  

R (hrs) 

Tc (hrs) 
Vel (fls) 

Brian Rahal * Non default value 
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Sub Basin Data 

........ . .  . ..... r?--7-T-w - --.-":.v. ....-- , . . ... .- - .. . . .  .-..-. -. ...-- ..--. . . . .  - . .- . . - . : ,.. . r-. -- . . . .  
- -.--- -.----- 

; ."1 
Duration. 6 Hour . . . .  ................... . .  - Basin: .... N_S-. . -i S t o m :  . M~lfie!e_-.::. . . . . .  . -. . . . . . .  - Loss Method:G!een-%pL- . -. ~ni t~ydrograph:  Clark 

Sub Basin 
ID 

Sub Basin Parameters 

Area Length Slope Adj Time-Area Kb 
(sq (mi) (ftlml) Slope 
mt) 

0.08 0.71 114.2 114.2 Urban 0.032 

0.06 0.76 119.6 119.6 Natural 0.032 

0.21 1.36 114.4 114.4 Natural 0.029 

0.09 1.11 110.3 110.3 Natural 0.032 

0.34 1.66 105.5 105.5 Urban 0.028 

0.19 1.34 104.9 104.9 Natural 0.029 

0.35 1.82 94.9 94.9 Urban 0.028 

Rainfan Losses 

IA DTHETA PSlF XKSAT RTlMP 
(in) (in) (inlhr) (%) 

Return Period (Years) 

2 5 10 25 50 

Tc (hrs) 0.31 0.25 0.23 0.21 0.20 

Vel (fls) 3.33 4.17 4.55 4.89 5.21 
R (hrs) 0.34 0.26 0.24 0.22 0.21 

Tc (hrs) 0.69 0.55 0.48 0.42 0.38 
Vel (fls) 4.65 5.86 6.68 7.67 8.35 

R (hrs) 0.87 0.67 0.58 0.50 0.45 

Tc (hrs) 0.30 0.25 0.23 0.21 0.20 
Vel (fls) 3.67 4.46 4.87 5.23 5.57 

R (hrs) 0.40 0.32 0.29 0.27 0.25 

Tc (hrs) 0.43 0.35 0.31 0.28 0.26 

Vel (fls) 4.69 5.76 6.37 7.15 7.58 
R (hrs) 0.45 0.36 0.32 0.28 0.26 

Tc (hrs) 0.41 0.33 0.30 0.27 0.25 

Vel (fls) 3.99 4.95 5.50 6.10 6.51 
R(hrs) 0.57 0.45 0.40 0.36 0.33 

Tc (hrs) 0.48 0.39 0.35 0.32 0.30 
Vel (fls) 5.08 6.21 6.88 7.68 8.23 

R (hrs) 0.45 0.36 0.32 0.29 0.27 

Tc (hrs) 0.44 0.35 0.32 0.28 0.27 
Vel (fls) 4.45 5.55 6.20 6.94 7.36 

R (hrs) 0.49 0.38 0.34 0.30 0.28 

Tc (hrs) 0.55 0.45 0.40 0.35 0.33 
Vel (fls) 4.82 5.99 6.67 7.54 8.02 
R (hn) 0.56 0.44 0.39 0.34 0.32 

6"" nha l  * Non default value 
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Sub Basin Data 

. . . .. ,.. -. -. .. . -- - . .. .. .. .- - - . . . . . . .. .. . - - . .. . . . . . .. - - - - - -  ' is-: .- . , -'-Yqv:;::, , * ,!. ~V 

Duration: 6 Hour, , ,,, Loss Meth0d:Green-Ampt Unit Hydrograph. Clark 
: 1 . . 

L. . B a s i n : ' .  . .. . -. Storms:Munip'e -- :. . . . . - -. . . - . - -. - - - . . . . . . . . . .. .-. -, 

Sub Basin parameters Rainfall Losses Return Period (Years) 

Sub Basin Area Length Slope Adj TimeArea Kb IA DTHETA PSlF XKSAT RTlMP 
ID (sq (mi) (Wmi) Slope (in) (in) (inlhr) (%) 

ml) 

UB-03 0.03 0.37 106.0 106.0 Urban 0.034 0.18 0.30 5.20 0.26 23 Tc(hrs) 0.21 0.18 0.17 0.16 0.15 0.14 
Vel (fls) 2.61 2.97 3.17 3.43 3.62 3.82 

R(hn )  0.23 0.20 0.18 0.17 0.16 0.15 

UB-02 0.05 0.63 445.2 299.0 Urban 0.033 0.24 0.27 5.30 0.27 51 Tc(hn) 0.19 0.17 0.15 0.15 0.14 0.13 
Vel (fls) 4.91 5.53 6.00 6.33 6.70 6.95 

R ( h n )  0.22 0.19 0.18 0.17 0.16 0.15 

UB-01 0.05 . 0.60 100.8 100.8 Urban 0.033 0.20 0.27 4.55 0.39 47 Tc (hrs) 0.27 0.23 0.22 0.20 0.19 0.18 
Vel (fls) 3.30 3.84 4.06 4.40 4.58 4.81 

R (hrs) 0.30 0.25 0.24 0.22 0.21 0.20 

F6C-6 0.89 3.88 162.0 162.0 Urban 0.027 0.33 0.25 5.40 0.25 14 Tc(hrs) 1.50 0.70 0.60 0.52 0.48 0.45 
Vel(f1s) 3.67 8.08 9.42 10.92 11.98 12.76 

R (hrs) 1.91 0.79 0.67 0.57 0.51 0.48 

F6C-5 0.14 1.71 117.5 117.5 Urban 0.031 0.32 0.25 500 0.33 22 Tc (hrs) 0.57 0.45 0.40 0.35 0.32 0.30 
Vel (fls) 442 5.57 6.33 7.25 7.81 8.36 

R (hn)  0.94 0.73 0.63 0.54 0.50 0.46 

F6C-4 0.03 0.48 137.8 137.8 Urban 0.036 0.31 0.25 5.00 0.33 23 TC (hn)  0.24 0.20 0.19 0.17 0.16 0.16 
Vel (fls) 2.96 3.52 3.74 4.12 4.32 4.46 

R (hrs) 0.34 0.28 0.26 0.24 0.22 0.22 

F6C-3 0.05 0.63 64.8 64.8 Urban 0.034 0.33 0.25 5.10 0.33 24 Tc (hn) 0.38 0.30 0.27 0.24 0.23 0.22 
Vel (fls) 2.44 3.08 3.46 3.82 4.03 4.18 

R(hrs) . 0.50 0.39 0.34 0.31 0.29 0.28 

F6C-2 0.09 0.83 108.2 108.2 Natural 0.031 0.29 0.25 6.00 0.21 29 Tc (hrs) 0.31 0.26 0.24 0.23 0.21 0.20 
Vel (fls) 3.89 4.72 5.03 5.41 5.72 5.97 

R (hrs) 0.35 0.28 0.26 0 24 0.23 0.22 

F6AN-8 0.24 1.12 180.7 180.7 Natural 0.026 0.30 0.25 5.80 0.18 6 Tc(hrs) 0.28 0.24 0.22 0.20 0.19 0.18 
Vel (fls) 5.89 6.90 7.43 8.05 8.56 8.98 

Bnan ~ a h a l  ' Non default value isubbasnl) 
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Sub Basin Data 

............. ..... - ..... ... ...-. T7-- ........ -. ......... : ....--- * .......- . ' . . .  ~ ,. . . %I -T-- --:-. . . . 
.I< - 

Basin: . . . . .  NS . . . .  - S t o r r n s ~ ~ u h ~ l e  . .  , - . . .  . - Dcration: - 6 Hour . L ~ S S  ~ e t n o d : ~ r e e n - A r n p _ - .  , . Unit ~ydicgrach: Clark 3 
. , 

.. - .. . . . . . . .  . . . . . . . .  - _ i 

Sub Basin 
ID 

Area Length Slope Adj Time-Area Kb 
(sq (mi) (ftlmi) Slope 
ml) 

Rainfall Losses 

IA DTHETA PSlF XKSAT RTIMP 
(in) (in) (inlhr) (%) 

Urban 

Urban 

Urban 

Natural 

Urban 

Urban 

Urban 

Natural 

R (h*) 

Tc (hrs) 
Vel (fls) 

R (hrs) 

TC (hrs) 
Vel (fls) 

R (hrs) 

Tc (hrs) 
Vel (fls) 

R (hrs) 

TC (hrs) 
Vel (fls) 

R (hrs) 

TC (hrs) 
Vel (fls) 

R (hrs) 

Tc (hrs) 
Vel (fls) 

R (hrs) 

Tc (hrs) 

Vel (fls) 

R (hrs) 

Tc (hrs) 
Vel (fls) 

R (hrs) 

Return Period (Years) 

2 5 10 25 50 100 

~ r i a n  Rahel * Non default value 
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Sub Basin Data 

.... .. . .... . ... ...... -.. ..- . .... - . . . . . . . . . .  - - . . .  . .  ,.Pi ..-- -. - . . . .  . . .  .- 
.. 

-. - - -. - - .- ). ., . . ' ' ., !".pI':l: .: - .  7- 
~uration: 6 Hour LOSS Method.~ ,~en:hpt  . .  . . . . .  _ .  - .- ..st?rmslM!wle . . . . . .  . .  . . . . . .  ........ ..: .L.. . . . .  . - - unit "?z?g!Y?:.Cla!k :..-. - 2 . .- - - . - . 1 

Sub Basin Parameters Rainfall Losses 

Sub Basin Area Length Slope Adj TimeArea Kb IA DTHETA PSlF XKSAT RTlMP 
ID (sq (mi) (Wmi) Slope (in) (in) (inlhr) (%) 

mi) 

F6AS4 0.43 3.17 130.4 130.4 Natural 0.035 0.31 0.28 5.10 0.29 18 Tc (hrs) 
Vel (fls) 

R (hrs) 

F6AS-3 0.32 2.25 119.3 119.3 Natural 0.028 0.30 0.25 5.70 0.23 24 Tc (hrs) 
Vel (fls) 

R (hrs) 

Return Period (Years) 

2 5 10 25 50 100 

F6AS-2 0.06 0.72 11'1.9 111.9 Natural 0.032 0.29 0.25 5.10 0.31 29 Tc (hrs) 0.30 0.25 0.23 0.21 0.20 0.19 
Vel (fls) 3.57 4.29 4.61 4.96 5.28 5.50 

R (hrs) 0.37 0.30 0.28 0.26 0.24 0.23 

F6AS-1 0.28 1.80 95.3 95.3 Urban 0.029 0.29 0.15 7.60 0.11 38 Tc(hrs) 0.50 0.42 0.36 0.35 0.33 0.31 
Vel (fls) 5.28 6.27 6.89 7.54 8.02 8.57 

R (hrs) 0.57 0.47 042 0.38 0.36 0.33 

F6A-1 0.13 0.73 101.6 101.6 Natural 0.031 0.30 0.25 5.70 0.20 13 Tc (hrs) 0.30 0.25 0.23 0.22 0.20 0.20 
Vel (fls) 3.52 4.28 4.60 4.93 5.25 5.46 

R(hrs) 0.25 0.20 0.19 0.17 0.16 0.15 

RHW-1 1.05 2.51 130.1 130.1 Natural 0.037 0.33 0.35 5.70 0.21 12 Tc (hrs) 1.04 0.76 0.65 0.55 0.50 0.47 
Vel (fls) 3.55 4.82 5.70 6.65 7.36 7.88 

R (he)  0.78 0.56 0.46 0.39 0.35 0.32 

UF5-5 0.29 3.06 1132.4 315.0 Natural 0.045 0.34 0.35 5.40 0.24 6 Tc (hrs) 0.86 0.64 0.55 0.46 0.42 0.39 
Vel (fls) 5.23 6.99 8.16 9.69 10.66 11.45 

R(hrs) 1.54 1.11 0.94 0.77 0.70 0.64 

UF54 0.26 1.86 104.4 104.4 Natural 0.028 0.29 0.25 5.40 0.27 29 Tc (hrs) 0.55 0.45 0.40 0.35 0.33 0.31 
Vel (fls) 5.00 6.12 6.89 7.79 8.39 8.86 

R ( h n )  0.68 0.54 0.47 0.41 0.38 0.36 

UF5-3 0.84 4.08 82.9 82.9 Natural 0.025 0 25 0.25 5.80 0.23 38 Tc(hrs) 0.98 1.50 0.72 0.63 0.59 0.55 
e l  ( I )  6.09 3.84 8.35 9.45 10.18 10.88 

Bilan Rahai " Non default value isubbasnii 
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DEI Professional Services. LLC 
01131.12 -NORTH SCOTSDALE DELINEATION STUDY 

Sub Basin Data 

--.--'"r"-* . , ..----. -r,-,.. -- ---- - , , ' .  . . . . . . . . . . .. .- - - . . .  . .  . , . . . . . - 
i,, .,,.. .. .. . . . . . . , .  . . > .  . . . * : . ,  . . .  . '.>".; ,:.' 

Basin: NS . ' Storms: M$~~PG' . ': . . : ... . . . - .. . . . - - -. - - . . - -. . . - - . . . ' ' ' Duration: 6 Hour . . . . . . .. ' .. . Loss . . . . . . h l e t h o a ~ r k e n - A V ~ .  . .. . . .. . . . . . . . . . . . . - - . . - - .  hit ~ ~ d r o y a b h :  Clak ' '' 
Sub Basin 
ID 

UF5-2 

Sub Basin Parameters Rainfall Losses 

Area Length Slope Adj Time-Area Kb IA DTHETA PSlF XKSAT RTlMP 
(sq (mi) (ftlmi) Slope (in) (in) (inlhr) (%) 
mi) 

0.62 3.15 97.3 97.3 Natural 0.026 0.27 0.23 6.20 0.20 32 Tc (hrs) 
Vel (fls) 

R (hrs) 

0.08 0.64 111.6 111.6 Natural 0.032 0.29 0.25 5.30 0.26 21 Tc (hrs) 
Vel (fls) 

R (hrs) 

0.15 1.10 105.2 105.2 Natural 0.029 0.27 0.25 5.00 0.29 27 Tc (hrs) 
Vel (fls) 

R (hrs) 

0.03 0.55 112.9 112.9 Natural 0.034 0.24 0.25 5.00 0.30 38 Tc (hrs) 
Vel (fls) 

R ( he )  

0.09 0.77 121.6 121.6 Urban 0.031 0.30 0.25 4.90 0.31 19 Tc (hrs) 
Vel (fls) 

R ( h ~ )  

0.14 1.13 123.0 123.0 Urban 0.028 0.30 0.25 5.00 0.32 22 Tc (hrs) 
Vel (fls) 

R (hrs) 

0.08 0.89 115.5 115.5 Urban 0.031 0.26 0.25 4.50 0.37 31 Tc (hrs) 
Vel (fls) 

R (hrs) 

0.05 0.96 106.8 106.8 Urban 0.033 0.30 0.25 4.60 0.32 13 Tc (hrs) 
Vel (fls) 

R (hrs) 

Return Period (Years) 

2 5 10 25 50 100 

Brian ~ a h a i  Non default value lsubbssn?) 
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DEI Professional Services. LLC 
01 131 . I 2  - NORTH SCOTTSDALE DELINEATION STUDY 

Sub Basin Data 

-- -. ......... .--. .... -T7- .:-.. . . . . . .  - - - -- , . .  : . .,..! -. -- - - 
. . . . 

. . . . .  1.. , 

. . 
' Duration. 6 Hour Unit Hydrograph: Clark Basin:NS , -  . . .  . . . .  . ..... -. - .... - Stom: Multiple .' . . . . . . . . .  ...... Loss ...... Mafhw-Green-Am?! . . . . . .  .- . . . . . . . . . . . . . . . . . . .  . .  . -  

Sub Basin Parameters Rainfall Losses Return Period (Years) 

Sub Basin Area Length Slope Adj Time-Area Kb IA DTHETA PSlF XKSAT RTlMP 
ID (sq (mi) (Wmi) Slope (in) (in) (inlhr) (%) 

rn i) 

SCP-2A 0.05, 0.77 137.1 137.1 Urban 0.032 0.30 0.25 4.55 0.32 14 Tc (hrs) 0.30 0.24 0.23 0.21 0.20 0.19 
Vel (fls) 3.76 4.67 5.02 5.43 5.76 6.01 

R (hrs) 0.42 0.33 0.30 0.28 0.26 0.25 

UB-08C 0.01 0.24 118.6 118.6 Natural 0.035 0.25 0.25 5.00 0.32 36 Tc (hn )  0.16 0.14 0.13 0.13 0.12 0.11 
Vel (fls) 2.16 2.48 2.65 2.82 3.01 3.12 

R ( h n )  0.22 0.19 0.17 0.16 0.15 0.14 

UB-08B 0.03 0.42 110.8 110.8 Natural 0.032 0.25 0.15 7.00 0.14 36 Tc(hrs) 0.20 0.18 0.17 0.16 0.15 0.14 
Vel ( f~s)  3.08 3.44 3.69 3.90 4.11 4.34 

R(hrs) 0.22 0.19 0.18 0.17 0.16 0.15 

UB-08A 0.12 1.34 93.6 93.6 Urban 0.031 0.30 0.25 5.30 0.24 14 TC (hrs) 0.52 0.41 0.36 0.32 0.30 0.28 

Vel (fls) 3.80 4.82 5.49 6.20 6.64 7.04 
R (hrs) 0.75 0.58 0.50 0.44 0.40 0.38 

UB-O6C 0.04 0.53 119.5 119.5 Urban 0.031 0.30 0.25 6.00 0.17 17 TC (hn)  0.23 0.20 0.19 0.17 0.16 0.16 
Vel (fls) 3.45 3.89 4.13 4.55 4.77 4.92 

R ( h n )  0.28 0.24 0.23 0.21 0.19 0.19 

UB-O6B 0.05 0.90 115.1 115.1 Urban 0.032 0.30 0.25 6.00 0.17 18 Tc (hrs) 0.34 0.27 0.25 0.23 0.22 0.21 
Vel (fls) 3.91 4.87 5.28 5.67 5.97 6.20 

R (hrs) 0.54 0.43 0.39 0.36 0.34 0.33 

UB-06A 0.04 0.56 108.1 108.1 Urban 0.034 0.24 0.28 5.80 0.20 23 Tc (he )  0.25 0.22 0.21 0.19 0.18 0.18 
Vel (fls) 3.23 3.72 3.95 4.28 4.49 4.69 

R (hrs) 0.31 0.27 0.25 0.23 0.22 0.21 

UB-056 0.02 0.33 116.6 116.6 Urban 0.033 0.30 0.25 6.00 0.17 17 Tc(hrs) 0.19 0.16 0.15 0.14 0.13 0.13 
Vel (fls) 2.57 2.97 3.14 3.41 3.64 3.75 

R(hrs) 0.21 0.18 0.17 0.15 0.14 0.14 

UB-05A 0.09 0.93 116.8 116.8 Urban 0.033 0.29 0.25 6.00 0.19 24 TC (hrs) 0.35 0.28 0.26 0.24 0.23 0.22 

Vel (fls) 3.90 4.82 5.29 5.73 6.06 6.29 

Brian Rahal Non default value lsubbarnll 
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DEI Professional Services, LLC 
01 131 . I2  - NORTH SCOlTSDALE DELINEATION STUDY 

Sub Basin Data 

. . . .  .... . .. . . . ....... .....-... - -T?---r?n - . .  .x77 ..** .-- . . . .  
-* .?. - \. .. . 

-;--Tr-.- --. -. --.. *7- . . .;,~., r . 3 . . . . .  
. . 

. . '. 4.. ,' 

0;ration. 6  our : ' . . . . . . . .  ' LosMethod.Green-Ampt . ... ........ . . .  ' . .  . ... -. . .._..Srn - . . . .  - .... - . . .  - - -. - -. - - - - - - - - . - . Unit riydrograph: Clark . -- . - . 

Sub Basin 
ID 

Sub Basin Parameters Rainfall Losses 

Area Length Slope Adj Time-Area Kb IA DTHETA PSlF XKSAT RTlMP 
(sp (mi) (ftlmi) Slope (in) (in) (inlhr) (%) 
ml) 

0.04 0.41 122.5 122.5 Urban 0.031 0.30 0.25 5.80 0.18 17 

0.08 . 0.56 121.6 121.6 Urban 0.031 0.29 0.25 5.40 0.22 21 

0.20 1.65 95.8 95.8 Urban 0.030 0.30 0.25 5.60 0.26 28 

0.18 1.11 109.4 109.4 Urban 0.027 0.30 0.25 5.60 0.20 17 

0.03 0.45 141.6 141.6 Urban 0.032 0.30 0.25 5.00 0.32 21 

0.18 1.83 129.5 129.5 Urban 0.030 0.30 0.25 5.00 0.29 21 

0.09 1.24 133.8 133.8 Urban 0.032 0.30 0.25 5.00 0.29 20 

0.14 1.48 122.2 122.2 Urban 0.030 0.30 0.25 5.00 0.31 22 

R ( h ~ )  

Tc (hrs) 
Vel (fls) 

R (hrs) 

Tc (hrs) 
Vel (fls) 

R (hrs) 

Tc (hrs) 
Vel (fls) 

R (hB) 

TC (hrs) 
Vel (fis) 

R ( h ~ )  

Tc (hrs) 
Vel (fis) 

R (hrs) 

Tc (hrs) 
Vel (fls) 

R (hn)  

Tc (hrs) 
Vel (fls) 

R (hB) 

Tc (hrs) 
Vel (fls) 
R (hrs) 

Return Period (Years) 

2 5 10 25 50 100 

Bnan Rahal Non default value lsubbasnl) 





DEI Professional Services, LLC 
01131 .I2 - NORTH SCOTSDALE DELINEATION STUDY 

Routing Data -Normal Depth 
Page I 3/30/2005 

RS Card RC Card RX and RY Cards 

Basin Reach NSTPS ANL ANCH ANR RLNTH SEL E L M  1 2 LB 4 5 RB 7 8 
ID (ft) (ftifi) 

N RSCP14 1 0.064 0.044 0.064 1086 0.0322 Sta 812.0 844.1 955.0 977.5 1000.0 1009.0 1017.6 1031.5 
S Elev 957.3 957.0 956.0 955.0 954.0 956.0 958.0 960.0 

N RSCP12 4 0.064 0.044 0.064 3465 0.0268 Sta 870.5 892.9 951.4 993.0 1049.1 1067.0 1124.7 1164.5 
S Elev 886.0 884.0 882.0 880.0 880.0 882.0 884.0 886.0 

N RSCPIO 5 0.064 0.044 0.064 4424 0.0255 Sta 814.2 853.2 899.7 949.5 1052.9 1130.7 1232.4 1257.1 
S Elev 820.0 815.3 816.0 812.0 812.0 814.0 818.0 820.0 

N RSCPO9 3 0.064 0.044 0.064 2968 0.0230 Sta 865.1 910.6 932.1 961.1 1066.2 1091.4 1109.0 1125.3 
S Elev 724.0 722.0 718.0 714.0 714.0 718.0 722.0 724.0 

N RSCPO8 3 0.064 0.044 0.064 2847 0.0204 Sta 850.9 901.3 954.4 979.4 1000.0 1062.3 1114.0 1201.2 
s Elev 668.0 666.0 664.0 662.0 660.0 662.0 664.0 666.0 

N RSCPO7 4 0.056 0.038 0.076 3297 0.0179 Sta 857.9 951.0 966.1 972.2 1006.8 1087.4 1125.8 1266.4 
S Elev 578.0 574.0 572.0 568.0 568.0 571.5 569.3 578.0 

N RSCPO6 4 0.064 0.044 0.064 3157 0.0196 Sta 627.2 683.7 977.3 987.0 1012.1 1029.7 1045.2 1079.6 
S Elev 538.0 534.0 536.0 530.0 530.0 534.0 536.0 538.0 

N RSCP04 2 0.056 0.038 0.086 1499 0.0180 Sta 850.6 870.5 971.1 987.9 1027.2 1050.7 1218.9 1240.9 
S Elev 492.0 490.0 486.0 484.0 484.0 486.0 488.0 492.0 

N RSCP03 2 0.061 0.038 0.056 1378 0.0181 Sta 966.2 984.0 990.6 997.6 1003.9 1019.0 1048.1 1065.0 
S Elev 447.7 446.0 444.0 442.0 442.0 444.0 446.0 448.0 

N RSCP02 7 0.056 0.036 0.056 5949 0.0212 Sta 623.1 687.8 904.9 959.7 1000.0 1016.9 1082.0 1122.3 
S Elev 290.0 286.8 289.6 286.0 284.0 286.0 288.0 290.0 

N RUB12 6 0.056 0.044 0.056 5388 0.0182 Sta 849.6 861.9 926.8 975.3 1017.2 1046.5 1060.3 1074.7 
S Elev 650.0 648.0 648.0 642.0 642.0 646.0 648.0 650.0 

N RUB10 4 0.056 0.044 0.056 3907 0.0179 Sta 8104 844.8 959.8 972.8 1005.9 1035.5 1109.8 1164.3 
S Elev 564.0 562.0 560.0 556.0 556.0 560.0 560.0 562.0 

N RUB09 5 0.061 0.038 0.061 4450 0.0187 Sta 865.9 913.8 986.7 990.5 1009.0 1014.7 1037.1 1056.8 
S Elev 492.0 489.0 488.0 486.0 486 0 488.0 490.0 492.0 

Brian Rahai iloutendl 



DEI Professional Selvices. LLC 
01131 12 -NORTH SCOTTSDALE DELINEATION STUDY 

Routing Data - Normal Depth 
Page 2 313012005 

RS Card RC Card - RX and RY Cards 

Bas~n Reach NSTPS ANL ANCH ANR RLNTH SEL ELMAX 1 2 LB 4 5 RB 7 8 
ID Iff\ fWft\ 

N RUB07 2 0.061 0.038 0.061 1441 0.0187 Sta 802.8 896.1 939.4 977.6 1023.6 1036.2 1071.8 1144.8 
S Elev 420.0 415.1 416.5 416.0 416.0 418.0 416.4 420.0 

N RUB06 2 0.076 0.038 0.076 1436 0.0202 Sta 924.2 953.8 984.0 988.7 1020.6 1078.2 1087.4 1126.5 
S Elev 336.0 334.0 332.0 330.0 330.0 332.0 334.0 336.0 

N RUB05 2 0.076 0.038 0.076 1527 0.0216 Sta 924.2 953.8 984.0 988.7 1020.6 1078.2 1087.4 1126.5 
S Elev 336.0 334.0 332.0 330.0 330.0 332.0 334.0 336.0 

N RUB03 3 0.076 0.038 0.076 2425 0.0177 Sta 785.3 899.0 967.3 981.0 1004.3 1011.0 1258.0 1351.4 
S Elev 312.0 306.6 308.0 306.0 306.0 308.0 310.0 312.0 

N RF6C6 2 0.050 0.035 0.050 1780 0.0185 Sta 864.4 924.1 983.8 985.5 1015.1 1025.5 1034.0 1042.4 
S Elev 626.0 625.0 624.0 622.0 622.0 624.0 625.0 626.0 

N RF6C4 3 0.050 0.035 0.050 2707 0.0070 Sta 697.3 735.7 986.9 990.6 1012.9 1106.1 1185.2 1250.7 
S Elev 596.0 592.0 592.0 590.0 590.0 592.0 594.0 596.0 

N RF6C3 4 0.058 0.038 0.058 3172 0.0284 Sta 731.4 760.4 943.4 993.9 1019.8 1057.8 1074.8 1160.5 
S Elev 552.0 550.0 548 0 548.0 548.0 550.0 550.0 552.0 

N RF6C2 3 0.058 0.038 0.058 2486 0.0193 Sta 963.5 971.8 977.4 981.8 1009.3 1024.9 1079.5 -1115.0 
S Elev 464.0 462.0 460.0 458.0 458.0 460.0 462.0 462.4 

N RF6AN8 8 0.056 0.039 0.056 6862 0.0331 Sta 942.1 950.5 958.9 988.7 1010.7 1028.3 1056.8 1085.2 
S Elev 950.0 949.0 948.0 946.0 946.0 948.0 949.0 950.0 

N RF6AN6 5 0.056 0.038 0.053 4132 0.0225 Sta 962.5 970.6 978.4 991.0 1006.8 1227.5 1256 1 1279.4 
S Elev 806.0 804.0 802.0 800.0 800.0 802.0 804.0 806.0 

N RF6AN5 3 0.056 0.038 0.053 3137 0.0217 Sta 978.0 983.5 989.4 1007.0 1029.9 1143.3 1284.4 1331.4 
S Elev 732.0 730.0 728.0 728.0 729.3 729.0 726.7 732.0 

N RF6AN3 1 0.056 0.038 0.053 876 0.0171 Sta 978.9 986.9 991.1 995.6 1017.5 1098.7 1195.1 1228.0 
S Elev 690.0 688.0 686.0 684.0 684.0 686.0 688.0 690.0 

N RF6AN2 27 0.056 0.038 0.053 7999 0.0176 Sta 897.4 913.8 927.5 971.8 1023.5 1071.1 1152.0 1224.7 
S Elev 685.0 656.0 654.0 652.0 652.0 654.0 652.7 658.0 

Bnan Rshal lroutend) 
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Routing Data - Normal Depth 
Page 3 313012005 

RS Card RC Card RX and RY Cards 

Basin Reach NSTPS ANL ANCH ANR RLNTH SEL ELMAX 1 2 LB 4 5 RB 7 8 
ID (n) (wfit/fl) 

N RF6AN1 ' . 3 0.063 0.038 0.063 2859 0.0161 Sta 879.7 894.2 947.2 979.7 1018.2 1032.6 1044.2 1055.2 
S Elev 540.0 538.0 536.0 534.0 534.0 536.0 538.0 540.0 

N RF6AS5 9 0.064 0.044 0.064 8083 0.0192 Sta 877.0 887.9 915.7 986.3 1151.0 1210.3 1238.3 1261.5 
S Elev 780.0 778.0 776.0 774.0 774.0 776.0 778.0 780.0 

N RF6AS3 3 0.064 0.044 0.064 2438 0.0160 Sta 830.7 866.0 931.0 995.0 1017.3 1026.5 1076.2 1104.9 
S Elev 652.0 650.0 648.0 646.0 646.0 648.0 650.0 652.0 

N RF6AS2 7 0.064 0.044 0.064 5914 0.0167 Sta 850.1 874.8 889.0 953.7 1000.0 1016.4 1036.5 1067.1 
s Elev 602.0 600.0 598.0 596.4 595.5 596.0 598.0 602.0 

N RRHWI 9 0.068 0 043 0.068 8155 0.0180 Sta 766.3 889.6 954.5 973.4 1000.0 1007.8 1108.1 1188.8 
s Elev 736.0 730.4 730.8 730.0 728.7 730.0 732.0 736.0 

N RUF55 9 0.068 0.043 0.068 8318 0.0174 Sta 766.3 889.6 954.5 973.4 1000.0 1007.8 1108.1 1188.8 
S Elev 736.0 730.4 730.8 730.0 728.7 730.0 732.0 736.0 

N RUF54 13 0.071 0.038 0.071 11314 0.0175 Sta 931.9 946.9 961.7 982.9 1012.6 1048.2 1068.2 1079.1 
S Elev 518.0 516.0 514.0 512.0 512.0 516.6 516.0 518.0 

N RUF52 2 0.071 0.038 0.071 2113 0.0170 Sta 904.8 916.9 925.7 945.0 1017.8 1042.5 1074.4 1089.9 
s Elev 420.0 418.0 416.0 414.0 414.0 416.0 418.0 420.0 

N RSCP5C 3 0.064 0.044 0.064 2696 0.0185 Sta 903.8 943.5 972.7 996.7 1005.3 1068.4 1099.0 1112.6 
S Elev 542.0 540.0 538.0 536.0 536.0 538.0 540.0 542.0 

N RSCPSB 3 0.064 0.044 0.064 2870 0.0209 Sta 788.3 815.7 850.1 990.6 1008.8 1019.8 1037.3 1075.2 
S Elev 522.0 520.0 518.0 516.0 516.0 518.0 520.0 522.0 

N RSCP4B 4 0.064 0.044 0.064 3614 0.0183 Sta 627.2 683.7 977.3 987.0 1012.1 1029.7 1045.2 1079.6 
S Elev 538.0 534.0 536.0 530.0 530.0 534.0 536.0 538.0 

N RSCP2B 2 0.061 0.038 0.056 1827 0.0230 Sta 930.6 951.8 959.8 985.0 1023.8 1033.5 1198.5 1217.1 
s Elev 414.0 412.0 410.0 408.0 408.0 410.0 412.0 412.7 

N RUBO8C 7 0.061 0.038 0.061 5952 0.0190 Sta 975.3 981.7 986.9 991.0 1009.2 1073.1 1118.9 1137.7 
s Elev 498.0 496.0 494.0 492.0 492.0 494.0 496.0 498.0 
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Rout ing Data - Normal Depth 
Page 4 ~I~OIZOOS 

RS Card RC Card RX and RY Cards 

Basin Reach NSTPS ANL ANCH ANR RLNTH SEL ELMAX 1 2 LB 4 5 RB 7 8 
ID (n) (fllff) 

N RUB086 7 0.061 0.038 0.061 6656 0.0173 Sta 975.3 981.7 986.9 991.0 1009.2 1073.1 1118.9 1137.7 
S Elev 498.0 496.0 494.0 492.0 492.0 494.0 496.0 498.0 

N RUBOSB 3 0.076 0.038 0.076 2325 0.0206 Sta 874.5 885.3 983.5 990.7 1012.0 1019.9 1042.6 1086.1 
S Elev 370.1 370.0 368.0 366.0 366.0 368.0 369.0 369.5 

N RVBO6C 2 0.076 0.038 0.076 2022 0.0183 Sta 921.6 939.8 960.8 993.3 1002.3 1033.8 1053.5 1122.0 
S Elev 366.0 364.0 362.0 360.0 360.0 362.0 364.0 366.0 

N RUB066 2 0.076 0.038 0.076 1719 0.0180 Sta 
S Elev 

N RF6CIB 2 0.058 0.038 0.058 1607 0.0162 Sta 
S Elev 

N RF6CIC 5 0.063 0.039 0.063 4158 0.0180 Sta 
S Elev 

N RF6C1 D 4 0.063 0.039 0.063 3718 0.0169 Sta 
S Elev 

N RSCP7B 3 0.064 0.044 0.064 2275 0.0224 Sta 
S Elev 

N RSCP7C 1 0.064 0.044 0.064 821 0.0207 Sta 
S Elev 

N RSCP7D 1 0.064 0.044 0.064 217 0.0276 Sta 956.3 969.1 987.2 991.1 1012.9 1019.5 1030.2 1044.8 
S Elev 620.0 618.0 616.0 614.0 614.0 616.0 618.0 619.0 



Worksheet 
Worksheet for Irregular Channel 

Prcjed Oescription 

Worksheet RSCP14 . Row Element Irregular Chant 
Melhod Manning's Fon 
solve For Discharge 

Input Data 

Stope 0032W ftjft 
Water Surface Elev .957.W R 

options 

Current Roughness Methwed Lottds Melhcd 
Open Channel Weighting wed Lonets Method 

Results 

Mannings Ccmhic 0.030 
Elevation Range 54.00 b 2.960.00 
Discharge 456.27 ds 
Row Area 165.5 ff 
Welled Perimetel 169.56 R 
Top Width 169.18 R 
Actual Depth 3.00 R 
Critical Elevation 2,95643 ft 

Critical Stope 0.013912 Rlft 

2.76 Ws 
Velodly Head 0.12 f i  
Spedflc Energy 2.957.12 n 
Fmde  Number 0.49 

flow Type Subaitical 

Roughness Segments 

Start End Mannings 
Station Station Coehiaent 

Natural Channel Points 

Station Elevation 

. .-,--.-..a,,,--.. .... 
g:!projects\Ol131.12\caln\mulelength.fm2 DEI FlowMasler v6.0 [614b] 
05107102 05:39:30 PM Q Haeslad Melhads. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for lrregular Channel 

Project Description 

Worksheet RSCP14 . 
Flow Element Irregular Chan~ 
Method Manning's FFM 
Solve For Discharge 

Section Data 

Mannings Coeffcief 0.030 
Slope 0.003200 fVft 
Water Surface Elev 2.957.00 fl 
Elevation Range 54.00 to 2.980.00 
Discharge 456.27 cis 

NTS 

Project Engineer: Michael Wolf 
g:\prnjecls\Ol131.12\calcs\routdength.lm2 DEI FlowMasterv6.0 [614b] 
05107102 05:39:47 PM 0 Haestad Melhods. lnc. 37 Bmokside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Flow Element Irregular Cham 
Method Manning's Fon 
Solve For Discharge 

inout Data 

Worksheet 
Worksheet for Irregular Channel 

Project Desaiption 

S lop  027000 RIR 
Water Surface Elev ,886.00 R 

Options 

Current Roughness Methcwed Latter's Method 
Open Channel Weighting )ved Lotter's Method 
Closed Channel Weightin! Horton's Method 

Results 

Mannings Coeffic 0.030 
Elevation Range r8.00 to 2.888.00 
Discharge 21.570.91 ds 
Flow Area 1.100.9 Ra 
Wetted Perimetei 294.69 R 
Top Width 294.00 A 
Actual Depth 8.00 fl 
Critical Elevation 2.867.88 fl 
Cri t i i i  S l o p  0.007686 RlR 
Velocity 19.59 Rls 
Velocity Head 5.97 R 
Specific Energy 2.891.97 R 
Fmude Number 1.79 
Flaw Type Superaitiil 

Rwghness Segments 

Start End Mannings 
Station Station Coefficient 

98+34.56 101+64.41 0.030 

Natural Channel Points 

Station ElevaUon 
(fl) (A) 

98+34.56 2,888.00 

Pmjad Engineer: Michael Wolf 
g:\pmjects\Ol 131. lZ\calw\routelengIh.fmZ DEI FIowMaster v6 0 [614b] 
05107102 05:40:44 PM @ Haeslad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page I ol 1 



Cross Section 
Cross Section for Irregular Channel 

Fmjed D d p t i o n  

Worksheet RSCP12 
Flow U m t  Irregular Chanl 
Method Mannmg's Fwr 
Solve For Discharge 

Sectlon Data 

Mannings Coeffiael 0.030 
Slope 0 027000 Rnt 
Water Surface Elev 2.886.00 R 
Elevation Range 18.00 to 2.888.00 
Dischame 21.570.91 cfs 

v : 1 0 . 0 ~  
H:l 
NTS 

Project Engineer Michael Wolf 
FlowMasler "6.0 1614bl 



Slope 026000 WR 
Water Surfam Elev ,820.00 R 

Worksheet 
Worl<sheet for Irregular Channel 

Pmjen Desaiption 

Worksheet RSCPIO . 
Flow Element Irregular Cham 
Method Manning's Fon 

Solve For D i a r g e  

Input Data 

Options 

Current Rwghness Methc wed Loner's Method 
Open Channel Weighting )ved Lonefs Method 
Closed Channel Weightim Horion's MeUlod 

Results 

Mannings Coeffic 0.030 
Elevation Range 10.00 la 2.820.00 
Discharge 62.967.84 cfs 
Flow Area 2.493.8 Ha 
Welted Perimetei 443.62 R 
Top Wdth 442.90 R 
Adual Deplh 10.00 R 
Critical Elevation 2,822.93 R 
Critical Slope 0.006537 ffMt 
Velccity 25.25 Ws 

Velcdty Head 9.91 fl 
Specific Energy 2.829.91 R 
Fmude Number 1.88 

Flow Type Superaitical 

Roughness Segments 

Start End Mannings 
Station Station Coefiident 

Natural Channel Points 

Station Elevation 

Project Engineer: Michael Wolf 
g:\projects\Oi 131.12\calcs\routdength.fm2 DEI FlowMaster "6.0 (614b1 
05107102 05:45:16 PM OHaeslad Melhods. lnc. 37 Brwkside Road Waterbury. CT 06708 USA (203) 755-3666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Project Desaiplion 

Worksheet RSCPIO . 
Flow Element lnegular Chan, 
Melhod Manning's Fort 

Solve For Discharge 

Sectiun Data 

Mannings Coefficie~ 0.030 

Slope 0.02w00 rvft 
Water Surfam Elev 2.820.00 R 
Elevation Range 1O.W to 2.820.00 
Discharge 62.967.84 ds 

v:1o.oc1 
H:1 
NTS 

Project Engineer: Michael Wolf 
g:\projeas\Ol131 12\cabs\routelength.fm2 DEl FlowMaster v6.0 (614bl 
05/07/02 05:46:05 PM O Haestad Melhods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755- 1666 Page 1 of 1 



Worksheet 
Worksheet for Irregular Channel 

Projed Desaiption 

- Worksheet RSCPOS . Flow Element Irregular Cham 
Method Manning's Fon 
Solve For Discharge 

lnout Data 

%OW 023000 WR 
Water Surface Elev ,724.00 A 

Options 

Current Roughness Mew wed LottMs Method 
Open Channel Weighting wed Loner% Melhod 
Closed Channel Weiahtin~ Honon's Method 

Results 

Mannings Coeffic 0.030 
Elevation Range 12.00 to 2.724.00 
Discharge 49.494.31 ds 
Flow Area 1.813.7 ff 
Wetted Perimetel 261.92 R 
Top Width 260.26 R 
Actual Depth 12.00 R 
Critical Elevation 2.727.43 fl 

0.006272 nnt 
27.29 Ws 

Velocity Head 11.57 R 
Specific Energy 2.735.57 A 
Froude Number 1.82 
flow Type Superaibcal 

Rouahness Swments 

Start End Mannings 
Station Station CoeRident 

98+65.07 101 +25.3: 0.030 

Natural Channel Points 

g:\PmiecIs\Ot t31.12\~lcs\rautelength.fm2 
05107102 05:47:21 PM O Haestad Melhods. Inc. 

