
Spook Hill ADMP Update 
Flood Control District of Maricopa County 

Appendix A 
Volume 8 

Hydraulics 

Wood, Pate1 & Associates, Inc. 
205 1 West Northern Avenue 

Suite 100 
Phoenix, AZ 85021 

Phone: (602) 335-8500 
Fax: (602) 335-8580 



Suook Hill Area Drainae,&Nf8~@ a . .. , . . , , , . . . , Plan Update 
Flood Control Diffrict ~ f & i ~ i & o g ~ ; ~ o u n $  . . ;r . ,,.:" ,.....,. : !  . .. . . ,.. .: 

,.* 

List of Appendices 

Appendix A 

Volume 1 
Volume 2 
Volume 3 
Volume 4 
Volume 5 
Volume 6 
Volume 7 
Volume 8 
Volume 9 

Appendix B 

Volume 1 
Volume 2 - - 

Volume 3 
Volume 4 
Volume 5 
Volume 6 
Volume 7A 
Volume 7B 
Volume 7C 

HEC-1 Modeling .. 111 , 

SCS TR-20 Hydro . ,  
TR-20 ~ ~ d r o i o g y  Analysis ., 

Design Alternative Analysis -Level I .. 

DesignAlternative Anplysi'& -!LR.yelII . , 

~ o - A c t i o n / ~ o n - ~ t r u ~ t u ~ l ~ g e & ~ t i ~ ~ ~ n a l y s i s ,  . . .::? . ,*.:, >.,F,::.. :. ,. ?. +>.-' , . 
I .  , '  : . . Conveyance Materiak.Anafys1s -- - . . . 

~ydra i l i c s  
Red Mountain Free 

Level I - Hydrol0gy,.(l~9&~~~~~1,~~~OP~~). . ;; 

Level I - ~ y d r o l @ $ ~ ~ $ ~ & ~ q ( # ~ ~ ~ ~ ~ ~ & f  $/2000B: 
Level I - Hydrolp$j;@~&$~~Q;~~+.:?6[19J$ODO) 
Level I - ~idrblb&y ( ~ $ l . $ ? ~ ~ ~ ~ ~ ~ ~ ~ ~ l ? l ~ O O i ) )  
Level 1.- ~ ~ d f o ' l o ~ ~  ( q 7 ( ~ 8 ~ ~ 0 0 ~ 0 ~ / 2 ~ 7 ! ~ ~ 0 0 0 )  ....(. . , . , . .  

Level E- ~ ~ d r o l o ~ ~ ~ ( 1 ~ ~ 0 ~ 1 ~ ~ ~ ,  '! I 

HEC-1 Modeling Output Fiies,(~evelII) 
HEC-1 Modeling Output Files ( ~ e v e l  11) 
HEC-1 Modeling Output Files (Level 11) 

- 
Phoenix, AZ 85009 

y:\wp\~wp\~~n~WbIi~ WohiDoptW9989 S p k H i l l  ADMP list of spaodiccs.doc 







Pass Mountain Diversion Wier #2 
Worksheet for Broad Crested Weir 

Project Description 

Worksheet Weir - 1 

Type Broad Crested Weir 
Solve For Discharae 

Input Data 

Headwater Elevation 1,771.30 ft 
Crest Elevation 1.763.90 ft 
Tailwater Elevation 1,763.90 fl 
Crest Surface Type Gravel 
Crest Breadth 18.50 ft 
Crest Length 52.00 ft 

Results 

Discharge 3,231.38 cfs 
Headwater Height Above Crest 7.40 ft 
Tailwater Height Above Crest 0.00 fl 
Discharge Coefficient 3.09 US 
Submergence Factor 1 .OO 
Adjusted Discharge Coefficient 3.09 US 
Flow Area 384.8 ftz 
Velocity 8.40 Ws 
Wetted Perimeter 66.80 ft 
Top WidUl 52.00 ft 

Project Engineer: Ashok C. Patel - Darrel Woad 
untitled.fm2 Wood, Patel & Associates, Inc. FiowMaster v6.0 [614e] 
05/02/00 01:48:59 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Sharp Crested Rectangular Weir 

Project Description 

Worksheet Weir - 2 

1 Type Sharp Crested Rectangular Weir 
Solve For Discharge 

I 
Input Data 

Headwater Elevation 1,771.30 f i  
Crest Elevation 1,763.90 ft 
Tailwater Elevation 1 ,763.90 ft 
Discharge Coefficient 3.09 US 
Crest Length 52.00 ft 
Number of Contractions 0 

Results 

Discharge 3,234.52 cfs 
Headwater Height Above Crest 7.40 ft 
Taiiwater Height Above Crest 0.00 ft 
Flow Area 384.8 ft2 
Velocity 8.41 Ws 
Wetted Perimeter 66.80 ft 
Top Width 52.00 ft 

Project Engineer: Ashok C. Patel - Darrel Wood 
untitled.fm2 Wood, Patel &Associates, lnc. FlowMaster v6.0 [614e] 
05/02/00 01:55:08 PM 0 Haestad Methods. lnc. 37 Brookside Road Waterbuiy, CT 06708 USA (203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Sharp Crested V-Notch Weir 

Project Description 

Worksheet Weir - 3 

Type Sharp Crested V-Notch Weir 
Solve For Discharge 

Input Data 

Headwater Elevation 1,771.30 R 
Crest Elevation 1,763.90 R 
Tailwater Elevation 1,763.90 ft 
V-Notch Weir Coefficient 0.58 
Notch Angle 90.00 degrees 

Resuits 

Discharge 369.64 cfs 
Headwater Height Above Crest 7.40 R 
Tailwater Height Above Crest 0.00 ft 
Flow Area 54.8 f12 
Velocity 6.75 Ws 
Welted Perimeter 20.93 R 
Too Width 14.80 R 

Project Engineer: Ashok C. Patel - Darrel Wood 
untitled.fm2 Wood, Patel &Associates, Inc. FlowMaster v6.0 [614e] 
05/02/00 01:55:47 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbuiy, CT 06708 USA (203) 755-1666 Page 1 of 1 



Apache Junction Floodway Section C-C 
Cross Section for Rectangular Channel 

Project Description 

Worksheet Apache Junction Floodway Section C-C 
Flow Element Rectangular Channel 

Method Manning's Formula 

Solve For Discharge 

Section Data 

Mannings Coefficient 0.01 5 
Slope 0.002400 Wft 
Depth 5.75 n 
Bottom Width 37.50 R 
Discharoe 2.810.03 cfs 

v:1 il 
H:l 
NTS 

Project Engineer: Ashok C. Patel - Darrel Wood 
d:\haestad\haestad\fmw\shfloodways.lmZ Wood, Patel & Associates, Inc. FlowMaster "6.0 [614e] 
05/03/00 09:27:44 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06700 USA (203) 755.1666 Page 1 of 1 



Apache Junction Floodway Section C-C - 20% FB 
Cross Section for Rectangular Channel 

Project Description 

Worksheet Apache Junction Floodway Section C-C 

Flow Element 
Method 
Solve For 

Rectangular Channel 
Manning's Formula 
Discharae 

Section Data 

Mannlnas Coefficient 0.015 . 
Slope 
Depth 
Bottom Width 
Discharae 

0.002400 Mt 
4.60 ft 

37.50 ft 
2.000.38 cfs 

Project Engineer: Ashok C. Patel - Darrel Wood 
d:\haestad!haestad\fm~\shlloodways.fm2 Wood, Patel 8 Associates, Inc. FlowMaster v6.0 [614e] 
05/03/00 09:28:41 AM O Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Bulldog Floodway Section B-B (Sht 2-10) 
Cross Section for Rectangular Channel 

Project Description 

Worksheet Bulldog Floodway Section B-B (Sht 2-10) 

Flow Element Rectangular Channel 
Method Manning's Formula 

Solve For Discharge 

Section Data 

Mannings Coefficient 0.015 
Slope 0.005100 Wft 
Depth 6.00 R 
Bottom Width 50.00 R 
Discharoe 6.071.51 cfs 

v:1 h 
H:1 
NTS 

Project Engineer: Ashok C. Pate1 - Darrel Wood 
d:\hae~tadVlae~tad\fmw\shfioodway~.fm2 Wood, Patel & Associates, Inc. FlowMaster "6.0 [614e] 
05/02/00 05:02:02 PM O Haestad Methods. lnc. 37 Brookside Road Waterbuw. CT 06708 USA (203) 755-1666 Page 1 of 1 



Bulldog Floodway Section B-B (Sht 2-10) - 20% FB 
Cross Section for Rectangular Channel 

Proiect Descriotion 

Worksheet Bulldog Fioodway Section B-B (Sht 2-10) 
Flow Element Rectangular Channel 

Method Manning's Formula 

Solve For Discharge 

Section Data 

Mannings Coefficient 0.01 5 

Slope 0.005100 Mt 
Depth 4.80 fl 
Bottom Width 50.00 f l  
Discharoe 4.297.44 cfs 