Project Engineec Michael Wolf 
DEI FlowMaster "6.0 [614b] 

37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RSCPO9 - . 
flow Element Irregular Chanl 
M e W  Manning's Fon 
Solve For Discharge 

Mannings Coehicie~ 0.030 
Slope 0.023000 WR 
Water Surface Elev 2,724.00 R 
Elevation Range 12.00 to 2.724.00 
Dixharge 49.494.31 cfs 



lnout Data 

Worksheet 
Worksheet for Irregular Channel 

Projea Desaiptton 

Worksheet - RSCPOE 
Flow Element Irregular Cham 
Method Manning's Fon 
Solve For Discharge 

- - 

slope 021000 RIA 
Water Surface Elev ,688.00 R 

Options 

Current Roughness Mettxmd Lotlefs Method 
Open Channel Weighting wed Loner's Method 
Closed Channel WeiahUnl Hodon's Memod 

Results 

Mannings Coefric 0.030 
Elevahon Range 33.00 to 2,688.00 
Discharge 10.694.35 ds 
Flow &ea 784.9 ff 
Welled Perimete 3W.14 fl 
Top Width 299.83 R 
Adual Depth 6.00 R 
Critical Elevabon 2666.84 fl 
CriUcal Slope 0.008891 fUfl 
Velocity 13.62 fUs 
Velodly Head 2.88 fl 
Spedfic Energy 2.668.88 R 
Froude Number 1.48 

F b  Type supenritlca~ 

Roushness Seqments 

Start End Mannings 
SIation Station Coeflident 

98+50.86 102+01.11 0.030 

Natural Channel Points 

Project Engineer: Michael Wolf 
c, -... %"-.*.,.. ..c ,, ,C.. ,k, 



Cross Section 
Cross Section for Irregular Channel 

Projea Desaiption 

Wciksheet RSCWB 
flw Element Irregular Chant 
Method Manning's Fon 
Solve For Discharge 

Seaion Data 

Mannings Coeffide~ 0.030 

slope 0.021000 WR 
Water Surface Elev 2.666.00 R 
Elevation Range 30.00 to 2.668.00 
Discharge 10.694.35 ds 

v:10.0[1 
n:i 
NTS 

Pruject Engineer: Michael Wolf 
g:\prOjeds\Ot 131. t2\calw\rout4englh.fmZ OEl FlowMaster 6 . 0  (614bl 
05107102 05:48:37 PM @ Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



slope 019000 WR 
Water Surface Elev ,578.00 R 

Worksheet 
Worksheet for Irregular Channel 

Projea Description 

Wmksheet RSCW7 
Flow Element Irregular Cham 
Method Manning's Fan 
Solve For Discharge 

lnwt Data 

Options 

Current Roughness MeUltmd Latter's Methcd 
Open Channel Weighting wed Loner's Method 
Closed Channel Webhtlnt Hwton's MeUlod 

Results 

Mannings Coeffic 0.030 
Elevation Range 36.00 to 2.578.00 
Discharge 52,155.08 ds 
Flow Area 2.373.1 PT 
Welled Perimete~ 410.89 R 
Top Width 408.56 R 
Actual Depth 12.00 R 
Critical Elevation 2.580.16 R 
?rityS" 0.006708 Wft 

21.98 WS 
Velocity Head 7.51 R 
Specific Energy 2.585.51 R 
Frwde Number 1.61 
flow Type Supwoitical 

Rouqhness Segments 

Start End Mannings 
Station Slatwn Coemaent 

98+57.87 102+Bs.4: 0.030 

Natural Channel Points 

Station Elevation 
(R) (R) 

98+57.87 2.578.00 

DEI 
Project Engineer: Michael Wolf 

FlowMaster "6.0 1614bl 



Natural Channel Posnffi - Station Elevation 

Worksheet 
Worksheet for Irregular Channel 

Project Engineer: Michael Wolf 
FlowMasler 6.0 1614bl 



Cross Section 
Cross Section for Irregular Channel 

Pmjea Descnptlon 

Worksheet RSCW7 . Flow Element Irregular Chani 
Method Manning's Fon 
Solve For Oisdrarge 

Section Data 

Mannings Coefiicis 0.030 
s l o p  0.019WO Wff 
Water Surface Elev 2.578.00 R 
Elevation Range 56.00 to 2.578.00 
Dischame 52.155.08 d s  

v : l o . o L  
H:l 
NTS 

Project Engineer: Michael Wolf 
g:\projects\Oll31.1Z\calcs\rouielength.fm2 DU FlowMasler "6.0 [614b] 
05/07/02 05:49:19 PM Haeslad Methods. Inc. 37 Brookside Road Walerbury. CT Ofi708 USA (203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Irregular Channel 

Pmject Desaiption 

Wwksh-t RSCWG 
flow Element Irregular Chanl 
Method Manniw's Fon 
Solve For Discharge 

Input Data 

%ope 020000 n/ft 
Water Surface Elev .538.00 R 

options 

Current bghness  Methcwed LOtter'S Methcd 
Open Channel Weighting wed L o w s  Methcd 
Closed Channel Weightin! Horton's Method 

Results 

Mannings CoeRic 0.030 
Elevation Range 29.72 to 2.538.00 
Discharge 21.133.53 ds  
Flow Area 1,416.1 Rz 
Wetted Pedmetel 455.34 R 
TOP Wdth 452.43 R 
Adual Depth 8.28 R 
Critical Elevation 2.538.95 R a Critical Slope 0.008325 Wft 
Velocity 14.92 Ws 
Velocity Head 3.46 R 
Specific Energy 2.541.46 R 
Froude Number 1.49 

* Tvpe Supercritical 

Rwghness Segments 

Start End Mannings 
Station Station CoeMcienl 

Natural Channel Points 

Station Elevation 

DEl 
Project Engineer. Mlchael Wolf 

FlowMaster 6.0 [61461 



Worksheet 
Worksheet for Irregular Channel 

Natllml Channel Points 

- Station Elevation 

Project Engineer: Michael Wolf 
g:~mjecls\Ol131.1Z\calw\raute(ength.fm2 DEl FlowMaster "6.0 [614b] 
05107102 05:52:41 PM 0 Haeslad Methods. lnc. 37 Brmkside Road Walerbury. CT 06708 USA (203) 755-1666 Page 2 of 2 



Cross Section 
Cross Section for Irregular Channel 

Project Desmpbon 

Worksheet RSCW6 . Flow Element Irregular Cham 
Method Manning's Fon 
Solve For Discharge 

- 

Section Data 

Manniws Coeffide~ 0.030 
Slope 0.020000 R/R 
Water Surface Elev 2.538.00 R 
Elevation Range !9.72 to 2.538.00 
Dischame 21.133.53 cfs 

v : 1 0 . 0 l l  
H:l 
NTS 

Proiect Engineer: Michael Wolf 
FlowMaster "6.0 (614bl 



Worksheet 
Worksheet for Irregular Channel 

Project DesaipUon 

Worksheet RSWOX . . 
Flow Element Irregular Cham 
Melhcd Manning's Forr 

Solve For Discharge 

Input Data 

slope 0185W fufl 
Water Surface Elev ,542.00 R 

ODtiOns 

Current Rwghness Methc~ved Loneh Method 
Open Channel Weighting ~ved Lonm's Method 
Closed Channel Welahlifu Horlon's Method 

Results 

Mannings Coeffic 0.035 
Elevation Range 36.00 to 2.542.00 
Discharge 9.472.94 ds 
Flow Araa 719.9 W 
Wened Perimele~ 2139.28 R 
TOP wid* 208.84 n 
Aclual Deplh 6.00 fl 
Critical Elevation 2.542.55 fl 

a Critical Slope 0.011357 Wfl 
Velocity 13.18 Ws 
Velocity Head 2.69 R 
Specific Enew 2.544.69 fl 
Froude Number 1.25 
Flow Type Supmticai 

Roushness Sagmenls 

Start End Mannings 
Slatmn Sla(ion CoeRdent 

99W3.80 101+12.6 0.035 

Natural Channel Points 

Project Engineer: Michael Wolf 
g:!orojects\0l131.12\0lw\rout~ength.fmZ DEl FlowMaster v6.0 [614hl 
05107102 05:53:55 PM G Haestad Methods. Inc. 37 Brookside Road Walerbury. CT 06708 USA (203) 755-1666 Page I of 1 



Cross Section 
Cross Section for Irregular Channel 

Project Desmplion 

Worksheet RSCPOX . Flow Element Irregular Chanl 
Method Manning's Fon 
Solve For Dischame 

Section Data 

Mannings Coeff i l  0.035 

sopa 0.018500 WR 
Water Surface Elev 2.542.00 R 
Elevation Range 36.00 m 2.542.00 
D i r g e  9.472.94 d s  



Worksheet 
Worksheet for irregular Channel 

Roject Desaiption 

Worksheet RSCW5b . . 
Flow Element Irregular Chanl 

Method Manning's Fon 

Solve For Dischame 

Input Data 

Sbpe 020900 ff/R 
Water Surfam Elev ,522.00 fl 

ODtions 

Cumtnt ~oughness Meltuwed Loner's Method 
Open Channel Weighting wed Loner's Me%& 
Closed Channel Weightily Hocton's Method 

Results 

Mannings Coeffic 0.035 
Elevation Range 16.00 to 2.522.00 
Uscharge 18.215.42 cfs 
Flow Area 1.087.9 It2 
Wened Perimete~ 287.46 R 
Top Wdth 286.97 R 
Actual Depth 6.00 R 
Critical Elevation 2.522.84 R 

Critical Slope 0.010818 WR 
Velocity 14.91 Ws 
Velocity Head 3.45 R 
Specific Energy 2.525.45 n 
Fmude Number 1.35 

Flow T Y ~  Suwraitical 

Roughness Segments 

Start End Mannings 
Station Slation Coefficient 

Naulral Channel Poink 

stition Elevation 
(rt) (n) 

Project Engineer: Michael Wolf 
g:\project5\01 131.12\calcs\roulelenglh.fr!~2 DEI FlowMasler "6.0 [614bl 
05107102 05.54:42 PM 0 Haestad Methods. lnc. 37 Brwkside Road Waterbury. CT 06708 USA (203) 755- 1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Pmjea Desaiption 

Worksheel RSCPOSb . 
Flow Element Irregular Chant 
Method Manning's Fon 
Solve For D'idrarge 

Seclmn Data 

Mannings Coefficie 0.035 

S O P  0.020900 WR 
Water Surface Elev 2.522.00 R 
Elevation Range 16.00 lo 2.522.00 
Discharge 16.215.42 ds 

@ 2.522.00 
2,521.00 .~ .. . . . . . ., 

. .. . . 

2 51 9.00 ~ . . ~ . . ~  ~ .~ 

21518.00 
2.51 7.00 
2.51 6.00 

97+50.00 98+00.00 98+50.00 99+00.00 99+50.00 100+00.00 100+50.00 101+00.00 

v : 1 o . o c 1  
H: l  
NTS 

* 
Project Engineer: Michael Wolf 

s~\Proiects\Ol 131.12\calw\mutelength.hn2 DEl FlowMaster v6.0 1614bl 
05107102 0554:50 PM Q Haestad Melhods. lnc 37 Brookside Road Waterbury. CT 06708 USA (2031 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Irregular Channel 

Projeu Description 

Worksheet RSCP04b . 
Flow Element Irregular Chanl 
Method Manning's Fon 
Solve For Dtscharge 

Inout Data 

Slope 018800 RlR 
Water Surlace Elm .538.00 R 

OPtlonS 

Curmnt Roughness Methc IV& Loltefs Method 
Open Channel Weighting wed LoUeh Method 
Closed Channel Weightin! Horton's M e W  

Results 

Mannings Coefiic 0.030 
Elevation Range 29.72 to 2.538.00 

Di*arge 20,489.72 ds 
Flow Area 1.416.1 ff 
Welted Perimetel 455.34 It 
TOP Width 452.43 R 
Actual DepUl 8.28 R 
Critical Elevation 2.538.86 R 

a Cr ib1  Slope 0.008379 WR 
Velodty 14.47 Ws 
Velodty Head 3.25 R 
SpedftC E W g y  2.541.25 It 
Fmude Number 1.44 
Flow Type Supenritical 

Roughness Segments 

Start End Mannings 
Station Station Cwffident 

Natural Channel Points 

Station Elevation 
in1 111) 

g:\Proieds\Ol131 12\calcs\roulelength.fmZ 
05107102 05:55:511 PM 0 Haestad Methods. lnc. 

Project Engineer: Michael Woll 
DEI FlowMaster vG 0 1614bl 

37 Bmokslde Road Waterbury. CT 06708 USA (2031 755-1666 Page 1 of 2 



Worksheet 
Worksheet for Irregular channel' 

DEI 
Project Engineer: Michael Wolf 

FiowMaster "6.0 1614bl 



Project Description 

Worksheet RSCW4b 
Flow Element Irregular Chant 
Method Manning's Fon 
Solve For Discharge 

Cross Section 
Cross Section for Irregular Channel 

Seaion Data 

Mannings Coefliciei 0.030 
Slope 0.018800 ItlR 
Watw Surface Elm 2.538.00 R 
Elevation Range 3.72 m 2.538.00 
Discharge 20.489.72 ds 

Projecl Engineer: Michael Wolf 
g:\Pro~ects!O 113 I. 1Z\calcs\routeIenglhfm2 DEI FlowMaster "6.0 [614b] 

05107102 05:56.05 PM O Haestad Melllods, l r l c  37 Brwkside Road Waterbury, CT 06708 USA (203) 755-166fi Page 1 of 1 



Input Data 

slope 01BOM) R~R 
Water Surface Elev ,492.00 R 

Oplions 

Currant Roughness MeUlc~ved Lottefs Method 
Open Channel WelghUng ~ved Louefs Method 
Closed Channel Weiqhtlm Honon's Method 

Worksheet 
Worksheet for Irregular Channel 

Pmjed Description 

Worksheet RSCPO4 . . 
Flow Element Ifregular Chanl 
Method Manning's Fon 
Solve For Dischame 

Resulls 

Mannings Coeffic 0.030 
Elevation Range 32.77 to 2.492.00 
Discharge 37.207.66 ds 
Flow Area 1.931.0 ff 
Wetted Perimeteo 391.11 R 
Top Width 390.26 R 
Adual Depth 923 R 
Critical ElevaUon 2.493.61 R 
o$c&a~ 0.007103 WR 

19.27 Rls 
Velodly Head 5.77 R 
Spedfc Energy 2.497.77 R 
Fmude Number 1.53 
F b  Type Superaiucal 

Rouqhness Sesrnents 

Start End Mannings 
Station StaUon Coefficient 

98+50.63 102+40.8! 0.030 

Natural Channel Points 

Station Elevation 
(fi) (n) 

Project Engineer: Michael Wolf 
g:\prajeCls\Ol 131.12\Calcs\ro~ll~Ie~th.f~n2 OEl FlowMaster v6  0 [614bj 
05107102 05-5657 PM O Cl;testad Methods. Inc. 37 Brookside Road Walerbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Pmject Dasaiption 

WoWheet RSCP04 - 
Flow Element Irregular Chanl 
M e w  Manning's Fort 
Solve For Discharge 

Sadion Data 

Mannings Coeflciel 0.030 

Slope 0.018000 RlR 
Water Surface Elev 2.492.00 R 
Elevation Range 32.77 to 2.492.00 

Discharge 37.207.66 ds 

Projecl Engineer: ~ ichae i  Wolf 
g:\projects\oll31 12\calcs\routelet,gt)1 fm2 DEl FlowMaster "6.0 [614b] 
05107102 05:57:0'3 PM O Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page l of 1 



0 Pmject Desaiption 

Worksheet RSCW3 - . 
Flwr Element Irregular Cham 
MeUlod Manning's Fon 
Solve For Dischame 

Input Data 

Slope 021000 fWt 
Water Surface Elev ,447.00 A 

Ootions 

Worksheet 
Worksheet for Irregular Channel 

Current Roughness Methcwed Lottefs Method 
Open Channei weighting wed LottMs Method 
Closed Channei Weighlirq Haion's Method 

Results 

Mannings Coemc 0.030 
Elevat~on Range 11.99 to 2.448.00 
Discharge 2.581.42 ds 
Flan Arra 201.0 ff 
Wetted Perimetei 83.95 R 
Top Width 83.06 A 
Adual Depth 5.01 R 
Critical Elevation 2.447.78 R 0 ~ I S O p  0.009437 ftlfl 

12.84 WS 
Velocity Head 2.56 R 
Specific Energy 2.449.56 R 
Froude Number 1.46 
Flow Type Supermilical 

Rouahness Seaments 

Start End Mannings 
Station Station Coeffdent 

9966.16 1OW65.0' 0.030 

Natural Channel Points 

Station Elevation . , .  
(n) (R) 

99e6.16 2.447.70 
99+83.99 2.446.00 

99+90.57 2.444.00 
99+97.58 2.442.00 

100+00.00 2.441.99 
!00+03.89 2.442.00 
100+19.02 2.444.00 
: W+48.12 2,446.00. 
,00+65.01 2.448.00 

Projea Engineer: Michael Wolf 
g:~prajects\01131.1Z\cal~s\routelenglhfm2 DEI FlowMasler v6.0 (61Jhi 
05107102 05:57:30 PM Q Haestad Methods. lnc 37 Brookside Road Walerbury. CT 06708 USA (203) 755-1666 Page 1 of t 



Cross Section 
Cross Section for Irregular Channel 

Projecl O d p t i o n  

Worksheet RSCW3 . Flow Element Irregular Chant 
Method Manning's Fon 
Solve For Dischame 

Section Data 

Mannings Coeffidw 0.030 

SbPe 0.021000 WH 
Water Surface Elev. 2.447.00 f l  

Elevation Range 11.99 to 2.448.00 

Discharge . . 2.581.42 d s  

Project Eng#nt?ec Michael Wolf 
g:!projects\Ol 131 12\calcs\rwtelength.fm2 D f l  FlowMaster "6.0 (614bI 
05107102 0557.36 PM 0 Haestad Methods. lnc. 37 Brookside Road Walerbuly, CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Descrrptlon 

Worksheet RSCPOU, 
Flow Element Irregular Cham 
Method Manning's Fon 
Solve For Disdlarge 

lnout Data 

Slope 023000 RlR 
Water Surface Elev ,412.6s R 

Options 

Worksheet 
Worksheet for Irregular Channel 

Current Roughness Methcwed Louefs Methad 
Open Channel Weighting wed Lotlefs Method 
Closed Channel Welahtiru Hurton's Method 

Results 

Mannings Coeffic 0.035 
Elevation Range 18.00 to 2.414.00 
Discharge 6.746.28 cfs 
Flow Area 612.1 fl' 
Wetted Perimete, 273.29 fl 
Top WKlth 272.70 fl 
Actual Depth 4.69 f i  
Critical Elevation 2.413.13 n 

, C W "  0.012981 RlR 
Velocity 11.02 Rls 
Velodty Head 1.69 fl 
Speciflc Energy 2.414.58 R 
Fmude Number 1.30 
Flow Type Supermitical 

Roughness Segments 

Start End Mannings 
Station Station Coeffkient 

99+30.58 102+17.lr 0.035 

Nalural Channel Points 

Station E 

Project Engineer: Michael Wolf 
Fl"..,l"=clar ..f n re 3 Ah, 



Cross Section 
Cross Section for Irregular Channel 

- . flow Element Irregular Chant 
Method Manning's Fort 
Solve For Discharge 

Section Data 

Mannings Coefficie~ 0.035 

SOW 0.023000 fUft 
Water Surface Uev 2.412.69 R 
Elevalion Range 18.00 b 2.414.00 
Discharge 6.746.28 m 

Project Engineer: Michael Wolf 
F l n w l " 3 ~ I ~ .  ,,C n l'itdhl 



Worksheet 
Worksheet for Irregular Channel 

Projed Description 

Worksheet RSCPO2 - . Flaw Element Irregular Cham 
Method Manntng's F w  
Solve For Dtscharge 

lnwt Data 

s l o p  021000 WR 
Water Surface Elev ,290.00 A 

Options 

Current Roughness Methc wed Loner's Method 
Open Channel Weighling wed Lottets Method 
Closed Channel Weiqhtin! Hcftan's Method 

Results 

Mannlngs Coeflic 0.030 
Elevallon Range M.00 to 2.290.00 
Discharge 14.744.33 ds 
Flow Area 1.167.3 ff 
Wened Penmetel 500.00 R 
Top Width 499.18 R 
Actual Depth 6.00 R 
Critical ElevaUon 2.290.67 R 

@ C r J E J  0.009141 Rlft 
12.63 Ws 

Velocity Head 2.48 R 
Specific Energy 2.292.46 R 
Fmude Number 1.46 
Flow Type Superdllcal 

Rwghness Segments 

Start End Mannings 
Station Station Coemdent 

96+23.09 101+22.2 0.030 

Natural Channel Points 

Project Engineer- Michael Wolf 
FlowMasfer "6.0 1614bl 





Cross Section 
Cross Section for lrregular Channel 

Pmjed Descnplion 

. Worhsheet RSCW2 . 
Flow Element Irregular Cham 
Method Manning's Fon 
Solve For Dischame 

Section Data 

Mannings Coefficie 0.030 
Slope 0.021WO Rlfl 
Water Surface Elev 2,290.00 fl 
Elevation Range 34.00 to 2.290.00 
Discharge 14.744.33 cfs 

v:1o.on. 
H:1 
NTS 

DEI 
Projecl Engineer: Michael Wolf 

FlowMaster "6.0 l614bl 



Worksheet 
Worksheet for Irregular Channel 

Flow Element lnegular Chanl 
Method Manning's Fon 
Solve For Discharge 

Input Data 

* ~ e  018000 WR 
Water Surface Elw ,650.00 R 

Cumnt Roughness Methoved Loner's Method 
Open Channel Weighting ~ e d  Loner's Method 
Closed Channel WeiohUn HMton's Method 

Results 

Mannings Coeffic 0.030 
Elevation Range 10.32 to 2.650.00 
Discharge 17.634.07 cfs 
flow Area 990.8 W 
Welied Perimete~ 226.05 R 
Tap Widlh 224.82 R 
Actual Deplh 9.68 A 
Critical Elevation 2.651.35 R E i y  0.007487 WR 

17.80 Ws 
Velocity Head 4.92 R 
Specific Energy 2.654.92 fl 
Fmude Number 1 A9 
Flow Type Superuitlcal 

Roughness Seaments 

Start End Mannings 
Station Station CoeRident 

98M9.60 100+74.4: 0.030 

Natural Channel Points 

Station Elevation 
(A) (A) 

96M9.M) 2,650.00 

Project Engineer: Michael Wolf 
g:\pmiec(s\Ol t31.12\caln\routelength.fm2 DEI FlowMasler "6.0 1614b) 
05107102 06:02:23 PM a Haestad Methods. lnc. 37 Bmokside Road Waterbury. CT 06708 USA (203) 755- 1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Proled Description 

. Worksheet RUB12 
Flow Element Irregular Cham 
Methcd Mannmg's Fon 
Solve For Dlsdmrge 

Sedlon Data 

Mannings Coemda 0.030 
Slope 0.018WO WR 
Water Surface Oev 2.650.00 ft 
Elevation Range 10.32 lo 2.650.00 
D i a r g e  17.634.07 ds 

Project Engineer: Michael Wolf 
g:\prnjec15\01131.12\calcs\route~~~gth.lm2 D O  FlowMaster "6.0 (614bl 
05107102 06:02:29 PM Q Haeslad Mell>ods, Inc. 37 Brooksde Road Walerbury. CT 06708 USA (203) 755-1666 Page t of 1 
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Slope 018OOO RIR 
Water Surface Elev ,562.00 fl 

Worksheet 
Worksheet for Irregular Channel 

Flow Element Inegu!ar Chanl 
Melhcd Manning's Fon 
Solve For D i r g e  

lnwt Data 

Options 

Current Roughness Memoved LoU&s Method 
Open Channel Weighting lved Lonecs Melhod 
Closed Channel We~ghtint HortonZ Method 

Results 

Mannings Coeffic 0.030 
Elevation Range 35.30 to 2.564.00 
Discharge 6.946.83 ds  
now ~ r e a  651.7 w 
Wened Perirnelm 320.77 R 
TOP wdth 319.54 n 
Aclual Deplh 6.70 n 
Critical Elevation 2.562.42 ft 
Crilical Slope 0.009845 Wfl 
Velocity 10.66 Ws 
Velodly Head 1.77 A 
Speafic Energy 2.563.77 f l  
Fmude Numbw 1.32 
flow Type supwaitica~ 

Roughness Segments 

Start End Mannings 
Stalion Station CoeRident 

98+10.36 101+64.2! 0.030 

Natural Channel Points 

g:\proiects\01131.12\calcs\m~t~ng1h.fm2 
05107102 06:02:59 PM 6 taeslad Mclhods. Inc: 

Pmject Engineer Michael Woll 
DEl Flowlllaster v6 0 [614b] 

37 Bmoks~de Road Walerhury. CT 06708 USA 1203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Project Desaiption 

Worksheet RUB10 
Flow Elemant Irregular Cham 
MelhMl Manning's Fan 
Solve For Dischame 

Sectbn Data 

Manm'ngs CoeRicia 0.030 
Slope 0.018000 fVft 
Water Surfam Elev 2.562.00 R 
Elevation Range 35.30 to 2.5W.00 
Discharge 6.945.83 cfs 

v:1o.o[l 
H:l  
NTS 

Proiect Engineer Michael Woll 
g:\prajects~Ol131.12\caln\routelenglh.fn~2 DEl FlowMaster "6.0 (6 14h1 

05107102 06:03:06 PM B Haeslad blethods. lnc. 37 8rwkside Road Waterbury. CT 06708 USA (203) 755-1666 Page lo1 I 



Input Dam 

Slope 019000 WR 
Water Surface Elev ,492.00 R 

Worksheet 
Worksheet for Irregular Channel 

Project Description 

Waksheet RUB09 . 
Raw Element Irregular Cham 
Mettwd Manning's Fon 
Solve For Dischame 

Current Roughness Melhc>ved Loner's Method 
Open Channel Weighting ~ved Loner's Method 
Closed Channel Weightin! Hwton's MeUlod 

Results 

Mannings Coeftic 0.030 
Elevation Range 35.36 to 2.492.00 
D i i r g e  8.527.82 d s  
Fkw Area 590.7 ff 
Welled Perimete! 192.09 R 
Top Width 190.85 R 
Actual Depth 6.64 R 
Critical Elevation 2.492.86 R hZF 0 W8462 WR 

14.44 Ws 
Velodty Head 3.24 R 
Spedfic Energy 2.495.24 R 
Fmude Number 1.45 
Flow Tvoe Su~erraitical 

- - 
Start End Mannings 

Station Station Coehident 

Nalural Channel Points 

Station Elevation 
(R) (R) 

9865.92 2.492.00 
98+94.60 2.490.00 
99+31.89 2.488.00 

99+41.34 2.488.00 
99+61.57 2.488.90 

99+86.73 2,488.00 

99tW.45 2.486.00 
OOWO.00 2.485.36 
00+08.97 2.486.00 
00+14.69 2.488.00 
00+37.12 2.490.00 
00+56.77 2.492.00 

Project Engineer: Micllael Wolf 
g:\t,rojees\Ol 131 l2\calcs\roulelenglh.fm2 DEl FlowMastet v6 0 [614b] 
05~07/02 06:03:34 PM (<. Haestad Methods. Inc. 37 Brwks8rle Road Vi;+terbury. CT 06708 USA (203) 755-1666 Pa,,e 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Rojed Dasaiption 

Worksheet RUB09 . Flow Element lnegular Chani 
Method Manning's Fan 
Solve For Discharge 

Section Data 

Mannings CoefIide~ 0.030 

Slops 0.019000 Rift 
Water Suifau, Elev 2,492.00 R 
Uevatbn Range 35.36 to 2,492.00 
D i i a m e  8.527.62 cfs 



Worksheet 
Worksheet for Irregular Channel 

Project Desdplion 

Worksheet RUBO8c . 
flow Element Irregular Cham 
Method Mannids Fon 
Solve For D i r g e  

Inout Data 

Slow 019000 fun 
Water Surface Elm .498.00 R 

Options 

cutrent Roughness M e t k ~ e d  Lands Melhcd 
Open Channel Weighting wed Loner's Melhod 
Closed Channd WeighUq Morton's Metnod 

Rewlts 

Mannlngs Coeffic 0.035 
Elevation Range 32.00 lo 2.498.00 
Discharge 8.991.75 cfs 
flow Area 627.5 ff 
Wetted Perimete! 163.74 R 
Top Wldth 162.42 R 
Actual Deplh 6.00 R 
Cr~ttcal Elevation 2.498.70 R 
Cnttcal Siope 0.011001 fUft 

Veloclty 14.33 Ills 
Veloc~ty Head 3.19 R 
Specilic Energy 2.501.19 R 
Froude Number 1.29 
Flow Type Supemtical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

99+75.28 101+37.7( 0.035 

Natural Channel Poink 

Station Elevation 
(A) IR) 

g'\pro~ects\ol131.12\calc~\mut~gth fm2 
05/07/02 06 0 4 2 8  P M  QHaestad Methods. Inc 

DEl 
37 Brooksl<lt: Road Waterbury. USA 

Projed Eng~neer Mochael Wolf 
FlowMastct v6 0 Ifil4bl 

-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Project Desuaptlon 

Worksheet RUBOBc . Flow Element Irregular Chanl 
Method Mannina's Fan 
Solve F w  Discharge 

Sedan Data 

Mannings Coefficiel 0.035 
slope 0.019000 Rlft 
Water Surface Elev 2.498.00 R 
Elevation Range 32.00 ta 2.498.00 
Discharge 8.991.75 ds 

Project Engineer: Michael Wolf 
g:\proicds!Ol 131.12\calw\routelength.fmZ DEI FlowMasler v6.0 /G14b] 
05107102 06:04:37 PM 8 Haestad Methods. lnc. 37 Brookside Road Walrtbury. CT 06708 USA (203) 755-1666 Page I of 1 



Worksheet 
Worksheet for Irregular Channel 

Projed Desaiption 

Worksheet RUBOBb 
Flow Element Irregular Chant 
Memod Manning's Fon 
Solve For Discharae 

Input Data 

s low 017300 Wfl 
Water Surface Elev ,498.00 R 

Ootions 

Current ~oughness Melhcwed Lottet's Melhod 
Open Channel Weighting wed LoneZs Method 
Closed Channd Weightiq Horton's Method 

Results 

Mannings Coefflc 0.035 
Elevation Range 32.00 to 2.498.00 
Discharge 8.580.07 cfs 
flow Area 627 5 flz 
Wened Perimetet 163.74 R 
Top Width 162.42 fl 
Aclual Depth 6.00 R 
Critical Eleval~on 2.498.56 R 
: l  0.011091 Rlfl 

13.67 Ws 
Velodty Head 2.91 it 

Specific Energy 2,500.91 R 
Frwde Number 1.23 
flow Type Supercntical 

Roughness Segmenls 

Start End Mannings 
Slalimn Station Coeffident 

99+75.28 101+37.7( 0.035 

Nahlral Channel Points 

Station Elevalion 
(R) 

99+75.28 2.498.00 
94c81.71 2.496.00 
99+86.90 2.494.00 
99+90.99 2.492.00 
00+09.23 2.492.00 
00+73.09 2,494.00 
01+18.92 2.496.00 
01+37.70 2.498 00 

DEl 
Project Engineer: Michael Wolf 

FlowMaster "6.0 [614hl 



Cross Section 
Cross Section for Irregular Channel 

Project Desaiplion 

Worksheet RUB08b . . Flow Element Irregular Chanl 
Method Manning's Fon 
Solve For Dischame 

Section Data 

Mannings Coeffidel 0.035 
Slope 0.017300 Rift 
Water Surface Rev 2.498.00 R 
Elevation Range 32.00 to 2,498.00 
Discharge 8.580.07 ds 

Project Engineer: Michael Wolf 
g:\projeds\Ol131 12\calcs\mtttelength.fm2 DEI FlowMaster "6.0 16 l4bl 
05107102 06:05:111 PM Haestird Methads. lnc. 37 Brookside Road W;tterbury. CT 06708 USA (203) 755-1666 Page I of 1 



Input Data 

Slope 02WW fun 
Water Surface Elev ,420.00 R 

Ootions 

Worksheet 
Worksheet for Irregular Channel 

Projed Desaiption 

Worksheet RUB07 . . Flow Element Irregular Chanl 
Method Manning's Fon 
Solve Fw Oichame 

Current Roughness Metkrvad Lottefs Method 
Open Channel Weighting wed Louds Method 
Closed Channel Weightin( Harton's Method 

- - 

Results 

Manninss Coeffic 0.030 
Elevation Range 14.26 to 2420.00 
Discharge 16.339.49 ds  
Flow &ea 1.083.2 ff 
Wetted Perimetel 342.75 A 
Top Width 342.02 fl 
Actual Depm 5.74 A 
Critical Elevation 2.420.97 R 
Critical Slope 0.008253 RIA 
velocity 1508 RIS 

Velwty Head 3.54 R 
Specific Energy 2.423.54 R 
Fmude Number 1.49 
Flow Tvoe Su~enritical 

Roughness Segments 

Start End Mannings 
Station Station CoeRidenl 

98+02.78 101+44.8( 0.030 

Natural Channel Points 

Station Elevation 

Project Engineer Mtchael Wolf 
DU FlowMaster "6 0 [614b] 

37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 2 



Worksheet 
Worksheet for Irregular Channel 

. . 

Nalual Channel Points 

. Slation Elevation . (a) (R) 

101+44.80 2.420.00 

Project Engineer: Michael Wolf 
g:\proiecls\01131.12\~lcs\routelength.fmZ DEt FlowMaster "6.0 [614bj 
05107102 06:05:48 PM O Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 2 of 2 



Cross Section 
Cross Section for Irregular Channel 

Prnled Descnptlon 

Wotksheet RUB07 . mow Element Irregular Cham 
Method Manning's Fort 
Solve For Discharge 

SBction Data 

Mannings CoefRciel 0.030 

slow 0.020000 WR 
Water Surface Uev 2.420.00 A 
ElevaUon Range 14.26 to 2.420.00 
Discharge 16.339.49 ds 

v : 1 0 . 0 h  
H:l 
NTS 

Project Engineer: Michael Wolf 
g:\pmjects\Oli31.1Z\calwiroutelenglh.fm2 DEI FlowMasler "6.0 1614bl 
05107102 06:05:56 PM 0 Haestad Methods. lnc. 37 Brookside Road Walnrbury. CT 06708 USA (203) 755-166e Page I of I 



- 

Input Data 

%OW 018300 Rift 
Water Surface Elev .366.00 R 

Worksheet 
Worksheet for Irregular Channel 

RUBO6c . . 
Flow Etement Irregutar Chanl 
Method Manning's Fon 
Solve For Discharge 

Cunent Roughness Melhr~ved Loueh Method 
Open Channel Weighting wed Lonets Method 
Closed Channel Weighlinf Horton's Method 

R ~ l k  

Mannings Coeffir 0.035 

Elevation Range 10.00 to 2,366.00 
Discharge 6803.21 ds 
Flow Area 582.6 R' 
Wetted Perimeta 200.94 R 
Top Width 200.48 R 
Actual Deplh 6.00 It  
Critical Elevation 2.366.39 H 

. c r i ~ i ~  sbpe 0.012094 ftlft 
Velodty 11.M) ftls 
Velodty Head 2.12 R 
Specific Energy 2,368.12 R 
Froude Number 1.21 
Flow Tme Suoerailical 

Roughness Segments 

Stall End Mannings 
Station Statbn Coement 

99+21.55 101+22.0: 0.035 

Natural Channel Points 

Station Elevaibn 
(A) (R) 

99+21.55 2.366.00 

99+39.79 2.364.00 
99i60.83 2.362.00 
99+93.30 2.360.00 
100+02.25 2,360.00 

00+33 75 2.362.00 

'00+53.45 2.364.00 
01+22.03 2 366.00 

Project Engineer: Michael Wolf 
s:\projecls\01131.12\calcs!roulelenglh fmZ OEl FlawMaster 6.0 (61401 
05107102 06:06:28 PM O Haestad Methods. lnc. 37 Brookside Road Walerbciry. CT 06708 USA (203) 755-1666 Page 1 of I 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RUB06c - Flow Element Irregular Cham 
Method Manning's Fon 
Solve For Dischame 

Seaion Data 

Mannings Coemael 0.035 
Slope 0.018300 fUR 
Water Surface Elev 2.366.00 R 
Elevation Range M.00 to 2.366.00 
Discharge 6.803.21 & 

Projeo Engineer: Michael Wolf 
FlowMasler 6 . 0  r614bl 



Worksheet 
Worksheet for Irregular Channel 

Project Desarptlon 

Worksheet RUBO6b . Flow Element Irregular Chanl 

Mathod Manning's Fon 

Sdve For Discharge 

Inout Data 

Slope 018000 WR 
Water Surface Elev ,366.00 R 

Options 

Current Rwghness Mew wed Lottefs MeUlod 
Open Channel WeighUng wed Lottw's Method 
Closed Channel Welghtiw Horton's Memod 

Results 

Mannlngs Coeffic 0.035 
Elevation Range 30.00 to 2.386.00 

Discharge 6.747.22 cfs 
Flow Area 582.6 ff 
Welled Perimete! 200.94 R 
Top Width 200.48 R 
Actual Depth 6.00 ft 

Crilical Uevatlon 2,366.37 A 
Critical Slope 0.012113 WH 
Velocity 11.58 Rls 
Velocity Head 2.08 R 
Specific Energy 2,368.08 R 
Fmude Number 1.20 

Flow Type Superuiiical 

Roughness Segments 

Start End Mannings 
Station Station Coeffiaent 

99+21.55 101 +22.0: 0.035 

Natural Channel Points 

Station Elevation 
(R) (A) 

99+21.55 2,366.00 

Project Engineer: Michael Wolf 
g:\proiecls\Ol131.12\calcs\mutelenglh.fm2 DEl FlowMasfer "6.0 [6 14bl 
05/07/02 06:ffi:SV PM OHaestad Methods. Inc 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of I 



Cross Section 
Cross Section for Irregular Channel 

Projea Description 

Worksheet RUBO6b . Row Element Irregular Cham 
Method Manning's Fon 
Solve Fw Dischame 

SBdiOn Data 

Mannings CoeMdei 0.035 

stope 0.01BMX) Rlfl 
Water Surface Elev 2.366.00 fl 
Elevation Range 50.00 to 2.366.00 
D i i a r g e  6.747.22 ds 

Project Engmeer: Mtchael Wolf 
FIowMaster v6 0 1614Dl 



Worksheet 
Worksheet for Irregular Channel 

Roject Desaiption 

Worksheet RUB06 
Flow Element Irregular Chani 
Method Manning's Fon 
Solve Fcf D i i a r ~ e  

slope 0230W Wfl 
Water S u h m  E l m  ,336.00 R 

Cunent Roughness MeUlcwed Loner's Melhod 
Open Channel Weighting >ved Loner's MeMeUlod 
Clased Channel Welghtiq Horton's Method 

Results 

Mannings Coeffic 0.030 
Elevation Range 29.69 to 2,336.00 
Discharge 12.192.37 ds 
Flow Area 706.8 fP 
Wetted Perimate~ 203.09 fl 
Top Width 202.22 fl 
Actual Depth 6.31 fl 
Critical Elevation 2.337.34 lt 

C,iU;Shpe 
0.007936 Wfl 

17.25 Ws 
Vdodly Head 4.62 fl 
Specific Energy 2.340.62 fl 
Froude Number 1.63 
Flow Type Superu~tical 

Rouohness Seomenls - - 
Stan End Mannings 

Station Station Coemcient 

Natural Channel Points 

Station Elevation 
(fl) (ft) 

Project Engineer: Michael Wolf 
g:\projects\Ol 131.12\cal~s\routelength.fm2 DEI FbwMaster "6.0 161461 
05/07/02 06:07:49 PM B Haestad Methods. Inc 37 Brookside Road Waterbury. CT Ofi708 USA (203) 755-1666 Page t of 1 



Cross Section 
Cross Section for lrregular Channel 

- . 
flow Element Irregular Cham 
Method Manning's F w  
Solve For Diidlaroe 

Sedion Data 

Mannings Coefflael 0.030 

s@= 0.023000 Wft 
Water Surface Elev 2.336.00 R 
Elevation Range S.69 to 2.336.00 
D'kS~haI'ge - - 12.192.37 ds 

DEI 
Project Engineer: Michael Wolf 

FlowMaster "6.0 [614bl 



Worksheet 
Worksheet for Irregular Channel 

Project Desdption 

Worksheet RUBO5b . . 
Flow Element Irregular Chanl 
Method Manniw's Fon 
Sdve For Discharge 

Input Data 

Slope 020600 ft/R 
Waler Surfam Elev .369.46 fl 

o p t h s  

Current Roughness Melhc >ved L o w s  Method 
Open Channel Weighting wed Latter's M e W  
Closed Channel Weightin! Horton's MeUlod 

Results 

Mannings CoefRc 0.035 
Elevation Range 36.00 to 2,370.12 
Discharge 1,331.11 ds 
Flow Area 190.3 ff 
Welled Perimete 154.76 R 
TOP W ~ M  154.20 fl 
Actual Deplh 3.46 fl 
Critical Elevation 2.369.56 R 
Critical Slope 0.016466 fUR 
Velotily 6.99 Rls 
Velodly Head 0.76 R 
Specific Energy 2,370.22 fl 
Froude Number 1.11 
Flow Type SuperaiUcal 

Roughness Segments 

Slart End Mannings 
Station Station Coeltitient 

Natural Channel Points 

Station Elevation 
(8) (R) 

98+74.54 2.370.12 
98+85.38 2.370.00 

99.C83.50 2.368.00 

99+90.74 2.366.00 
100+11.98 2.366.00 

100+19.94 2.368.00 

lOOu(2.59 2,369.00 

Project Engineer: Mtchael Wolf 
s:\projects\OI 131.12\calcs\roulelength.fm2 DEI FfowMasler "6.0 1614bl 
05107102 06:08:19 PM QHaestad Methods. lnc. 37 Broukside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Sedion 
Cross Section for Irregular Channel 

PmjeU Desaiptton 

Worksheet RUBOSb . . 
Row Element Irregular Chanl 
Method Mann~ng's Fon 
Solve For Discharge 

S d n  Data 

Mannings Coelficiet 0.035 

slow 0.020M)O 1VR 
Water Sutface Elev 2.369.46 tl 
Elevation Range j6.00 to 2.370.12 
D i i m e  1.331.11 & 

Project Engineer: Michael Wolf 
g:bmjeds\Ol131.12\calw\muteknglh.fm2 DEI FlowMasler "6.0 [614b] 
05107IO2 06:08:26 PM O Haestad Metlmrls. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755.161313 Page 1 of 1 



Worksheet 
Worksheet for Irregular Channel 

Project Desaiption 

Wwksheet RUB05 . . 
Flow Element Irregular Cham 

Method Manning's Fan 

Solve For Discharge 

Inout Data 

Slope 022000 RI(L 

Water Surface Elev .336.M) fl 

Options 

Current Roughness Metht wed Latter3 Method 

Open Channel Weighting wad Lottws Method 
Closed Channel Weightily Horton's Method 

Results 

Mannings CoeRic 0.030 
Elevation Range 29.69 to 2.336.00 
Discharge 11.924.38 -3s 
Flow Area 706.6 ff 
Wetted Perhetet 203.09 n 
Top Width 202.22 R 
Actual Depth 6.31 R 
Critical Elevation 2.337.27 R 
Critical Slope 0.W7970 nnt 
Velocity 16.87 fvs 
Velocity Head 4.42 fl 
Specific Energy 2,340.42 R 
Frwde Number 1.59 
Flow Type Superaitical 

Roughness Sesmmls 

Slart End Mannings 
Station Station Caeffldent 

99+24.24 101+26Al 0.030 

Natural Channel Points 

Station Elevation 
(R) 

99+24.24 2.336.00 

99+53.80 2.334.00 
99+83.96 2.332.00 

99+88.70 2.330.00 

OO+OO.OO 2.329.69 
00+20.57 2.330.00 
00+78.16 2.332.00 

00+87.39 2.324.00 
00+99.56 2.324 00 

Project Engineec Midael Woll 
g:\projects\Ol131.12\~~l~:s\routelength.fm2 DEI FlowMaster v6.0 [614bl 
05107102 06:08.50 PM O Haeslad Methods. Inc. 37 Brwkside Road Waterbury. CT 05708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Projed Description 

Wwksheet RUB05 . . 
Flow Element Irregular Chan, 
Method Manning's Fort 

Solve For Discharge 

Sealon Data 

Mannings CoeRcie~ 0.030 
Slope 0.022WO WR 
Water Surface Elev 2.336.00 ft 
Elevation Range 29.69 to 2,336.00 
Discharge 11.924.38 cfs 

DEI 
Project Engineer: Michael Wall 

FlowMaater vfi 0 Ifi14hl 



Worksheet 
Worksheet for Irregular Channel 

Project Desaiptlon 

Worksheet RUB03 . . Flow Element Irregular Cham 

Method Manning's Fon 

Solve For Discharge 

Inwt Data 

slope 018000 tWt 
Water Surface Elev ,312.00 R 

OpUons 

C u m 1  Roughness MeVlc)ved Lottds Method 
Open Channel Weighting wed Lonets Methcd 
Closed Channel Weightin! l i m n ' s  M E W  

Results 

Mannings CoeHic 0.030 
Elevation Range E.36 to 2.312.00 
Discharge 23.896.78 ds 
flow Area 1.717.3 N 
Wetted Pwimete, 566.m R 
Top Width 566.01 A 
Aawl Depth 6.64 R 
Critical Elevation 2.312.78 A 

a :zPpe 0.008439 Wfl 

13.92 Ws 

Velodty Head 3.01 R 
Specilic Energy 2.315.01 A 
Fmude Number 1.41 
Flaw Type Supemitical 

Roughness Segments 

Start End Mannings 
Station Station CoehWent 

Natural Channel Points 

Station Elevation 
(Rb Ift) 

Proiecl Engineer: Michael Wolf 
g:tpmieus\o 1131.12\calcs\roulelen(lth.lm2 DEI FlowMaster "6.0 [614b] 
OY07102 06:09:53 PM 0 Harstad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (20.1) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Pmjed Desaiptmn 

Worksheet RUB03 . Flow Element Irregular Chani 
Method Manning's Fon 
Solve For Discharge 

sectim Data 

Mannings Coefficie 0.030 

Slope 0.018MX) Rlfl 
Water Surface Elev 2.312.W R 
Elevation Range 15.36 to 2.312.00 
Discharge 23.896.78 ds 

v:10.0[l 
H:1 
NTS 

Project Engineer: Michael Wolf 
g:\pmjects\01131.1Z\cal~s\routelenglh.ttti2 D U  FlowMaster "6.0 1614bl 
05/07/02 06:10:05 P M  6 Haestad hlalhods, lnc. 37 Brwkside Road Walerbury. CT 06708 USA (203) 755-7666 Page 1 of 1 



Worksheet 
Worksheet for Irregular Channel 

Project Description 

Worksheet RF6C6 . 
Row Element Irregular Cham 
Method Manning's Fon 
Solve For Discharge 

lnout Data 

Slope 0190W WR 
Water Surface Elev ,626.00 R 

-- 

Optlolls 

Current Roughness Melln r~ed LoUefs Method 
Open Channel WelghUng md LoUefs Method 
Closed Channel Welghtta Horton's Method 

Results 

Mannings Coeffic 0.030 
flevaUon Range 20.81 to 2.626.00 
Discharge 3.023.94 ds 
Flow Area 308.6 ff 
wened Perirneta 179.43 A 
Top Wdlh 176.07 R 
Actual Deplh 5.19 R 
Crltlcal Elevation 2,626.34 R 
Critical Slope 0.010436 WR 
Velocliy 9.60 Rls 
Veloaty Head 1.49 R 
Spedflc Energy 2.627.49 n 
Fmude Number 1.31 
Flow Type Superaitical 

Rwghness Segments 

Start End Mannings 
Station SlaUon Coefficient 

98+64.35 100+42.4: 0.030 

Natural Channel Points 

Projocl Engineer: Michael Wolf 
g:\pr0ject~\01131 .lZ\calwltoulelength.fm2 DEl FlowMaster v6.0 [614b] 
05107102 06:11:14 PM O Haastad MelhwJs. lnc. 37 Elrookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Projecl Desaiption 

Worksheet RF6C6 . 
Flow Element Irregular Chanl 
Melhad Manning's Fon 
Solve For Dischame 

W o n  Data 

Mannings Coeffiae~ 0.030 

slope 0.019000 fm 
Water Surface Elev 2.626.00 R 
Elevation Range 20.81 to 2.626.00 
Discharge 3,023.94 ds 

v:1o.o[l 
H:l 
NTS 

Project Engineer: Michael Wolf 
g:\prajeds\O~l3l.l2\cal~~\r0~telenglh.fin2 DU FlowMaster "6.0 1614bl 
05107102 06:11:20 PM 0 Haestad Melhods. lrsc 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page I of  I 



Worksheet 
Worksheet for Irregular Channel 

a Pmjed Description 

Worksheet RF6C.l . . 
flow Element Irregular Chanl 
Method Manning's Fon 
Solve For Discharge 

Slope 007000 WR 
Water Surface Elev .596.00 A 

Current ~oughness Melkwed L o w s  Memod 
Open Channel Weighting wed Loltds MeUlod 
Clased Channel Weightint tiorton's Method 

Resulk 

Mannings CwRK 0.030 
Elevation Range 39.21 to 2,596.00 
Discharge 19.871.06 ds 
Flow Area 2.022.6 ff 
Welted Peritnetel 554.22 R 
TOP W l h  553.36 fl 
Actual DepUl 6.79 f l  
Crilical Elevation 2.595.74 fl 
muit slope 0.008682 Wfl 
Velocity 9.82 Ws 
Velocity Head 1.50 A 
Specific Energy 2.597.50 fl 
Fmude Number 0.91 
flow Type Subcntical 

Rwshness Spsrtnents 

Natural Channel Points 

Station Elevation 
(fl) 

96+97.30 2.596.00 

Project Engineec Michael Wolf 
g:\projeUs\Ol t31.tZ\calcs~routdm!gth.fmZ DEt FlowMaster "6.0 16 14bl 
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Cross Section 
Cross Section for Irregular Channel 

Project Desaiption 

Worksheet RF6C4 . . 
Flow Element Irregular Chan~ 
M e M  Manning's Fori 
Solve For Discharge 

Section Data 

Mannings Coeffide~ 0.030 
Slop 0.007000 fUfl 
Water Surface Elev. 2.596.00 fl 

Elevation Range 39.21 to 2.596.00 
D i i r s e  19.871.06 ds 

v : l o . o h  
H:l 
N T S  

Project Engineer Michael Wolf 
s:~Pmiects\Ol131.12\calcs\mutelength.fm2 DEl FlowMasler "6.0 16 14bl 
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Worksheet 
Worksheet for Irregular Channel 

Project Descnpl~on 

Worksheet RF6C3 . Flow Element Irregular CMnl 

Method Mannin9-s Fan 
Solve For Dlsharge 

Input Data 

slope 028000 
Water Surface Elev ,552.00 fl  

Options 

Current ~ou~hness  Methcnrad LoUer's Method 

Open Channel Weighting m d  Lollefs Method 
Closed Channel Weightirq HMton's MeUtod 

Results 

Mannings CoeMc 0.030 
Elevation Range 17.08 to 2.552.00 
Discharge 18.041.41 ds 
Flow Area 1,077.6 ff 
Welled Peritnetel 375.35 fl 
Top Width 375.05 fl 
Actual Depth 4.92 fl 
Critical Elevation 2.553.29 f l  

a Critical Slope 0.008239 Al(t 

Velodty 16.74 Rls 
Velodty Head 4.36 fl 
Spedfic Energy 2.556.36 f l  
Froude Number 1.74 
Flow Type Superailical 

Roughness Segments 

Start End Mannings 
Station Station Coeffident 

97+31.42 101 W6.4; 0.030 

NaNral Channel Points 

Station Elevation 
(RI ( f l )  

97+31.42 2,552.00 
97+60.35 2.550.00 
99+33.43 2,548.00 
99+43.42 2.548.00 
99+88.69 2.548.30 
99+93.89 2.518.00 
W+OO.OO 2.547.08 
00+19.77 2.548.00 
00+57.80 2,550.00 

Project Engineer: Michael Wall 
g:\prqeds\Ol 131 .tZ\calw\mutelengIh.fm2 DEl FlowMaster v6 0 [614b] 
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Cross Section 
Cross Section for Irregular Channel 

. . Flow Element Irregular Cham 
Method Manning's Fon 
Solve For Discharge 

Sealon Data 

Mannings Coeffida 0.030 
Slope 0.028000 fUff 
Water Surfam Uev 2.552.00 R 
Elevatin Range 17.08 to 2.552.00 
Discharge 18.041.41 ds 

Projecl Engineer: Michael Wolf 
g:\projects\0l131.12\cal~\mutelength,fm2 DEI FlowMaster "6.0 16 14bl 
05107102 06:12:33 PM O Haestad Melhods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of I 



Input Dala 

Slope 019300 PUR 
Water Surface Elev ,462.38 fl 

ODtions 

Worksheet 
Worksheet for Irregular Channel 

Pfcjea Descnptlon 

Worksheet RF6C2 . Flaw Element irregular Cham 
M e h d  Manning's Fon 
Solve FM Oischame 

Current Roughness MetM~ved LoU&s Method 
Open Channel Weighting ~ved LOWS M e h d  
Closed Channel WeighUnt Horton.s Memod 

Results 

Mannings Coefic 0.035 
Elevation Range 58.00 to 2,464.00 
Discharge 2.521.93 cfs 
Flow Area 278.0 IP 
WeUed Penmetel 145.74 R 
Tcp Width 144.75 R 
Aclual Deplh 4.38 ft 
Critical Elevatton 2.462.58 ft 
Critical Slope 0.014082 RN1 
V e k t y  9.07 Ws 
Valw'ty Head 1.28 R 
Specific Energy 2.463.66 R 
Fmude Number 1.15 
Flow Type SuDeraibcal 

Rooghness Segments 

Start End Mannings 
Station Station Coafficient 

99+63.47 101+14.9! 0.035 

Natural Channel Points 

Station Elevation 
(R) (0 

99+63.47 2.464.00 
99+71.78 2.462.00 
99+77.44 2.460.00 
9W81.84 2.458.00 
100+09.31 2.458.00 
1 W+24.89 2.460.00 
00+79.45 2.462.00 
'01 +14.95 2.462.38 

o:\PmjecIs\Or 131.12\calcs\route(ength.fm2 
05107102 06: 13:08 PM Q Haestad Methods. tnc. 

Project Engineer: Michael Wolf 
DEl FlowMaster "6.0 [614b] 

37 Brookside Road Waterbuty. CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

. . flow Element lnegular Chanl 
Method Manning's Fon 
Solve For Oischame 

Sedion Data 

Mannlngs Coefficiet 0.035 

Stape o.019300 WR 
Water Surface Elev 2.462.38 R 
Elevation Range 58.00 to 2.4W.00 
Discharge 2,521.93 ds 

Pmjen Engineer: Michael Wolf 
g:\pmieas\O l131.12\calw!~ontelength.hn2 DEI FlowMaster "6.0 [614b] 
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Worksheet 
Worksheet for Irregular Channel 

. . Flow Element Irregular Chant 

M e W  Manning's Fon 
Solve For Discharge 

lnplt Data 

Slope 016900 WR 
Water Surface Elev ,425.26 R 

OptiOns 

Current Roughness Methoved Loner's Method 
Open Channel Weighting >ved LOWS Method 
Closed Channel Weiohtirn Hortcn's Method 

Results 

Mannings Coeffic 0.035 
Elevatlon Range 20.00 to 2.426 W 
Discharge 8.229.74 d s  
flow Area 938.6 ff 
Wetted Perimetel 468.69 R 
Top Widlh 468.06 R 
Actual Depth 526 R 
CriUcal Elevation 2.425.39 A 
Critical Slope 0.013970 ft/ft 

Vel- 8.77 Ws 
Velodty Head 1.19 R 
Specific Energy 2.426.45 R 
Froude Number 1 09 
Flow Type Supennlical 

Roughness Segments 

Start End Mannings 
s ta tm station coeffident 

97+17.14 102+34.51 0.035 

Natural Channel Points 

Station Elevation 
(A) (A) 

97+17.14 2,426.00 

Projecl Engineer: Michael Wolf 
g:\pmjects\Ol131.12\calcs\route(englh.h2 DEI FlowMasterv6.0 [614bl 
05/07/02 06:13:55 PM OHaeslad Methods. Inc. 37 Brookside Road Waterbu~. CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

. flow Element Irregular Cham 
MeVlod Manning's Fon 
Sohre For Discharge 

Mannings CoeRicie~ 0.035 

ShPe 0.016900 Rnt 
Water Surface Elev 2.425.26 A 
Elevation Range 20.00 to 2.426.00 
Discharge 8.229.74 ds 

Project Engineer: Michael Wolf 
g:\pmjecls\Ol13 1.12\calcs\rotrtelength fm2 DEI FlowMaster v6.0 161461 
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Worksheet 
Worksheet for Irregular Channel 

Projed Description 

Warksheet RFGClc - Flow Element lnegular Cham 
Melhcd Mannrng's Forr 

Solve For Drschame 

Input Data 

Slope OIBOW RIR 
Water Surfam E lm ,445.16 R 

Ootiom 

C u m t  Roughness Melhcwed Lone13 Melhcd 

Open Chanml Weighting wed Loner% Method 
Closed Channel Weighti* Horton's Melhod 

Results 

Mannings Coefic 0.035 
ElevaLlon Range 10.00 to 2.446.00 

Drscharge 2.163.44 d s  
Flow Area 3177 Rz 
Welted Perimeter 243.05 R 
Top Wldlh 241.63 R 
Adual DepUl 5.16 R 
Cnbcal Elevation 2.445.20 R C,i,i 0.016262 WR 

6.81 Ws 
Velocity Head 0.72 R 
Specific Energy 2.445.86 R 
Fmude Number 1.05 

Flow Tvce Sumcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

99-9.66 101+82.51 0.035 

Nahlral Channel Points 

Station Elevation 
(R) (R) 

99i09.66 2,446.00 

99+83.96 2.444.00 
99+87.47 2.44200 

99+90.52 2.440.00 
'00+09.62 2.440.00 
40+23.14 2.442.00 

100+39.10 2.444.00 
101+82.50 2.445 16 

g:\projeds\O 1 131.12\cales\routetenyth.frn2 
05/07/02 ffi.14:35 PM @ Haestad Mtilhods. Inc. 

Project Engineer Michael Wolf 
DO FlowMasler v 6  0 16 14b] 

37 Brookside Road Waterbury. CT 06708 USA (203) 755- I566 Page 7 of 1 



Cross Section 
Cross Section for Irregular Channel 

Projed Desaiption 

Worksheet RFGClc - flow Element Irregular Chanl 
Meltnod Manning's Fon 
Solve Fw Discharge 

Sectbn Data 

slope 0.018000 Rift 
Water Surface Elev 2.445.16 R 
ElevaUon Range 10.00 to 2.446.00 
Discharge 2.163.44 cfs 

Proled Engineer: Michael Wolf 
g:~pmjeds\Ol131.12\calcs~rwletenglh.rm2 DEl FlowMasler "6.0 (614bI 
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Worksheet 
Worksheet for Irregular Channel 

Prqect Description 

Worksheet RFGClb . 
flow Element Irregular Cham 
Method Manning's Fon 
Sdve For Disdlame 

Input Data 

slope 016200 fUR 
Water Sulfate Elev $462.38 R 

ootions 

Current Roughness MeUlc wed LoUds Method 
Open Channel WeighHng wed Louefs Method 
Closed Channel Weightlrq Hwton's Method 

Results 

Manniw CoeMc 0.035 . 
Elevation Range $8.00 la 2.464.00 
Discharge 2.310.53 cfs 
flow Area 278.0 fF 
Wetted Perimetet 145.74 R 
Top Wdth 144.75 it 

Actual Deph 4.38 A 
Critical Elevation 2,462.45 A 
Critical Slope 0.014330 WA 
Velocity 8.31 Rls 
Velocity Head 1.07 R 
Spedfic Energy 2.463.45 A 
Fmude Number 1.06 
Flow Tvoe SuDeraitical 

Roughness Segments 

Start End Mannings 
Station StaUon CoaRdent 

99+63.47 101+14.9! 0.035 ~ 

Natural Channel Points 

Station Uevatlon 
(R) 

99+63.47 2.464.00 
99+71.78 2.462.00 
99+77.44 2.450.00 
99+81.84 2,458.00 
I00+09.31 2,458.00 
IOW24.89 2.460.00 
100+79.45 2,462.00 
101+14.95 2.462.38 

Project Engineer: Michael Wolf 
g:\projectdO 1131.12\calw\mulelength.lm2 DEl FlawMaster v6.0 1614bl 
05107102 06:15:01 PM @ Haeslad Melhods. lnc 37 Brookside Road Waterbury. CT 06708 USA (203) 755-3666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Project Desaiptlon 

Worksheet RF6Cl b . - 
Flow Element Irregular Chanl 

Melhod Manning's Fon 

Solve For Dtscharge 

Section Data 

Mannings CoeRdel 0.035 
Slope 0.016200 Rnt 
Water Surface Elev. 2,462.38 It 
Elevation Range 38.00 to 2,464.00 
Discharoe . . 2.310.53 d s  

Project ~ngineer! Michael Wolf 
g:\pmjects\01131.12\caln\routelengrh.~~2 Dm FlowMaster "6.0 (614bl 
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Worksheet 
Worksheet for Irregular Channel 

ProjeU Description 

Worksheet RF6AN8 - . 
Flow Element Irregular Chanl 

Memal Manning's Fon 

Solve For Discharge 

lnwt Data 

Slope 033000 RIA 
Water Surface Elev ,950.30 R 

options 

Current Rwghness MeUx wed LOWS Method 
Open Channel Weighting >ved LoUeCs Method 
Closed Channel Welohtim Homn's Method 

Results 

Mannings Coeffic 0.030 
Elevation Range (5.46 to 2.952.00 
Discharge 5,642.26 ds  
Flow Area 360.1 ff 
Waned Perimetel 158.43 R 
TOP Wdlh 158.04 R 
Actual Depth 4 .a  R 
Critical Oevation 2.951.44 R 

0 :=;- 0.008946 WR 
15.56 ftls 

Velocily Head 3.76 R 
Spedfc Energy 2.954.06 R 
Fmude Number 1.82 

Flow Type Supercritical 

Roughness Swments 

Natural Channel Poinls 

g:\Pmjeds\Ol131.12\calcs\mutdenglh.(m2 
05/07/02 06:59:14 PM OHaestad Methods. lnc. 

Prolect Engineer: Michael Wolf 
DU FlowMaster "6.0 [614b] 

37 Bmokside Road Waterbuiy. CT 06706 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Pmjed Desaipl~on 

Worksheet RF6AN8 . Flow Element Irregular Cham 
M e w  Manning's Fon 
Solve For Discharge 

Section Data 

Mannings Coefficie~ 0.030 
Slope 0033WO Alff 
Water Surface Elev 2.950.30 tt 
Ele~tiOn Range 6.46 to 2,952.00 
Discharge 5.602.28 ds 

Project Engineer: Michael Wolf 
s:\projeds\Ot 131.12\calcs\roulelength.fm2 DEl FlowMaster ~ 6 . 0  [614bl 
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Worksheet 
Worksheet for Irregular Channel 

praject Desaiption 

Wakstleet R F W  . Flow Element Irregular Chanl 
Method Manning's Fort 
Solve For D i a n e  

Input Dala 

Slope 0230W fuR. 
Water Surfam Elev .806.00 A 

ootions 

Current Roughness Mettwved LoUeZs Method 
Open Channef Weighting wed LoUeZs M e W  
Closed Channel Weightin! Horton's Method 

Results 

Mannings Coeffic 0.030 
Elevation Range 39.53 lo 2.806.00 
Discharge 28,444.98 cfs 
Flow Area 1,405.5 P 
Welted Perimete 317.80 R 
Top Width 316.98 R 
Auual Depth 6.47 fl 
Critical Elevatbn 2.807.87 R 
Critical Slope ' 0.007237 R/ft 
Velocity 20.24 Ws 
Velodly Head 6.37 fl 
Specii7c Energy 2.812.37 ft 

Fmude Number 1.69 

Flow Type superoiti~a~ 

Start End Mannings 
Station Statbn Coefficient 

Nahlral Channel Points 

Station Elevation 
(A) (A) 

99+62.45 2,806.00 
99+70.56 2.804.00 
99+78.44 2,802.00 
99+91.02 2.800.00 
IW+OO.OO 2.799.53 
100W6.76 2.800.00 
i02+27.48 2,802.00 
102+56.06 2.804.00 
i02+79.41 2.806.00 

Project Engineer: Michael Wolf 
g:\pmjecls\Ol131.tZ\calnk~lelenglh.fm2 08 FlowMaster "6.0 161401 
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Cross Section 
Cross Section for Irregular Channel 

Projed Desaiptimn 

Worksheet RF6AN6 . . ROW Element Irregular Chanl 
Method Manning's Fon 
Solve For Dischame 

Section Data 

MaMings Coeffich 0.030 

Slops 0.023oM) RIR 
Water Surface Elev 2.806.00 ft 

ElevaUon Range 29.53 to 2.806.00 
Discharge 28.444.98 ds 

v : 1 0 . 0 ~  
H:1 
NTS 

Project Engineer: Michael Wolf 
g:\proiecls\Ol131.12\calw\rautelengtl~.fm2 OEI FlowMastet v6 0 161461 
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Roject Description 

Wwksheet RF6AN5 . 
Flow Element Irregular Chant 
Melhod Manning's Fon 
Solve For Discharge 

Input Data 

slope 022000 wff 
Water Surfaca Elev ,732.00 fl 

Worksheet 
Worksheet for Irregular Channel 

Optnns 

Cumnt Roughness Methcwed LOWS Method 
Open Channel Weighting wed Lottees M e W  
Closed Channel Weighttnt Horton's Metnod 

Results 

Mannlngs Coefiic 0.030 
Elevation Range 26.71 to 2.734.00 
Discharge 19.056.88 i5s 
flow Area 1.170.1 fF 
Wetted P"metel 354.47 fl 
Top Width 353.40 R 
Actual Depth 5.29 fl 
Critical Elevation 2.733.19 fl 
C r i t i a  0.008046 Wfl 

16.29 Ws 
Velocity Head 4.12 A 
SpedRc Energy 2,736.12 R 
F d e  Number 1.58 
flow Tvoe Suoeraitical 

Roughness Segments 

Start End Mannings 
StaUon Stalion Coefficient 

99+70.07 103+31.4( 0.030 

Natural Channel Points 

Station Elevation 

Q:\pmiects\Ol131. Iflcatcs\rautelength.fm2 
05107102 07:00:48 PM @ Haestad Melhods. Inc 

Project Engineer: Michael Wolf 
DU FtowMaster v6P [614b] 

37 Bmokside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross -ion 
Cross Section for Irregular Channel 

Project Desuiplion 

Worksheet -- RF6AN5 
Flow Element Irregular Cham 
Method Manning's Foon 
Solve For Discharge 

sectbn Data 

Mannings Coeffida 0.030 

Slope 0.022000 RIR 
Water Surface EIev 2.732.00 R 
Elevation Range 8.71 to 2.734.00 
Discharcie 19.056.88 ds 

DEI 
ProjecI Engineer Michael Wolf 

FlowMaster 6.0 1614bj 



lnwt Data 

Worksheet 
Worksheet for Irregular Channel 

. Flow Element Irregular Chan~ 
M e W  Manning's Forr 
Solve For Discharge 

Slope 017000 RIR 
Water Surfaca Elev ,690.00 R 

Options 

Current Roughness M e t h ~ e d  Lonets Method 
Open Channel Weighting >ved LoneCs Method 
Closed Channel Weiqhtirw Horton's MeUlod 

Results 

Mannings Coemc 0.030 
Eievation Range 33.49 m 2.690.00 
Discharge 13.837.65 ds 
Row Area 907.8 ff 
Wened Perimetm 250.35 fl 
Top Width 249.06 fl 
Actual Depth 6.51 ft 

Critical Elevation 2,690.93 fl 
Critical Slope 0.008031 Wfl 
Velocity 15.24 Rls 
Velocity Head 3.61 R 
Spwfic Energy 2.693.61 fl 
Froude Number 1.41 

flow Type s~peraiti~a~ 

Roughness Seaments 

Start End Mannings 
Station Station Caefficient 

99+78.92 102+26.M 0.030 

Natural Channel Points 

Project Engineer: Michael Wolf 
Flnl..L".c'~r .,C n ,at Ah, 



Cross Sedion 
Cross Section for Irregular Channel 

Pmjed Description 

Worksheet R F W 3  - Flow Element Irregular Cham 
Method Manning's Fon 
Solve For Discharge 

Semion Data 

~aGings Coeffide~ 0.030 

Slope 0 . 0 1 7 0 ~  ~ V R  
Water Surface Uev 2.690.00 R 
Elevation Range U.49 to 2.690.00 
Discharge 13.837.65 cfs 

2,690.00 
2.689.00 
2,688.00 
2,687.00 
2.686.00 
2.685.00 
2.684.00 . ~ 

2,683.00 . 