Project Engineer: Ashok C. Patel - Darrel Wood 
d:\haestadVlaestad\fmw\shfioodways.fmZ Wood, Patel &Associates, tne. FlowMaster v6.0 [614e] 
05/03/00 09:26:39 AM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Signal Butte Floodway - 80+50 - 90+00 
Cross Section for Trapezoidal Channel 

Project Description 

Worksheet Signal Butte Floodway - 80+50 - 90+00 

Flow Element Trapezoidal Channel 

Method Manning's Formula 

Solve For Discharge 

Section Data 

Mannings Coefficient 0.025 

Slope 0.000300 nm 
Depth 9.70 ft 
Left Side Slope 2.00 H : V 
Right Side Slope 2.00 H : V 
Bottom Width 32.00 ft 

Discharge 1,808.58 cis 

v:1 II 
H:1 
NTS 

Project Engineer: Ashok C. Patel - Darrel Wood 
Wood, Patel &Associates, lnc. FlowMaster "6.0 [614eI 



Signal Butte Floodway - 80+50 - 90+00 - 20% FB 
Cross Section for Trapezoidal Channel 

a Project Description 

Worksheet Signal Butte Floodway - 80+50 - 90+00 

Flow Element Trapezoidal Channel 

Method Manning's Formula 

Solve For Discharge 

Section Data 

Mannings Coefficient 0.025 
Slope 0.000300 tVft 
Depth 7.76 fl 
Left Side Slope 2.00 H : V 

Right Side Slope 2.00 H : V 

Bonom Width 32.00 fi 
Discharge 1,186.90 cfs 

v : 1 L  
H:1 
NTS 

Project Engineer: Ashok C. Patel - Darrel Wood 
d:\haestadulaestad\frnw\shfloodway~.fm2 Wood, Patel 8 Associates, Inc. FlowMaster v6.0 [614e] 
05/03/00 09:09:51 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Signal Butte Floodway - 100+00 - No FB 
Cross Section for Rectangular Channel 

Project Description 

Worksheet Signal Butte Floodway - 100+00 
Flow Element Rectangular Channel 

Method Manning's Formula 

Soke For Discharge 

Section Data 

Mannings Coefficient 0.015 

Slope 0.013800 fvn 
Depth 6.50 fl 
Bottom Width 10.00 fl 
Discharge 1.51 1.98 cfs 

v:1 h 
H:l 
NTS 

Project Engineer: Ashok C. Patel - Darrel Wood 
d:\haestad\haestadlfmw\shfioodways.fm2 Wood, Patel & Associates. Inc. FlowMaster v6.0 [614el 
05/03/00 09:35:05 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Signal Butte Floodway - 100+00 - 20% FB 
Cross Section for Rectangular Channel 

Project Description 

Worksheet Signal Butte Floodway - IOOcOO 

Flow Element Rectangular Channel 

Method Manning's Formula 

Solve For Discharge 

Section Data 

Mannings Coefficient 0.015 

Slope 0.013800 fWt 
Depth 5.20 R 
Bottom Width 10.00 R 
Discharge 1,129.18 cfs 

v:1 C1 
H:1 
NTS 

Project Engineer: Ashok C. Patel - Darrel Wood 
d:\haestadVlae~tad\fmw\shfloodway~.fm2 Wwd, Patel & Associates, Inc. FlowMaster v6.0 [614e] 
05/03/00 09:35:38 AM @ naestad Methods, lnc. 37 Brookside Road Waterbury, CT 06706 USA (203) 755-1666 Page 1 of 1 



Signal Butte Floodway - 153+00 - No FB 
Cross Section for Rectangular Channel 

Project Description 

Worksheet Signal Butte Floodway - 153+00 

Flow Element Rectangular Channel 

Method Manning's Formula 

Solve For Discharge 

Section Data 

Mannings Coefficient 0.015 

Slope 0.015600 fVft 

Depth 7.50 R 
Bottom Width 14.00 R 
Discharge 3.063.25 cis 

v:1 [1 
H:1 
NTS 

Prolect Engineer: Ashok C. Patel - Darrel Wood 
d:V1aestad\haestad\fmw\shfloodways.fm2 Wood, Patel &Associates. Inc. FlowMaster "6.0 [614e] 
05/03/00 10:03:18 AM @3 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of I 



Signal Butte Floodway - 153+00 - 20% FB 
Cross Section for Rectangular Channel 

Project Description 

Worksheet Signal Butte Fioodway - 153+00 

Flow Element 

Method 
Solve For 

Rectangular Channel 
Manning's Formula 

Dlscharae 

Section Data 

Mannings Coefficient 0.01 5 

Slope 0.015600 fvn 
Depth 6.00 R 
Boitorn Width 14.00 R 
Discharge 2,271.34 cfs 

v:1 C1 
H:l  
NTS 

Project Engineer: Ashok C. Patel - Darrel Wood 
d:ulaestad\haestad\fmw\shfloodway~.fm2 Wood, Patel & A59ociates, Inc. FlowMaster "6.0 [614e] 
05/03/00 10:02:58 AM 0 Haestad Methods. lnc. 37 Brookslde Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



a SPOOKHILL AREA DRAINAGE MASTER PLAN UPDATE 

HYDRAULICS DOCUMENTATION 

100-YEAR, 24HR DISCHARGES OF 4/13/2000 - FILE: s24ceO.dat 

HEC-1 ID LOCATION 

C20 APACHE JUNCTION FLOODWAY 
(RECTANGULAR CONCRETE CHANNEL) 
4100 = 1635cfs; Depth = 4.1'; Vel = 10.0fps 

R120 BULLDOG FLOODWAY 
(FECTANGULAR CONCRETE CHANNEL) 
Ql 00 = 5400cfs; Depth = 5.8'; Vel = 18.6fps 

300C SIGNAL BUTTE FLOODWAY 
(TRAPEZOIDAL NATURAL CHANNEL) 
Q100 = 1770cfs; Depth = 5.1'; Vel = 8.lfps 

C320 SIGNAL BUTTE FLOODWAY @ SPOOKHILL FRS 
(RECTANGULAR CONCRETE CHANNEL) 
4100 = 2532cfs; Depth = 6.8'; Vel = 26.0%~ 





Apache Junction Floodway 
Worksheet for Irregular Channel 

Project Description 

Project File p:\instal-l\public-l\window-l\fmw\spookhil.fm2 
Worksheet Apache Junction Floodway - Complete 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Input Data 
Channel S l o ~ e  0.002400 Wft 
Elevation range: 0.00 ft to 5.00 ft. 

Station (ft) Elevation (ft) Start Station End Station Roughness 
0.00 5.00 0.00 8.00 0.025 
4.00 3.00 8.00 45.50 0.016 
8.00 3.00 45.50 59.50 0.025 
8.00 0.00 
45.50 0.00 
45.50 3.00 
59.50 4.50 

Discharge 1635.00 ft'ls 

Results 
Wtd. Mannings Coefficient 0.014 
Water Surface Elevation 4.08 ft 
Flow Area 163.95 ft2 
Wetted Perimeter 60.06 ft 
Top Width 53.74 ft 
Depth 4.08 ft 
Critical Water Elev. 4.10 ft 
Critical Slope 0.002365 Wft 
Velocity 9.97 Ws 
Velocity Head 1.55 fl 
Specific Energy 5.63 ft 
Froude Number 1.01 
Full Flow Capacity 2361.00 ft3/s 
Flow is supercritical. 

None FIowMaster "4 i c  



Apache Junction Floodway 
Cross Section for lrregular Channel 

Project Description 

Project File p:\instal-l\public-l\window-l\fmw\spookhil.fm2 
Worksheet Apache Junction Floodway - Complete 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Section Data 
Wtd. Manninas Coefficient 0.014 - 
Channel Slope 0.002400 fffn 
Water Surface Elevation 4.08 fi 
Discharge 1635.00 ft3/s 

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0 55.0 60.0 
Station (fl) 

Apr 13.2000 None FlowMaster ~ 4 . 1 ~  
06:53:07 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666 Page 1 of 1 





Bulldog Floodway 
Worksheet for Irregular Channel 

Project Description 
Project File p:\instal-l\public-l\window-l\fmw\spookhil.fm2 
Worksheet Bulldog Floodway 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Input Data 
Channel Slope 0.005100 Wft 
Elevation range: 0.00 ft to 11.00 ft. 

Station (ft) Elevation (ft) Start Station End Station Roughness 
0.00 11.00 0.00 14.00 0.025 
10.00 6.00 14.00 64.00 0.016 
14.00 6.00 64.00 84.00 0.025 
14.00 0.00 
64.00 0.00 
64.00 6.00 
78.00 6.00 
84.00 9.00 

Discharge 5400.00 ft3/s 

Wtd. Manninas Coefficient 0.016 - 
Water Surface Elevation 5.80 ft 
Flow Area 289.91 ft2 
Wetted Perimeter 61.60 ft 
Top Width 50.00 ft 
Depth 5.80 ft 
Critical Water Elev. 7.50 ft 
Critical Slope 0.002104 Wft 
Velocity 18.63 ftls 
Velocity Head 5.39 ft 
Specific Energy 11.19 ft 
Froude Number 1.36 
Full Flow Capacity 17000.28 ft3/s 
Flow is supercritical. 