99+50.00 100+00.00 100+50.00 101+00.00 101+50.00 102+00.00 102+50.00 

v : 1 0 . 0 h  
H:l 
NTS 

. . 

... 

Project Engineer: Michael Wolf 
g:\projects\Ol131.12\calcs\route(englh.fm2 DEl FlowMaster "6.0 [614bl 
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Worksheet 
Worksheet for Irregular Channel 

. . 
flow Element Irregular Cham 
Method Manning's Fon 
Solve For Discharge 

lnout Data 

Slope 018000 WR 
Water Surface Elev ,658.00 R 

options 

Current Roughness Melhc~ed LoUeCs Method 
Open Channel Weighting ~ e d  LotteZs Method 
Closed Channel Weightiry Hormn's Method 

Results 

Mannings Coem 0.030 
Elevation Range 30.62 b 2.658.00 
Discharge 24.952.02 cfs 
Flow Area 1.416.0 Hz 
Wetted Perimetel 327.93 R 
Top WkHh 327.28 R 
Acb~al Depth 7.38 R 
CriUcal Elevation 2.659.33 R 

CriUcal Slope 0.007461 WR 
Velocity 17.62 ws 
Velocity Head 4.83 R 
SpedIic Enem 2.662.83 R 
Froude Number 1.49 

Type supwaiti~a~ 

Roughness Segments 

Start End Mannings 
Station Station CoeRicient 

98+97.41 102+24.61 0.030 

Natural Channel Points 

Project Engineer: Michael Woll 
Elnl".l";lct~. "E n ,Gldh, 



Cross Section 
Cross Section for Irregular Channel 

Project Desarptlon 

Worksheet RF6AN2 . . 
Flow Element Irregular Chanl 
Method Mannag's Fon 
Solve For Discharge 

SBction Data 

Mannings Coefflcie, 0.030 

slope 0.018000 Rlfl 
Water Surface Elev 2.658.00 fl 
Oevation Range 50.62 to 2.65B.M) 
Dishame 24.952.02 cfs 

v : 1 0 . 0 ~  
H:l 
NTS 

Project Engineer: Michael Wolf 
~:\pmjedaOl131.12\calcs\roulelength.fm2 DEI FlowMaster "6.0 1614b1 
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Worksheet 
Worksheet for Irregular Channel 

Projed Desaiplion 

Worksheet R F W l  . - 
Flow Element Irregular Chan~ 

Method Manning's Far 

Solve For Discharge 

Input Data 

Slope OleMM fufi 
Water Surface Elev ,540.00 R 

Currenl Roughness Mettxwcl Loners Methcd 
Open Channel WeighUng Mid Lonefs Methad 
Closed Channel Weightin( Horton's Method 

Results 

Mannlngs Coemc 0.030 
Elevation Range 32.94 to 2,540.00 
Discharge 11.134.06 ds 
Flow Area 705.3 ff 
Wened Perimete~ 176.32 R 
Top Width 175.54 R 
Actual Depth 7.06 R 
Crit~cal Elevation 2.540.98 R 
Critlcal Slope 0.007830 WR 
Velacity 15.79 Rls 
Velouty Head 3.87 R 
Specific Energy 2,543.87 R 
Froude Number 1.39 
Flow Tvoe SuwnriUcal 

Roughness Segments 

Start End Mannings 
S l a w  Station CoeRcient 

98+79.70 1 W+55.2~ 0.030 

Natural Channel Points 

Stalion Elevation 
(8) (R) 

98+79.70 2.540.00 
98+94.16 2.538.00 
99+47.20 2,536.00 
99+79.66 2.534.00 
100+00.00 2.532.94 
100+18.23 2.534.00 
100+32.57 2,536.00 
'00+44.15 2.538.00 
00+55.24 2.540.00 

Project Engineer: Michael Wolf 
g:\projecls\0ll31.12\ealcs\roulel~lgM.fm2 D B  FlowMaster "6.0 [614b] 
05107102 07:05:31 PM 0 Haeslad Methods, lnc. 37 Brookside Road Walerbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Warksheet RF6AN1 . flow Element Irregular Cham 
Method Manning's Fon 
Solve For Discharge 

Seciion Dam 

Mannings CoeKcie~ 0.030 
Slope 0.016000 WA 
Water Surface Eiev 2.540.00 R 
Uevalion Range 32.94 to 2.540.00 
Dischame 11.134.06 ds 

v:1 0 .o 
H:i 
NTS 

Pmjecl Engineer: Michael Wolf 
g:\pmjects\Ol 131.12\Calw\mutelenglhhfm2 DU FlowMaster "6.0 [614b] 
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Worksheet 
Worksheet for Irregular Channel 

Pmject Descnptton 

Worksheet RF6AS5 . Row Element Irregular Cham 
Method Mannmng's Fon 
Sdve Fw Discharoe 

-- 

Input Data 

skn~d 019000 wn 
Water Surface Elev ,780.00 fl 

Ootions 

Current Roughness Methcwed Loner's M e w  
Open Channel Weighting >ved Lottet's Method 
Closed Channel Weightint Horton's Method 

-- 

Results 

Mannicgs CoeRic 0.030 
Elevation Range 73.45 to 2,780.00 
Disdrarge 35.83279 ds 
Row Area 1.848.1 ff 
Wened Perimeta 385.09 fl 
Top Wdth 384.52 R 
Aaual Depth 6.55 A 
Critical Uevatmn 2,781.66 fl 

0 ::!- 0.007136 19.41 Rlfl RlS 

Velocity Head 5.86 A 
Specilic Energy 2.785.86 A 
Frwde Number 1.56 
flow Tvm S u o ~ c a l  

Roughness Segments 

Start End Mannings 
Station Station CoafRcient 

98+76.96 102+61.41 0.030 

Nahlral Channel Points 

Staton Elevation 
(fl) (A) 

98+76.98 2.780.00 
98+87.85 2.778.00 
99+15.72 2,776.00 
99+86.28 2.774.00 
IO0WO.W 2.773.46 
IW+M).21 2.774.00 
1O0+25.52 2.774.56 
100+44.11 2,774.00 
100+51.63 2.773 62 

Project Engineer: Michael Wolf 
g:\projeds\Ot 13 1.12\~lcs\rautetength.mZ DEl FlowMaster v6.O 1614bI 

05107102 07:06:05 PM B Haestad Methods. lnc. 37 Brookside Road Waterbun/. CT 06708 USA (203) 755-166fi Page 1 of 2 



Worksheet 
Worksheet for Irregular Channel 

Natural Channel Poinls 

Station Elevation - (fib (R) 

101 +50.98 2.774.00 

Project Engineer: Michael Wolf 
a:!pmieas\01131.12\~lcs!mutelength.hnZ DEI FlowMasler "6.0 [614b] 
05107102 07:06:05 PM Q Haestad Methods, tnc. 37 Brookside Road Walerbury. CT 06708 USA (203) 755-1666 Page 2 of 2 



Cross Section 
Cross Sction for Irregular Channel 

- - 

Project Desuiption 

W&heet RF6AS5 - 
flow Element Irregular Chan~ 
MeUIod Manning's Fon 
Soive For Dischame 

S e n  Data 

Mannings Coeffide 0.030 

slow 0.019000 fuR 
Water Surface Elev 2.780.00 R 
Elevation Range T3.45 to 2.7137.00 
Discharge 35.832.79 ds 

v: lo .oL  
H:1 
NTS 

Pmjea Engineer: Michael Wolf 
Q:\pco~ects\0lt31.12\calcs\mulelength fm2 DEI FlowMaster "6.0 [614b] 
05107102 07:06:21 PM QHaestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Desaiption 

Worksheet RF6AS3 - 
flow Element Irregular Chanl 
Method Manning's Fon 
M v e  For D i i a r g e  

Input Data 

Slope 016000 RIR 
Water Surface Elev. ,652.00 R 

Worksheet 
Worksheet for Irregular Channel 

options 

Current Roughness Methcwed LotteCs Method 
Open Channel Weightlng wed LoneCs M e W  
Closed Channel Weight@ tiorton's Method 

Results 

Mannings CoefRc 0.030 
Elevation Range 15.52 to 2.652.00 
Dimcharge 13.062.40 ds 
Flow Araa 926.9 fP 
Wetted Penmetel 274.75 R 
Top Wdth 274.16 R 
Actual Depth 6.48 R 
Critical Elevation 2.652.75 R a ; ; ~ ~ s ~ o p e  0.008256 ~ n t  

14.09 Rls 
Velocity Head 3.09 R 
Specific Energy 2.655.09 R 
Fmude Number 1.35 
Flow Type Superuitical 

Roughness Segments 

Start End Mannings 
Stawn Stalion Coefficient 

Natural Channel Points 

Station Elevation 
iR I  iRb 

Project Engmeer: Mlchael Wolf 
FlowMaster "6.0 t614bI 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RF6AS3 . now Element Irregular Cham 
MeUIod Manning's Fon 
Solve F a  Discharge 

Sedion Data 

Mannings Coeffiae~ 0.030 
Slope 0.016WO wff 
Water Surface Elev 2.652.00 A 
Elevation Range 15.52 to 2.652.00 
D i i m e  .. 13.08240 & 

2.652.00 
2,651.00. 
2.650.00 . ~~ . 

2.649.00 ~~ ~ - ~~~ . 

2.648.00 
2.647.00 
2.646:OO 
2.645.00 

98+00.00 98+50.00 99+00.00 99+50.00 100+00.00 100+50.00 101+00.00 101+50.00 

v : 1 0 . 0 ~  
H:l 
NTS 

Proien Engineer: Michael Wolf 
g:\pmjects\o1131.12\calcs\roulelength.fm2 D U  FlowMaster "6.0 [614bl 
05107102 07:07:09 PM B Haestad Methads, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



lnwt Data 

Worksheet 
Worksheet for irregular Channel 

. flow Element Irregular Chani 
Method Manning's Fon 
Solve For Discharge 

Slope 017000 Riff 
Water Surface Elev ,602.00 R 

Oplbns 

Cunent Roughness Methc~ved Lm&s Method 
Open Channel Weighting wed Lollefs Method 
Closed Channel Wehhtin Horton's Method 

Results 

Mannings Coeffic 0.030 
ElevaWn Range 25.47 to 2,602130 
Discharge 15.876.45 ds 
flow Area 932.2 W 
Welled Perimetei 217.64 R 
Top Wdlh 216.97 R 
Actual Depth 6.53 R 

Critical Elevation 2.603.20 R 
Critical Slope 0.007571 Riff 
Velcdty 17.03 Rk 
Vel- Head 4.51 R 
Specific Energy 2.606.51 R 
Fmude Number 1 A5 
flow TYW Superaitid 

Rwghness Segments 

Start End Mannings 
Slation Stalion Coeffident 

98+50.11 100+67.01 0.030 

Nahlral Channel Points 

g ~!xoiect~\01131 .lZ\calcs\routelenath.fmZ DEI 
Project Engmeer: Michael Wolf 

Clr*.,hlsc$ar ,,C " CCldhl 



Cross Section 
Cross Section for Irregular Channel 

. 
flow Element Irregular Chanl 
Method Mannmg's Fon 
Solve For Discharge 

SBCtiOn Data 

Mannings Coefficim 0.030 
Slope 0.017000 fUft 
Water Surface Elev 2W2.W R 
Elevation Range 35.47 to 2.602.00 
Discharge 15.876.45 ds 

v:l o.o\ 
H:l 
NTS 

Project Engineer: Michael Wolf 
g:\proieas\o1131.12lcaln\mule(ength.rm2 DEI FlowMaster vB.0 [614b] 
05107102 07:07:52 PM Oliaestad Methods. tnc. 37 Brwkside Road Walerbury. CT 06708 USA (203) 755-1666 Page 1 of I 



Worksheet 
Worksheet for Irregular Channel 

Project Desulptmn 

Worksheet RRHWI . Flow Element Irregular Chant 
Method Manning's Fon 
Solve Fw Dlxharge 

Incut Data 

Slope OlaWO (UR 
Water Surface Elev ,738.00 fl 

-- 

Oplions 

Current Roughness Methc~ved Loner's Method 
Open Channei Weighting wed Loner's Method 
Closed Channel Weightin( Horton's Method 

Results 
- 

Mann~ngs Coeffic 0.030 
Elevation Range 28.68 to 2.736.00 
Discharge 29.782.84 d s  
flow Area 1,743.3 fla 
Wetted Perimetel 422.92 R 
TOP wdm 422.51 R 
Actual Depth 7.32 R 
Cribcal Elevation 2.737.24 R 
Crittcal Slope 0.007560 fUft 

Velodty 17.08 ftls 
Veloaty Head 4.54 R 
Specific Energy 2.740.54 R 
Froude Number 1.48 
Flow Type Supertntlcal 

Roughness Segments 

Slart End Mannings 
SBlion StaUon CoeR(cient 

97m.27 101+88.71 0.030 

Natural Channel Points 

Pmjea Engineer: Michael Wolf 
g:\projects\O1131.12\caln\routelength.(m2 DEI FlowMaster v6.0 16 14bl 
05107102 07:00:45 PM B Haestad Methods. lnc. 37 Brookslde Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Project Desdption 

Worksheet RRHWI . . 
flow Element Irregular Chani 
MeUlcd Manning's Fon 
Solve For Dischama 

- 

Sectian Data 

Mannings Coeffidei 0.030 
Slope 0.018000 fUR 
Water Surfam Eiev 2.736.00 R 
Elevation Range 28.68 U, 2.736.00 
Discharge 29,782.84 cfs 

v : 1 o . o O  
H:l  
NTS 

Project Engineer: Michael Wolf 
g:\pmjens\a1131.12\caics\raul&englh.fmZ DEl FiowMaste~ "6.0 [614b] 
05/07/02 07:09'51 PM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Irregular Channel 

Project Description 

Worlcsheet RUF55 . 
flow Element Irregular Chanl 
M e W  Manning's Fon 
Solve For Discharge 

Inout Data 

Slope 017000 WR 
Water Surface Elev. .736.00 R 

- -- - 

0ptiMls 

Current Roughness Methrrved LonWs Method 
Open Channel Weighting rved Loner's M E W  
Closed Channel WeiahUn Horton's MeU~od 

Results 
- 

Mannlngs Coeii~c 0.030 
Elevation Range Z8.68 to 2.736.00 
Discharge 28.943.72 ds 
flow Area 1.743.3 ff 
Wetted Penmetel 422.92 R 
TOP Wdth 422.51 R 
Adual OepUl 7.32 R 
Critical Elevation 2.737.14 R (? EiFF 0.007603 WR 

16.60 Rls 
Velodty Head 4.28 ft 
Spedfic Energy 2.740.28 A 
Froude Number 1.44 
f low Type Supercntical 

Roughness Segments 

Start End Mannings 
Station Station Coefldent 

97+66.27 101+88.71 0.030 

Natllml Channel Points 

Station Elevation 
(R) (fi) 

Pmjecl Engineer: Michael Wolf 
S:\Projeds\01 131.12\calcs\roulelenglh.h:! DU FlowMaster "6.0 16 14bJ 
05107102 07:10:09 PM Q Haestad Methods. Inc. 37 Brookside Road Walerbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Project Desaiption 

Wcihsheet RUF55 . . 
flow Element Irregular Cham 
Memod Manning's Fon 
Solve For Discharge 

Sectton Data 

Mannings Coefflcie~ 0.030 

Slope 0.017m WR 
Water Surface Eiev 2.736.00 R 
Elevation Range ?8.W to 2.736.00 
Discharge 28.943.72 ds 

v:ro.oll  
H:1 
NTS 

Prolea Engineer: Michael Wolf 
g:~project~~Ol131.1Z\cala\routalengIlt.fm2 DEI FlowMasler "6.0 [614b] 

05/07/02 07:10:16 PM B Haeslad Melhods. Inc. 37 Brookside Road Wale,bury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Irregular Channel 

0 Pmject Desaiptlon 

Worksheet RUF54 
*- Flaw Element Irregular Cham 

Method Manning's Fon 
Solve For Discharge 

lnout Data 

slope 018000 Wft 
Water Surface Elev , 5 1 8 . ~  R 

options 

C u m t  Roughness Methc wed Lotler's Mead 
Open Channel Weighting wed Lottets Melhod 
Closed Channed Weiahtirw Horton's Melhcd 

Results 

Mannings Coeffic 0.030 
Elevation Range 11.22 to 2.518.00 
Oischarge 7.813.91 cfs 
Flaw Area 513.4 Rz 
Welted Perimetel 148.12 R 
Top Wklth 147.18 R 
Actual Depth 6.78 R 
Critical Elevation 2.518.95 R 

;ry$lw 0.W8185 wit 
15.22 Rls 

Velocity Head 3.60 R 

spedk Enwgt 2.521.60 R 
Fmude Number 1.44 
flow Type Supenritical 

Roughness Segments 

Start End Manning 
Station Station Coefiident 

99+31.91 100+79.0! 0.030 

Natural Channel Points 

Project Engineer: Michael Wolf 
g:\projecls\Ol131.iZ\calcs\mul~nglh.fm2 OEI FlowMaster v6.0 1614bl 
05107/02 07: 10:38 PM O Haeslad Methods. tnc. 37 Brookside Road Walerbury. CT 06708 USA (203) 755-1666 Page I of I 



D.4 RESERVOIR ROUTING DATA 





,..:., 
,,r>!J<f, 

.,@!$R#fi;)l! 
eAdHrbf 

PROJECT D ~ P c -  ssp1bT 
MADE BY b 4-~+,,%~~, 0 1 - 8  31.12 

CHECKED w Mw , o~/o~/~~,T~o~wE~r. 
6225 N. 24m Sheet Ste. 2 W  ma,& WZ-9540x8 
mmlx. /vizmo 8501 6 FAX: W2-9448602 CALCUTKJNS 



Slope = 
Mannings n = 

Depth Perimeter Area Velocity Flow 
1 38.6 19.3 3.0 57 
2 77.2 77.0 4.7 365 

Section A-A 

Slope = 
Mannings n = 

Depth Perimeter Area Velocity Flow E L N  
1.4 181.1 182.8 3.0 552 2778.0 C2 





PRoJECT R A ~ H I D C  IPL\T SHEET # 

WOEBY RcM DATE .!Q% # . . ,,v .. .Gjy*L*,,e . 
,..<::,,*. 

CHECKED BY gflf' DATE SECTION SHEET #- 
6225 N. 24m sheet ~te. 2~ Phone 602-9540038 
Rloenlx, WMO 8501 6 FAX: M)2-9448602 CALCUAWJNS FOR 



Cross Sedion B-B 
Sub Channel Section A 

Slope = 
Mannings n = 

Depth Perimeter Area Velocity Flow ELN 
0.4 14.1 4.8 3.0 14 2771.5 a 
0.9 19.2 13.1 4.8 62 2772.0 a 

Sub- Channel Section B 

Slope = 
Mannings n = 

Depth Perimeter Area Velocity Flow 
0.7 19.5 12.0 4.9 59 
1.2 . 22.6 22.3 6.8 151 

Sub- Channel Section C 

slope = 
Mannings n = 

ELN 
2771.5 
2772.0 

Depth Perimeter Area Velocity Flow ELEV 
1.2 24.7 20.6 4.2 67 2771.5 c 
1.7 30.9 34.3 5.1 176 2772.0 c 

mmbined Channels 
2.2 255.5 195.4 2.8 540 2772.5 d 
2.7 268.5 326.4 3.8 1228 2773.0 d 







am, 
aou 0 .0  

a . b  

Rawhide Wash Flow 

w , a s n * J . Q M A  

mnaad- 
1 s  t n o  *ma r a  a 

I2 

sass am0 
-n- aou 





mJEcl RAJH ID& S Q L ' T '  WEET# 

M4DE BY DAlE JOB # 

CHECKED BY PMFI\ WE SECTON SHEET # . 6225 N. 24th Street Ste. 200 Phcne 602-9544038 
Phoenix. Mono 85016 



See Sheet 10 and 13 



DEI JOB: 01-131.12 5/7/02 

. F6C - SOUTH FLOW SPLIT 

1 ELEVATION OVERTOPPING I TO NORTH 1 
I 

SOUTH FLOW 
HR IMN1 FT CFS I CFS I CFS 

I 

I F6C 
TIME SOUTH FLOW ROADWAY 

G:\Projects\Ol131.12\Calcs\1131 Pima Road Split.xls 

UBW 1 F6C 
SIDE-WEIR ! TOTAL 



DEI JOB: 01-131.12 5/7/02 

0 . SIDE- WEIR CA PA CI N 
. 

STANDARD FORMULA: 

Qw = C L HA3/2 

Q, Weir discharge in cubic feet per second 

C Weir coefficient 

L Length of weir crest in feet 

H Heigth of water overtopping in feet 

Note: Side-weir ovettopp,'ng occurs at an elevation of 2502.0711. 

NIA 

NIA 

7 

18 

28 

37 

UBW 

G:\Projects\Ol131.12\Calcs\1131 Pima Road Weir.xls 

FLOW 

I I 

ELEV. 

M C  

I I I 

WEIR 

ELEV. 
. 

FT CFS I FT 

FLOW 

CFS 

ELEV. 

FT 

WEIR 

COEFF. 

CREST WEIR 

FT 



DEI JOB: 01-131.12 5/6/02 

a - PlMA ROAD FLOW SPLIT 

North Channel Flow Exceeds Side Weir Elevation. 
Q = 650 CFS 

'IME 

H R ~ M N  
I 

South Channel Flow Exceeds Side Weir Elevation. 
Q = 580 CFS 

North Channel Peak Flow = 1270 CFS. 

UBW 
NORTHFLOW 

CFS 

NorthlSouth Equal Elevation Flow. 

F6C 
SOUMFLOW ! NO JES 

-. 
CFS 

I 

South Channel Peak Flow = 1369 CFS. 

North Channel Flow Drops Below Side Weir Elevation. 

G:\Projects\Ol131.12\Calcs\1131 Pima Road Split.xls 



DEI JOB: 01-131.12 5/6/02 

UB W 
- NORTHFLOW - 

HR'MN 1 CFS 

NOTES ' 
. . ~  .. ~. - 

G:\Projects\Ol131.12\Calcs\1131 Pima Road Split.xls 

05 ! 14 130 594 $. 
051 151 126 574 

$. I 
I South Channel Flow Drops Below Side Weir Elevation. 



Cross Section 
Cross Section for Irregular Channel 

- 
Worksheet Side Weir . 
flow Element Irregular Chanl 
Method Manning's Fan 
Sohre For Discharge 

Section Data 

Mannings Coefficiel 0.017 

slop 0.005534 fMI 
Water Surface Elev 2.503.36 R 
Elevation Range 11.95 to 2.504.00 
Discharge . . ~ W . W  a I- 

3 
5 w 

C 
.I 
d 
0 

P 
0 

DEI 
Project Engineer: Michael Wolf 

FlowMastet "6.0 1614bl 



Q Projed Description 

Worksheet Side Weir . 
Flow Element lnegular Chanl 
Method Manning's Fon 
Solve For Discharge 

Input Data 

Slow 0.005534 R/ft 

Table 
Rating Table for Irregular Channel 

Options 

Cumnt Rwghness Melhcmcl Loner's Melhod 
Opm Channel Weighting wed Lotlefs MeUHxl 
Closed Channel weigh ti^ Horton's Method 

Annbule Mlnimurn Maximum Increment 

Water Surface Eleval2.501.95 2.504.00 0.10 

Water ischarg Velocity Flow Welled 
Surface 1 (cfs) 1 (Ws) 1 7; ~er i i ; te~ % 1 

Elevation 
(fl) 

2.501.95 NIA NIA NN/ NIA NIA 

Project Engineer: Michael Wolf 
g:\p~ojoje~s\Oll31.l2\cal~~\r0~tele~~lh fm2 DEI FlowMaster "6.0 (614bl 
05106102 06:41:10 PM O Haeslad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Culvert DesignerlAnalyzer Report 
South Roadway Overtopping -West EOP 

e - 
Analysls Component . 
Storm Event Design Discharge 1.369 00 cfs 

Peak D i i a m e  Method: User-Soedfiad " 

Design Discharge 1,369.03 ds Check Discharge 0.00 cfs 

Tailwater properties: Irregular Channel 

Roughness Segments 

Start Stahn End Stalion Manning Coefficient 
1R) (R) 

Natural Channel Points 

Station Elevation 
1R) (R) 

Tallwater mndiuons for Des~gn Storm 

D i l r g e  1,369 00 ds  Deplh 165 n 
Veloc~ty 6.52 ftls 

Name Desmollon Dtscharae HW Elev Veloalv 

Weir Roadway 1.369.00 ds 2.502.59 n NIA 

OEl 
Project Engineer: Peler Vesecky 

CulvertMaster "1.0 



Culvert DesignerlAnalyzer Report 
South Roadway Overtopping -West EOP 

Hydraulic Cornponent(s): Roadway 

D i a r g e  1.369 00 ds Allowable HW Elevalton 2.502.59 R 
Roadway Wdth 28.W R Overtopping Coaffiuent 3.03 US 
Low Point 2.501.11 R Headwatar Elevation 2.502.59 R 
Dicharge Coefficient (Cr) 3.03 Submergence Factor (Kt) 1 .OO 
Taihvater ElevaUon 2.500.65 R 

Sla (R) Elev (R) 

0.00 2.503.15 
54.09 2.502.98 
102.73 2.502.83 
163.99 2.502.66 
218.73 2.502.25 
275.05 2.501.27 
325.97 2.501.11 
380.27 2.501.24 
437.22 2,501.18 
492.64 2.501.47 
549.92 2.501.94 
576.99 2.502.07 

DEl 
Brookside Road Walerbury, CT 06708 USA 

Project Engineer: Peter Vesecky 
CulvertMasler v 1.0 

(203) 755-1666 Page 2 of 2 



Rating Table Report 
Overtopping 

0 Range Data: . 
Minimum Maximum lnaement 

Dischame 0.00 2.000.00 10.00 ds 

Project Engiueet: Peler Vesecky 
g:!projeds\O 173 1.12\calcs\l13 tspli.cvm DE1 CulveriMasler vl.0 
05102102 03: 18:44 PM 1;) Haestad Methods. Inc. 37 Brookside Road Walerbury. CT 06708 USA (203) 755-1666 Page 1 of 4 



Rating Table Report 
Overtopping 

D i r g e  (ds HW Elev (R) tr_7 

Project E 
g:~projects\Oll31.12\caIc5\1131spli.cv:vm DEI 
05102102 03:18:44 PM 0 Har?stad Methods. Inc. 37 Bmokside Road Walerbury. CT 06708 USA (2113) 755-1666 

ingineer: Peler Vesecky 
CulveaMasfer "1.0 

Page 2 of 4 



Methods. lnc. 

Rating Table Report 
Overtopping 

DEI 
Brookside Road Waterbury. CT 06708 USA 

Project Engineer: Peter Vesecky 
CulvertMasler "1.0 

lfi66 Page 3 of 4 



Rating Table Report 
Overtopping 

I 

Ischarge ( d s  HW Elev (fI) 

Projed Engineer: Peter Vesecky 
g:iproiecls\01131 12\calcs\ l 13lspli.~;vn, DEl CulvertMasler v1.0 
05102102 03:18-44 PM mtiaestaa Mettlods. inc. 37 Brookside Road Walerbury. CT 06706 USA (203) 755-1666 Page 4 of 4 



0907 1988 
0908 1989 
OWP 1990 
WlO 1991 
Wll 1592 
dP12 1993 
0913 1994 
0914 1995 
0915 1996 
0916 1997 
0917 1998 
0918 1999 
W19 MW 

PEAK FLCU T I E  WIW AVERAGE FLCU 
6-HR 24-HR 72-HR 53.32-HR 

+ (CFS) (HRI 
(CFS) 

+ at. 4.77 a5. a. 16. 16. 
(INCHES) 0.676 0.m4 0.704 0.704 

(AC-FT) 43. 44. 44. 44. 

W L A T I V E  AREA = 1.18 SO M I  

* t t t t t * w ~ f t ~ t . * m t m * - ~ w w m ~ C t w m - t C t ~ w t m m r * m r * w m m ~ t m f m t w ~ ~ ~ m ~ ~ w  

INTERPOLATED HYDROGRAPH AT CF6C2 

t * m * * * * * m m t l h m x l w + m m r + ~ w ~ ~ m * * 1 ~ ~ ~ * ~ t t t t ~ m * t t * * * * t ~ w * * w * w * * t t m m m m * * m * t * n m ~ w w w ~ t t t w ~  . * 
DA PYJl HRnN ORD FLCM DA KIN HRnN ORD FLCU * DA PYJl HRMN ORD FLCU DA W HRMN ORD F L W  * + * 











om4 425 
0705 426 
0706 427 
0707 428 
0708 429 
OmP 430 
0710 431 
0711 432 
0712 433 
0713 434 
0714 435 
0715 436 
0716 437 
0717 438 
0718 439 
0719 440 
ono ui 
OR1 442 
0722 443 
0723 444 
0724 445 





Tr?~fr,wb T ~ W L E  T o  Q ~ 6 7 ~ ~ 2  S M F R C F  ~evr)-~)a/Onl 
Foa 4 v 'FLO* P ~ E .  

Culvert DesignerlAnalyzer Report 
North Roadway Overtopping -West EOP - - 

Analysis Component . 
Storm Event Design Discharge 1 263 00 ds 

Peak D i i a m e  Method: User-Swcified 
-- 

Design Discharge 1.263.00 ds Check Discharge 0.00 ds 

Ta~lwaler pmpertles: Irregular Channel 

Slotm 0.028200 fUfl Manninos Coefficient 0.038 

Roughness Segments 

Start Station End Stalion Mannings Coefficient 
(8) ffl) 

Nalural Channel Points 

Station Elevation 
(fl) in, 

Tailwater mnditions for Design Storm. 

Discharge 1.263.00 cfs Depth 2.47 fl 
Velocity 6.36 fUs 

Name Desuiotion Dischame HW Eiev Velocitv 

Weir Roadway 1.263.00 cCs 2.502.41 fl NIA 

DEI 
Project Engineer. Peler Vesecky 

CulverlMaster "1.0 



Culvert DesignerlAnalyzer Report 
North Roadway Overtopping -West EOP 

Hydraulic Componenqs): Roadway 

Dischame 1.263.00 cfs Allowable HW Elevation 2.502.41 R - 
Roadway WMUI 28.00 R Overtopping Coefficient 3.03 US 
Low Point 2.501.11 R Headwater Elevation 2.502.41 R 
D i r g e  Coefficient (Cr) 3.03 Submergence Factor (Kt) 1.00 
Talhuater Elevation 2.500.47 R 

Sta (A) Elav (R) 

Project Engineer: Peter Vesecky 
g:\projeds\Ol131.12\calcsll 131spli.cvm DEl CulveRMaster "1.0 
05/02/02 0'3:13:45 PM a Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA 1203) 755-1666 Page 2 of 2 



Rating Table Report 
Overtopping - 

Rame Data: 

Project Engineer Peter Vesecky 
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- . 
Minimum Maxirmm Increment 

Discharge 0.00 2.000.00 10.00 ds 

Discharge (cfs) 

0.00 
10.00 
20.00 
30.00 
40.00 
50.00 
60.00 
70.00 
80.00 
90.00 

100.00 
110.00 
120.00 
130.00 
140.00 
150.00 
160.00 
170.00 

HW Elev (fl) 

2,498.00 
2.501.24 
2.501.29 
2.501.32 
2,501.36 
2.501.38 
2.501.41 
2.501.43 
2,501.48 
2.501.48 
2.501.50 
2.501.52 
2.501.53 
2.501.55 
2.501.57 
2.501.58 
2.501.60 
2.501.61 



Discharge (cfsj HW Elev (ft) I 

Rating Table Report 
Overtopping 

: Peter Vesec 
vettMaster v l  



ischarge (ds HW Elw (It) 

1 ,020.00 I 2,502.29 

Rating Table Report 
Overtopping 

DEI 
Projecl Engineer: Peler Vesecky 

CulvertMaster "1.0 



Rating Table Report 
Overtopping 

Project Engineer: Peter Vesecky 
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PEAK FLOU T I E  MAXIMUM AYERAGE FLW 
6-HR 24-HR 72-HR 33.32-HR 

+ (CFS) (HR) 
CCFS) 

+ 206. 4.33 72. 19. 13. 13. 
CINCHES) 0.957 0.987 0.987 0.987 
(AC-FT) 36. 37. 37. 37. 

INTERPOLATED HIDRMiRAPH AT NB09 

+mm*r****.ff*******.mrr*m++tt~*m+*ff"ffffH**Hh*Ht*ff"*H*ttth*t*****t*~*U,.tH*tH.L(*.L(**t**ttth*H."""ff.**H*. 

* * * 
DA Ma( HRMN ORD FLOU DA MOH HRM OR0 FLOU * DA MOH HRMN ORD FLW * DA K I N  HRMN ORD * . * FLOU 



0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
ooa 
0034 
0035 
W36 
W37 
on38 
0039 
0040 
0041 
0042 
0043 
0044 
0045 
w46 
0047 
0048 
0049 
0050 
0051 
W52 
W53 
0054 
0055 
0056 
0057 
0058 
0059 
01W 
0101 
0102 
oim 
0104 
0105 
0106 
0107 
0108 
0109 
0110 
0111 
0112 
0113 
0114 
0115 
0116 
0117 
01 18 
0119 
0120 
0121 
0122 
0123 
0124 
0125 
0126 
0127 
0128 
0129 
0130 
0131 
0132 

lbs8 1019 
1659 1020 
1700 1021 
1701 1022 
1702 1023 
1703 1024 
1704 1025 
1705 1026 
1706 1027 
1707 1028 
lmB 1 m  
1709 imo 
1710 1031 
1711 1032 
I n 2  rm 
17l3 1034 
1714 1035 
l7l5 1036 
1716 1037 
1717 1038 
1718 lm9 
r n 9  tom 
1720 1041 
1721 1042 
I N  1043 
'1n3 IOU 

1750 1071 
1751 i o n  
1752 1073 
1753 1074 
1754 1075 
1755 1076 
1756 1077 
1757 1078 



otn 94 
0134 95 
0135 % 
0136 97 
0137 98 
0138 w 
0139 100 
0140 101 
0141 102 
0142 103 
0143 104 
01u 105 

i o i i  S i i  

i i i o  67i 
1111 672 
1112 673 







0; 1: 69. 1 1353 834 
0. 1 2213 1334 0. * 2 0633 1834 0. 

67. 1 1354 835 0. 1 2214 1335 0. * 2 0634 1835 0. 
65. * 1 1355 8% 0. * 1 2215 1336 0. 2 06351836 0. 

1 0536 337 63. 1 1356 837 0. 1 2216 1337 0. 2 06361837 0. 
• 1 0537 a8 61. 1 1357 836 0. 1 2217 13UI 0. 2 0637 1x56 0. 