Apr 13,2000 None FIowMaste~ ~ 4 1 c  



Bulldog Floodway 
Cross Section for Irregular Channel 

Project Description 

Project File p:\instal-l\public-l\window-l\fmw\spookhil.fm2 
worksheet B U I I ~ O ~  Floodway 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Section Data 
Wtd. Mannings Coefficient 0.016 
Channel Slope 0.005100 ftffl 
Water Surface Elevation 5.80 ft 
Discharge 5400.00 fl'ls 

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 
Station (ff) 

Apr 13,2000 None FlowMaster ~ 4 . 1 ~  
07:05:25 Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 08708 (203) 755-1666 Page 1 of 1 





Signal Butte Floodway - Natural Channel 
Worksheet for Irregular Channel 

Worksheet Signal Butte Floodway 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Input Data 
Channel Slope 0.003000 Wft 
Elevation range: 0.00 ft to 9.70 ft. 

Station (ft) Elevation (ft) Start Station End Station Roughness 
0.00 9.70 0.00 70.80 0.025 

19.40 0.00 
51.40 0.00 
70.80 9.70 

Discharge 1770.00 ft'ls 

Results 
Wtd. Manninas Coefficient 0.025 - 
Water Surface Elevation 5.14 ft 
Flow Area 217.45 ft2 
Wetted Perimeter 55.00 fl 
Top Width 52.57 ft 
Depth 5.14 ft 
Critical Water Elev. 4.16 ft 
Critical Slope 0.006353 fVft 
Velocity 8.14 ft!s 
Velocity Head 1.03 ft 
Specific Energy 6.17 ft 
Froude Number 0.71 
Full Flow Capacity 5719.23 f f ls  
Flow is subcritical. 

Apr 13,2000 None ~t~..,.n,,~t-. ..A I -  



Signal Butte Floodway - Natural Channel 
Cross Section for Irregular Channel 

Project Description 
Project File p:\instal-l\public-l\window-l\fmw\spookhil.fm2 
Worksheet Signal Butte Floodway 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Section Data 
Wtd. Mannings Coefficient 0.025 
Channel Slope 0.003000 ftlft 
Water Surface Elevation 5.14 fl 
Discharge 1770.00 ft31s 

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 
I Station (R) 

Apr 13,2000 None FlowMaster ~ 4 . 1 ~  
07:17:21 Haestad Methods. lnc. 37 Brockside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1 





Signal Butte Floodway -Compound Channel 
Worksheet for Irregular Channel . 

Project Description 
Project File p:\instal-l\public-l\window-l\fmw\spookhil.fm2 
Worksheet Signal Butte Floodway -Compound Channel 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Input Data 
Channel Slope 0.015600 Wft 
Elevation range: 0.00 ft to 12.50 ft. 

Station (ft) Elevation (ft) Start Station End Station Roughness 
0.00 12.50 0.00 24.00 0.025 
10.00 7.50 24.00 38 00 0.016 
24.00 7.50 38.00 48.00 0.025 
24.00 0.00 
38.00 0.00 
38.00 7.50 
48.00 12.50 

Discharge 2532.00 ft3/s 

Results 
Wd. Mannings Coefficient 0.016 
Water Surface Elevation 6.82 ft 
Flow Area 95.51 ftz 
Wetted Perimeter 27.64 ft 
Top Width 14.00 ft 
Depth 6.82 fl 
Critical Water Elev. 10.28 ft 
Critical Slope 0.003274 Wft 
Velocity 26.51 fVs 
Velocity Head 10.92 ft 
Specific Energy 17.74 ft 
Froude Number 1.79 
Full Flow Capacity 8754.77 ft3/s 
Flow is supercritical. 

Apr 13.2000 



Signal Butte Floodway -Compound Channel 
Cross Section for lrregular Channel 

Project Description 
Proiect File  instal-l\uublic-l\window-l\fmw\s~ookhil.fm2 
Worksheet Signal Butte Floodway - Compound Channel 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Section Data 
Wtd. Mannings Coefficient 0.016 
Channel Slope 0.015600 ftlft 
Water Surface Elevation 6.82 ft 
Discharge 2532.00 fWs 

Apr 13.2000 None FlowMaster ~ 4 . 1 ~  
07:28:01 Haestad Methods, lnc. 37 Brookside Road Waterbur/. CT 06708 (203) 755-1666 Page 1 of 1 



Signal Butte Floodway -Concrete Channel 
Worksheet for Rectangular Channel 

Project Description 
Project File p:\instal-l\public-l\window-l\fmw\spookhil.fm2 
Worksheet Signal Butte Floodway -Concrete Channel 
Flow Element Rectangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.017 . 

Channel Slope 0.01 5600 Wft 
Bottom Width 14.00 ft 
Discharge 2532.00 ft3/s 

Results 
D e ~ t h  7.14 ft 
Flow Area 99.95 ft2 
Wetted Perimeter 28.28 fl 
Top Width 14.00 ft 
Critical Depth 10.06 ft 
Critical Slope 0.006397 Wft 
Velocity 25.33 ftLs 
Velocity Head 9.97 ft 
Specific Energy 17.11 fl 
Froude Number 1.67 
Flow is supercritical. 

Apr 13,2000 None F I ~ w M . ~ + ~ ~  \,a 4.- 



Signal Butte Floodway - Concrete Channel 
Cross Section for Rectangular Channel 

t 
Project Description 
Project File p:\instal-l\public-l\window-l\fmw\spookhil.fm~~ 
Worksheet Signal Butte Floodway - Concrete Channel 
Flow Element Rectangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Section Data 
Mannings Coefficient 0.017 
channel Slope 0.015600 Wft 
Depth 7.14 fl 
Bottom Width 14.00 R 
Discharge 2532.00 ftz/s 

H 1 
NTS 

Apr 13.2000 None C I , , , ~ , ~ ~ ~ S ~ O .  ~," 4 -  



SPOOK HILL ADMP 
HEc-RAs FOR THE EXISTING COND~T~ONS 

OF THE SPOOK HlLL FLOODWAY 
USING THE 100-YEAR, 24-HOUR STORM 

This model was developed Using the existing &+Built plana for the spook Hil 
Floodway. 

File: W\1999Proje~t~\gg989-~~ook Hill ADMP (Jpda~e\Hydraulios~c~ 
RAS\SPK~DWY.PRJ 





Spook Hill ADMP - Spook Hill Floodway Imported Plan 01 11/12/99 

Legend 
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SPOOK HlLL ADMP 
HEC-RAS FOR THE PROPOSED CONDITIONS 

OF THE SPOOK HlLL FLOODWAY 
USING THE 100-YEAR, 24-HOUR STORM 

This hydraulic model was developed using the existing As-Built plans for the Spook Hill 
Floodway. In addition, the channel was analyzed as a concrete lined channel. Thus all 
Manning 'n' coefficients were reduced to 0.16. 

L 6 
File: W:\l999Projects\99989-Spook Hill ADMP Update\HydraulicsVJEC- 
RAS\sPFLWYFU.PRJ 





Spook Hill Floodway Proposed Concrete Imported Plan 01 11/9/99 
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Spook Hill Floodway Proposed Concrete Imported Plan 01 11/9/99 
Flow: Imported Flow 01 

1 RS=12 
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Spook Hill Floodway Proposed Concrete Imported Plan 01 11/9/99 
Flow: Imported Flow 01 

2 RS=11 
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Spook Hill Floodway Proposed Concrete Imported Plan 01 11/9/99 
Flow: Imported Flow 01 
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Spook Hill Floodway Proposed Concrete Imported Plan 01 11/9/99 
Flow: Imported Flow 01 

4 R S = $  
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Spook Hill Floodway Proposed Concrete Imported Plan 01 11/9/99 
Flow: Imported Flow 01 
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Spook Hill Floodway Proposed Concrete Imported Plan 01 11/9/99 
Flow: Imported Flow 01 
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Spook Hill Floodway Proposed Concrete Imported Plan 01 11/9/99 
Flow: lmported Flow 01 

7 RS=6 
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Spook Hill Floodway Proposed Concrete Imported Plan 01 11/9/99 
Flow: lmported Flow 01 
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Spook Hill Floodway Proposed Concrete Imported Plan 01 11/9/99 
Flow: Imported Flow 01 
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Spook Hill Floodway Proposed Concrete Imported Plan 01 11/9/99 
Flow: Imported Flow 01 
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Spook Hill Floodway Proposed Concrete Imported Plan 01 11/9/99 
Flow: Imported Flow 01 
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Spook Hill Floodway Proposed Concrete Imported Plan 01 11/9/99 
Flow: Imported Flow 01 
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SPOOK HlLL ADMP 
HEC-RAS FOR THE PROPOSED CONDITIONS 

OF THE SPOOK HlLL FLOODWAY 
USING THE 100-YEAR, 24-HOUR STORM 

This hydraulic model was developed using the existing As-Built plans for the Spook Hill 
Floodway. In addition, the channel was analyzed as a concrete lined channel. Thus all 
Manning 'n' coefficients were reduced to the channel side slopes were 
altered to 1.5:l to determine the capable within the channel 

File: W:\l999Projects\99989-Spook Hill ADMP Update\Hydraulics\HEC- 
RAS\SPFUSS.PRJ 





- 
Spook Hill Floodway 1.5:lSS Concrete Imported Plan 01 11/12/99 
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SPOOK HlLL ADMP 
HYDRAIN HY8 OUTPUT 

OF THE SPOOK HlLL FLOODWAY 
CULVERT CROSSING LOCATED AT E. THOMAS ROAD 

This Hydrain HY8 hydraulic model was developed using the maximum discharge 
capable of being passed under the roadway with no overtopping of the road. 

File: W:\l999Projects\99989-Spook Hill ADMP Update\Hydrain\SPOOK2.LST 



CURRENT DATE: 11-12-1999  FILE DATE: 11 -12 -1999  
ENT TIME: 07:30:43 FILE NAME : SPOOK2 

.......................... aaaaaaaaaaaaaaaaaaaaaaaaaa FHWA CULVERT ANALYSIS 55555555555555555555555565 .,,.,,,,......... >........ aaaaaaaaaaaaaaaaaaaaaaaaaa HY-8, VERSION 6 . 1  55555555555565556555555555 
0555655565555555555555555555555655555555555555555555555555555555555555555555555~ 
O C O  SITE DATA o CULVERT SHAPE, MATERIAL, INLET o A,,,.,.....,,........,.....,....,.....,... ................................. 
O U uaaaaaaaaaaaaaaaaaaaaaaaaaaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaac 
O L INLET OUTLET CULVERT O BARRELS 0 

O V ELEV. ELEV. LENGTH O SHAPE SPAN RISE MANNING INLET o 

ON0.O (ft) (ft) (f t) O MATERIAL (ft) (ft) n TYPE o 

1 O 1 . 0 6  1 .00  30.00 O 3 RCB 1 2 . 0 0  8 . 0 0  .012 CONVENTIONAL0 
O 2 O  0 0 

O 3 O  0 0 

O 4 O  0 0 

O 5 O  0 0 

O 6  O 
0 0 

~555&55d5555555555~555555555555&5555A555555555555555555555555555555555555555555i 

55565555566555555855555555555565555565555555555555555555555555555555555555555555 
SUMMARY OF CULVERT FLOWS ( c ~ s )  FILE: SPOOK2 DATE: 11-12-1999  

ELEV (ft) TOTAL 1 2 3 4  5  6 ROADWAY ITR 
1 . 0 6  0 . 0  0 . 0  0 . 0  0.0 0 .0  0.0 0.0 0.00 1 

12.06  3142.3  3142.3 0.0 0 . 0  0 .0  0 .0  0 . 0  OVERTOPPING 
56556655555555~~55~5555555~5~555555555555555555555555555555555555555555555555555 

556555555555555556555555555556556555d5555555555555555555555555555555555555555555 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SPOOK2 DATE: 11-12-1999  

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

1 .06  0 .000  0 . 0 0  0.00 0 .00  
3 . 8 8  0 .000 370.00 0 .00  0 . 0 0  
5 . 4 1  0 .000 740 .00  0.00 0 . 0 0  
6 .67 0 .000  1110 .00  0.00 0 . 0 0  
7.77 0 .000 1480 .00  0.00 0.00 
8 .78  0 .000  1850 .00  0 .00  0.00 
9.72 0 .000  2220.00 0.00 0 . 0 0  

1 0 . 6 1  0 .000  2590 .00  0.00 0 . 0 0  
11 .50  0 .000 2960 .00  0 .00  0.00 
12 .56  -0.003 3330 .00  1 . 0 9  
13 .44  

0 .03  
0 .002  3700.00 -1 .08 -0 .03  ,....,,,,....., C. . . . . . . .  . C . C C ~ . C C C . C . . C C C ~ . . . . . . ~ . . . . . . . . . . . . , . . . . . . , . , . . . . ,  abdaaaaaaaaaaaaaaaaaaaaaaaa5aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

el> TOLERANCE (ft) = 0.010 c 2 >  TOLERANCE ( % )  = 1 . 0 0 0  
~5~55555555555555~555555555A~5~555555555555555A555555555555555555555555555555555 



RENT DATE: 11-12-1999 FILE DATE: 11-12-1999 
RENT TIME: 07:30:43 FILE NAME: SPOOK2 

PERFORMANCE CURVE FOR CULVERT 1 - 3 ( 12.00 (ft) BY 8.00 (ft)) RCB ................................................................................ aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa ................ 
DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps) ................................................................................ aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
0.00 1.06 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00 

370.00 3.88 2.56 2.82 3-Mlt 1.59 1.49 2.44 2.44 4.20 4.34 
740.00 5.41 4.04 4.35 3-Mlt 2.52 2.36 3.64 3.64 5.64 5.45 
1110.00 6.67 5.25 5.61 3-Mlt 3.34 3.10 4.58 4.58 6.73 6.19 
1480.00 7.77 6.33 6.71 3-Mlt 4.09 3.75 5.37 5.37 7.65 6.76 
1850.00 8.78 7.35 7.72 3-Mlt 4.81 4.35 6.07 6.07 8.46 7.23 
2220.00 9.72 8.34 8.66 3-Mlt 5.50 4.92 6.71 6.71 9.19 7.62 
2590.00 10.61 9.36 9.55 3-Mlt 6.17 5.45 7.29 7.29 9.87 7.97 
2960.00 11.50 10.44 10.39 3-Mlt 6.83 5.96 7.83 7.83 10.50 8.28 
3296.98 12.55 11.49 11.40 4-FFt 8.00 6.40 7.83 8.33 11.70 8.57 
3553.48 13.45 12.36 12.39 4-FFt 8.00 6.73 8.00 8.81 12.34 8.82 ................................................................................ aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

El. inlet face invert 1.06 ft El. outlet invert 1.00 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

* *  SITE DATA ***** CULVERT INVERT ************** 
INLET STATION 0.00 ft 
INLET ELEVATION 1.06 ft 
OUTLET STATION 30.00 ft 
OUTLET ELEVATION 1.00 ft 
NUMBER OF BARRELS 3 
SLOPE (v/H) 0.0020 
CULVERT LENGTH ALONG SLOPE 30.00 ft 

***** CULVERT DATA SUMMARY * * * * X X * * * X * * * * * * * * * * * * * *  

BARREL SHAPE BOX 
BARREL SPAN 12.00 ft 
BARREL RISE 8.00 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 

................................................................................ aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 



DATE 
TIME 

FILE DATE: 11 -12 -1999  
FILE NAME: SPOOK2 

............................................................................... aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa ~ ~ ~ .......................... .......-,....*.-...,...... aaaaaaaaaaaaaaaaaaaaaaaaaa TAILWATER 666666d56666666d666d656555 .............................................. ~~.....,........,..<~~...,,,..~~~. aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

******* REGULAR CHANNEL CROSS SECTION **************** 
BOTTOM WIDTH 30.00 ft 
SIDE SLOPE H/V (X:l) 
CHANNEL SLOPE V/H (ft/ft) 
MANNING'S n ( . 01 -0 .1 )  0 .025  
CHANNEL INVERT ELEVATION 1 .00  ft 
CULVERT NO.l OUTLET INVERT ELEVATION 1 .00  ft 

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

FLOW 
(cfs) 
0 . 0 0  

370 .00  
740.00 

1110 .00  
1480 .00  
1850 .00  
2220.00 
2590.00 
2960.00 
3330.00 
3700.00 

W.S.E. 
(ft) 
1 .00  
3 .44 
4 .64 
5 . 5 8  
6 . 3 7  
7 .07 
7 . 7 1  
8.29 
8 .83  
9 .33  
9 . 8 1  

FROUDE 
NUMBER 

0.000 
0 .489 
0.503 
0.510 
0 .514 
0 .517 
0 .519 
0 .520  
0 .522  
0.523 
0.524 

DEPTH 
(ft) 
0 .00  
2 .44 
3.64 
4.58 
5 .37  
6 .07 
6 . 7 1  
7 .29 
7 .83  
8 .33  
8 . 8 1  

VEL . 
(f/s) 
0.00 
4 .34 
5 . 4 5  
6 . 1 9  
6.76 
7.23 
7 .62  
7 . 9 7  
8.28 
8 .57 
8 .82 