1 0538 339 MI. ' 1 1358 839 0. * 1 2218 1339 0. * 2 06381839 0. 
1 0539 340 58. * 1 1359 840 0. 1 2219 1340 0. 2 0639 1840 0. 
1 0540 341 56. * 1 1400 841 0. * 1 2220 1341 0. 2 0640 1841 0. 
1 0541 342 55. 1 1401 842 0. * 1 2221 1342 0. * 2 0641 1842 0. 
1 0542 %3 54. * 1 1402 843 0. 1 2222 1343 0. * 2 0642 1843 0. 
1 0543 344 53. 1 1403 844 0. * 1 22231344 0. * 2 0643 1 W  0. 
1 0544 345 52. * 1 1W)4 845 0. * 1 22241345 0. * 2 0644 1845 0. 
1 0545 346 51. * 1 1405 846 0. * 1 2225 1346 0. 2 0645 1846 0. 
1 0546 347 50. * 1 1406 847 0. * 1 2226 1347 0. 2 0646 1847 0. 
1 0547 34a 50. * 1 1407 848 0. * 1 22271548 0. * 2 0647 1848 0. 
1 0548 349 49. * 1 1408 849 0. * 1 22281349 0. 2 0648 1849 0. 
1 0549 350 49. * 1 1409 850 0. * 1 22291350 0. 2 0649 1850 0. 
1 0550 351 48. 1 1410 851 0. * 1 2230 1351 0. * 2 0650 1851 0. 
1 0551 352 48. * 1 1411 852 0. * 1 2231 1352 0. * 2 0651 1852 0. 
1 0552 353 47. * 1 1412 853 0. 1 2232 1353 0. 2 06521853 0. 
1 0553 354 46. 1 1413 854 0. * 1 2233 1354 0. * z 0 6 5 3 1 ~ ~  0. 
1 0554 355 46. * 1 1414 855 0. * 1 2234 1355 0. * 2 0654 1855 0. 
1 0555 356 46. 1 1415 8% 0. * 1 2235 1356 0. * 2 0655 1856 0. 
1 05% 357 45. 1 1416 857 0. * 1 m6 1357 0. * 2 0656 1857 0. 
1 0557 358 45. * 1 1417 858 0. * 1 2237 1358 0. 2 0657 1858 0. 
1 0558 359 44. * 1 1418 859 0. * 1 2238 1359 0. * 2 0658 1859 0. 
1 0559 360 43. 1 1419 BM) 0. * 1 2239 1360 0. * 2 06591860 0. 
1 cdOO 361 43. * 1 1420 861 0. 1 2240 1361 0. 2 0700 1861 0. 
1 0601 MZ 42. * 1 1421 862 0. 1 2241 1362 0. * 2 0701 la62 0. 
1 0 6 0 2 3 s  42. 1 1422 863 0. * 1 22421363 0. * z om2 1863 0. 
1 Om3364 41. ' 1 1423 864 0. 1 22431364 0. 2 0703 1864 0. 
1 W 365 41. : 1 

1424 865 0. * 1 2244 1365 0. 2 0704 1865 0. 
1 O M H M 6  40. 1 1425 866 0. * 1 22451364 0. * 2 07051866 0. 
1 0606 367 39. 1 1426 867 0. * 1 2246 1367 0. 2 0706 1867 0. 
1 0607 368 38. 1 1427 868 0. * 1 2247 1363 0. 2 07071868 0. 
1 OMU) 369 37. * 1 1428 869 0. * 1 22481369 0. 2 0708 1869 0. 
1 0609 370 36. * 1 1429 870 0. * 1 2249 1370 0. 2 0709 1870 0. 
1 0610 371 35. * 1 1430 871 0. * 1 2250 1371 0. 2 0710 1871 0. 
1 0611372 34. 1 1431 872 0. * 1 2251 1372 0. 2 07111872 0. 

0612 373 33. * 1 1432 873 0. * 1 2252 1373 0. 2 0712 1873 9; ;;; ;; 0. 
32. 1 1433 874 0. 1 22531374 0. 2 0713 1874 0. 
31. * 1 1 6 3  875 0. * 1 22541375 0. * 2 0714 1875 0. 

1 0615 376 31. * 1 1435 876 0. * 1 2255 1376 0. * 2 0715 1876 0. 
1 0616 377 30. 1 1436 877 0. * 1 2256 1377 0. * 2 0716 1877 0. 
1 0617 378 29. * 1 1437 878 0. * 1 2257 1378 0. * 2 0717 1878 0. 
1 0618 3i9 28. * 1 1433 879 0. * 1 2258 1379 0. * 2 0718 1879 0. 
1 0619 UM 27. 1 1439 880 0. 1 2259 1380 0. 2 0719 1880 0. 
1 062038l 26. * 1 1440 881 0. * 1 2300 1381 0. * 2 0720 1881 0. 
1 0621 382 26. 1 1441 882 0. * 1 2301 1382 0. 2 OR11882 0: 
1 0 6 2 2 3 8 3  25. 1 1442 883 0. * 1 2302 1383 0. 2 0722ltuu 0. 
1 0623 384 24. * 1 1443 884 0. 1 2303 13% 0. 2 07231884 0. 
1 0624 585 24. * 1 1444 885 0. 1 2304 1385 0. 2 07241885 0. 
1 0625 386 23. * 1 1445' 886 0. * 1 2305 1386 0. * 2 OR5 1886 0. 
1 0626 387 22. * 1 1446 887 0. * 1 Po6 1387 0. * 2 OR6 1887 0. 
1 0627 328 22. * 1 1447 888 0. 1 23071328 0. 2 OR7 1888 0. 
1 0628389 21. ' 1 1448 889 0. * 1 2 3 ~ l m  0. * 2 OR8 1889 0. 
1 0629 390 20. ' *  1 1449 B9c 0. 1 2309 1390 0. 2 0729 18W 0. 
1 0630 391 20. 1 1450 691 0. * 1 a 1 0  1391 0. 2 0730 1891 0. 
1 0631 392 19. * 1 1451 892 0. * 1 2311 1392 0. * 2 0731 1892 0. 
1 0632 393 19. ' 1 1452 893 0. * 1 23121393 0. 2 07321893 0. 
1 063 394 18. * 1 1453 894 0. * 1 2313 1394 0. * 2 07331894 0. 
1 C-534 395 17. 1 1454 895 0. * 1 2314 1395 0. * 2 0734 1895 0. 
1 0635 3% 17. ' 1 1455 8% 0. * 1 2315 13% 0. * 2 073518% 0. 
1 0636 397 16. * 1 1456 897 0. * 1 2316 1397 0. 2 Om 1897 0. 
1 0637 398 16. ' 1 1457 898 0. * 1 2317 1398 0. 2 0737 1898 0. 
1 06Y1 3W 15. * 1 1458 899 0. * 1 2318 1399 0. * 2 O T U )  1899 0. 
1 0639 400 15. * 1 1459 WO 0. 1 2319 1400 0. 2 0739 1900 0. 
1 064 401 14. * 1 1500 901 0. 1 2320 1401 0. 2 0740 1901 0. 
1 0641 402 14. 1 1501 902 0. * 1 2321 1402 0. 2 0741 1902 0. 
1 0642 403 13. * 1 1502 903 0. * 1 23221403 0. * 2 07421W3 0. 
1 0643 404 13. * 1 1503 904 0. * 1 2323 1404 0. * 2 0743 1% 0. 
1 0544 405 12. ' 1 1504 W5 0. 1 2324 1405 0. * 2 0744 1905 0. 
1 0645 406 12. * 1 1505 'Xh 0. * 1 2325 1406 0. * 2 0745 1906 0. 
1 0646 407 11. * 1 1506 907 0. * 1 2326 1407 0. 2 0746 1907 0. 
1 0647 408 11. ' 1 1507 908 0. 1 2327 1408 0. * 2 0747 1908 0. 

r' 0648 409 11. 1 1508 909 0. * 1 2328 1409 0. 2 0748 1909 0. 
0649 410 10. ' 1 1509 910 0. 1 2329 1410 0. * 2 0749 1910 0. 
0650 411 10. 1 1510 911 0. * 1 2330 1411 0. 2 0750 1911 0. 
0651 412 9. 1 1511 912 0. * 1 2331 1412 0. * 2 0751 1912 0. 

1 0652413 9. 1 1512 913 0. * 1 2332 1413 0. + 2 0752 1913 0. 



1 2333 1414 
1 23% 1415 
1 2335 1416 
1 23% 1417 
1 2337 1418 
1 2338 1419 
1 2339 1420 
1 2340 1421 
1 2341 1422 
1 2342 1423 
1 2343 1424 
1 2344 1425 
1 2565 1426 
1 234614Z7 
1 2347 1428 
1 ZYI 1429 
1 ZUP 1430 
1 2350 1431 
1 2351 1432 
1 2352 1433 
1 2353 1434 
1 2354 1435 
1 2355 1433 
1 2356 1437 
1 2357 14% 
1 2358 1439 
1 2359 1440 
2 WDO 1441 
2 OW1 1442 
2 0002 1443 
2 W03 1644 
2 WD4 1445 
2 OW5 1446 
2 W06 1447 
2 W07 1448 
2 0008 1449 
2 0009 1450 
2 W10 1451 
2 Wll 1452 
2 0012 1453 
2 0013 1454 
2 0014 1455 
2 W15 1456 
2 0016 1457 
2 0017 1458 
2 0018 1459 
2 0019 1464 
2 0020 1461 
2 0021 1462 
2 0022 1463 
2 0023 1464 
2 W24 1465 
2 0025 1466 
2 0026 1467 
2 0027 1468 
2 0028 1469 
2 ~ 1 2 9  icm 
2 0030 1471 
2 0031 1472 
2 0032 1473 
2 W33 1474 
2 OOU1475 
2 0035 1476 
2 003614i7 
2 0037 1478 
2 0038 1479 
2 m 9  1480 
2 0040 1481 
2 0041 1482 
2 0042 1483 
2 0043 1484 
2 0044 1485 
2 0045 1486 
2 0046 1487 
2 0047 1488 
2 0048 1489 
2 0049 1490 
2 0050 1491 
2 0051 1492 
2 0052 1493 





DEI JOB: 01-131.12 5/7/02 

0 STAGE COACH PASS - EAST FLOW SPLIT 

G:\Projects\Ol131.12\Calcs\l131 Stage Coach split.xls 

- - SCP . - LEVEE - - SCP 
I EAST ELEVATION EAST FLOW WEST FLOW TOTAL / EASTFLOW 

FT CFS CFS CFS 
i I 



Table 
Rating Table for Irregular Channel 

LEVEE - s A N D F ~ P ~ ~ R  
Project Descnphon 

Worksheet CSCP03-E e x - \  L&&F~. L s C P o 3  - Flow Element Irregular Cham 
Method Manning's Fon E-T SPL IT w-r) (\L (3) it+8 1 E 
Solve For Discharge 

Input Data 

Options 

Current Roughness MeUx~ved Lonets Method 
Open Channel Weighting wed LoUets Melhad 
Closed Channel Weightint Horton's Method 

Aunbute Minimum Maximum Increment 

Water Surfaca Eleval 60.00 83.50 0.10 

Elevalion 

60.00 

Project Engineer: Michael Wolf 
g:\Pm]ects\Ol131 IZ\cal~\mulelength,fm2 DEI FlowMasler 6 . 0  [!;14bl 
05106102 09:5701 AM BHaestad Methods. lnc. 37 Brookside Roatt Waterbury. CT 06708 USA (203) 755-1666 Page I of 1 



Table 
Rating Table for Irregular Channel 

Projecl Engineer: Michael Wolt 
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Top 
Wdlh 

(it) 

78.11 
78.23 
80.35 

Water 
Surface 

Eleuatin 
(R) 

63.30 

63.50 

5ischarge 
(cfs) 

1.218.80 
63.401.281.68 

1.347.26 

Velocity 
(Ws) 

7.47 
7.50 
7.53 

Flow 
Area 
(Pr) 

163.2 
170.9 
178.9 

Wened 
Perimeter 

(R) 

76.98 
79.12 
81.26 



P ~ O ~ E C T  

MADE BY 

CHECKED B Y J ~ B L D A K  SECTION SHEET # - 6225 N. 24th Sheet Ste 200 Rlcne: 602-954-0038 
Rl-ax, Nlrono 8501 6 FAX: 602.9448602 CALCULATiQNS FOR k - 5 -7 1 Dm f& 



Table 
Rating Table for Irregular Channel 

LEV'€€ 6 R N Q  FLaueZ - 
Project Desaiptian 

Worksheet CSCW3-W - 
Row Element lrreaular Cham 

HEC-1 WBFL C S L P O ~  - 
MeUlod Manning'sFon h-r 5 P L  1 7  BqC 1 I\1h L g  
solve For Discharge 

Input Data 

Slope 020550 tWt 

Optians 

Current Rcughness Methcwed Lonets Method 
Open Channel Weighting wed L o w s  Method 
Closed Channel Weightin! Hwton's Method 

Attribute Minimum Maximum Increment 

Water Surface Eleval 60.00 63.50 0.10 

Elevation 

0 

g:~p~olect~~01131.1Z\calcs\roulelength.fm2 DEI FlowMasler "6.0 [614b] 
05106102 09:58:12 AM OHaeslad Melhods, lnc. 37 Brookside Road Willrrbury. CT 06708 USA (203) 755-1666 Page 1 of 2 

60.10 
60.20 
60.30 

60.40 
60.50 
60.60 
60.70 
60.80 
60.90 
61.00 
61.10 
61.20 
61.30 
61.40 
61.50 
61.60 
61.70 
61.80 

61.90 
62.00 
62.10 
62.20 
62.30 
62.40 
62.50 
62.60 

62.70 
62.80 

62.90 
63.00 

63.10 

63.20 
.. . . 

1.52 

4.86 
9.62 

15.67 
22.93 
31.36 
40.93 
51.63 
63.45 
76.38 
90.46 

105.81 
122.60 
140.96 
160.99 
182.82 
206.53 
232.22 
259.98 
289.90 
1M.12 

280.78 
296.59 
320.80 
352.53 
391.37 
438.58 
495.80 
559.61 
629.93 

706.76 
1.108.26 

. 

1.19 
1.85 
2.39 

2.86 
3.27 
3.65 
4.00 
4.32 
4.62 
4.91 
5.17 
5.38 
5.54 
5.67 
5.78 
5.87 
5.95 

6.03 
6.10 

. 6.17 
3.47 
4.66 
4.33 

4.12 
4.00 
3.94 

3.92 
3.97 
4.04 
4.12 

4.21 

6.04 

1.3 
2.6 
4.0 

' 5.5 

7.0 
8.6 

10.2 
12.0 
13.7 
15.6 
17.5 
19.7 
22.1 
24.9 
27.9 
31.2 
34.7 

38.5 
42.6 
47.0 
53.1 

60.3 
68.5 
77.8 
88.1 
99.5 

111.9 
125.0 
138.7 
153.0 

167.9 

183.3 
-~ ~ 

13.14 
13.78 
14.43 

15.08 
15.73 
16.37 
17.02 
17.67 
18.31 
18.96 
20.89 
23:67 
26.46 
29.24 
32.02 
34.80 
37.59 
40.37 
43.15 
45.93 

67.22 
77.76 
88.30 
98.83 

109.37 
119.91 
129.09 
135.13 
141.16 
147.20 

153.23 

158.26 

13.10 
13.71 
14.33 
14.94 

15.55 
16.16 
16.77 
17.39 
18.00 
18.61 
20.50 
23.24 

25.97 
28.71 
31.45 
34.19 
36.93 
39.66 
42.40 
45.14 

66.39 
76.90 
87.40 
97.90 

108.40 
118.91 

126.06 
134.06 

140.07 
146.08 

152.06 

157.09 

- 

- 

- 

- 

- 

Project Engineer: Michael Wolf 



Water Diicharga Velocity Flow Wetted Top Surface (ds)  (Ws) &ea Perimeter Width 
Elevation 

(ff) 
(m (fit (n) 

63.30 1.225.36 6.15 199.2 159.70 158.45 
63.40 1.349.84 6.28 215.0 160.29 158.92 
63.50 1.480.56 6.41 230.9 160.67 159.39 





NORTH SCOTTSDALE 
DELINEATION STUDY 

(FCD 2003C008) 

APPENDIX D.5.1 SPLIT FLOW ANALYSIS OF WESTLAND ROAD 
AND FAN 6C 

@ North Scottdale Delineation Stti& DEI Professional Services, LLC 
FCD 2003C008 March 2005 
Appendix D.5.1 J LPro/ecisiO3062\ReportslFIA'ALIAppendu DlFAN6CWESTLAND doc 
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INTERSECTION OF FAN 6C AND WESTLAND ROAD 

The mapping does not reflect the construction of Westland Road. According to the 
recorded AS-BUILT plans, Boulder Ridge Improvement Plans, Westland Road was built 
with a 2-3% slope from east to west along the intersection in question. These plans 
indicate 2-10 X 4 concrete box culverts under the road. The flow and velocity indicated 
on these plans for the 100-year storm event is 605 cfs and 17.5 Ws accordingly. 
According to the calculations determined in this study there are 1,513 cfs within Fan 6C. 
The large discrepancy in the flow amount has caused problems in the modeling. There 
will be a considerable amount of flow that will travel out of the main wash. A portion of 
the flow traveling over the roadway will begin to travel north, north-east and west. This 
flow will be contained within an adjacent wash and eventually rejoin the main wash. The 
size of the weir across the road was determined by using an approximate expansion, 
based on field survey, beginning at cross section 0.82. The weirs to the north and the 
northeast were sized based on field survey between the homes at the breakout point. This 
determined the amount of flow that has the potential to breakout of the main wash. Using 
the field survey points, culvert locations, and weir calculations it was determined that 
approximately 913-cfs would travel north, then west. The remainder would remain within 
the main wash. The flow in model Fan 6C was lowered by the amount determined to exit 
the wash. The breakout flow was then modeled in a small HEC-RAS to determine the 
floodplain limits. A portion of the breakout flow could not be designated as a Zone AE 
due to the complex hydraulic conditions that exist upstream of the box culverts in 

a Westland Rd. These limits are called out as a Zone A in the floodplain maps. Also, it 
was agreed to not show the Floodway in the AE Zones downstream of cross-section 0.82. 
The decision to take this approach was approved by the FEMA region IX coordinator and 
the Map IX Mainland Project Review Manager at a meeting held at the District on 
February 3rd, 2005. Calculations can be found on the following pages. 

North Scottsdaie Delineation S t u 4  
FCD 2003C008 
Appendix 0.5.1 

DEI Professional Services, LLC 
March 2005 

J:IProjec!slO3OG2~porrsiFINALIAppend~ DiFANGCWESTLANDdoc 
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www.deipro.com 

PAX TRANSMITTAL 

7720 N 16'%t, Suite 100 I Re: North Scottsdale FDS 

L 

To: URS Corp -Floodplain Management I Attn: Erik Lopez 
- 

Phoenix, AZ ( Phone: 602-371-1100 
1-1615 

Page: 1 of 13 Date: December 20,2004 

-- -- 

85020 ( Fax: 602-37 

Job No. 03062.10 

FROM: Brian Rahal, P.E. 

DEI PROJECT No. 03062.10 

SUBJECT: North Scottsdale Delineation Study - Details Calcs, Westland Rd Split Flow 

Attached are the worksheets and rating tables for the split flow determination at Westland Road. 

Thank you, 
DEI Professional Services, LLC 

Brian Rahal, P.E. 

cc: Hal Marron, P.E. 

6225 North 24" Street, Ste. 200 4 Phoenix, AZ 85016 4 602.954.0038 Phone 4 602.944.8605 Fax 
~:\Prqienr\olL31.12Komrpondens~~kmS FAX 12-2044.DOC 



North Scottsdale Floodplain Delineation Study 

Split Flow Calculations @ Westland Rd 

Split flow occurs at the upstream side of the box culverts in four phases. The frst phase is where all flows 
are carried through the box culvert, up to a water surface elevation of 2456.73. The second phase is where 
flows occur at the box culverts and the West weir up to a water surface elevation of 2457.31. The third 
phase is where flows occur at the box culverts, the West weir and the North weir up to a water surface 
elevation of 2458.20. The fowth phase is where flows occur at the box culverts, the West weir, the North 
weir, and Road weir (Westland Rd) at peak total discharge of 1,584-cfs to a maximum water surface 
elevation of approximately 2459.15. See Summary Table below. 

NORTH SCOTTSDALE FLOODPLAIN DELINEATION STUDY 

- . . - .. . . . 
FAN 6C SPLIT FCOWCALCULATIONS @ WESTLAND-RO%OX CULVERTS 
7-. 8 

. . . - . . . . . . - . . - . - . . -. . - . . . . . . . - .  
Q TO Qloo = 1584-cfs 

I 

\ 

Table of Contents: 
(2) 10x4 Box Culvert Hydraulic Characteristics Pg. 2 
(2) 10x4 Box Culvert Performance Curve Pg. 3 
North Weir Worksheet Pg. 4 
North Weir Performance Curve Pg. 5 
West Weir Worksheet Pg. 6 
West Weir Performance Curve Pg. 7 
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BASE ELEV 
2 10x4 BOX I WEST WElR I NORTH WElR I ROAD WElR 

2454.21 1 2456.73 1 2457.31 1 2458.20 
I I I 



Culvert Calculator Report 
10x4-BOX 

e Solve For: Headwater Elevation 

-- 

Culvert Summary 

Allowable HW Elevation 600  fl Headwater DepthIHeight 1.23 

Computed Headwater Elev; 2.459.15 ft Discharge 600.00 cfs 

Inlet Control HW Eiev. 2.459.15 fl Tailwater Elevation 2.453.25 ft 

Outlet Control HW Elev. 2,459.10 fl Control Type Inlet Control 

Grades 

Upstream invert 2.454.24 fl Downstream Invert 2,453.25 fl 

Length 68.00 ft Constructed Slope 0.014559 ft/fl 

Hvdrauiic Profile 

Profile S2 Depth, Downstream 2.19 ft 

Slope Type Steep Normal Depth 1.80 ft 

Flow Regime Supercritical Critical Depth 3.04 ft 
Velocity Downstream 13.72 ftls Critical Slope 0.003202 

Section 

Section Shape Box Mannings Coefficient 0.013 

Section Material Concrete Span 10.00 fl 
Section Size l O x 4 R  Rise 4.00 fl 

2 Number Sections 

Outlet Control Prooerties 

Outlet Control HW Elev. 2.459.10 ft upstreah ~Glocity Head 1.52 fl 

Ke 0.20 Entrance Loss 0.30 R 

Inlet Control Properties 

Inlet Control HW Elev. 2,459.15 ft Flow Control N/A 
Inlet Type 90" headwall w 45" bevels Area Full 80.0 f12 
K 0.49500 HDS 5 Chart 10 
M 0.66700 HDS 5 Scale 2 

C 0.03140 Equation Form 2 
Y 0.82000 

a 
Project Engineer: Peter Vesecky 

j:\projects\01131.12\calcs\1131-f6c-spllt.cvm DEI Professional Services,LLC CuivertMaster v3.0 [3.0003] 
12/15/04 02:49:56 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT06708 USA +I-203-755-1666 Page 1 of 1 



Performance Curves Report 
10x4-BOX 

a Range Data: - 
Minimum Maximum Increment 

Discharae 0.00 700.00 10.00 cfs 

Project Engineer: PeterVesecky 
i:\prajects\Ol131.12\calcs\l131-ffic-split.cvm DEl Professional Sewiees,LLC CulvertMaster v3.0 [3.0003] 
12/15/04 01:48:41 PM 0 Haestad Methods. lnc 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 Page 1 of 1 



Project Description 

Worksheet Notth Weir 

Type Broad Crested 1 

Solve For Discharae 

Input Data 

Headwater Elev4459.15 ft 
Crest  levat ti on ~457.31  R 

~aiiwater Elevati 0.00 ft 

Crest Surface T) Paved 
Crest Breadth 5.00 ft 
Crest Length 43.00 ft 

Results 

Discharge 331.31 cfs 

Headwater Height Above 1.84 f l  
Taiiwater Height Above a.457.31 it 
Discharge Coefficient 3.09 US 
Submergence Factor 1 .OO 

Adjusted Discharge Coef 3.09 US 
Flow Area 79.1 ft' 
Velocity 4.19 Ws 
Wetted Perimeter 46.68 ff 
Top Width 43.00 fl 

Worksheet 
Worksheet for Broad Crested Weir 

DEl Professional Serviees.LLC 
Project Engineer: Brian Rahal 

F I ~ J M ~ C ~ ~ T  ~7 n r 7  nnnm 



Curve 
Plotted Curves for Broad Crested Weir 

Project Description 

Worksheet North Weir 

Type 
Solve For 

Broad Crested 1 

Discharge 

Input Data 

Crest Elevation 1_457.31 R 
Tailwater Elevati 0.00 ft 
Crest Surface T) Paved 
Crest Breadth 5.00 ft 
Crest Length 43.00 ft 

Attribute Minimum Maximum Increment 

Headwater Elevation 2.457.00 2.460.00 0.50 

Worksheet: North Weir 
Discharge vs Headwater Elevation 340.0.. ........ 

320.0.. ........ 

300.0 .......... 

280.0.. ........ 

260.0 .......... 

240.0.. ........ 

........ 220.0.. 

a, 200.0 .......... 

P-,80,0 .......... 
$ ; 2 l 6 ~ . O  

.......... 
.- 

140.0 .......... 

120.0 .......... 

100.0 - - - - - - - - - -  

80.0 - -. - - - - - -. 

60.0.. ........ 

40.0.. ........ 

20.0 - - - - - - - - - - 
0.0 

Headwater Elevation 
(ft) 

%b 

Project Engineer: Brian Rahal 
j:\projects\01131.12\calcs\f6~split.fm2 DEI Professional Services,LLC FlowMaster "7.0 [7.0005] 
12115104 02:39:58 PM @ Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA +I-203-755-1666 Page 1 of 1 



Worksheet 
Worksheet for Broad Crested Weir 

. @z;h:l;iption 

West Weir 

Type Broad Crested 1 

Solve Far Dischame 

- -- 

Input Data 

Headwater Elevid459.15 fl 
Crest Elevation 2456.73 fl 
Taiiwater Eievatl 0.00 fl 
Crest Surface T) Gravel 
Crest Breadth 5.00 fl 
Crest Length 50.00 ft 

Results 

Discharge 581.07 d s  
Headwater Height Above 2.42 R 
Taiiwater Height Above Cz456.73 R 
Discharge Coefficient 3.09 US 
Submergence Factor 1 .OO 

Adjusted Discharge Coef 3.09 US 

Flow Area 121.0 flz 
Velocity 4.80 Ws 
Wetted Perimeter 54.84 f l  
Top Width 50.00 fl 

Project Engineer: Brian Rahal 
~\prajects\01131.12\calcs\f6c-split.fm2 DEI Professional Services,LLC FiowMaster "7.0 [7.0005] 
12115104 02:45:10 PM O Haestad Methods, lnc. 37 Brookside Road Waterbuw, CT06708 USA +1-203-755-1666 Page 1 of 1 



Curve 
Plotted Curves for Broad Crested Weir 

a Project Description 

Worksheet West Weir 

Type Broad Crested 1 

Solve For Discharge 

input Data 

Crest Elevation A456.73 R 
Tailwater Elevati 0.00 ft 
Crest Surface T) Gravel 
Crest Breadth 5.00 R 
Crest Length 50.00 fl 

Attribute Minimum Maximum Increment 

Headwater Elevation 2,456.00 2.460.00 0.01 

Worksheet: West Weir 
Discharge vs Headwater Elevation 600.0.- ... .*... . ..,.... . -. .... - ..... 

............................. 

.... .... .. ... 560.0 . .  . ' .  4.. -2.. 

...... ,. ..... , ..... ., ..... , ..... 
520.0 ...... I ...... 8 ...... I ..... 2 . .  

...... ,. .... ., ..... ., ..... , ..... 
480.0 ...... 1 ...... 8 ..... J ..... A ..... 

...... ,......,.....7.....7..... 
440.0 ...... 1 ...... l..... J ..... -l-..-- 

...... ,. ..... , ..... *. .... * ..... 
400.0 ..... .L ... - 8 . .  ... J... .. J.. ... 

...... .... ..... ..... ..... a .  ...... ..... ..... 
., ., 

360.0 ......l '.. .-.' ' 
.............................. g;; 320,0 1. ... .;... .. .:... . .;. ... .; ..... 

8 "- ..-...,...-..,..... J.....A.-..- 

...... ..... ..... ./ $ 0 280.0 1 ......'..... J 2 
.- ......,......,..... J.....J..... 

0 240.0 .... ..1... .. . ' , ..... ., ..... 7 ..... 

Headwater Elevation 
(ft) 

Project Engineer: Brian Rahal 
j:\projects\01131.12\calcs\f6c-split.fm2 DEl Professional Sewices,LLC FlowMaster v7.0 [7.0005] 
12/15/04 02:37:04 PM O Haestad Methods. lnc 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1 



Project Description 

Worksheet ROAD 

Type Broad Crested I 

Solve For Dischame 

Input Data 

Headwater Eiev1&59.15 ft 
Crest Elevation 2458.20 fl 
Tailwater Elevati 0.00 fl 
Crest Surface T) Paved 
Crest Breadth 5.00 fl 
Crest Length 35.00 ft 

Results 

Discharge 99.25 cis 

Headwater Height Above 0.95 fl 
Tailwater Height Above G458.20 ft 
Discharge Coefficient 3.06 US 
Submergence Factor 1.00 
Adjusted Discharge Caef 3.06 US 

Flow Area 33.3 flz 
Velocity 2.99 Ws 
Wetted Peheter  36.90 ft 
Top Width 35.00 ft 

Worksheet 
Worksheet for Broad Crested Weir 

Project Engineer Brian Rahal 
j:\projects\Ol131.12\calcs\f6c-spiit.fm2 DEI Professional Services,LLC FlowMaster v7.0 [7.0005] 
12115104 02:45:51 PM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CTO6708 USA +I-203-755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet LOT20-PRESEI 
Flow Element Irregular Chann 
Method Manning's Form 
Solve For Channel Depth 

Section Data 

Mannings Coefficiel 0.042 
Channel Slope 0.010500 ft/R 
Water Surface Elev 2.451.11 fl 6Fc 
Elevation Range 19.35 to 2.453.47 
Discharge 331.31 cfs 

v10.0C1 
H: 1 
NTS 

DEl Professional Servlces.LLC 
Project Engineer Brian Rahal 

Flnwnd=star ~7 n 17 0nnr;Z 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet LOT21-PRESEI 

Flow Element Irregular Chann 

Method Manning's Forn 
Solve For Channel Depth 

Section Data 

Mannings Coefficiel 0.057 

Channel Slope 0.010500 Wfl 
Water Surface Elev 2.454.97 R %p@ 
Elevation Range 53.66 to 2,457.00 

Discharge 331.31 cfs 

v : l o . o L  
H: I 
NTS 

Project Engineer: Brian Rahal 
j:!projects\0ll31.12\calcs\f6c-spiit.fm2 DEl Professional Services,LLC FiowMaster v7.0 [7.0005] 
17./15/04 02:43:18 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbuv. CT 06708 USA +I-203-755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet LOT22-PRESEI 
Flow Element Irregular Chann 
Method Manning's Form 
Solve For Channel Depth 

Section Data 

Mannings Coefficiel 0.052 
Channel Slope 0.010500 ~ / f t  

Water Surface Elev 2,456.45 ft g , p ~  
Elevation Range 54.97 to 2,459.04 
Discharge 331.31 cfs 

NTS 

DEI Professional Sewices,LLC 
Project Englnecr Brian RaimI 

FlowMaster v7 0 I7 00051 
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DEI Professional Selvices. LLC 
01131.13 -NORTH SCOnSDALE DELINEATION STUDY 

0 Page I 
- 

Major ID Type 
Basin ID 

NS 
SCP-14 
RSCP14 
SCP-13 

SCP-12 

CSCP12 

RSCP12 
SCP-I0 

CSCPIO 

SCP-11 

CSCPI I 
RSCPIO 

SCP-09 
CSCP09 

RSCPO9 
SCP-08 

CSCP08 

RSCPO8 

SCPJE 
CSCP7E 

SCP-76 

RSCP7B 

SCP-7C 

RSCP7C 
SCP-7D 

CSCP7D 

RSCP7D 

CSCPO7 

SCP-7A 
CSCP7A 

RSCP07 
SCP-06 

CSCPO6 

SSCPO6 

RSCPO6 

SCP-40 

SSCP4B 

RSCP4B 

SCP-4A 

CSCP4A 

SCP-5C 

SSCP5C 

RSCP5C 

SCP-5B 

HEC-1 Peak Flow Summary 

Area 
(sq mi) 

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 
(CfS) (CfS) (CfS) (CfS) (CfS) (CfS) 

Hydrograph 

Routed 
Hydrograph 

Hydrograph 

Combined 

Routed 

Hydrograph 
Combined 

Hydrograph 

Combined 

Routed 
Hydrograph 

Combined 
Routed 

Hydrograph 

Combined 

Routed 
Hydrograph 

Combined 

Hydrograph 

Routed 

Hydrograph 
Routed 

Hydrograph 

Combined 
Routed 

Combined 

Hydrograph 

Combined 
Routed 

Hydrograph 

Combined 

Routed 

Routed 

Hydrograph 

Routed 

Routed 

Hydrograph 

Combined 

Hydrograph 

Routed 

Routed 
Hydrograph 

Routed 

Routed 

Hydrograph 

Combined 



DEI Professional Se~.ces .  LLC 
01131 13 -NORTH SCOTTSDALE DELINEATION STUDY 

Page 2 

Major ID Type 
Basin ID 

Routed 

Hydrograph 
Combined 

Routed 

Hydrograph 

Combined 

Routed 

Routed 
Hydrograph 

Combined 

Routed 

Routed 
Hydrograph 
Combined 

Routed 

Hydrograph 

Routed 

Hydrograph 
Combined 

F6C-5 Hydrograph 
CF6C5 Combined 

RF6C4 Routed 

F6C-3 Hydrograph 

CF6C3 Combined 

RF6C3 Routed 

F6C-2 Hydrograph 

CF6C2 Combrned 

SF6C2 Routed 

DCUBO9 Diversion 

DCF6C2 Hydrograph 

RF6C2 Routed 

F6C-1C Hydrograph 

CF6CIC Combined 

FCC-1B Hydrograph 

SF6CIB Routed 

RF6ClB Routed 

CF6C1 B Combined 

SF6CIC Routed 

RF6ClC Routed 

F6C-ID Hydrograph 

SF6ClD Routed 

RF6CID Routed 

F6C-IA Hydrograph 

CF6C1 Combined 

UB-12 Hydrograph 

RUB12 Routed 

UB-10 Hydragraph 

Bnan Rahal 

HEC-1 Peak Flow Summary 
411 312005 

Area 
(sq mi) 

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 
( d ~ )  (cfs) (c~s) (c~s) (cfs) (cfs) 



DEI Profess onal Scw~ces. LLC 
01 131 13 - NORTH SCOTTSDALE DELINEATION STUDY 

HEC-1 Peak Flow Summary 
Page 3 411 312005 

Maior ID Tvoe Area 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 

Combined 

Hydrograph 
Combined 

Routed 

Hydrograph 
Combined 

Routed 

Hydrograph 
Combined 

Routed 

Hydrograph 
Combined 

Hydrograph 

Routed 

Hydrograph 

Routed 

Hydrograph 
Combined 

Routed 

Hydrograph 

Combined 
Routed 

Routed 

Hydrograph 
Combined 

Routed 
Routed 

Hydrograph 

Routed 

Routed 

Hydrograph 

Routed 

Routed 

Hydrograph 

Combined 

Routed 

Hydrograph 
Combined 

Hydrograph 

Combined 

Routed 

Hydrograph 
Combined 

Routed 

Hydrograph 

Hydrograph 

Routed 

(sq mi) 

Brian Rahal 



DEI Professional Services, LLC 
01 131.13 -NORTH SCOTTSDALE DELINEATION STUDY 

HEC-1 Peak Flow Summary 
Page 4 411 312005 

Major ID Type Area 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 
Basin ID (sq mi) (cfs) (cfs) (ch) (cfs) (m) (ck) 

NS 
F6AN-6 

CF6AN6 

F6AN-7 

CF6AN7 
RF6AN6 

F6AN-5 

CF6AN5 
RF6AN5 

F6AN-3 

CF6AN3 

F6AN-4 

CF6AN4 
RF6AN3 

F6AN-2 

CF6AN2 

RF6AN2 

F6AN-1 
CF6AN1 

F6AS-5 

RF6AS5 
F6AS-3 

CF6AS3 

F6AS-4 
CF6AS4 

RF6AS3 

F6AS-2 
CF6AS2 

RF6AS2 

F6AS-1 

CF6AS1 

CF6ASN 

RF6AN1 

F6A-I 

CF6A1 

RHW-1 
DRHOUT 

DRHWI 
RRHWI 

UF5-5 

RUF55 

UF5-4 

CUF54 

RUF54 

Hydrograph 

Combined 
Hydrograph 

Combined 

Routed 
Hydrograph 

Combined 

Routed 
Hydrograph 

Combined 

Hydrograph 

Combined 

Routed 

Hydrograph 
Combined 

Routed 

Hydrograph 

Combined 
Hydrograph 

Routed 

Hydrograph 

Combined 
Hydrograph 

Combined 
Routed 

Hydrograph 

Combined 

Routed 

Hydrograph 

Combined 

Combined 

Routed 

Hydrograph 
Combined 

Hydrograph 

Diversion 
Hydrograph 

Routed 

Hydrograph 

Routed 
Hydrograph 

Combined 

Routed 

Hydrograph 

Combined 

Hydrograph 

Combined 



DEI Professional Services. LLC 
01131.13 -NORTH SCOTTSDALE DELINEATION STUDY 

HEC-1 Peak Flow Summary 
Page 5 411312005 

Major ID Type Area 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 
Basin ID (sq mil (cfs) (Gfs) (cfs) (cfs) (cs) (6s) 

RUF52 Routed 3.070 

UF5-1 Hydrograph 0.080 
CUF51 Combined 3.150 

Brlan Rahal (heclsumml 



FLOOD HYDROGRAPH PACKAGE IHEC-1) * 
JUN 1998 

VERSION 4.1 

* RUN DATE 13APR05 TIME 14:02:24 * 

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 

* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

I9161 756-1104 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73). HEClGS, HEClDB, AND HEC1KW. 

THE DEFINITIONS OF VARIABLES RTIMP- AND -RTIOR WLVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN71 VERSION 
NEW OPTIONS: DAMBRMK OUTFLOW SUBMERGENCE , SINGLE EVENT DRMAGE CALCULATION. DSS:WRITE STAGE FREOUENCY. 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

1 HEC-1 INPUT PAGE I 

LINE ID... .... I.... ... 2.......3.......4.......5.......6.......7.......8.......9......10 
. . 

1 ID Project ID: 01131.12 - Major Basin: NS - Return Period: 100 Years 
2 ID 
3 ID NORTH SCOTTSDALE 100-YR FLOODPLAIN DELINEATION STUDY 
4 0 5 

ID MAY 2002 
ID 

6 ID FILE NAME: NS.DAT 
.7 ID THIS MODEL REPRESENTS THE FUTURE LAND USE CONDITIONS OF THE WATERSHEDS. 
8 ID THE TOTAL DRAINAGE AREA FOR THE ENTIRE STUDY IS 15.2 SQUARE MILES. 
9 ID 
10 ID 100-YEAR, 6-HOUR FREQUENCY 
11 ID 
12 ID METHODOLOGY: 
13 ID THE US CORPS OF ENGINEERS FLOOD HYROLOGY MODEL HEC-1, DATED JUNE 1998, 
14 ID VERSION 4.1 
15 ID MULTIPLE STORMS 
16 ID CLARK UNIT HYDROGRAPB 
17 ID GREEN AMPT LOSS METHOD 
18 ID NORMAL DEPTH BASIN AND REACH ROUTING METHOD 
19 ID 
20 ID lAND USES PER CITY OF SCOTTSDALE PROVIDED GIs 

PROJECT WASHES INCLUDE: STAGE COACH PASS ISCPI 
UPPER BOULDERS WASH (UB) 
FAN 6C IF6CI 
FAN 6A NORTH IF6ANl 
FAN 6A SOULTH lF6AS) 
FAN 6A lF6AI 
UPPER FAN 5 (UF51 

PROJECT SUB-BASINS DESIGNATED AS SUB-BASIN NAME ABREVIATION FOLLOWED BY BASIN 
NUMBER. I.E. STAGE COACH PASS SUB-BASIN 14 IS DESIGNATED AS SCP-14. 

PROJECT CONCENTRATION POINTS DESIGNATED AS C FOLLOWED BY SUB-BASIN NAME AND 
CONCENTRATION POINT NUMBER. CONCENTRATION POINT NUMBER IS CHOOSEN BY THE SUB 
BASIN THE CONCENTQTION POINT IS LOCATED IN. I.E. CONCENTRATION POINT IN 
SUB-BASIN 06 OF UPPER BOULDERS WASH IS DESIGNATED AS CUB06. 

PROJECT ROUTES ARE DESIGNATED AS R FOLLOWED BY SUB-BASIN NAME AND ROUTE 
NUMBER. ROUTE NUMBER IS CHOOSEN BY THE SUB-BASIN IN WHICH THE ROUTE BEGINS 
IE A ROUTE FROM SUB-BASIN 4 IN FAN 6C IS DESIGNATED AS RF6C4. 



JO 3.412 2.80 
PC 0.000 0.009 0.016 0.025 0.034 

HEC-1 INPUT 
0.059 0.067 0,076 

PAGE 2 

...... 8 ....... 9...... 10 
0.837 0.900 0.938 

LINE 

PC 0.000 0.024 0.043 0.059 0.078 
PC 0.212 0.239 0.271 0.321 0.408 
PC 0.907 0.930 0.954 0.977 1,000 
'DIAGRAM 

KK SCP-14 BASIN 
BA 0.059' 
LG 0.30 0.15 8.80 0.06 18 
UC 0.171 0.260 
UA 0 3.0 5.0 8.0 12.0 
UA 100 

KK RSCP14 ROUTE REACH 

BASIN 

KK SCP-12 BASIN 
BA 0.028 
LG 0.30 0.25 5.80 0.18 27 

KK CSCP12 
Y N  C-INE SCPl2, SCP13, AND RSCP14 
i(M LOCATED AT NORTH BOUNDARY OF MIRABEL. 
HC 3 

KK RSCP12 ROUTE REACH 

1164.5 
886.0 

PAGE 3 

8 9. 10 ...... ....... ..... 
HEC-1 INPUT 

ID ....... 1.......2.. ..... 3 ....... 4. ...... 5. LINE 

KK SCP-10 BASIN 
BA 0.111 
LG 0.24 0.29 5.60 0.19 24 



KK CSCPlO 
KM COMBINE SCP10, AND RSCP12 
KM EXITING MIRABEL ON WEST BOUNDARY BEFORE RE-ENTERING SUBDIVISION. 
HC 2 

RK SCP-11 BASIN 
BA 0.026 
LG 0.31 0.25 3.95 0.46 36 
UC 0.129 0.152 

KK CSCPll 
KM COMBINE CSCPIO, AND SCPl1 
KM EXITING MTRABEL ON WEST BOUNDARY BEFORE RE-ENTERING SUBDIVISION. 
HC 2 

KK RSCPlO ROUTE REACH 
RS 5 STOR -1 
RC 0.064 0.044 0.064 4424 0.0255 0.00 
RX 814.2 853.2 899.7 949.5 1052.9 1130.7 1232.4 1257.1 

KK SCP-09 BASIN 
BA 0.107 

KK CSCP09 
KM COMBINE SCPO9. AND RSCPlO 
KM EXITING MTRABEL ON WEST BOUNDARY 
HC 2 

KK RSCPOQ ROUTE REACH 
RS 3 STOR -1 

LINE 

KK SCP-08 BASIN 
BA 0.127 
LG 0.30 0.25 3.95 0.56 45 
UC 0.208 0.212 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

BEC-1 INPUT PAGE 4 

RK CSCP08 
KM COMBINE SCPO8, AND RSCPO9 
KM EXITING CITY OF SCOTTSDALE AND ENTERING TOWN OF CAREFREE 
KC 2 

KK RSCPO8 ROUTE REACH 

KK SCP-7E BASIN 
0.048 

LG 0.30 0.25 3.95 0.55 33 
UC 0.163 0.183 
ua o 5.0 16.0 30.0 65.0 77.0 81.0 90.0 94.0 97.0 
UA 100 

KK SCP-78 BASIN 
Ba 0.088 
LG 0.30 0.25 3.95 0.50 40 
UC 0.238 0,357 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 



UA 100 

KK RSCP7B ROUTE REACH 

Kx SCPP-C BASIN 
BA 0,177 
LG 0.30 0.25 3.95 0.50 41 
UC 0.292 0.411 

KK RSCP7C ROUTE REACH 

HEC-1 INPUT PAGE 5 

ID. ...... I... .... 2. ...... 3... .... 4 ....... 5....... 6 ....... 7 ....... 8.. ..... 9. ..... 10 LINE 

KK SCP-7D BASIN 
BA 0.027 
LG 0.30 0.25 3.95 0.56 41 

KK CSCP7D 
KM COMBINE SCP7D. RSCP7B AND RSCP7C 
KM CONFLUENCE POINT WITHIN TOWN OF CAREFREE. CROSSING AT TWILIGHT TBAIL. 
HC 3 

KK RSCP7D ROUTE REACH 
RS 1 S M R  -1 
RC 0.064 0.044 0.064 217 0.0276 0.00 
RX 956.3 969.1 987.2 991.1 1012.9 1019.5 1030.2 1044.8 

Kx CSCP07 
KM COMBINE CSCP7D. AND RSCP7D 
KM NORTH OF CITY OF SCOTTSDALE BOUNDARY IN SECTION 31 OF T6N5E. 
KM EXITING TOWN OF CliREFREE AT STAGECOACH PASS. 
HC 2 

KK SCP-7A BASIN 
BA 0.136 
LG 0.30 0.25 3.95 0.54 42 
UC 0.263 0.359 

KK CSCP7A 
KM CCMBINE SCP7A. AND CSCPO7 
KM NORTR OF CITY OF SCOTTSDALE BOUNDARY IN SECTION 31 OF T6N5E. 
KM EXITING TOWN OF CAREFREE AT STAGEMACH PASS. 
HC 2 

KK RSCPO7 ROUTE REACH 
RS 4 S M R  -1 
RC 0.056 0.038 0.076 3297 0.0179 0.00 
RX 857.9 951.0 966.1 972.2 1006.8 1087.4 1125.8 1266.4 
RY 578.0 574.0 572.0 568.0 568.0 571.5 569.3 578.0 

KK SCP-06 BASIN 
BA 0,101 

1 

LINE 

HEC-1 INPUT PAGE 6 

KK CSCPO6 
KM COMBINE SCPO6, AND RSCPO7 



XM PIMA ROAD CROSSING. 
"C 2 

KK SSCP06 
RS 1 FLOW 1 

KK RSCPO6 ROUTE REACH 
RS 4 STOR -1 
RC 0.064 0.044 0.064 3157 0,0196 0.00 
RX 627.2 683.7 977.3 987.0 1012.1 1029.7 1045.2 1079.6 
RY 538.0 534.0 536.0 530.0 530.0 534.0 536.0 538.0 

KK SCP-4B BASIN 

KK RSCP4B ROUTE REACH 
R8 4 STOR -1 
RC 0.064 0.044 0.064 3614 0.0183 0.00 
RX 627.2 683.7 977.3 987.0 1012.1 1029.7 1045.2 1079.6 
RY 538.0 534.0 536.0 530.0 530.0 534.0 536.0 538.0 

KK SCP-4A BASIN 

KK CSCP4a 
KM COMBINE SCP4.a. RSCPdb. AND RSCP06 
KM CONPLUENCE POINT LOCATED IN SECTION 1 OF T5NR4E 
KM LOCATED EAST OF SANDFLOWER EAST BOUNDARY. 
HC 3 

HEC-1 INPUT PAGE 7 

KK SCP-5C BASIN 

KK RSCP5C ROUTE REACE 
RS 3 STOR -1 
RC 0.064 0.044 0.064 2696 0.0185 0.00 
RX 903.8 943.5 972.7 996.7 1005.3 1068.4 1099.0 1112.6 
RY 542.0 540.0 538.0 536.0 536.0 538.0 540.0 542.0 

KK SCP-5B BASIN 



KK RSCP5B ROUTE REACH 
RS 3 STOR -1 
RC 0.064 0.044 0.064 2870 0.0209 0.00 
RX 788.3 815.7 850.1 990.6 1008.8 1019.8 1037.3 1075.2 
RY 522.0 520.0 518.0 516.0 516.0 518.0 520.0 522.0 

KK SCP-5A BASIN 

KK CSCP04 
KM COMBINE CSCP4a. SCP5a. RSCPSb, AND RSCPSc 
KM CONFLUENCE POINT LOCATED IN SECTION 1 OF TSNR4E. 
KM LOCATED EAST OF SANDFWWER EAST BOUNDARY 
HC 4 

HEC-1 INPUT PAGE 8 

LINE 

KK RSCPO4 ROUTE REACH 

KK SCP-03 BASIN 
A 0.016 
LG 0.30 0.25 4.20 0.45 25 

KK CSCPO3 
KM COMBINE SCP03, AND RSCPO4 
KM DIVERSION SPLIT FLOW WITHIN SANDFLOWER SUBDIVISION. 
HC 2 

FN TOT= FLOW=DI 
* KM CONTINUING FLOW=DSCP3 (DI-DQ) 
* KM DIVERTED FLOWCDSCOUT (DO) . -. 
* DTDSCOUT 
* DT 0 270.5 550.7 933.7 1163.6 1676.1 2827.8 
* D Q  0 76.4 161.0 289.9 352.5 629.9 1480.6 

I(K RSCP03 ROUTE RULCH 

RY 447.7 446.0 444.0 442.0 442.0 444.0 446.0 448.0 

KK SCP-2B BASIN 
BA 0.054 

KK CSCPZB 
KM COMBINE SCPZB, AND RSCP03 
KM CROSSING AT SlST STREET WCATED WITHIN SANDFLOWER. 
HC 2 

SQ 0 10000 
SE 2438 2448 

HEC-1 INPUT PAGE 9 



KK RSCP2B ROUTE REACH 
RS 2 STOR -1 
RC 0.061 0.038 0.056 1827 0.0230 0.00 
RX 930.6 951.8 959.8 985.0 1023.8 1033.5 1198.5 1217.1 
RY 414.0 412.0 410.0 408.0 408.0 410.0 412.0 412.7 

LINE 

KK SCP-ZA BASIN 

KK CSCP02 
KM COMBINE SCP2A. AND RSCP2B 
KM EXITING SANDFLOWER ON WEST BOUNDARY AND ENTERING BOULDERS ON EAST BOUNDARY 

BAYDEN ROAD CROSSING. 
2 

1 FLOW 1 
0 0.01 

2396 2406 

RECP02 ROUTE REACH 
7 STOR -1 

CSCPOl 
SCOTTSDUE ROAD CROSSING. 
COMBINE SCPO1, AND RSCP02 

2 

SSCPOl 
1 FLOW 1 
0 0.01 

2270 2280 

PAGE 10 

KK F6C-6 BASIN 

SE 2270 2280 
END STAGE COACH PASS AND BEGIN FAN 6C 

HEC-1 INPUT 

'KK W6C6 ROUTE REACH 
RS 2 STOR -1 

KK F6C-4 BASIN 
BA 0.025 
LG 0.31 0.25 3.95 0.57 43 
UC 0,158 0.217 

KK CF6C4 
KM COMBINE F6C-4, AND RF6C6 
KM CONFLUENCE WITHIN LENGEN TRAIL LOCATED IN SECTION 6 OF T5NR5E 



LINE 

CF6C5 
COMBINE CF6C4, AND F6C-5 
CONFLUENCE WITHIN LENGEN TRAIL UXATED IN SECTION 6 OF TSNR5E 

2 

RF6C4 ROUTE REACH 
3 S M R  -1 

0.050 0.035 0.050 2707 0.0070 0.00 
697.3 735.7 986.9 990.6 1012.9 1106.1 1185.2 1250.7 
596.0 592.0 592.0 590.0 590.0 592.0 594.0 596.0 

F6C-3 BASIN 
0.046 
0.33 0.25 4.20 0.53 43 
0.221 0.278 

0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
100 

HEC-1 INPUT PAGE 11 

CF6C3 
COMslNE F6C-3, AND RF6C4 
EXITING LEGEND TRAIL ALONG WEST BOUNDllRY 

2 

W6C3 ROUTE REACH 
4 STOR -1 

0.058 0.038 0.058 3172 0.0284 0.00 
731.4 760.4 943.4 993.9 1019.8 1057.8 1074.8 1160.5 
552.0 550.0 548.0 548.0 548.0 550.0 550.0 552.0 

F6C-2 BASIN 
0.088 

455 KK CF6C2 
456 KM COMBINE E6C-2. ANC RF6C3 
457 KM AT PIMA ROAD now SPLIT. 

459 KK SF6C2 
460 R8 1 FLOW 1 
461 8A 0 0.01 

465 KK DCF6C2 
466 KM MTAL FMW=DI 
467 KM CONTINUING FLOW=DCF6C2 (DI-DQ) 
468 KM DIVERTED FLOW=DCUBO9 tDQ, 

472 W 6 C 2  ROUTE REACll 



HEC-1 INPUT PAGE 12 

ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK CF6ClC 
KM COMBINE F6C-1C. AND W6C2 
KM AT WESTWlD ROm. 
KC 2 

KX F6C-1B BASIN 
BA 0.195 
LO 0.30 0.17 6.80 0.16 36 
UC 0.300 0.368 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

RS 1 FLOW 1 
SA 0 0.01 
SE 2480 2490 

KK RF6ClB ROUTE RWLCH 
RS 2 STOR -1 

KK SF6ClC 
RS 1 FLOW 1 
SA 0 0.01 

KK RE6ClC ROUTE EACH 

KK F6C-10 BASIN 
BA 0.040 

HEC-1 INPUT PAGE 13 

ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 LINE 

KX W6ClD ROUTE REACH 

KK F6C-1A BASIN 
BA 0.183 
LG 0.30 0.15 8.00 0.08 17 
UC 0.217 0.194 

KK CF6C1 
KM COMBINE F6C-1A. RF6ClD, AND RF6ClC 



KM MRTCB m EXISTING FEMA FLOODPLAIN 
HC 3 
* END FAN 6C AND BEGIN UPPER BOULDERS WASH 

KK UB-12 BASIN 

KK RUB12 ROUTE FSACH 
RS 6 STOR -1 
RC 0.056 0.044 0.056 5388 0.0182 0.00 
RX 849.6 861.9 926.8 975.3 1017.2 1046.5 1060.3 1074.7 
RY 650.0 648.0 648.0 642.0 642.0 646.0 648.0 650.0 

KK UB-10 BASIN 

KK CUB10 
KM CMLBINE UB-10, AND RUB12 
KM EXITING LEGEND TRAIL ON NORTHWEST CORNER 
KC 2 

REC-1 INPUT PAGE 14 

..lo LINE 

KK UB-11 BASIN 

KK CUB11 
KM CCMBINE CUBlO, AND UB-11 
KM EXITING LEGEND TRAIL ON NORTHWEST CORNER. 
HC 2 

KK RUB10 ROUTE REACH 
RS 4 STOR -1 

KK UB-09 BASIN 
811 0.342 
LG 0.28 0.23 6.20 0.20 41 
UC 0.279 0.248 

KK CUB09 
KM CCMBINE UB-09, AND RUB10 
KM AT PlMR ROAD FIOW SPLIT. 
HC 2 

RS 1 FLOW 1 

KK DCUBO9 
KM COMBINE DCUB09, AND SUB09 
KM !3WW SPLIT WEST OF PIMA ROAD FROM FAN 6C TO UPPER BOULDERS 
HC 2 

KK RUB09 ROUTE REACH 
RS 5 STOR -1 
FC 0.061 0.038 0.061 4450 0.0187 0.00 



RX 865.9 913.3 986.7 990.5 1009.0 1014.7 1037.1 1056.8 
RY 492.0 489.0 488.0 486.0 486.0 488.0 490.0 492.0 

HEC-1 INPUT PAGE 15 

.... .10 

KK UB-07 BASIN 

KK CUB07 
KM COMBINE UB-07. AND RUB09 
KM CONELUENCE POINT SOUTH OF BLACK MOUNTAIN ROAD AND EAST OF HAYDEN ROAD. 
HC 2 

KK UB-O8C BASIN 

RUBO8C ROUTE REACH 
7 STOR -1 

UB-O8B BASIN 

RUB08B ROUTE REACH 

KK UB-08A BASIN 
BA 0.121 
IG 0.30 0.25 5.70 0.21 26 

KM COMBINE UB-08A. RUB08B. RUBOBC, AND CUB07 
KM CONFLUENCE POINT SOUTH OF BLACK MOUNTAIN ROAD AND EAST OF HAYDEN ROAD. 
HC 4 

XEC-1 INPUT PAGE 16 

LINE ID. ...... 1 ....... 2.......3.......4.......5.......6.......7.......8....... 9. 

KK RUB07 ROUTE REACH 

KK UB-O5B BASIN 
BA 0.022 

KK CUB058 
KM COMBINE UB-0%. AND RUB07 
KM BOULDERS EAST BOUNDARY ALONG HAYDEN ROAD. 
HC 2 

KX SUB05B 
Fs 1 FLOW 1 



672 KK RUB058 ROUTE REACH 

677 KK UB-05A BASIN 
678 BA 0.089 
679 IG 0.29 0.15 9.70 0.05 24 

684 KM COMBINE UB-05A. AND RUBO5B 
685 KM NORTH OF WESTLAND ROAD BETWEEN HAYDEN AND SCOTTSOALE' R W .  
686 HC 2 

687 KK SUB05 
688 RS 1 F W W  1 
689 SA 0 0.01 

HEC-1 INPUT 

LINE ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

693 KK RUB05 ROUTE REACH 
694 RS 2 S M R  -1 
695 RC 0.076 0.038 0.076 1527 0.0216 0.00 
696 RX 924.2 953.8 984.0 988.7 1020.6 1078.2 1087.4 1126.5 

698 a ;. 
KK UB-06C BASIN 
BA 0.037 
LG 0.30 0.15 9.70 0.04 17 

701 UC 0.154 0.182 
702 UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
703 UA 100 

704 KK SUBO6C 
705 RS 1 FLOW 1 
706 SA 0 0.01 
707 SE 2377 2387 
708 SQ 0 10000 
709 SE 2377 2387 

710 KK RUB06C ROUTE REACH 

715 KK UB-06B BASIN 
716 BA 0.053 
717 1.G 0.30 0.15 9.70 0.04 18 

PAGE 17 

. 
726 SE 2371 2381 

727 KK RUB068 ROUTE REACH 
728 RS 2 STOR -1 

730 RX 921.6 939.8 960.8 993.3 1002.3 1033.8 1053.5 1122.0 
731 

732 

RY 366.0 364.0 362.0 360.0 360.0 362.0 364.0 366.0 

KK UB-06A BASIN 



1 

LINE 

HEC-1 INPUT PAGE 18 

KM C W I N E  UB-06A. RUB068, AND RUB06C 
KM SOUTH OF WESTLAND ROAD BElWEN BAYDEN AND SCOTTSDALE ROAD, WITHIN WINFEILD 
HC 3 

KK RUB06 ROUTE REACH 
RS 2 STOR -1 
RC 0.076 0.038 0.076 1436 0.0202 0.00 

KK CUB03 
KM C W I N E  UB-03. RUBO5, AND RUB06 
KM CONFLUENCE POINT WITHIN WINFEILD, LOULTED SOUTH OF BLACK MOUNTAIN ROAD 
HC 3 

KK CUB04 
KM CMWINE UB-04, AND COB03 
KM CONFLUENCE WINT WITHIN WINFEILD, ECATED SOUTH OF BLACK MOUNTAIN ROAD. 
HC 2 

KK RUB03 ROUTE REACH 
RS 3 STOR -1 

KK UB-01 BASIN 
BA 0.054 
LG 0.20 0.27 3.95 0.54 58 
VC 0.183 0.196 

KK COB01 
KM C W I N E  UB-01, AND RUB03 
RU SCOTTSDALE ROAD CROSSING. 
AC 2 

HEC-1 INPUT PAGE 19 

LINE 

KK UB-02 BASIN 
BA 0.050 

END UPPER BOULDERS WASH AND BEGIN FAN 6AN/6AS /6A 



KK WAN-8 BASIN 
BA 0.235 
LG 0.30 0.25 5.80 0.18 6 

KK RF6AN8 ROUTE REACH 
m" 0 a m -  -7 

KX F6AI-6 BASIN 
BA 0.107 
LG 0.33 0.25 4.45 0.39 13 

KK F6AN-7 BASIN 
811 0.284 
LG 0.32 0.25 5.30 0.24 10 
UC 0.279 0.332 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

KK CF6AN7 
KM COMBINE CF6AN6, AND F6AN-7 
KM CONFLUENCE POINT WITHIN MIPABEL 
KC 2 

HEC-1 INPUT PAGE 20 

LINE ID... .... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK RF6AN6 ROUTE REACH 
RS 5 STOR -1 
RC 0.056 0.038 0,053 4132 0.0225 0.00 
RX 962.5 970.6 978.4 991.0 1006.8 1227.5 1256.1 1279.4 
RY 806.0 804.0 802.0 800.0 800.0 802.0 804.0 806.0 

KK F6AN-5 BASIN 
BA 0.104 

KK CF6AN5 
KM COMBINE F6AN-5, AND RF6AN6 
KM EXIT MIRABEL AT SOUTH BOUNDARY, STAGECOACH PASS. 
HC 2 

KK RFSAN5 ROUTE REACE 
RS 3 STOR -1 
RC 0.056 0.038 0.053 3137 0.0211 0.00 
RX 978.0 983.5 989.4 1007.0 1029.9 1143.3 1284.4 1331.4 
RY 732.0 730.0 728.0 728.0 729.3 729.0 726.7 732.0 

KK F6AN-3 BASIN 
BA 0.138 
LG 0.30 0.25 5.40 0.25 22 
UC 0.313 0.543 

KK CF6AN3 
KM COMBINE F6AN-3, AND RF6AN5 
KM CONFLUENCE POINT SOUTH OF STAGECOACH PASS WITHIN SECTION 5 OF T5NR5E. 
HC 2 

KK F6AN-4 BASIN 
BA 0.251 
LG 0.30 0.25 5.00 0.32 24 



KK CF6AN4 
KM COMBINE CF6AN3, AND F6AN-4 
KM CONFLUENCE POINT SOUTH OF STAGECOACH PASS WITHIN SECTION 5 OF T5NR5E 
HC 2 

1 

LINE 

HEC-1 INPUT PAGE 21 

ID... .... 1. ...... 2.......3.......4.......5.......6.......7.......8.......9......10 

KK F6AN-2 BASIN 
BA 0.150 
I& 0.34 0.25 5.20 0.30 18 

KK CF6ANZ 
KM COMBINE F6AN-2, AND RF6AN3 
KM CONFLUENCE POINT IN SECTION 5 OF T5NR5E. 
KM NORTHEAST OF NORTHEAST CORNER OF LENGEND TRAIL 
HC 2 

KK RE6AN2 ROUTE REACH 
RS 27 STOR -1 

KK F6M-1 BASIN 
BA 0.415 
LG 0.31 0.25 5.70 0.24 26 
UC 0.325 0.292 

KK CF6AN1 
KM COMBINE 
KM UPSTREAM OF CONFLUENCE POINT 
HC 2 

KK F6AS-5 BASIN 

KK W6AS5 ROUTE REACH 
RS 9 S M R  -1 

KK F6AS-3 BASIN 
BA 0.317 
LG 0.30 0.25 5.70 0.23 24 
UC 0.329 0.397 
UA 0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100 

HEC-1 INPUT PAGE 22 

LINE 

KK CF6AS3 
KM COMBINE F6AS-3, AND RF6AS5 
KM CONFLUENCE POINT IN SECTION.5 OF TSNR5E. EAST OF LEGEND TRAII 
HC 2 

KK F6AS-4 BASIN 
BA 0.433 



KM COMBINE F6AS-4, AND CF6AS3 
KM CONE'LUENCE POINT IN SECTION 5 OF T5NR5E. EAST OF LEGEND TRAIL 
HC 2 

KK RF6AS3 ROUTE REACH 
RS 3 STOR -1 
RC 0.064 0.044 0.064 2438 0.0160 0.00 
RX 830.7 866.0 931.0 995.0 1017.3 1026.5 1076.2 1104.9 
RY 652.0 650.0 648.0 646.0 646.0 648.0 650.0 652.0 

KK %AS-2 BASIN 
BA 0.058 

KK CF6AS2 
KM COMBINE F6AS-2, AND RF6-3 
KM EAST OF EAST BOUNDARY OF LEGEND TRAIL 

KK RF61LS2 ROUTE REACH 
RS 7 STOR -1 
RC 0.064 0.044 0.064 5914 0.0167 0.00 
RX 850.1 874.8 889.0 953.7 1000.0 1016.4 1036.5 1067.1 
RY 602.0 600.0 598.0 596.4 595.5 596.0 598.0 602.0 

KK CF6AS1 
KM COMBINE F6AS1-4, AND RF6AS2 
KM NORTH OF CONFLUENCE 
HC 2 

HEC-1 INPUT PAGE 23 1 

LINE 

KK CF6ASN 
KM COMBINE F6AN-1, F6AS1-4, RF6AN2, AND RF6AS2 
KM SOUTH BOUNDARY OF LEGEND TRAIL. 
HC 2 

KK RF6ANl ROUTE REACH 
RS 3 S M R  -1 
RC 0.063 0.038 0.063 2859 0,0161 0.00 
RX 879.7 894.2 947.2 979.7 1018.2 1032.6 1044.2 1055.2 

KK F6A-1 BASIN 
BA 0.125 

KK CF6A1 
KU COMBINE F6A-1, AND RF6AN1 
KM bC+TCB TO EXISTING VEMA FMXOPLAIN. 
HC 2 

END FAN 6AN/6AS/6A AN D BEGINUPPER FA N 5 

KK RHW-1 BASIN 
BA 1.051 



KK D m 1  
KM TOTAL FLOW=DI 
KM CONTINUING E'WW=DRHW1 IDI-DQ) 
KM DIVERTED FWW=DRHWOUT IDQI 
DT DRHOUT 
DI 160 389 849 1854 
DQ 146 327 502 1023 

KK RRHV1 ROUTE REACR 
RS 9 STOR -1 

KK UF5-5 BASIN 

UA 100 
BEC-1 INPUT PAGE 24 

LINE 

KK RUF55 ROUTE REACB 

KK UF5-4 BASIN 
BA 0.255 
LG 0.29 0.25 4.70 0.36 45 

KK CUF54 
KM COMBINE UF5-4. RUF55, AND RRHWl 
KM EAST OF LEGNED TPAIL EAST BOUNDARY. 
KC 3 

KK RUF54 ROUTE REACH 

KK UF5-2 BASIN 
BA 0.624 

KK CUF52 
KM COMBINE UF~-2, AND ~ m 5 - 4  
KM NORTH OF CONFLUENCE POINT IN SECTION 18 OF T5NR5E. EAST OF PIMA ROAD 

KK UF5-3 BASIN 
BA 0.842 

KK cUF53 
KM -1NE UFS-3, AND CUF52 
KM CONFLUENCE POINT IN SECTION 18 OF T5NR5E. EAST OF PIMA ROAD. 
HC 2 

KK RUF52 ROUTE REACH 
RS 2 STOR -1 
RC 0.071 0.038 0.071 2113 0.0170 0.00 
RX 904.8 916.9 925.7 945.0 1017.8 1042.5 1074.4 1089.9 . 
RY 420.0 418.0 416.0 414.0 414.0 416.0 418.0 420.0 . 

KEC-1 INPUT 

ID. ...... 1.......2.......3 ....... 4.......5.......6.......7.......8.......9......10 
PAGE 25 



1 

INPUT 
LINE 

NO. 

69 

1045 KK UF5-1 BASIN 
1046 BA 0.083 

1051 KK CUF51 
1052 KM CCRlsINE UPS-1. AND RUF5-2 
1053 KM MRTCH TO EXISTING FEVA FLOODPLAM. 
1054 KC 2 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING (--->) DIVERSION OR PUMP FLOW 

( . ) CONNECTOR I<- - - )  RETURN OF DIVERTED OR PUMPED FLOW 

............ CSCP11 
v 
V 

RSCPlO 

CSCP08. 
v 
v 

RSCPOB 















(***) RUNOFF ALSO COMPUTED AT THIS MWLTION 
l * t * * t . t * t * * * . * * * + * t I t t * * * * * * + * * l * *  

* F L W  XYDROGRAPH PACK?.GE (HEC-1) 
* JUN 1998 
* VERSION 4.1 
t 

RUN DATE 13APR05 TIME 14:02:24 1 

* * * * * * " t * t / . t f * t * ' * * ~ * * * ~ ~ . * l l *  

******l*lf**t.*.f********,*,*********,,  

U.S. ARMY CORPS OF ENGINEERS 
HYDROMXjIC ENGINEERING CENTER * 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

project ID: 01131.12 - hiajar  asi in: NS - Return period: 100 years 

NORTH SCOTTSDALE 100-YR FLOODPLAIN DELINEATION STUDY 
MAY 2002 

FILE M: NS.DAT 
THIS MODEL REPRESENTS THE FUTURE LANE USE CONDITIONS OF THE WATERSHEDS 
THE TOT?& DRAINAGE AREA FOR THE ENTIRE STWY IS 11.2 SQUARE MILES. 

100-YEAR, 6-HOUR FREQUENCY 

METHODOLOGY: 
THE US CORPS OF ENGINEERS FLOOD HYROWGY MODEL HEC-1. DATED JUNE 1998. 
VERSION 4.1 
MULTIPLE STORMS 
CLARK UNIT HYDROGRAPH 
GREEN AMPT LOSS METHOD 
NORMAL DEPTH BASIN AND IlEACH ROUTING METHOD 

LAND USES PER CITY OF SCOTTSDALE PROVIDED GIS 

PROJECT WASHES INCLUDE: STAGE COACH PASS (SCP) 
UPPER BOULDERS WASH (UB) 
FAN 6C (F6CI 
FAN 6A NORTH (F6AN) 
FAN 6A SOULTH (F6AS) 
FAN 6A (F6A) 
UPPER FAN 5 (UF5) 

PROJECT SUB-BASINS DESIGNATED AS SUB-BASIN NAME ABREVIATION FOLLOWED BY BASIN 
NUMBER. I.E. STAGE COACH PASS SUB-BASIN 14 IS DESIGNATED AS SCP-14. 

PROJECT CONCENTRATION WINTS DESIGNATED AS C FOLLOWED BY SUB-BASIN NAME AND 
CONCENTRATION POINT NUMBER. CONCENTFATION POINT NUMBER IS CHWSEN BY THE SUB 
BASIN THE CONCENTRATION POINT IS LDCATED IN. I.E. CONCENTRATION W I N 2  IN 
SUB-BASIN 06 OF UPPER BOULDERS WASH IS DESIGNATED AS CUB06. 

PROJECT ROUTES ARE DESIGNATED AS R FOLLOWED BY SUB-BASIN NAME AND ROUTE 
NUMBER. ROUTE W E R  IS CHWSEN BY THE SUB-BASIN IN WHICH TAE ROUTE BEGINS. 
IE A ROUTE FROM SUB-BASIN 4 IN FAN 6C IS DESIGNATED AS RF6C4. 



OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDmGRAPH PLOT SCALE 

IT HYDROGRAPH TIME DATA 
NMIN 1 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

NQ 2000 NUMBER OF lNDROGRAPH ORDINATES 
NDDATE 2 0 ENDING DATE 
NDTIME 0919 ENDING TIME 
TCENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.02 EOURS 
TOTAL TlME BASE 33.32 HOURS 

ENGLISA UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

48 JD INDEX STORM NO. 1 
S T M  3.50 PRECIPITATION DEPTH 
TRDA 0.01 TR?.NSPOSITION DRAINAGE AREA 

49 PI PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
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intersection, south of  lack ~ & t a i n  Road. view ~ o a d ,  view south. 

0 Fieure 28: Pima Road and Uooer FAN 5 intersecti - . . 
south of Black Mountain Road, view downstream. 4x10 Box Culverts, view downstream. 

view upstream. view downstream 
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intersection west of Hayden Road, 613x6 Box Culvert, view interiection west of Hayden Road, ;iew downstream. 

0 Figure 33: Westland Road and Upper Boulder Wash 

L I 

0 Eigure 34: Scottsdale Road and Stagecoach Pass Wash 
intersection west of Hayden Road, view upstream. intersection, view upstream. 
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1 INTRODUCTION 

DEI Professional Services, LLC has been contracted by the Flood Control District of Maricopa 

County to prepare a flood plain delineation for Upper Fan 5, Fan 6 ,  Fan 6A South, Fan 6A North, 

Fan 6C Upper Boulders Wash and Stage Coach Pass Washes. The top of the hydrologic study area 

begins at Wildcat Hill. The hydrologic study area covers approximately 12.9 square miles, with 

wash delineation covering approximately 24.06 river miles and is located in the northern limits of 

the City of Scottsdale. The study area is within Sections 2-9 and 18-17 of Township 5 North, 

Range 5 East, and Sections 21,22,27-29 and 31-35 of Township 6 North, Range 5 East, and 

Sections 1-3 and 10-13 of Township 5 North, Range 4 East, of the Gila and Salt River Base and 

Meridian. 