SHEAR 
(psf) 
0.00 
0 . 3 1  
0 .46  
0 .57 
0 . 6 7  
0 .76  
0 .84  
0 . 9 1  
0 .98  
1 . 0 4  
1 . 1 0  

............................................................................... aaaaaaaaaaaaaaaaaasaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa .......................... .......................... aaaaaaaaaaaaaaaaaaaaaaaaaa ROADWAY OVERTOPPING DATA aaaaaaaaaaaaaaaaaaaaaaaaaa 
b~5&55d65556655d669~S5S655556565556556d555~5~5&SS5~~~5555~S55~555555&555&~~5556~ 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
20 .00  ft 
30.00 ft 
12 .06  ft 

............................................................................... aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaagaaaaaaaaaaaaaaaaaaaaaaaaaaa 



. FLOOD XYDROORAPH PACKAGE (HEC-11 ' 
JUN 1998 

VERSION 4.1 

* U 5 .  _4Rm CORPS OP ENOINBBRS . 
HYDROLOGIC ENOlNEERING CENTER * 

609 SECOND STREET 
DAVIS. CALIFORNIX 95616 

19161 756-1104 

X X X X X X  X 
X x x  X X X X  
H X X  X X 
KK10K10K10 0( X 10000( R 
X X X  X X 
X X X  X X X 
x x XWOOOL XI- XXX 

THIS P R O G W  REPLACES ALL PRNTOVS VERSIONS OF HEC-1 YNOWN AS HECl (JAR 731, HEC1CS. HECZDB, lViD HEClMY 

THE DEPINITlOlYS OP VLRIRsLES -RTIMP- AND -%TIOR- WVE C W O B D  PROM THOSE USED WlTH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFTNITION OP -RMSKK- ON RM-CARD WAS C W O E D  WITH R N I S I O N S  DRTED 28 SEP 81. THIS IS THE FORTRAN77 "ERSTON 
NEW OPTIONS: D-RVLK OUTFLOW SVBMEROENCE , SlNOLE EVENT D-OE CMXWTION, DSS:WRITE STAGE FREQUENCY. 
DSS:RWLD TiMB SERIES RT DESIRED CALCWTION INTERVAL LOSS RATE:GREEN AND RMPT INFILTRATION 
KTNaUiTlC WAVE: NEW FINITE DIFFERENCE liLOORlTHM 

HBC-1 INPUT PAOX I 

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

1 ID U S  SENDAS USISTER DRAINAOE STUDY 
2 ID 
3 ID PROPOSED CONDITIONS MODEL 
4 ID 100-Y-. ~~-HOTIR FRBQUENCY 
5 ID SCS TYPE TI RATNFmL DTSTRlBUTTDN 
5 ID 

ID FILU*-: ONLINE.IH1 
8 ID 
9 ID "XIS PILE IS A REYTB7ON OF THE PTLE LSPROPOS.THI 

10 ID TEST OF VOLUME FOR PHOENIX S ORAPH AND SCS MUTXOD 
.Dl%- 

11 IT 2 900 
12 TO 0 

51 
3.85 
,000 -002 -005 
, 029  ,032 ,035 
,064 ,068 .O?Z 
,110 ,115 ,120 
.I81 ,191 .a03 
,735 , 7 5 8  ,776 
,856 ,863 .859 
.913 ,918 ,922 
,953 9 5 6  ,959 
, 983  .986 ,989 

RUMOPP HYDROORAW 

,008 -011 ,014 
,038 0 , 044  
-076 ,080 ,085 
,126 ,133 ,140 
.218 ,136 ,257 
,791 ,804 ,815 
.875 ,881 -887 
, 9 2 6  ,930 ,936 
,962 ,965 ,968 
, 9 9 2  ,995 , 9 9 8  

PROM 5UB-BA51N 51 

10 XK DTVl 
31 XM D T m T  PLOW TNTO OFPLTNE DBTarPlON BASIN 
32 m WEIR FOR BASIN SET AT 4 FEET RsOVE C-I BOTTOM 

16 KK D T Y ~  
37 WI SPLIT OUT PLOW FOR WiiSHES -T FLOW TO THE SOUTX PROM 
18 XM WASHES TKRT DRAIN TO "XE WEST, SOUTETERN WASHES FED BY 30' AND 18" PIPE 

42 KK R51 
4 3  m ROUTE FLOW FROM SUB-BASIN 51 TO ClOl 
44 RS 3 PLOW -1 
45 RC .05 ,035 .05 3800 ,044 
46 R1( 1000 lOl0 1020 1036 1041 1057 1067 1077 
47 RY 14.88 14.44 111 10 1 0  14 14.44 1 4 . 8 8  

HEC-I TNPW PACE Z 

~. ~ . ~ .  . . 
49 KM RUNOFF HYDROGRAPH FROM SUB-BIISIN 50 
10 811 .19 
51 LS 85.1 0 
52 VD .21 

53 KK C101 
54 KM COMBINE HYDROGRAPHS PROM SUB-BASINS 50 AND 51 
55 "C 2 

5 5  KK DIYJ 
57 m RESERVOIR AT THE EEE OF THE PROPERTY, PLOW PROM 10' WIDE cwunr~r. 
18 EN DNSRTED INTO OFFLINE BliSTN OVER A 150' WEIR SET AT 0.75 FEET 
59 m4 ABOYB C M E L  



0 .  
PER 
10--- 
2 0  
30 
4 0  
50 
60 
70 
80 
90 

100 
110 . 
120 
130 
1d0 
150 
160 
no 
180 
190 
200 
210 . 
220 
230 
240 
250 
260  
270 
280 
290 
300 
310 
320 
330 
340 
350 
3 60 
370 
180 
390 
a00 
410 
420 
430 
4&0 
450  
460 
670 
480  
490 
500 
510 . 
520 
530 
540 
510 
560 
570 
580 
590 
600 
610 . 
620 
630 
640 
650 
560 
670 
680 
690 
700 
'?LO . 
720 
730 
7d0 
750  
760  
770 
780 
7 90 
800 
810 
820 
830 
840 
850 
860 
870 
880 
890 
900 
910 . 
920 
930 
940 
950 
960 
970 
980 
990 
1000 
1010 . 
1020 
1030 
1040 
1050 
1060 
1070 
1080 

















415 KK ' "119 . 
...**+..**.*.. 

COMBlNE aiDRajRRPHS PROM SW-BASIN 71 AND "119 

PI7 KO OUTPUT CONTROL VARIABLES 
XPRNT 1 PRINT CONTROL 
IPLOT 2 PLOT CONTROL 
QSCAL 0 .  XYDRoCRRPH PLOT SCiiLE 

HYDROORRPH AT STATION "119 
SUM OP 2 WDROORRPHS 

++.****+ ~~*."..~"~~""".....~~.~"~~~~~~~".~.~~~*""~~~~"~+~~"~...*"~."........*...**...*......~.~.""."............**.***..*..,,.~~~,* 
Dli NON HRMN ORD P M W  ' DII M a  HRWI OED FLOW DA MON HRMN ORD PMW ' Dli MON HRMN ORD F M W  







FLOOD HYDROCRIiPH PACXAGE IHEC-1) . 
JUN 1998 

VERSION 4.1 

RUN DATE ZJJANOO TZME 0 8 : 1 5 : 4 9  * 

*.**.**.*..... "~"""~~...*".......**..... 

.*. *~+~+**..*..~.""............".....*. 
* V.S .  m CORPS OF ENOINEEAS + 

* HYDROLOOX ENGINEERTNG CUITER + 

609 SBCOND STREET 
DAVIS, CALIPORNlPi 95616 

1916) 755-110& 

THTS PROCRAM RBPULCES W PREVIOUS VERSIONS OF HEC-1 X 3 O W  as HECl IJW 731, HECIDS. HEClDB, AND HEClKW 

1 HEC-1 INPUT PAOE 1 

LINE ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 
1 ID EYlSTlNC LAND USE CEiLCVWLTlONS WERE BiiSED ON 1 YR. PROM 11/5/99 
2 ID FOR LRS SWDAS.  AND LAWDISCOR JAN.1999 AERIAL PHOTOOPRAPHS 
3 ID 
4 ID W DRMS WERE ANALYZED WTTH NO STORAOE BELOW PRINCIPLE SPILLWIIY ELNATIONS 
5 ID 
6 TD h CONSERVATIVE ESTTMiiTB WAS USED FOR THE LOCATION OP THE CENTROID FOR 
7 ID PRECIPITATION MLUES 
8 ID -- 