2 FIELD EVALUATION 

Field reconnaissance for the general watershed was conducted over several site visits. Site visit 

dates included September 28,2001 and October 30,2001. Field reconnaissance consists of either 

driving or walking the washes, observing the general watershed conditions, channel bank and 

vegetation characteristics, and taking photographs at representative locations. The following pages 

show the photographs taken during these visits. Photograph location and direction are shown on 

the aerial plan view sheets of each subject wash in the subsequent Appendix E.1.2. Photographs 

from this section are shown in circles on the aerial plan sheets. 
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DEI Professional Services, LLC has been contracted by the Flood Control District of 

Maricopa County to prepare a flood plain delineation for Upper Fan 5, Fan 6, Fan 6A 

South, Fan 6A North, Fan 6C Upper Boulders Wash and Stage Coach Pass Washes that lie 

within the Wildcat Hill Watershed. See Figure 1 for Vicinity Map. The wash delineations 

cover approximately 24.06 river miles. Appendix E. 1 includes a compilation of field 

reconnaissance and data collection for each wash, which was used to estimate the 

Manning's 'n' values in the hydrologic and hydraulic analysis used to delineate the 

floodplains. Results from this Appendix will be considered from submittal to the Federal 

Emergency Management Agency (FEMA) for inclusion of delineated 100-year floodplains 

on updated Flood Insurance Rate Maps (FIRM). 

2 PURPOSE OF STUDY 

This report satisfies the requirements of the Contract Scope of work Task item 6.7. The 

Manning's 'n' report documents the field conditions and physical parameters used in 

modeling the water surface elevations and to define the final floodplain delineations for the 

study washes. Parameters evaluated in this section include the Base Component (nb), 

Irregularity Component (nl), Obstruction Component (nz), Vegetation Component (n3) and 

Meandering Factor (m). 
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3 STUDY LOCATION 

The hydrologic study area covers approximately 12.9 square miles, with wash delineation 

covering approximately 24.06 river miles and is located in the northern limits of the City of 

Scottsdale. The study area is within Sections 2-9 and 18-17 of Township 5 North, Range 5 

East, and Sections 21,22,27-29 and 31-35 of Township 6 North, Range 5 East, and 

Sections 1-3 and 10-1 3 of Township 5 North, Range 4 East, of the Gila and Salt River Base 

and Meridian. 

4 FIELD EVALUATION 

The field reconnaissance for each of the study reaches was conducted over several site 

visits. Site visit dates included November 21,2001; March 1,2002; and March 3, 2002. 

Field reconnaissance consists of either driving or walking the washes, observing the 

channel bank and vegetation characteristics, developing an inventory of channel and 

overbanks features, and taking photographs at representative locations. 

Aerial photographs with delineated drainage areas for each wash is provided on the 

MANNING'S "N" VALUE AND PHOTO INDEX MAPS in this Appendix. Each wash is 

delineated into reach lengths that show photograph locations and directions at 

representative cross sections for that reach length. Following each reach length 

MANNING'S " N  VALUE AND PHOTO INDEX MAP the representative photograph, 

channel geometry, Manning's 'n' value equation, and a list of the selected 'n' factors are 
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shown on subsequent Plates. The frame of the grid shown in several photographs is 1.5 

feet outside dimension on a side with an internal square of 1 foot on a side and grid spacing 

of 1 inch. 
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5 MANNING'S 'n' ESTIMATION METHODOLOGY 

The procedure presented in the report entitled Estimated Manning's Roughness CoefJicients 

for Stream Channels and Flood Plains in Maricopa County, Arizona (Ref. ?) was used for 

the estimation of Manning's 'n' values. The procedure consists of selecting a base 'n' for 

both the channel and overbank areas, and applying an adjustment factor to account for the 

roughness associated with channel irregularity, obstructions, vegetation, and channel 

meandering. Tables 1 and 2 of the above mentioned report give a range of base 'n' values 

and adjustment factors. The composite Manning's 'n' value can be computed as follows: 

n = ( n , + n , + n , + n , ) . m ,  

where : 
n, = basevalue for 'n'for astraight 

uniform channel 

n, =value for surface irregularities 

n, = value for obstruction 

n, = value for vegetation 

m, = meandering factor 

5.1 Base Component (nb) 

The base n was determined by using the values located on Table 1 : Base Values of 

Manning's "n" for Stable Channels (Ref.1). The base "n" is determined by 

analyzing the bed material. Table 1 illustrates a wide range of base "n,," values as 

reported by Benson & Dalrymple, and Chow. The values given by Benson & 

Dalrymple represent a straight uniform channel while the values given by Chow 

represent the smoothest channel attainable in a given material. Base ':n$ values 
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range from 0.01 1 to 0.070, with lower values observed in the main channel and 

slightly higher values observed in the overbank areas. In general, the following 

values were used as guidelines in the determination of the base ''nc value: 

Table C1: Selected Study Specific Base Component Guidelines 

Vegetation, obstructions, irregularities and other factors that may increase the channel's 'n' 

value are accounted for by adding an adjustment factor to account for the roughness to the 

base 'n' as described above. 

Course Sand and Fine Gravel 
Coarse Gravel 
Gravel and Cobbles 
Predominant Cobbles 
Large Rocks and Boulders 
Rock Outcrop 

5.2 Irregularity Component (nl) 

nb = 0.030 
nb = 0.032 
nb = 0.035 
nb = 0.040 
nb = 0.055 
nb = 0.025 

The adjustment for irregularity is based upon the degree of erosion or scour of the overbank 

and channel bank side slopes. The adjustment factors range from 0.00 to 0.020 depending 

on the severity of the bank erosion. The erosion/scour are determined to he either smooth, 

minor, moderate, or severe. The following guidelines were used to determine the 

irregularity component adjustment factor: 
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Table C2: Selected Study Specific Irregularity Component Adjustment Guidelines 

Smooth: smooth channel I N1= 0.000 
Minor: channel with slightly eroded side I nl = 0.003 
slopes 
Moderate: channel with moderately I nl = 0.008 
eroded or sloughed side slopes 
Severe: channels with badly sloughed ( nl = 0.016 

I banks; rock channels 
- 

5.3 Obstruction Component (nz) 

Obstructions include but are not limited to debris deposits, stumps, exposed roots, logs, 

piersand boulders. These obstructions are determined to either be negligible, minor, 

appreciable, or severe depending on the percentage of cross sectional area that the 

a obstruction is occupying. The following table indicates the guidelines used to determine the 

obstruction adjustment factor: 

Table C3: Selected Study Specific Obstruction Component Adjustment Factor Guidelines 

I Negligible: few scattered obstructions I n2 = 0.002 1 - - 
occupying less than 5% of cross section 
Minor: obstmctions occupying 5 to 15% 1 nz = 0.010 

- 1 50% of cross section 

of cross section 
Appreciable: obstructions occupying 15 
to 50% of cross section 
Severe: obstructions occupying more than 
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5.4 Vegetation Component (n3) 

The vegetation component of the Manning's 'n' value varies according to the density of 

growth and the ratio of flow depth to vegetation height. The vegetation component is 

determined to either be small, medium, large, or very large. The following table indicates 

the guidelines used to determine the vegetation adjustment factor: 

In the areas where the main channels and overbanks are easily defmed, and the main channel 

has little or no vegetation a vegetation adjustment factor of 0.00 was used. A higher factor 

Table C4: Selected Study Specific Vegetation Adjustment Factor Guidelines 

was applied to the overbank areas. Within the upper reaches of the washes the distinction 

Small: average depth is at least three 
times the height of the vegetation 
Medium: average depth is one to two 
times the height of the vegetation 
Large: average depth is about equal to the 
height of the vegetation 
Very Large: average depth is less than half 
the height of the vegetation 

between the overbanks and channel become less predominant and vegetation is found within 

n3 = 0.006 

n3 = 0.018 

n3 = 0.038 

n3 = 0.075 

the main channels. The channel areas typically contain greater amounts of vegetation thus the 

vegetation adjustment factor is correspondingly higher. 

5.5 Meandering Factor (m) 

The meandering factor applies only to flow meandering within the channel limits, and is based 

on the ratio of the meander length to the straight length of the channel. The meandering of the 

wash can be described as any of the following; minor, appreciable or severe with the following 
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a values assigned to each: 

Table C5: Meandering Factor Guidelines 

to the straight length of channel is 1.2 to 

5.6 Manning's "n" Value Field Photographs 

1.5 
Severe: ratio of the meander length to the 
straight length of channel is greater than 

Photographs are provided for documentation of the field conditions found in the study washes 

m = 1.30 

and assist in determining the Manning's "n" Values. Photograph location and direction are 

shown in plan view on the MANNING'S "N" VALUE AND PHOTO INDEX MAPS in this 

a Appendix. Photographs used to determine the Manning's "n" follow on the subsequent pages. 
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FAN 6C-Reach A 
North Scottsdaie Delineation Study, F6C 

River = Fan 6C Reach = Fan6C-I RS = 0.63 

Ground ! 

- -, 7- 1 1 i I--_- - 7 - r  T - 1  I 
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17 = (17, + n, + n, + n,). n7, 
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FAN 6C-Reach B 
North Swllsdale Delineation Study. F6C 

River = Fan 6C Reach = Fan6C-1 RS = 0.82 

Station (ft) 

EQUATION: 'n' $ m l m ~ l i a n  

11 = (n, +n,  + 11, + n,). 121, 
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FAN 6C-Reach C 
North Scottsdale Delineation Study, F6C 

River = Fan 6C Reach = Fan6C-I RS = 1.79 

11 = ( I I ~  + n, + n, + ,1,).1n, 

i1~1rere : 

11, = basevalse for'n'for a m i g 1 1 1  

unijo,nlclrannel 

11, = vallre for surface irregularilies 

n, = val~ie for obslruclion 

n, = value for vegelalion 

nr, = nreandering factor 
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I FAN 6C-Reach D 
North Swttsdale Delineation Study. F6C 

River = Fan 6C Reach = Fan6C-I RS = 2.43 
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.05 

0 0 N O R M  
5 3 SCOlTSDALB 

\ 5 TLOODPLAM 
DBLlNMTlON 

STUDY 
FCD PONIRAC7 NO. 

2IXDCIXI" 

In Cwpcralion 

-- -? , , , , ----, , , , ,--r---, , , 
9700 9750 9800 9850 9900 9950 10000 10050 

Station (R) 

11, = voltre forsurface irreg2rlarilies 

n, = value for obsbuclion 

n, =value forvegeralion 

111, = nreandering factor 

T*BLII srl.tlcd'"',u,ul 

Ma,&@ tn, - . - . . 
ieff - - Right I 

l~omponent I1 ' 'herbank Channel Overbank I 
~ a s e  'n' (a) - , 0.025' 0.0251 

. ,  . .~~ 0.025: 
~ ~ 

Obshuction (n2) 0.01 0.011 0.01 

'Vegetation (q) ! 0.0151 O! 0.015: 

Meandering (m,) l 1  I ~ I 1  
Composite 'n' 0.051 0.03 0.05' 

MANNING'S "no 
EVALUATION 

FAN 6C 
REACH I) 

PLA7EFGC.D 



I 

FAN 6A-Reach A 

North Scottsdale Delineation Study, F6A 
River = Fan 6A Reach = Fan 6A-1 RS = 0.63 

I1 = (11, + n, + n, + n,). n1, 

u~here : 

II* = bosevaluefor'n'foros~aigl~t 

~rnforn~ chonriel 

11, =value for surfice irregularilies 

n, = vohre for obsb.~~ction 

n, = vallrefor vegelation 
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I I FAN 6A NORTH-Reach N1 

n=(r7,,+n,+nz+n,).nz, 

lvhere : 

n, = bosevobre for'n'for ostroigl~~ 

rrnijorrr~ chormel 

n, = volne for' saflace irregrrlorifies 

n, = vol~re for obsfruc~ion 

n, = vollle for vegefofion 

nr, = nnondering foc~or 

North Scottsdale Delineation Study, F6A 
River = Fan 6A Reach = Fan 6AN-1 RS = 0.99 
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FAN 6A NORTH-Reach N3 I 

North Scottsdale Delineation Study, F6A 
River = Fan 6A Reach = Fan 6AN-1 RS = 2.04 NORTH 
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I FAN 6A NORTH-Reach N4 

1 
North Scottsdale Delineation Study. F6A 

River = Fan 6A Reach = Fan 6AN-1 RS = 5.17 

,056 4 , 1" ,~ ~- 
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FAN 6A SOUTH-Reach S 1 I 
I 

North Scottsdale Delineation Study, F6A 
River = Fan 6A Reach = Fan 6AS-1 RS = 1.70 
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NO PHOTO AVAILIBLE 
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FAN 6A SOUTH-Reach S2 

North Scottsdale Delineation Study, F6A 
River = Fan 6A Reach = Fan 6AS-1 RS = 2.17 NORTH 
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-JPPFn "AN 5 n-ach A 
! 

I 

North Scottsdale Delineation Study, UF5 
,Aver = Upper Fan 5 Reach = UpperFan5-I RS = 1.18 
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I - Station (ft) 

I EQUATION: .~l.>mlu.ryuuion 

11 = (11, + 11, + n, + n,). In, 

ehem : 

n, = base vallre for 'n'for a siraiglti 

~rr~iJorn~cl~aw~el 

11, = vahre for s~rrjacc irreg~rlariiics 
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UPPER FAN 5-Reach B 

North Scottsdale Delineation Study, UF5 
River = Upper Fan 5 Reach = UpperFan5-I RS = 4.67 
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Figure 1: Upper Fan 5 looking southwest from east of Pima Figure 2: Upper Fan 5 east of Pima Road. Typical bed 
Road. 

Figure 3 Upper Fan 5 looking southwest near southeast comer Figure 4: Upper Fan 5 looking southwest from south of 
of Legend Trail Subdivision. Legend Trail Subdivision. 

Figure 5: Upper Fan 5 looking southwest in the southeast 
comer of Legend Trail Subdivision. 

Figure 6: Upper Fan 5 looking northeast at southeast boundary 
of Legend Trail Subdivision. 
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. . F-.-- 7: Uooer Fan 5 loo1 
. heast 

Figure 9: Rawhide Wash braided split flow wash draining to Figwre 10: Upper Fan 5 looking northeast at confluence eonl 
Upper Fan 5. Rawhide Wash apex of braided split flow on right. 

Figure 11: Stage Coach Pass Wash looking northeast in 
Sandflower Subdivision from top of levee. 

Figure It: Stage Coach Pass Wash looking southwest in 
Sandflo\ver Subdivision downstream from box culvert. 
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f Carefree border. 

Figure 1 g e  Coach Pass Wash looking east from the east 
side of Pima Road. 
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Figure 19: Stage Coach Pa 
east side of 102ND Street. 

rh looking northeast from the 

u rlgure LL: upper uoulden wasn 

side of Scottsdale Road upstream of box cuiverts. northeast comer of Legend Trail Subdivision and downstream of 
box culvelts. 
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. , .  

Firmre 25: Uooer Boulders Wash lookine northeast at a 
subbasin confluence with left tributary wash the study wash 

stream of culverts. 

m 
13 Figure 27: UI 

- 
Figure 26: Upper Boulders Wash looking southwest on the 

south side of Legend Trail Parkway downstream of box culve 

7p w .  

'rail Parkwav uosueam of box culverts. 

I 
L figure 29: Fan 6C looking nonheast horn north side of 
Westland Road upstream of box culvens. 
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igure 31: Fan 6C looking northeast from north side of 
~kehouse Trail Road Alignment. . . . 

Flow. . . .' ,-- . ..*.. . . .*. .i*-. . 17- 
. . i 1': - .  

3oking northeast from east side of Pima Figure 34: Fan 6C looking southwest from west boundary c 
i U ~ o e r  Boulders Wash Solit Flow. Legend Trail Subdivision downstream of box culverts. 

Legend Trail Subdivision upstream of box culverts Whitewing Drive in Legend Trail Subdivision. 
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Vista Drive downmenm nf h n ~  cnlverr~ 

I O-kBrelf: Fan 6A look8lg northcan at confluence of Figure 42: Fan 6A North looking southwest from Cavalry Drive 

North grid Fgg (iA Sopth,pt sop* bornday of Legend TmiI from top of box culvert outlet. 
Subdivision. 
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Figure 43: Fan 6A South looking northwest from west side of  Figure 44: Fan 6A South looking east from east side of 99th 
95th Way downstream of box culverts. Way upstream o f  box culverts. 

cons......dn at wash banks, flow;" braided wash section. 
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Figure 19: Stage Coach Pa 
east side of 102ND Street. 

rh looking northeast from the 

u rlgure LL: upper uoulden wasn 

side of Scottsdale Road upstream of box cuiverts. northeast comer of Legend Trail Subdivision and downstream of 
box culvelts. 
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STAGECOACH PASS WASH 





North Scottsdaie Delineation Study, SCP North Scottsdaie Delineation Study, SCP 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 6.59 River = Stagecoach Pass Reach = StagecoachPass-I RS = 6.55 
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River = Stagecoach Pass Reach = StagecoachPass-I RS = 6.54 
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North Scottsdale Delineation Study, SCP North Scottsdale Delineation Study, SCP 
River. = Stagecoach Pass Reach = StagecoachPass-1 RS = 6.505 Culv River = Stagecoach Pass Reach = StagecaachPass-I RS = 6.505 Culv 
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North Scottsdale Delineation Study, SCP North Scottsdale Delineation Study, SCP 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 6.23 River = Stagecoach Pass Reach = StagecoachPass-I RS = 6.17 
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North Scottsdale Delineation Study. SCP 
River = Stagecoach Pass Reach = StagecoachPass-1 RS = 5.89 
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North Scottsdale Delineation Study, SCP 
River = Stagecoach Pass Reach = Stagecoachpass-I RS = 5.61 
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North Scottsdale Delineation Study, SCP North Scottsdale Delineation Study. SCP 
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North Scottsdale Delineation Study, SCP North Scottsdale Delineation Study, SCP 
River = Stagecoach Pass Reach = Stagecoachpass-I RS = 5.46 
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North Scottsdaie Delineation Study, SCP North Scottsdaie Delineation Study, SCP 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 4.81 River = Stagecoach Pass Reach = StagecoachPass-l RS = 4.77 
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North Scottsdale Delineation Study. SCP North Scottsdale Delineation Study. SCP 
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River = Stagecoach Pass Reach = Stagecoachpass-I RS = 3.66 s-I RS = 3.64 
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North Scottsdale Delineation Study, SCP North Scottsdale Delineation Study, SCP 
River = Stagewach Pass Reach = StagewachPass-1 RS = 3.63 Culv River = Stagecoach Pass Reach = Stagecoachpass-l RS = 3.63 culv 

> .. 

9800 9900 10000 I0100 10200 10300 9800 9900 I0000 I0100 10200 10300 10400 

Station (ft) Station (ft) 

North Scottsdale Delineation Study, SCP North Scottsdale Delineation Study, SCP 
ass1 RS = 3.62 -1 RS = 3.57 

9800 9900 I0000 10100 10200 10300 10400 

Station (ft) Station (ft) 

North Scottsdale Delineation Study. SCP North Scottsdale Delineation Study, SCP 

Station (ft) Station (ft) 



North Scottsdale Delineation Study. SCP North Scottsdale Delineation Study, SCP 
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North Scollsdale Delineation Study, SCP North Scottsdale Delineation Study, SCP 
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North Scottsdale Delineation Study, SCP North Scollsdale Delineation Study. SCP 
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North Scottsdale Delineation Study, SCP North Scottsdale Delineation Study. SCP 
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Cross Section 
Cross Section for Irregular Channel 

Pmjed DesaipHon 

Worksheet RUF54 . 
Flow Element Irregular Cham 
Method Manning's Fon 
Wve For Discharge 

Sedion Data 

Mannlngs Coaffida 0.030 
Slope 0.018000 WR 
Waler Surfaca Elev 2.518.00 R 
Elevation Range 11.22 lo 2.51 8.00 
Discharge 7.813.91 ds 

Projecl Engineer- Mtchael Wolf 
g:\projects\0l131.12\c8lcs\muleler~glh.fm2 DEI FlowMaster  v6.0 1614bI 
05107102 07:10:44 P M  B H a e s t a d  Methods.  Inc. 37 Brookside Road Waterbuly. CT ~ 6 7 0 8  USA (203) 755-1666 Page 1 o f  1 



Slope 0170W Rlfl 
Water Surface Elev. ,420.00 R 

Worksheet 
Worksheet for lrregular Channel 

. . 
Flaw Element Irregular Chant 
Method Manning's Fan 
Solve For Discharge 

Inout Data 

Options 

Current Roughness MeW~ved Lotler's MeUlod 
Open Channel Weighting >vad Lotlets Melhad 
Clmed Channel Weighti- Horton's Methad 

Results 

Mannings Coeffic 0.030 
Elevation Range 13.33 to 2.420.00 
Discharge 14.558.73 ds 
Flaw Area 830.8 Rz 
Welted Petimetel 185.87 it 
Top Width 1BS.09 R 
Achlal Depth 6.67 R 
CriUcal Elevation 2.421.28 R 
Critlcal Slope 0.M11488 WR 
Velocity 17.52 Ws 
Vdacity Head 4 . n  R 
Specific Energy 2.424.77 R 
Fmude Number 1.46 
Flow Type S u ~ ' t i c a l  

Roughness Segments 

Start End Mannings 
Station Station Coeffldent 

Natural Channel Points 

Station Elevation 
fR) IR) 

Proiecl Engineer: Michael Wolf 
g:\pmjects\Ol131.12\calcs\routeknglh.fm2 DEI Flownilaster "6.0 [614b] 
05107102 07: 1 1  :00 PM @ Haeslad Melhods, lnc. 37 Brookride Road Watetbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Prqed Description 

Worksheet RUF52 . Flow Uement lnegular Chant 
Melhod Manning's Fon 
Solve For D i m e  

Section Data 

Manninos Coehide~ 0.030 . 
Slope 0.017000 fWt 
Water Surface Elev 2.420.00 R 
Elevation Range 13.33 to 2.420.00 
Dlscharqe 14.558.73 ds 

v:1o.o[l 
H:1 
NTS 

Projecl Engineer: Michael Wolf 
g:\projects\Ol 131.1Z\caln\routelength.fm2 O U  FlowMaster "6.0 [614b] 
05107102 07:11:07 PM O Haestad Methods. lnc. 37 Brookside Road Waterbuty. CT 06708 USA (203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Irregular Channel 

a Project Description 

W-heet RSCW7B . 
Flow Element Irregular Cham 

Method Manning's Fon 
Solve For Discharge 

Input Data 

%Pa 003200 ft/R 
Water Sulfaat Elev €46.00 fl 

Options 

C u m t  ~oughness Methwed Lonets Method 
Open Channel Weighting wed Loner's Metnod 
Closed Channel Weightiw Harton's Method 

Results 

Mannings Coefflc 0.030 
Elevation Range 1.00 to €46.00 
Discharge 2.442.13 ds 
flow Area 404.5 P 
Wetted Perimetel 127.88 A 
Top Width 127.10 R 
Actual Depth 6.00 R 
Critical Elevation 844.73 R a Critical Slope 0.009513 WR 
Velodty 6.w ius 

Vdodty Head 0.57 R 
Specific ~nergy €46.57 n 
Frwde Number 0.60 
Flow Tvoe Subaitical 

Roughness Segments 

Start End Mannlngs 
Slation Slation Coefficient 

9+47.00 10+74.10 0.030 

Nablal Channel Pdnts 

Station Elevation 

Project Engineer: Michael Wolf 
g:\proieas\Oll31.12\calcs\routelength.fn,2 DEI FlowMaster 6.0 16146) 
05107102 0?16:39 PM Q Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (2033 755-4666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Pmjed Description 

Worksheet RSCW7B . . 
flow Element Irregular Cham 
M e m  Manning's Forr 
Solve For Discharge 

Section Data 

Mannings Coefflcie~ 0.030 

SbPe 0.003200 Wfl 
Water Surfam Elev 646.00 R 
Elevation Range 1.00 to 646.00 
Discharge 2.442.13 ds 

Project Engineer: Michael Wolf 
g:\projects\o I 13 1.12\calcs\routaengU1.f~n2 DEI FlawMaster v6.0 L614bl 
05107102 07 16:46 PM Q Haestad Memods.'lnc. 37 Brookstde Road Wateaury. CT 0670R USA (203) 755-1666 Page 1 af 1 



Worksheet 
Worksheet for Irregular Channel 

Projed Desuiption 

Worksheet RSCPO7C . flow Element Irregular Chan~ 
Method Manning's Fon 
Solve For Discha~ge 

Input Data 

Slope 003200 Riff 
Water Surface Elev 640.00 R 

options 

Cunent Roughness Melhc wed Lotlets Method 
Open Channel Weighting wed Lotlets Method 
Closed Channel Weightiry Horton's Method 

Results 

Mannings CoeMc 0.030 
Elevation Range LO0 to 640.00 
Discharge 6.144.47 ds 
Flow Area 891.6 fF 
Wetted Perimeta 231.14 fI 

Top Widlh 230.60 f I  
Mual  Depth 6.00 A 
Critlcal Elevation 638.80 R 
CriNcal Slope 0.009134 WR 
Vdocity 6.89 Ws 
Vdodty Head 0.74 fl 
Spedfic Energy 640.74 R 
Frwde Number 0.62 
Flow Type Subaitical 

- 

Roughness Segments 

Start End Mannings 
Stahn Station M & n t  

8+27.00 10+57.60 0.030 

Natural Channel Points 

Station Elevation 
( f I )  (fib 

8+27.00 640.00 
8+45.30 638.00 
8t98.00 636.00 
9+93.50 634.00 

10108.90 634.00 
10+24.00 63600 
10+42.10 638.00 

g:\projeds\O 1131.12\calcs\raut~ength.fm2 OEI 
Projea Engineer: Michael Wolf 

FlowMaster v6.0 I61461 



Cross Section 
Cross Section for Irregular Channel 

Projed DesaipHon 

Worksheet' RSCP07C . Flow Element Irregular Cham 
Method Manning's Fan 
Solve For Discharge 

Sfdon Data 

Mannings Coefficie~ 0.030 
Slope 0.003200 Wft 
Water Surface Elev 640.00 fl 
Elevation Range 1.00 to 640.00 
Dischame 6.144.47 ds 

v:10.0[l 
H:1 
NTS 

Project Engineer: Michael Wolf 
g:~prniecls\01131.12\calw\rmtelength.fm2 DEI FlowMaster "6.0 1614bl 
05/07/02 07:19:04 PM B Haestad Methcds, lnc. 37 Bmokside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Irregular Channel 

Project Description 

Worksheet RSCPO7D . Flow Element Irregular Chant 
Method Manning's Forr 
Salve For Dischame 

Input Data 

Slopa 003200 RlR 
Water Surface Uev 619.00 R 

0C.tions 

Current Roughness Melhclved Loller's Method 
Open Channel Weighting wed Loner's Method 
Closed Channel Weightint Horton's Method 

Results 

Mannings CoeMc 0.030 
Elevation Range 1.00 to 620.00 
Discharge 1.169.87 cfs 
FlowArea 219.1 fF 
Wetted Perimetel 83.29 R 
Top Wdth 82.10 ii 
Actual Depth 5.00 R 
C d b l  Elevation 617.79 R a Cfibl  Slope 0.010136 Rlfl 
VelOay 5.34 Ws 
Velocity Head 0.44 R 
Specific Energy 619.44 R 
Frwde Number 0.58 
Flow Type Subuitical 

- 

Start End Mannings 
Slation Station CoelRdent 

9i56.30 10cC1.80 0.030 

Nalural Channel Points 
-- - -  

Station Elevation 
(R) (n) 

Pmjen Engineer: Midlael WOW 
g:~pmie~s\0l131.12\calcs\roulelength.fm2 DEI FlowMaster "6.0 1614bI 
05107102 07:20:27 PM Q Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for irregular Channel 

a Pmjed Dexriplion 

Worksheet RSCP07D . . 
flow Element Irregular Chanl 
Method Manning's Fon 
M v e  FM Dischame 

Sedion Data 

Mannings Coehicie~ 0.030 
Slope 0.003200 RIR 
Water Surface Elev 619.00 R 
Elevation Range 6.00 to620.W 
Discharge 1.169.87 ds 

Project Engineer: Michael Wolf 
g:\proiecls\O113i. 12\calcs\roulekngth.hn2 DEI FlowMaster "6.0 [614bj 
05107102 07:20:34 PM @ Haeslad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page t of 1 



SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 6.93 

SCP-Split Flow 
River = Stagecoach Pass Reach = Sta~ecoachPass-I RS = 6.88 

Station (n) 
SCP-Split Flow 

River = Stagecoach Pass Reach = StagecoachPass-1 RS = 6.85 

WS Method 1 

WS 100-yr 6-yr 

Ground 
.-* 
Levee 

Bank Sta 

9800 9850 9900 9950 10000 10050 I0100 1015010200 

Station (fl) 

SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-1 RS = 6.73 

Station (n) Station (ft) 



SCP-Split Flow SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 6.59 River = Stagecoach Pass Reach = StagecoachPass-I RS = 6.55 

2916 Legend 

WS Method 1 

B14 ws 100-yr 6y r  
Ground 

;* - Levee 
5 
C 
0 
r 2912 
2 a Bank Sta cc 

Encroachment 

2910 

2908 
9900 10000 10100 10200 10300 10400 9600 9700 9800 9900 10000 I0100 10200 10300 10400 

Station (H) Station (H) 

SCP-Split Flow SCP-Split Flow 

Station (R) Station (R) 

SCP-Split Flow SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 6.54 

9700 9800 9900 I0000 I0100 10200 10300 

Station (fl) Station (R) 



SCP-Split Flow SCP-Split Flow 
River = Stagecoach Pass Reach = StagemachPassl RS = 6.505 Cuiv River = Stagemach Pars Reach = StagemachParrl RS = 6.505 Culv 

-..: 

9700 9800 9900 I0000 10100 10200 10300 9750 9800 9850 9900 9950 10000 10050 I0100 

Station (R) Station (fl) 

SCP-Split Flow SCP-Split Flow 
5-1 RS = 6.45 

W S  100-yr 6-yr 

W S  Method 1 

Ground 

Bank Sta 

9750 9800 9850 9900 9950 I0000 10050 10100 9900 9950 I0000 10050 10100 10150 10200 10250 

Station (fl) Station (fl) 

SCP-Split Flow SCP-Split Flow 
s-l RS = 6.37 

9850 9900 9950 10000 10050 10100 10150 10200 10250 9850 9900 9950 10000 10050 10100 10150 10200 10250 

Station (ft) Station (ft) 



SCP-Split Flow SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-l RS = 6.23 River = Stagecoach Pass Reach = StagecoachPass-l RS = 6.17 

00 

Station (fl) Station (fl) 

SCP-Split Flow SCP-Split Flow 
RS = 6.07 River = Stagecoach Pass Reach = StagecoachPass-t RS = 5.98 

50 

Station (fl) Station (fl) 

SCP-Split Flow SCP-Split Flow 
achPass-I RS = 5.91 River = Stagecoach Pass Reach=StagecoachPass-1 RS = 5.9 culv 

9850 9900 9950 10000 10050 10100 10150 10200 10250 9850 9900 9950 10000 10050 10100 10150 10200 10250 

Station (fl) Station (R) 



SCP-Split Flow SCP-Split Flow 
~ i v e r  = Stagecoach Pass Reach = StagecoachPass-1 RS = 5.9 Culv River = Stagecoach Pass Reach = StagecoachPass-I RS = 5.89 

2820 Legend 2818 

WS Method 1 

WS 100-yr 6-yr 
2816 

Ground 

g 2816 
c 
0 .- Bank Sta 
+. m 
5 
iij 2814 w 

2812 
2812 

2810 2810 
9800 9900 I0000 I0100 10200 10300 9 

Station (fl) Station (fl) 

SCP-Split Flow SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 5.72 

2802 

2800 

2798 

2796 g 
c < 2794 
3 a 

2792 

2790 

2788 

2786 
9650 9700 9750 9800 9850 9900 99501000010050 9800 9900 I0000 10100 10200 10300 10400 

Station (fl) Station (fl) 

SCP-Split Flow SCP-Split Flow 

9800 9850 9900 9950 10000 10050 I0100 10150 9850 9900 9950 10000 10050 I0100 10150 

Station (fl) Station (A) 



SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-l RS = 5.55 

WS Method 1 

WS 100-yr 6y r  

1 / 1 Ground I 
- 2771 Bank Sta 
E. 
C 
0 

2770 

5 - 

Station (ft) 

SCP-Split Flow 
River = Stagecoach Pass Reach = Stagecoachpass-I RS = 5.46 

WS 10Gyr Syr  

WS Method 1 

Ground 

Bank Sta 

9800 9850 9900 9950 10000 10050 I0100 

Station (ft) 

SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-1 RS = 5.37 

SCP-Split Flow 
River = Stagecoach Pass Reach = Stagecoachpass-I RS = 5.51 

Station (R) 

SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 5.43 

2762 

WS Method 1 
2760 .- 

WS 100-yr 6-yr -- 
2758 

Bank Sta 
-- 

2756 

2754 

2752 

2750 
9800 9850 9900 9950 10000 10050 I0100 

Station (fl) 

SCP-Split Flow 
River = Stagecoach Pass Reach = Stagecoachpass-I RS = 5.27 

I Station (fl) Station (fl) 



SCP-Split Flow SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 5.18 River = Stagecoach Pass Reach = StagecoachPass-I RS = 5.12 

2728 
Legend 2735 

WS Method I 

WS 100-yr 6-yr 2730 

Ground 
.. - 

2725 r 
c 
0 

C BankSta .- 2724 - 
> m Encroachment $ 
i3 iii 2720 

2722 
2715 

2720 2710 
9 50 9 0000 10050 I0100 

Station (ft) Station (ft) 

SCP-Split Flow SCP-Split Flow 

Station (R) Station (ft) 

SCP-Split Flow SCP-Split Flow 

9800 9850 9900 9950 I0000 10050 I0100 10150 9950 I0000 10050 10100 10150 10200 10250 10300 

Station (fl) Station (ft) 



SCP-Split Flow 
River = Stagecoach Pass Reach = StagemchPass-l RS = 4.81 

I Station (fl) 

SCP-Split Flow 
River = Stagecoach Pass Reach = StaoecoachPass-I RS = 4.72 

WS 100-yr 6-yr 

WS Method 1 

Ground 

Bank Sta 

9900 9950 10000 10050 10100 10150 10200 10250 

Station (fl) 

SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 4.53 

SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 4.77 

WS Method 1 

WS 100-yr 6-yr 

Ground 

Encroachment 

9800 9850 9900 9950 10000 I0050 10100 

Station (fl) 

SCP-Split Flow 
River = Stagecoach Pass Reach = Stagecoachpass-I RS = 4.62 

WS Method 1 

WS 100-yr6-yr 

Ground 

Bani Sta 

9900 9950 I0000 10050 10100 I0150 10200 

Station (R) 

SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 4.43 

I Station (fl) Station (fl) 



SCP-Split Flow SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 4.34 River = Stagecoach Pass Reach = StagecoachPass-I RS = 4.3 

2624 

WS 100-yr 6y r  

WS Method 1 2622 

Ground 

.- 
m > 
a, 
Z 2618 

2616 

2614 
9900 9950 10000 10050 10100 10150 10200 10250 10300 9850 9900 9950 I0000 10050 I0100 10150 

Station (fl) Station (fl) 

SCP-Split Flow SCP-Split Flow 

9850 9900 9950 I0000 10050 10100 9800 9850 9900 9950 I0000 10050 I0100 10150 

Station (fl) Station (fl) 

SCP-Split Flow SCP-Split Flow 

9800 9850 9900 9950 10000 10050 10100 9800 9900 10000 10100 10200 10300 10400 

L Station (fl) Station (fl) 



I SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 3.96 

WS 100-yr 6-yr 

WS Method 1 

1 \ / 1 Ground 1 
2592 Bank Sta 

5 
C 
0 

2590 

Station (R) 

SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 3.82 

Station (ft) 

SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 3.66 

SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 3.9 

Station (ft) 

SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 3.72 

Legend 

WS 100-yr 6-y 

WS Method 1 

Ground 

~ a n k  Sta 

Encroachmen 

9800 9900 I0000 10100 10200 10300 

I Station (ft) Station (fl) 



SCP-Split Flow SCP-Split Flow 
River= Stagecaach Pass Reach = StagecaachPassl RS = 3.63 Culv River = Stagecoach Pars Reach = StagecoachPassf RS = 3.63 Culv 

Station (8) Station (fl) 

SCP-Split Flow SCP-Split Flow 

Station (fl) Station (ft) 

SCP-Split Flow SCP-Split Flow 
River = Stagewach Pass Reach = StagecoachPass-l RS = 3.53 

Station (fl) station (fl) 



SCP-Split Flow SCP-Split Flow 
River = Stagecoach Pass Reach = StagewachPass-1 RS = 3.35 River = Stagecoach Pass Reach = StagecoachPass-1 RS = 3.31 

..............4+--.- 

Station (R) Station (8) 

SCP-Split Flow SCP-Split Flow 
River = Stagecoach Pass Reach = StagewachPass-I RS = 3.25 River = Stagecoach Pass Reach = StagewachPass-I RS = 3.16 

00 

Station (ft) Station (R) 

SCP-Split Flow SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 3.06 River = Stagecoach Pass Reach = StagemchPass-I RS = 3.03 

WS Method 1 

WS 100yr 6yr  

Ground 

9900 9950 10000 10050 10100 10150 

Station (R) Station (R) 



- 

SCPSplit Fiow 
River = Stagecoach Pass Reach = Stagecoachpass-I RS = 2.97 

2496 

e 9 4  

- s 2492 
C 
0 .- ... m > m 

2490 

2488 

2486 
9750 9800 9850 9900 9950 10000100501010010150 

Station (fl) 

SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 2.92 

SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 2.96 Culv 

Station (fl) 

SCP-Split Fiow 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 2.95 

Legend 

WS Method 1 

WS 100-yr 6-yr 

Ground 

Bank Sta 

Encroachment 

9700 9800 9900 10000 I0100 10200 10300 

Station (17) 

SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 2.86 

I Station (fl) Station (R) 



SCP-Split Flow SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-I RS = 2.8 River = Stagecoach Pass Reach = StagecoachPass-I RS = 2.76 

Station (H) Station (ft) 

SCP-Split Flow SCP-Split Flow 
River = Stagecoach Pass Reach = Levee Breakout RS = 2.70 River = Stagecoach Pass Reach = Levee Breakout RS = 2.62 

Station (H) Station (H) 

SCP-Split Flow SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-2 RS = 2.7 River = Stagecoach Pass Reach = SlagecoachPass-2 RS = 2.61 

Station (ft) Station (H) 



SCP-Split Flow SCP-Split Flow 
River = Stagecoach Pass Reach = Stagecoachpass2 RS = 2.58 River = Stagecoach Pass Reach = StagecoachPass-2 RS = 2.5 

Station (fl) Station (R) 

SCP-Split Flow SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPas&2 RS = 2.495 Culv River = Stagecoach Pars Reach = StagecoachPass-2 RS = 2.495 Cuiv 

Station (ft) Station (ft) 

SCP-Split Flow SCP-Split Flow 
River = Stagecoach Pass Reach = Stagecoachpass-2 RS = 2.49 River = Stagecoach Pass Reach = StagewachPass-2 RS = 2.41 

00 9850 9900 9950 10000 10050 10100 10150 

Station (ft) Station (fl) 



2416 

WS 100-yr 6-yr 
2414 

WS Method 1 

Ground 
2412 

Levee 

b 4 1 0  5 

m 
2408 

2406 

2404 
9900 I0000 I0100 10200 10300 10400 

Station (ft) 

SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-2 RS = 2.23 

SCP-Split Flow 
River = Stagecoach Pass Reach = Stagecoachpass-2 RS = 2.3 

Station (It) 

SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-2 RS = 2.15 

2404 
Legend 

WS 100-yr 6-y 

WS Method 1 
2402 

Ground 
--.-+---- 

Levee 

2400 
Bank Sta 

2398 

2396 
9700 9800 9900 10000 10100 10200 

Station (fl) 

SCP-Split Flow 
River = StagecoachPass Reach = Stagecoachpass-2 RS = 2.145 Culv 

Station (ft) Station (ft) 



Station (R) 

SCP-Split Flow 
River = Staaecoach Pass Reach = StaaewachPass-2 RS = 2.02 

Station (ft) 

SCP-Split Flow 
River = Stagecoach Pass Reach = StagewachPass-2 RS = 1.92 

2380 

2378 

2376 

- 2374 
E 
C 
0 .- 2372 
> m 
iii 

2370 

a 6 8  

2366 

2364 
9900 9950 I0000 10050 I0100 10150 

Station (fl) 

SCP-Split Flow 
River = Stagewach Pass Reach = StagecoachPass-2 RS = 1.88 

Station (ft) Station (fl) 



Station (ft) 

SCP-Split Flow 
River = Stagecoach Pass Reach = Stagecoachpass-2 RS = 1.72 

2350 

WS 100-yr 6-yr 

WS Method 1 
2348 

Ground 

Bank Sta 

(U 

iii 

2344 

2342 
9800 9900 I0000 10100 10200 10300 10400 10500 

Station (fl) 

SCP-Split Flow 
River= Stagecoach Pass Reach = StagecoachPass-2 RS = 1.57 

C 
0 .- - m 
> a, 

iii 

SCP-Split Flow 
River = Stagecoach Pass Reach = Stagecoachpass-2 RS = 1.76 

2362 

2360 WS 100-yr 6-yr 

WS Method 1 
2358 

Ground 

2356 Bank Sta 

2354 

2352 

2350 

2348 

2346 
9700 9800 9900 10000 10100 10200 10300 

Station (ft) 

SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-2 RS = 1.66 

WS Method I 

..-3--...... 