9 ID ALL C W E L  ROUTING INPORJXTZON WAS OBTAINBD PROM MCPCD SPOOK HILL. SlOhlRL 
10 ID BUTTE, iVID BLLLWD PLOOOWIIY PLANS 
11 TD 
12 ID ANhLYSIS PREPmBD BY WOOD/PATEL - JCD; 11/05/99; PILE. SPHBX2.DIIT 
13 ID DDM MCVHPl SPOOK HlLL AbDP - EXTSTTND CONDiTlONS MODEL - lOOYR, Z4HR STORM 
3 * T" . . -- 
15 ID MODEL UPDATE WITH U S  SEND&$ WEST -SINS & W RETENTION BASINS 
16 ID DRAINING BLCK INTO THE SYSTEM WITHIN 36 HOURS 
17 ID BY: JCD; 1/4/2000 PILE: SPHW2RV.DAT 
18 ID 

'DIAOLORMI 
19 IT 2 
"a 7* 

1500 

41 KK 20 
42 YM SUB-BASIN 20 
413 M 2d-HOUR SCS TYPE I1 PATNFALL WAS WISED To FIND N k R FOR THIS BASIN 
44 XM THIS BASIN USWl PATNPliLL REDUCTTON FACTOR OP ,989 
45 M L = 4 . 5 8  W = ,037 lidj. Slope = 118.0 
46 811 1.821 
47 IC .350 .460 6.600 0 7.000 
4 8  UC ,804 , 6 9 7  

HEC-I INPUT PAGE 2 

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

-> .... =" 
50 M SOB-BASIN 40 
51 M 24-HOUR SCS TYPE II RAINFALL WAS USED To FIND TC & R FOR THIS BRSlN 
52 M THIS BASIN USED RAINPALU REDUCTION FAClUR OP ,987 
53 YM l = 3.08 W = ,036 A d j .  Slope = 189.0 
5rl BA 2.233 
55 LO ,340 .J40 4 .900  7 R O  5 " " 0  

57 XX 60 
58 M SUB-BASIN 60 
59 M 24-HOUR SC5 TYPE I I  P A I N P W  WAS USED TO FIND TC 6r R FOR TXlS BliSTN 
60 M TH19 BASlN USED RAINPALL REDUCTlON PACTOR OP ,990 
61 YM L = 4.19 W = .038 lidj. Slope = 209.6 
62 BA 1.7116 
63 Ui 3 3 0  ,350 5.800 0 9 . 0 0 0  
64 UC ,595 .A?? 

65 KK 60C 
6 5  KN HYDROOPAW COMBTNaTION POR &PIICHE JUNCTION FRS 





1 0130 106 3 .  1 1600 481 
1 0332 107 

13. * 2 0410 856 
3 .  1 1602 482 2 * 2 2 7 0 0  1231 2 .  

1 0334 108 1 3 .  ' 2 0d32 857 . 2. * 2 17021232 
3. 1 1604 483 12. ' 2 043d 858 

2 .  

1 0336 109 3. * 1 1606 48a 2. * 2 1704 1233 12. ' 2 OQ36 859 
2 .  

1 0338 110 3. 1 1608 485 2 .  " 2 1706 1234 
12. ' 2 0418 860 

a .  
1 0340 111 3. 1 1610 486 2 .  2 1708 1235 2. 

1 03&2 llZ 
12. ' 2 0440 861 

3 .  1 1612 687 12. " 2 0442 862 
2. * 2 1710 1236 2. 

1 03441 113 3. 1 1614 488 2 .  ' 2 1712 1237 
12. * 2 0 4 4 4  863 

2 .  

1 03116 116 3. 1 1616 489 2 .  2 1714 1218 
12. * 2 Odd6 864 

2 .  
1 03d8 115 3. ' 1 1618 490 2. 2 1716 1239 11. * 2 04b8 855 

2 .  

1 0350 116 3. 1 1620 691 2 .  ' 2 1718 1 2 4 0  
11. ' 2 0450 866 

2 .  
1 0352 i n  3. 1 1622 492 2 .  " 2 1720 1241 

11. ' 2 0452 867 
2. 

1 0354 118 3. " 1 1524 493 2 .  * 2 1722 1242 
11. 2 0454 868 

2. 
1 0356 119 3 .  . 1 1525 494 2 .  ' 2 1724 1243 

11. * 2 0155 859 
2 .  

1 0358 120 3. ' 1 1628 495 2 .  ' 2 1725 1244 11. " 2 0458 870 
2 .  

1 0400 121 3. 1 1630 496 2. * 2 1728 1245 
11. * 2 0500 871 

2 .  

1 0802 122 3. 1 1632 497 2 .  * 2 1 7 3 0  12115 
11. 2 0502 872 

2 .  

1 0404 123 3. " 1 1634 498 2 .  * 2 1732 12117 
11. 2 0504 873 

2 .  
2 0406 12a 4. . 1 1636 d99 2 .  * 2 1734 1248 11. ' 2 0506 874 

2. 
i 0408 125 1. " 1 1638 500 2 .  2 1736 1244 

11. ' 2 0508 875 
2 .  

I 0410 126 4 .  1 1640 501 2 .  * 2 1738 1250 
lo. ' 2 0510 876 

2. 
I Od12 127 4 . 1 16<2 502 2 2 1740 1251 

10. ' 2 0512 87, 
2 .  

1 0 4 1 4  128 4 .  1 1644 503 2 .  * 2 1742 1 2 5 2  
10. ' ' 2 0514 818 

2 .  
1 0416 129 4. ' 1 1646 504 2 .  2 lld4 1253 

lo. * 2 0516 879 
2 .  

I 0418 1 3 0  4 .  1 1648 5 0 5  2 .  2 1746 1254 
10. ' 2 0518 8 8 0  

2 .  
i 0421) 131 4. ' 1 1650 506 2 .  ' 2 17a8 1215 

10. ' 2 0520 881 
2 .  

i 0422 132 4. 1 1652 507 2 .  ' 2 1750 1216 
10. ' 2 0522 882 

2 .  

1 0424 133 4. 1 1654 508 2 .  2 1752 1257 10. 2 0524 883 
2 .  

1 0426 134 4 .  * 1 1656 509 2. ' 2 1154 1258 
10. * 2 0526 8811 

2 .  

1 0428 135 4. * 1 1658 510 2. 2 1156 1259 9. 2 0528 885 
2 .  

1 Od10 135 4 .  1 1700 511 2 .  2 1758 1260 
9 .  * 2 0530 886 

2. 
1 0432 137 4 .  1 1702 512 2 .  2 1800 1251 

9. * 2 0532 887 
2 .  

1 0434 138 4. 1 n o n  513 2 .  2 1802 1262 
9. * 2 0534 888 

2 .  
2. * 2 1804 1263 1 0436 139 4. 1 1706 514 9. 2 0536 889 

2 .  
1 0438 140 4 .  1 1708 515 2. * 2 1 8 0 6  1254 

9. 2 0538 890 
2. 

1 o u o  1111 4 .  ' 1 n ~ a  51s 2 .  2 1808 1265 
9. 2 0540 891 

2 .  
1 0442 142 4. ' 1 1712 517 2. * 2 1810 1266 

9. 2 O M 2  892 
2 .  

1 OQa4 143 4 .  1 1714 518 2. * 2 1812 1267 
9. * 2 0544 893 

2 .  
1 0446 144 2 .  * 2 1814 1258 2. . 1 1716 519 
1 0448 145 

9. 2 0546 894 
4 .  ' I 1718 5 2 0  2 .  * 2 1816 1269 

9. 2 0548 895 
2 .  

1 0450 146 4. ' 1 1720 521 9 .  2 .  2 1818 1210 
2 0 5 5 0  896 

2 .  
1 0452 1 4 7  4 .  1 1722 522 2. 2 1820 1271 9. ' 2 0552 897 

2 .  
1 045P 148 4. * 1 1724 523 2 .  ' 2 1822 1272 

9. * 2 0554 898 
2 .  

1 0456 149 4 " 1 1726 524 2 .  2 1824 1273 
9. 2 0556 899 

2 .  
1 0458 150 4 .  * 1 1128 525 2 .  * 2 1826 127d 

9. * 2 0558 900 
2. 
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SPOOK HILL ADMP UPDATE 
Project Monthly Meeting 

Thursday December 9, 1999,9:00 AM at 
Wood, Patel & Associates, Inc. (WoodIPatel) 

Meeting Agenda 

I. Attendees: 
Tim Phillips, FCDMC Project Manager 
Afshin Ahouraiyan, FCDMC (Hydrology Div.) 
Ron Taylor, City of Mesa (Engineering) 
Ash Patel, Wood, Patel & Associates, Inc. 
Rick Hiner, Wood, Patel & Associates, Inc. 
Jack Moody, Wood, Pate1 & Associates, Inc. 
Joseph Daconta, Wood, Pate1 & Associates, Inc. 
Diane Simpson-Colebank, Logan Simpson Design, Inc. 
Ted Lehman, JE Fuller Hydrology & Geomorphology, Inc. 

11. Hydrology: 
Current Status 
Level of Modeling Detail in Las Sendas Development 

111. Public Involvement: 
LocationiTime of Initial Public Meeting 
LocationiTime of Stakeholder's Meeting 
Locatioflime of Developer's Meeting 
Project Brochure 
Initial Newsletter 
Website 

IV. Proiect Schedule: 
Schedule of Meetings 
Scope Tasks Completed Since Last Monthly Meeting 
Scope Tasks to be Completed in the Next Month 

V. Mapping: 
Mapping Contract Status 
Color Aerial Photo Availability 

jmoody @ woodpate1.com 
jdaconta@woodpatel.com 
dsimpson@lsdaz.com 
ted@jefuller.com 

VI. Data Collection: 
Existing MappingIAnalysis at Signal Butte and Apache Junction. 
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RED MOUNTAIN PARK REVISED MASTER PLAN 
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HYDROGRAPH AT 
RT180 455. 11.90 27. 8. 4. .73 
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SR480 6. 3.90 6. 6. 4 .  -73 

2 COMBINED AT 
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Worksheet 
Worksheet for Broad Crested Weir 

a Project Description - 
Worksheet Sianal Butte 2 

Type 
Solve Fot 

- 
Broad Crested Weir 
Headwater Elevation 

Input Data 

Discharge 11,126.00 CIS 
Crest Elevation 1,712.40 ft 
Tailwater Elevation 1,712.40 ft 
Crest Surface Type Paved 
Crest Breadth 6.50 ft 
Crest Length 140.00 ft 

Results 

Headwater Elevation 
Headwater Height Abwe Crest 
Tailwater Height Above Crest 
Discharge Coefficient 
Submergence Factor 
Adjusted Discharge Coefficient 
Flow Area 
Velocity 
Wetted Perimeter 
Too Width 

Pmject Engineer. Ashok C. Patel - Darrel Wood 
Wood. Patel &Assoctates. lne. 



Worksheet 
Worksheet for Broad Crested Weir 

Project Description 

Worksheet Signal Butte 2 

TYPE Broad Crested Weir 
Solve For Discharge 

l n ~ u t  Data 

Headwater Elevation 1,721.40 fl 
Crest Elevation 1,712.40 fl 
Tailwater Elevation 1.712.40 fl 
Crest Surface Type Paved 
Crest Breadth 8.50 fl 
Crest Length 140.00 fl 

Results 

Discharge 11,668.86 cfs 
Headwater Height Above Crest 9.00 fl 
Tailwater Height Above Crest 0.00 ft 
Discharge Coefficient 3.09 US 
Submergence Factor 1.00 
Adjusted Discharge Coefficient 3.09 US 
Flow Area 1,260.0 R2 
Velocity 9.26 Ws 
Wetted Perimeter 158.00 fl 
Top Width 140.00 fl 

Project Engineer. Ashok C. Patel - Darrel Wood 
Wood, Patel & Associates, Inc. FlowMaster v6.0 [614el 



• Weirs Help 

Flow Pro can compute the flow over several types of weirs using the methodology described below. 
The main mechanisms governing flow over a weir are gravity and inertia. Viscous and surface 
tension effects are usually of secondary importance, and experimentally determined coefficients are 
used to account for them. 

Rectangular Weirs 

The basic equation for a rectangular weir is as follows: 

where Cwr is a weir coefficient, g is the gravity constant, b is the cross channel width of the weir, 
and H is the height of the upstream free surface above the crest of the weir. The weir coefficient 
(Cwr) can be found fmm the following equation: 

where Pw is the height of the weir. 

A submerged rectangular weir requires a more complex analysis, because the discharge is 
dependent on both the upstream and downstream depths. Submerged weirs will not be able to 
pass as much water as unsubmerged weirs. The following equation can be used to determine 
this reduced discharae: 

If a rectangular weir has an opening width that is less than the channel width, the weir is 



contracted and the discharging water decreases in width as it falls. If the weir extends the full 
width of the channel, these contractions are suppressed. The effective width for a contracted 
weir can be calculated using the following equation: 

where N is one if one side is contracted, and N is two if both ends are contracted. 

Triangular Weirs 

The flow area for a triangular weir decreases as H decreases, so that even for small flowrates 
reasonable heads are developed. This allows accurate measurements to be obtained for a wide 
range of flows. 

In general, the discharge equation for triangular weirs is as follows: 

where is the angle of the v-notch, and Cwt typically ranges from 0.58 to 0.62. 

Cipolleti (trapezoidal) Weirs 

If the angle of the sides is 4 units vertical and 1 unit horizontal (approximately 14" from the 
vertical) then the discharge from the triangular ends approximately makeup for the contractions 
that reduce rectangular flow. Therefore, no correction is theoretically necessary and the 
discharge is given below: 

Broadcrested Weirs 

The operation of a broad-crested weir is based on the fact that nearly uniform critical flow is 
achieved in the short reach above the weir block, assuming that 0.8 < WLw< 0.50. For WLWC 
0.8 viscous affects are important, and the flow is subcrifical. The equation for discharge over a 
broad-crested weir is as follows: 

where the broadsrested weir coefficient can be obtained from the equation 

The head H should be measured at least 2.5H upstream from the weir to avoid the surface 
contraction of the water as it approaches the weir. 



S b ~n C-C 

Project Description 

Worksheet Section C-C 
Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.030000 Wft 
Water Surface Elevation 10.99 fl 
Elevation Range 9.50 to 14.00 
Discharge 1,000.00 cfs 

Cross Section for Irregular Channel 

v : 1 0 . 0 ~  
H:1 
NTS 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ...\ hydraulics\flowmaster\spiitflo~.frn2 Wood, Pate1 &Associates, lnc FlowMaster v6.0 [614e] 
05/17/00 10:14:45 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Section C-C 
Worksheet for Irregular Channel 

a Project Description 

Worksheet Section C-C 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

l n ~ u t  Data 

Slope 0.030000 fvft 
Discharge 1,000.00 cfs 

O~tions 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method Improved Lollel's Method 
Closed Channel Weiohtina Method Horton's Method 

Results 

Mannings Coefficient 0.045 
Water Surface Elevation 10.99 ft 

Elevation Range 9.50 to 14.00 

Flow Area 177.6 ftz 
Wetted Perimeter 181.79 ft 
Top Wldth 181.38 ft 
Actual Depth 1.49 f l  
Cr~ticai Elevation 10.99 fl 

a Cr~tical Slope 0.029788 Wft 
Velocity 5.63 fvs 
Velocity Head 0.49 fl 
Specific Energy 11.48 fl 
Froude Number 1 .W 
Flow Tvoe Su~ercritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

1 +00 6+50 0.045 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Pmject Engineer: Ashok C. Pate1 - Darrel Wood 
w:\ ... \hydraulicsUlowmasteAsplitflow.fm2 Wood, Patel &Associates, Inc FlowMaster v6.0 [614e] 
05/17/00 10:15:08 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2 



Section C-C 
Worksheet for Irregular Channel 

Pmject Engineer: Ashok C. Patel - Darrel Wood 
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Sec @ .. C-C, Left 

Proiect Description 

Worksheet 
Flow Element 
Method 
Solve For 

Section C-C, Lefl 
Irregular Channel 
Manning's Formula 
Discharae 

Section Data 

Mannings Coefficient 0.045 
Slope 0.030000 Wft 
Water Surface Elevation 10.99 ft 
Elevation Range 9.70 to 14.00 
Discharge 87.08 cfs 

Cross Section for Irregular Channel 

v:1 o . o k  
H:1 
NTS 

Project Eng~naer: Ashok C. Patel - Darrel Wood 
w:~..\hydraulicsUlowrnaster\splitflo~.fm2 Wood, Patel &Associates, lnc FlowMaster v6.O [614e] 
05/17/00 10:17:07 AM 6 Haestad Methods. inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Section C-C, Left 
Worksheet for Irregular Channel 

1 Project Description • Worksheet Section C-C, Left - 
Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.030000 fvft 

Water Surface Elevation 10.99 It 

--  

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Method Horton's Method 

Results 

Mannings Coefficient 
Elevation Range 
Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 
Velocitv Head 
Specific Energy 
Froude Number 
Flow Type Subcritical 

Start End Mannings 
Station Station Coefficient 

1 +00 2+30 0.045 

Natural Channel Points 

w:\ ... \hydmulics\tlowmasler\spliHlow.tm2 
05/17/00 10:1729 AM G3 Haestad Mclhods, tnc. 