00 

Station (ft) 

SCP-Split Flow 
River = Stagecoach Pass Reach = Stagecoachpass-2 RS = 1.53 

Station (fl) Station (fl) 



SCP-Split Flow SCPSplit Flow 
River = Stagecoach Pass Reach = StagecoachPass-2 RS = 1.47 River = Stagecoach Pass Reach = StagecoachPass4 RS = 1.44 

2320 2318 

WS 100-yr 6-yr 

WS Method 1 2316 

Ground 
.... - 2317 Levee 2314 E 

C C o Bank Sta .g 2316 .- + 
> m 
m 2 m 2315 2312 

2314 
2310 

2313 

2312 2308 
9 00 9 

Station (fl) Station (fi) 

SCP-Split Flow SCP-Split Flow 

Station (ft) Station (fl) 

SCP-Spli Flow SCPSplit Flow 

9600 9700 9800 9900 10000 I0100 10200 9700 9800 9900 I0000 I0100 10200 

Station (fl) Station (fl) 



SCP-Split Flow SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-2 RS = 1.1 River = Stagewach Pass Reach = StagewachPass-2 RS = 1.07 

2282 
Legend 

WS 100-yr6-yr 

WS Method 1 

Ground 
.. - Levee 

$5 
C 
o Bank Sta g 2278 
5 
!ii 

2276 

2274 
9 00 

Station (R) Station (fl) 

SCP-Split Flow SCP-Split Flow 
River = Stagewach Pass Reach = StagewachPass-2 RS = 1.01 River = Stagecoach Pass Reach = SlagecoachPass-2 RS = 0.99 Culv 

2272 
Legend 

WS 100-yr 6-yr 

WS Method 1 
2270 

Ground 

~ a n k  Sta 

m 
!ii 

2266 

2264 
9 00 

Station (R) Station (R) 

SCP-Split Flow SCP-Split Flow 
River = Stagewah Pass Reach = StagecaachPass2 RS = 0.99 cuiv River = Staaewach Pass Reach = StagewachPass-2 RS = 0.98 

Legend 2272 
Legend 

WS 10Oyr 6-yr WS 100-yr 6-yr 

WS Method 1 2270 WS Method 1 

Ground Ground 

2268 
c Bank Sta .- - Bank Sta 
m > 
a, 
!ii 2266 

2264 

2262 
9600 9700 9800 9900 IOWO 10100 10200 9600 9700 9800 9900 10000 I0100 10200 

Station (R) Station (R) 



SCP-Split Flow 
River = Stagecoach Pass Reach = StagecoachPass-2 RS = 0.93 

9600 9800 10000 10200 10400 10600 

Station (fl) 

e 



UPPER BOULDERS WASH 



North Scottsdale Delineation Study, UBW North Scottsdale Deiineation Study, UBW 
River = Upper Boulders W Reach = UpperBoulders-I RS = 4.03 River = Upper Boulders W Reach = UpperBoulders-I RS = 3.94 

2674 2664 

2663 

2672 

2662 

2670 
c 2661 
0 c 
.- 0 .- Encroachment - 2 m 
(D 

E 2668 
2660 a 

2659 

2666 
2658 

2664 2657 
9850 9900 9950 I0000 10050 10100 9 

Station (R) Station (ft) 

North Swttsdaie Delineation Study, UBW North Scottsdale Delineation Study, UBW 
-1 RS = 3.87 1 RS = 3.8 

50 

Station (R) Station (fl) 

North Scottsdale Delineation Study, UBW North Scottsdale Delineation Study, UBW 
RS = 3.77 pperBoulders-I RS = 3.67 

WS 100-yr 6-hr 

WS Meth 1 

Ground 

Bank Sta 

9920 9940 9960 9980 1000010020 10040 10060 10080 9850 9900 9950 I0000 10050 I0100 10150 10200 

Station (ft) Station (R) 



North Scottsdale Delineation Study, UBW North Scottsdale Delineation Study, UBW 
River = Upper Boulders W Reach = UpperBoulden-I RS = 3.66 River = Upper Boulderr W Reach = UpperBaulders-l RS = 3.64 Culv 

2640 2640 

2638 
2638 

2636 

2636 
- lneff " 2634 

C 
0 

c .- 0 .- Bank Sta - - 
9 m 
(U 

> Encroachment 
iii 2634 

3! 2632 
W 

2630 

2632 
2628 

2630 2626 
9 9 50 

Stalion (R) Station (ft) 

North Scottsdale Delineation Study, UBW North Scottsdale Delineation Study, UBW 
rs-I RS = 3.62 

Legend 

WS Meth 1 

WS 100-yr 6-hr 

Ground 

lneff 

00 

Station (fl) Station (ft) 

North Scottsdale Delineation Study, UBW North Scottsdale Delineation Study, UBW 
River = Upper Boulders W Reach = UpperBoulders-I RS = 3.58 

9750 9800 9850 9900 9950 10000 10050 9950 I0000 10050 10100 10150 10200 

Station (ft) Station (ft) 



Station (fl) 

Station (8) Station (fl) 

North Scottsdale Delineation Study, UBW North Scottsdale Delineation Study, UBW 
Boulders W Reach = UpperBoulders-I RS = 3.14 River = Upper Boulders W Reach = UpperBoulders-I RS = 3.1 1 



North Scottsdale Delineation Study, UBW 
River = Upper Boulden W Reach = U~perBoulders-1 RS = 3.045 Culv i 

Station (fl) 

North Scottsdale Delineation Study, UBW 
River = Upper Boulders W Reach = UppetBoulders-I RS = 3.045 Culv 

2582 
Legend 

WS 100-yr 6-hr 

2580 WS Meth 1 

Ground 

2578 

Bank Sta 

Encroachment 
2576 

2574 

2572 
9900 9950 I0000 10050 I0100 10150 10200 

Station (fl) 

North Scottsdale Delineation Study, UBW 
River = Upper Boulders W Reach = UpperBoulders-l RS = 2.97 

2578 

2576 

2574 

2572 

2570 

2568 

2566 
9900 9950 10000 10050 10100 10150 10200 10250 10300 

Station (ft) 

North Scottsdale Delineation Study, UBW 
River = Upper Boulders W Reach = UpperBoulders-I RS = 3.04 

2582 
Legend 

WS 100-yr 6-hr 

2580 WS Meth 1 

Ground 

2578 

Bank St 

Encroachme 
2576 

2574 

2572 
9900 9950 10000 10050 I0100 10150 10200 . 

Station (fl) 

North Sconsdale Delineation Study, UBW 
River = Upper Boulders W Reach = UpperBoulders-I RS = 2.88 

Station (ft) Station (ft) 



North Scottsdale Delineation Study, UBW North Scottsdale Delineation Study, UBW 
River = Upper Boulders W Reach = UpperBoulders-I RS = 2.85 

I 

Encroachment 

Station (ft) Station (it) 

North Scottsdale Delineation Study. UBW North Scottsdale Delineation Study, UBW 

Station (ft) Station (R) 

North Scottsdale Delinealion Study, UBW North Scottsdale Delineation Study. UBW 
River = Upper Boulders W Reach = UpperBoulden-I RS = 2.64 

2540 

2539 

2538 - 
E 
C 
0 .- ;ii 2537 
> m 
iij 

2536 

2535 

2534 
9600 9700 9800 9900 1000010100 10200 10300 10400 9800 9900 I0000 10100 10200 10300 10400 

Station (ft) Station (R) 





North Scottsdale Delineation Study, UBW North Scottsdale Delineation Study, UBW 

I 
. ..... <~ 

Station (fl) Station (fl) 

North Scottsdale Delineation Study, UBW North Scottsdale Delineation Study, UBW 
River = Upper Boulders W Reach = UpperBouiden-I RS = 1.98 River = Upper Boulders W Reach = UpperBoulders-I RS = 1.92 

2482 
Legend 

2480 WS 100-yr 6-hr 

WS Meth 1 

2478 Ground 

- Bank Sta 
2476 

C 
0 .- - 
m > 
P 2474 
W 

2472 

2470 

2468 
9 50 

Station (fl) Station (fl) 
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D w t r O m  2547.21 

Roadrurnr Drive ClWxq CBC C w w I  Uprtrem 1.19 Wend  T<.U NIA DEI Sw0y  2582.37 1 
Daunatrem 2581.18 

o e ~ e n  W g o  Drive ciwa' csc cwal UPIVM~ 1.55 ~sgsnd ~ r a u  CM c3  h u  3210932110 PWSW 2598.07 6 
D w t r e m  2598.Y 

Calvsr, Drive ClO'd' CBC C W a l  Upl t rem 2.05 Legend Tnil C M  4 h 5  31OY31035 P M S u n y  284426 
D w t r e m  2843.47 

sanarng stones ~ o a d  cia i 4 t t m  upstr- 3.~15 NIA NIA NIA DEI survy 28.16.~ 
D a m r m m  2W.82 

Fan MASouth Preserve Way ~ l c f i r 4 n  CBC u p s t n m  1.16 Legend T r d  Caner Burper, 5 34970 P l u u l S m y  2558.75 
Damstram 2557.80 

Prosono way 6 ~ 1 0 ~  r 4tt CBC ~ p r t r ~ m  1.77 Legend Trail Caner Burgess 11 34978 P W S w o y  2611.M 
0 m U e ~  2610.U 

F i i  6C 
- 

W e r U ~ d  Drive - P l u u l s u v ~  uy.Iop 6 
2453.80 

P h a  Road P ~ w O Y  
92nd P!aGa NIA Swoy  2583.50 7 

2562.59 
Suxfy VvU Drive 2-lm x 5n CBC Upslmam 2.27. W A  S w a y  2581.88 7 

2586.74 
WA S w  2603.98 7 

2801.32 
Lwond 1r.Y PKWY 3 - l a  r 4 n  CBC Up.trum 2.58 -7 SWW 2 6 a . w  7 

2026.03 
U p p r  Boulder. Wash W I W  Drive &lOn x 4fl CBC Upstraam 0.49 GiiberUMl 5 31083 P h  2314.32 6 

m l t r s v n  2313.82 
w e s w  Drive w n x 3 n  CBC UPIVWI 0.73 wudald Brcekr M n o y  12 37433 P h  23U.M 

D w t r e a m  USB.YI 
Haydan Road 2-En r 4 n  CBC Upstream 1.17 Boulden Vim& 2 30588 P l w  2580.00 

WrmlVBam 2300.00 
l.Bnx4H CBC Upstrum 1.17 B v u c n  Pinna* 2 3EaS P l w  2390.00 

Dvmstrem 2389.00 
P h s  Rmd Weir.1 Way C m m  1.23 P W S w a y  
BZM Phco % l m  x 51t CBC ~ p r v s m  3.045 ~ q o n d  ~ru l  NIA W A  S W  2603.98 7 

D0mUV.m 2601.32 
LugsM Tmil PKWY 2-3R CP Upstrum 3.84 2627.00 

Dans t ram 2623.10 

SUoe Coach Pars Wash Sseusd* Road C l c f i i 4 ~ C B C  U p s M m  0.99 B v u e m  D E l S u v q  2265.81 
Dormitrwm UB0.72 

Iremmd Drive Wa* 1.84 B&an G l m m  5 U880 p- 8 
781h Way C lDRx l t l  CBC Upslmm 2.145 Bw!dan P+va& 3 30587 PluulS-y 2385.84 

D-usam 23M.85 
81rl St-1 

cum svw s- I 



'U .1~ inrrna*rmvarpVnMOmWonb~nrr~xto~um.dj l~~rrn~hnypYuwYr* .hwnlor -mwoIwm 

1 lnvsru tom DEI Survev. 

Wash 

2 ~0-f  ~ e s *  horn p i n  
3 P m  asu  ea.usled b s e a  on D a m  adlustm~l  faam 
4 PW aaU .a UIW W w  common mn *lm DEI S Y r n  
5 P h  dab us& far bask m d  gwmitry 
6 See d e m d  u r n  s h t  fix huwd hf0rmaC-m. 
7 inverts (ram ciof smsaua svvsy. 
8 TopeprepNs mapping prnvId6-d by FCDMC used. 

crOIs1np 

Sw.1 

Plma Road 

1 0 2 ~  sfrwt 

SlhwhvsnDrbe 
(Mlrabd West Enmncs) 
Stwahavn Dnve 
(Mlrabd East EoVa-) 

TYP. 

2-8n x4n CBC 

NIA 
NIA 
NIA 
NIA 
2 - 8 n r a c e c  ' 

2-lonrUt/Vch 

t10ft r 3fl *reh 

Ct01. S.SIID~U 
S~bdMslon 

S1oMh.vnVMinb.l 

Slonebvw.Mdd 

D m l r e m  
up.tr*m 
D m V e m  

upraeM 
D m n l W m  
U p r W m  
Danumm 
UprVeun 
D-Veun 

RS ' 

3 63 

4 W  
4-39 
4 53 
564 
5 w 

6 %  

8 545 

EnQ'nnr 

NIA 

NIA 

COS AS%"lH 
~ r s h i w  s h n t  M 

L)l(. 

Collruon 

DEl S w . y  

DEl S W  
DEI S u m  
DEl b u w y  
DEI S u n y  
D E l S w y  

DEI S w . y  

DEISM 

EleraUon 

2484 41 
254776 
2546.84 

281231 
2811 112 
289724 
288627 
2Wl 61 
ZWO OB 

NoU. 



Plan Set; 

Pre~ared  bv: - -- 

Sheets: 
Wash - 
COS AS-BulM Sheets 

Infrastructure lmprovement Plans for Boulder Ridge 
Boulder Ridge lmprovement Plans 
WoodlPatel Associates 
7 , 8 , 9  and 12 
Fan 6C 
3221 5-3221 7 

Plan Flip Station 
Station Direction Correction 

Factor 

MSTLAND ROAD ALIGNMENT 
P 
P 
2-IO'x4' CBC 

INV N = 
INV S = 

P 
P 
P 
P 
P 
3-24" RGRCP 

INV N = 
INV S = 

MHIO 

85th STREET ALIGNMENT 
MH10 1024.14 
P 1033.15 
P 1275 

Station 
Correction 
Factor 
Applied 

5386.1 
683.7 
948.7 

1018.8 
1000 

1037.6 
1098.7 
1123.7 
1423.7 
1473.7 
1583.7 
1712.3 
1686.9 
1737.7 

1773.65 

Elevation Elevation 
PerPian COS 88 ' , 

Per Plan w/ 
Correction 

2.35 



Plan Set: 

Pre~ared bv: 
Sheets: 
Wash: - 
COS AS-Built Sheets 

Paving, Grading, Drainage 8 Utility Plan for Winfield 
Winfield Plat Two Phase 1 
Gilbertson 
5 
Upper Bolden Wash 
3221 5-3221 7 

Plan Station 
Station Correction 

Factor 

WINFIELD DRIVE ALIGNMENT 

P 
6-lO'x3' CBC 

INV E = 
INV W = 

P 
P 
P 
P 
P 
P 
P 
P 

Statlon 
Correction 
Factor 
Applied 

Elevation Elevation 
Per Plan COS 88 

Per Plan w/ 
Correction 



Plan Set: Legend Trail Recreation Center 
Phase I of Parcel D 

Pre~ared bv: CVL 
Sheets: C3 and C4 
Wash - Fan 6AN 
COS AS-Built Sheets 32109,32110 

Plan Flip Station Station Station Station Elevation Elevation. 
Station Direction Correction Correction Correction Correction PerPlan COS88 

Factor Factor Factor Factor Per Plan w/ 
Upstream Downstream Applled Applied Correction 

Upstream Downstream 3.13 
DESERT RIDGE DRIVE ALIGNMENT 2693.8 2585.59 

P 1620.64 -1620.64 1073.16 964.95 2603.24 2606.37 
P 1520.64 -1520.64 1173.16 1064.95 2601.9 2605.03 
P 1477.09 -1477.09 1216.71 1108.5 2601.8 2604.93 
P 1415.38 -1415.38 1278.42 1170.21 2602.03 2605.16 
P 1362 -1362 1331.8 1223.59 2602.3 2605.43 
2-IO'x4' CBC 

INV S = 1 -1 2594 2597.13 
INV N = 1356.33 -1356.33 2595.1 2598.23 

Inbetween Culvets 1339.36 -1 339.36 1354.44 1246.23 
2-1 O'x4' CBC 

INVS= 1 -1 2594 2597.13 
INV N = 1322.39 -1322.39 2595:l 2598.23 

P 1208.98 -1208.98 1484.82 1376.61 2604.32 2607.45 
VG 1181.96 -1181.96 151 1.84 1403.63 2603.7 2606.63 
P 1088 -1088 1605.8 1497.59 2605.02 2608.15 



Plan Set: 

Wash - 
COS AS-Built Sheets 

Legend Trail Recreation Center 
Parcel E 
CVL 
4, 5 
Fan 6AN 
31034,31035 

PLAN Flip Correction 
STATION Direction Factor 

INV N = 1046 -1046 
INVS- 1046 -1046 

1019.5 -1019.5 
1004.09 -1004.09 
892.88 -892.88 
874.54 -874.54 
824.54 -824.54 

CAVALRY DRIVE ALIGNMENT 

P 
P 
P 
P 
P 
4-lO'x4' CBC 

Correction 
Factor 
Applied 

Elevation Elevation 
Per Plan COS 88 

Per Plan w/ 
Correction 

1.95 



Plan Set: Offsite Sewer 
Scottsdale Road to Hayden Road Alignment 

Prenared bv: Tecolote 
Sheets: I 1  and 12 
Wash - 
COS AS-Built Sheets 

Plan Flip Station Station Station Station Elevation Elevation 
Station Direction Correctior Correctior Correctior Comctior Per Plan COS 88 

Factor Factor Factor Factor Per Plan w/ 
Upstream Downstre: Applied Applied Correction 

Upstream Downstream 2 
WESTLAND ROAD 5827.06 5693.35 

P 4100 -4100 
P 4480 -4480 
5-6'xY CBC 

INV S = 4540 -4540 
INV N = 4540 -4540 

P 4844 -4844 
P 5028 -5028 
P 5324 -5324 



Pian Set: Legend Trail Parcel A 

pre~ared bv: 
Sheets: 
Wash - 
COS AS-Built Sheets 

Cafter Burgess 
3 and 4 

Fan 6 AN 
34968-34969 

Plan Fiip Station Station 
Station Direction Correction Correction 

Factor Factor 
Upstream Downstream 

PRESERVE WAY ALIGNMENT (Fan 6A NoHhl 
P 875.55 
P 840.55 
P 734.38 
P 645.14 
P 615.14 
P 585.14 
P 494.19 
P 426 
P 296.14 
4-1 O'x4' CBC 
INVN = 267 
INV S = 204 
P 256.68 
VG 218.95 

Station 
Correction 

Factor 
Applied 

Upstream 

Station Elevation Elevation 
Correction Per Plan COS 88 

Factor Per Plan w/ ' 

Applied Correction 
Downstream 2.75 



Plan Set: Legend Trail Parcel A 

Prepared bv: Carter Burgess 
Sheets: 11 

Fan 6AS 
COS AS-Built Sheets 34976 

Plan Flip Station Station Station Station Elevation Elevation 
Station Direction Correction CorrecUon Correction Correction Per Plan COS 88 

Factor Factor Factor Factor Per Plan w/ ' 

Upstream Downstream Applied Applied Correction 
Upstream Downstream 2.24 ' 

PRESERVE WAYALIGNMENT and 99TH WAY (Fan %A SouUlt 
-2830.07 -2684.2 

3800.18 970.1 1 1115.98 2614.93 2617.17 
3837.18 1007.11 1152.98 2615.25 2617.49 
3847.28 1017.21 1163.08 2615.32 2617.56 

5-IO'x4' CBC 
INV N = 3920 1089 93 1235.8 2608 2610.24 
INVS= 3920 1089.93 1235.8 2609 2611.24 

P 3927 1096.93 1242.8 2616 2618.24 
P 3988.53 11 58.46 1304.33 2615.69 2617.93 
P 4036.53 1206.46 1352.33 2615.45 2617.69 
P 4044.77 1214.7 1360.57 2615.43 2617.67 
P 4066.53 1236.46 1362.33 2615.57 2617.81 
P 4096.53 1266.46 1412.33 2616.12 2618.36 

4257.89 1427.82 1573.69 2620.54 2622.78 



Plan Set: Legend Tra~l Parcel A 

PreIJared bv: Carter Burgess 
5 

Wash - F6AS 
COS AS-Bullt Sheets 34970 

Plan Flip Station Station Station Station Elevation Elevation 
Station Direction Correction Correction Correction Correction Per Plan COS 88 

Factor Factor Factor Factor Per Plan wl  
Upstream Downstream Applied Applied Correction 

Upstream Downstream 2.88 

PRESERVE WAY ALIGNMENT (Fan 6A South) 2138.18 2116.8 
P 1182.5 -1182.5 955.68 934.3 256622 2569.1 
P 1116.5 -1116.5 1021.68 1000.3 2565.01 2567.89 
P 1107.5 -11075 1030.66 1009.3 2565.04 2567.92 
5-1 0x4' CBC 

INV N = 1015 -1015 1123.18 1101.8 2556 2558.88 
INV S = 1015 -1015 1123.18 1 101.8 2554.5 2557.38 

P 999.78 -999.78 11384 11 17.02 2565.57 2568.45 
967.28 -967.28 1170.9 1149.52 2565.14 2568.02 
940 48 -940.48 11977 1176.32 2563.93 2566.81 
934.78 -934.78 1203.4 1182.02 2563.57 2566.45 
910.55 -910.55 1227.63 1206.25 2561.96 2564.84 
875.55 -875.55 1262.63 1241.25 2559.99 2562.87 
840.55 -840.55 1297.63 1276.25 2558.78 2561.66 



plan Set: Legend Trail Parcel A 

Pre~ared bv: Carter Burgess 
Sheets: 18 
Wash - Upper Fan 5 
COS AS-Built Sheets 34983 

Plan Flip Station Station Station Station Elevation Elevation 
Station Direction Correction Correction Correction Correction Per Plan COS 88 

Factor Factor Factor Factor Per Plan w/ 
Upstream Downstream Applied Applied Correction 

Upstream Downstream 2.73 

SEVEN PALMS DRIVE ALIGNMENT ( U D D ~ ~  Fan 5) 
P 
P 976.38 
P 932.88 
3-lO'x4' CBC 

INV N = 895 
INVS = 895 

P 902.88 
P 872.88 
P 799 
P 769 
P 739 
P 691.76 
P 532.58 
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iMPROVEMENT DISTRICT NO 1 3705 
CIVIL PLANS BID CALL VOL 1 OF 3 - - 

A PART OF THE WEST % OF SECTION 5. THE EAST !/z OF SECTION 6. THE EAST '/2 AND THE s w  OF SECTION 7 
AND THE NW % OF SECTION 8, T5N. R5E. G&SHB&M, MARlCOPA COUNTY. ARIZON~; 

I I 
4 5 5 0  NORTH l 2 T H  STREE; 

PHOENIX. AZ 85014 
PHONE 1602) 264-6831  
FAX 1602) 264-0928 

VOL. 1 

~ O F m Q O m T B )  
SOUTHWEST CORNER. SECTDN 7. 
TOWNSHIP 5 N. RIWGE 5 E 
N: 9999.9127 
E; 9999.9587 

2 -I I . I I STAGE COACH L FWA R O N  
L BRASS C W  IN H M  HOLE 

C.O.S. OATW 2959.15 

Vicinity Mop 
N.T.S. NOTE 

Z€E 5UEET 4 P3R CITY 
Of XDU5MLE SIGNOW 

DEPARTMENT OF -AL SERVlCES 1,s B W K  

7 
*PPRWED: LFC 7/7/9 Y 

O E P ~  DIVMWENTK S W M M S  
, . 

DATE 
(WATER) 

VOL. 2 
VOL. .3 

SHEET INDEX I I 
SHT. NO. MSCRIPTKlN , I 

COVER S H n T  
1 NOTES. O M R U  MM( MW. LEGEND. BPICH UMKS 
2 STANDM STRE~T SECTIONS. TYPICN DETMS 

3-30 MASTER QUNTITY M E E T / S W M M Y  SHEETS 
4 INDEX MAP FOR LEGEND TAM 

5-35 W R O V E K N T  P~CNS FOR LEGEND TRNL W/ 
(ON-SITE L CfFiSITE) SPECIFIC D E T N S  

3 6 - 3 8  PUA R O N  aeROMMENT P L M  
3 9 - 4 3  MUAGE MT& 
44 P E E S T R I M  M E R P * S S - W / R E T U W  W K L S  
4 5 - 4 8  DRlJNeCX PIPE PRGfllES 
4 9  

151- IS9 
PiMA RoAD L L&ND TRAH. LIGHTING DETMLS 
SIGNING ANC STPIPING PLMIS 

I r*l 
GHZ-GI 122 

INDEX MAP FOR IPARCEI. BIC 
IMPROVEMENT PI,ANS FOR PARCEL B.,C WI 
-*ECFIC CCTULF. OUN.IT!IY SHEE r5 
INDEX MAD FOR PARCEL F 
IMPROVEMEEIT PLFNS FOR I'AKCEL F W/ 
SPECIFIC DLlIU1.5. 0 U A N l I I Y  SHCCT 
INDCX MW IOR PN~CEL GIH 
IMPROYEUih!l P<:I\ElS I OR PARCEL G l t l  W /  "., arLCIF1C DEIAILS. O U A N l I l l  SHECT 

iNDLX MAT' FOR PARCEL I/J 

IMPROVtUEHIS PLANS TOR PARCEL i/J Vi: 
SPECIkIC IIE IIULS. OUAFCIII Y SHCE I 
OF1 SITE SCWER PN~CCL K. OUPN~IIY s ~ t i T  
NOTES. SHEET &EX 
LMIOSCWE ?LA& 
IRRIGATION PLANS 
LWDSCAPE. & SPECIFICATIONS IRRIG~TION DETAILS 

DESERT RWCH f)OOSTCK STATION 
DRY lJTillTlf:SlQP$, ULTUEST $ & A Z Y  HOUIIT.*I -1 



- - 

LOCATED IN A PART OF THE 
SOUTHWEST QUARTER OF SECTION 5 

AND A PART OF THE NORTHWEST 
QUARTER OF SECTION 8. TOWNSHIP 5 

NORTH. RANGE 5 EAST, OF THE GILA AND 
SALT RIVER BASE AND MERIDIAN. MARICOPA 

COUNTY. ARIZONA 

- 
YW1 " l U n M l O l B L Y u n  A W l r v r s V K K  

ClTY O F  SCOTTSDME s15 m-0111 
PYL RPTURlll- w. PBaQIUI 

GRADING & W P U  NOTES TO CONTRACTORS u. m as- 

~ ~ ~ m r r n u r u . r u s o u r C p m a , r o o n w  R @ -- -- -u.K.mo 
9 r m 5 D I L E a s Q = a Y O ~ m - U .  n r f f r u a a r v r m .  
SDBINE---~DO n MLY 

*a m LEGEM) 

STORM SEWER NOTES TO CONTRACTORS -C -WB1 - -7uum 
L ~ n a a ~ a n n ~ u ~ m a m ~ ~ 7 o n r m m u f f  - OBaB- 

nE-wcnBlsl~.sz-m-mxsmnraa 6 n- - -C -.ma e umvuvr 

2. U ~ f T M m ~ D U . ~ . = m ~ K X l l * I S ~ m  
- -5m -a- aam 

PWEmMCDllilffM#F#mUOI1WLUNTBL 0 DLn.UPL 
0 -- 0 w . v a V T  

~ ~ - ~ ~ m a m m a ~ w , m r - - w  --- 
mmmwCLUlR =-- m rmmri 

~ C Q m u a - r r n c f f ~ m n E o r r u a n  A -- e - o m p ~ .  
C U O l D I E D m r m F r r n f f n E R l R l r m s n r ~ m E n a r a  O . g m f f ~  b UrCnUBl 

mrDLmsUIIL-mcmiltartD~nrs~ 
.TI.Eff-mmL- P2Am cunn- - -mmRD.LIC 

I C.s lP~s%iEOLIUmm -- POZY P U L l L I T P N M  ----- - 

SHEET MIEX 
3 --PEET*mm 

2 - U L X W P I ~ W  

= -(IIUmES 

3-25 - uA(OVnarT - 
/ 'm -sTBIyiRI( 

17-n - cwwo - 
33-38 -KwsRY 
37-90 - an m w r u s  
U) -M OFF WYL mms 
41 -BOX DEIM 

+2 -BUBLELPOETy 

+3 -LaaLYEasma 

U - 5PUWAY m& 
43-47 - 5- DIW pIIoRLs 

BENCHMARK 
* O r m Y m - S E F R I I * T 1 F I W P J ~  - 5 EISI.FOUO OLOmm5 w. 
 EVAID ID) - m M a 7 m  ff ~ M I L U  

FLOOD INSURANCE RATE MAP (FIRM) INFORMATION 

CLUUn **EL- nm m f f " m  mrmE SaERaoarvm 
L k m ~ U ~  

+LT- 

WATER PRESSURE CERTIFICATE 
T H E W A T E R f m E U a m w n ~ W d B E N O m M m m  
lDEOUITELY -7 WATER N -1 OJLNmr LID 
PRESSIB TO Ym L W  FEE PROIECTIO* RE-m 

M MEGA LUG R E i l U m  J W S  OR UTY OF 
SC0TTSDU.E -Vm Et4ULSEE SHEET 3 FOR 

NATIVE PLANT PERMIT-116529 

FHbsEt 
M 6 520 O1 
mu. 1:4a CY 

. , 
I 

VICINITY MAP 

I 31030 
1. CITY OF SCOTTSDALE 

.-..A - 1 
"_.1' 
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lr i s  IWT -utw a DC m r m w  - 8 n a o ~ e  rr was 
Qpps GRA PLANS I 

A SUBDIVISIQN L W T E D  I N  A PORTIC*I OF THE 
NORTHEAST I/4 OF SECTlCN I I. 1.S. Rf& 

OF THE GILA AM) SALT RIVER B*SE AM) MERIDIAN. 
I U R f C W A  COUUTY. ARIZONA 

=401Lro.s~"UI'avUD.ma5YOD-9*ULT 
RlDIIILD. 

YLrnolma.aomlrruaEmIPa*msouu~tnnuur -m 
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I - IMPROVEMENT PLANS FOR --- OWNER W-~O~D- 
ILnBDuu1.m 

PROJECT INFO 

UTnrrY PROVIDERS 

UUTW a m f f ~  
SRNER -- 
m T i W  
EWanmw .mm*uRlaucsRncE 
TaWUYlE -- 
D1S SUCK YOUKTAW -3 

CMPm 
cAEE1.v. wamU?TWIRIBPSw=€= 

PARCEL 'Q9,UNIT ONE 
AT THE BOULDERS COMMUNITY 

BEING A POMION OF THE SOUTHEAST 114 OF -ON 2 
AND THE NORWEAS lI4OF SECnON ll.T.5N, 
OFTHE GAS&B.&M., hUMCOPA COUNTY. ARIZONA 

m E E T  INDEX 

SHEET C O M R  SHEET 
SHEETS 2 THRU 7 P U N  SHEETS 
SHEET 8 DETAIL SHEET 
SHEET 9 SITE GRADING SHEET 
SHEET 10 SEWER PROFILE SHEET 

QOLF COURSE 
LEGEND 

0 I m C N H I I I K -  - PIIOP.RIlCEUM - RICI.M- --- OPT.- 

--- -%.,'- 0 -- 
+ -BR . RICI..CWM 

- -TaOD*BR - -*ak 
- ACY.yuw.E '- m I U I I I U L G N  

- P I I O P . U B I ? B K E  t 
g+mt -.mmn-w ,,.",A ,IEf 
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