Wood, Patel &Associates, lnc 
37 Brookside Road Waterbury, Cl 

Project Engineer: Ashok C. Patel - Darrel W w d  
FlowMaster v6.0 [614e] 

USA (203) 755-1666 Page 1 of I 



Project Description 

Worksheet Section C-C, Right 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharae 

Section Data 

Mannings Coefficient 0.045 
Slope 0.030000 ft/ft 
Water Surface Elevation 10.99 f l  
Elevation Range 9.50 to 12.20 
Discharge 917.30 cfs 

Sect In ;-C, Right 
Cross Section for Irregular Channel 

v : 1 0 . 0 ~  
H:1 
NTS 

w:L..\hydraulics\flowmasteAsplitflow.fm2 Wood, Patel & Associates, lnc 
0511 7/00 10:19:08 AM GI Haestad Methods. lnc. 37 Bmokside Road Waterbury, CT 06708 USA (203) 755-1666 

Project Engineer: Ashok C. Patel - Darrel Wood 
FlowMaster v6.0 [614e] 

Page 1 of 1 



Section C-C, Right 
Worksheet for Irregular Channel 

a Project Description 

Worksheet Section C-C, Right 
Flow Element 
Method 

Solve For 

lrregular Channel 

Manning's Formula 
Dischame 

Input Data 

Slope 0.030000 fVft 

Water Surface Elevation 10.99 H 

~ ~~~ - 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Method Horton's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 9.50 to 12.20 
Discharge 917.30 cfs 
Flow Area 159.3 flz 
Wetted Perimeter 157.62 fl 
Top Width 157.46 f l  
Actual Depth 1.49 fl 
Critical Elevation 11.00 fl 
Critical Slope 0.029381 fVft 
Velocity 5.76 fVs 

Velocity Head 0.52 ff 
Specific Energy 11.51 H 
Froude Number 1.01 

Flow Type Supercritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (It) 

Pmject Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydraulics\flowmastekplitflo~.fm2 Wood, Patel & Assoclates, lnc FlowMaster v6.0 [614e] 
05/17/00 10:19:27 AM 0 Haeshd Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2 



Section C-C, Right 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
Ift) Ift) 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydraullcs\flowmasteAspliHlow.fm2 Wood, Patel & Associates, lnc FlowMaster v6.0 [614e] 
05/17/00 10:19:27 AM 0 Haestad Methods. lnc. 37 Brwkside Road Watertwry. CT 06708 USA (203) 755-1666 Page 2 of 2 



Project Description 

Worksheet Section D-D 
Row Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.030000 ~ f t  
Water Surface Elevation 13.18 ft 
Elevation Range 11.80 to 14.00 
Discharae 915.00 cfs 

Cross Section for Irregular Channel 

v:10.0n. 
H:1 
NTS 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ...by draulicsUlowmasteAsplitflow.fm2 Wood, Patel &Associates, lnc FlowMaster v6.O [614e] 
05/17/00 01 :33:18 PM c3 Hasstad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Section D-D 
Worksheet for Irregular Channel 

a Project Description 

Worksheet Section D-D 
Flow Element Irregular Channel 
Method Manning's Fomula 
Solve For Channel Depth 

InDut Data 

Slope 0.030000 Wft 
Discharge 915.00 cfs 

~ ~ ~ ~- -~ ~ ~ ~ ~~ 

Options 

Current Roughness Method lrnpmved Loner's Method 
Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weiahtina Method Horton's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 13.18 fl 
Elevation Range 11.80 to 14.00 
Flow Area 236.5 ft2 
Wetted Perimeter 425.11 fl 
Top Width 424.95 R 
Actual Depth 1.38 f l  
Critical Elevation 13.15 fl 

Veiocity 
Veiocity Head 
Specific Energy 
Froude Number 
Flow T v ~ e  

13.42 fl 
0.91 

Subcritical 

Calculation Messages: 
Flow is divided. 

Rouahness Seaments 
-- - 

Start End Mannings 
Statlon Station Coefficient 

Natural Channel Points 

Station Elevation 
I f f \  I f t i  

Pmject Engineer: Ashok C. Patel - Darrel Wood 
w:L..\hydraulics\flowrnaster\splilow.fm2 Wood, Patel & Associates, lnc FlowMaster v6.0 [614el 
05/17/00 01:33:39 PM 6 Haestad Methods. lnc. 37 Brwkside Road Waterbury, CT 06708 USA (203) 755-1666 Page I of 2 



Section D-D 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
lfl\ 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydraulics\flowmaster\spliHlo~.fm2 Wood, Patel & Associates, lno FlowMasterv6.0 [614e] 
05/17100 01 :33:39 PM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 2 of 2 



Sec 0 ., D-D, Left 

Proiect Descri~lion 

Worksheet Section D-D, Left 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

- 

Section Data 

Manninqs Coefficient 0.045 

Slope 0.030000 Wft 
Water Surface Elevation 13.18 ft 
Elevation Range 11.80 to 14.00 

Discharge 507.97 cfs 

Cross Section for lrregular Channel 

v:1o.oc1 
H:1 
NTS 

Project Engineer. Ashok C. Patel - Darrel Wood 
w:\ ...\ hydraulics\flowmasteAsplilflow.fm2 Wood, Patel &Associates, inc FlowMaster v6.0 [614e] 
0511 7/00 01 :39:47 PM @ Haestad Methods, lnc. 37 Brookside Road Waterbu~y, CT 06708 USA (203) 755-1666 Page 1 of 1 



Section D-D, Left 
Worksheet for Irregular Channel 

Project Description 

Worksheet Section D-D, Left 
Flow Element lrreaular Channel 

Method 
Solve For 

- 
Manning's Formula 
Discharae 

Input Data 

Slope 0.030000 IVft 

Water Surface Elevation 13.18 ft 

~ -- 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Method Horton's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 11.80 to 14.00 
Discharge 507.97 cfs 
Flow Area 100.6 ft* 
Wetted Perimeter 121.34 ft 
Top Width 121.22 ft 
Actual Depth 1.38 ft 

Critical Elevation 13.17 f l  
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 13.58 ft 
Fmude Number 0.98 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydraulics\flowrnasteAsplinla~.fm2 Wood, Patel b Associates, Inc FlowMaster v6.0 [614e] 
05/17/00 01:39:59 PM O Haestad Methods. lnc. 37 Brwkslde Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Description 

Worksheet Section D-D, Right 
Flow Element Irregular Channel 
Memod Manning's Formula 
Solve For Dischame 

Section Data 

Mannings Coefficient 0.045 
Slope 0.030000 fvit 
Water Surface Elevation 13.18 f l  
Elevation Range 12.20 to 14.00 
Discharge 454.57 cis 

Sect # .. 0-D, Right - 
Cross Section for Irregular Channel 

v:10.0[l 
H:l 
NTS  

Project Engineer: Ashok C. Patel - Darrel Wood 
w:l..\hydraul1cs\flowmasteAspliUlow.im2 Wood, Patel &Associates, lnc FlowMaster v6.0 [614e] 
05/17/00 01:41:07 PM O Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Section D-D, Right 
Worksheet for Irregular Channel 

Project Description '0 Worksheet Section D-D, Right - 
Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Discharge 

I n ~ u t  Data 

Slope 0.030000 ft/ft 
Water Surface Elevation 13.18 ft 

Options 

Current Roughness Method Improved Lottets Method 
Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Method Horton's Method 

Results 

Mannings Coefficient 
Elevation Range 
Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 
Velocitv Head 
Specific Energy 
Froude Number 

0.045 
12.20 to 14.00 

454.57 cfs 
135.9 ft2 

303.77 R 
303.72 R 

0.98 R 
13.15 ft 

Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

2+50 6+50 0.045 

Natural Channel Points 

Station Elevation 
(ft) (11) 

2+50 14.00 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ...\ hydaulics\flowmastehsplilow.fm2 Wood, Patel & Associates, lnc FlowMasterv6.0 [614e] 
05/17/00 01:41:29 PM 0 Haestad Methods. lnc. 37 Brwkside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Description 

Worksheet Section 0-0 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.025000 Wft 
Water Surface Elevat~on 7.12 ft 
Elevation Range 5.60 to 8.10 
Dischame 864.00 cfs 

Cross Section for Irregular Channel 

v:lo.oh 
H:l 
NTS 

Project Engineer: Ashok 6. Patel - Darrel Wood 
w:\ ... \hydraulics\flowmasteAsplltflow.fm2 Wood, Patel &Associates, lnc FlowMastsr v6.0 [614e] 
0511 6/00 10:51:25 AM @ Haestad Methods. lnc. 37 Brwkside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Se 0 .an A-A 
Cross Section for Irregular Channel' 

Proiect Descriotion 

Worksheet Section A-A 
Flow Element irregular Channel 
Method Manning's Fomula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.020000 ftffl 
Water Surface Elevation 7.21 It 
Elevation Range 5.40 to 8.00 
Discharqe 1,192.00 cfs 

v:io.o[l 
H:l 
NTS 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:l..\hydraulics\flowmaste~plitflow.fm2 Wood, Pate1 & Associates, inc FlowMaster v6.0 [614e] 
05/16/00 10:27:14 AM 0 Haestad Methods. inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Section A-A 
Worksheet for Irregular Channel 

Project Description 

Worksheet Section A-A 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel D e ~ t h  

Input Data 

Slope 0.020000 M t  

Discharge 1,192.00 cfs 

O~tions 

Current Roughness Method Improved Lottefs Method 
Open Channel Weighting Method Improved Lottefs Method 
Closed Channel We~ght~ng Method Horton's Method 

Results 

Manninqs Coefficient 0.045 
Water Surface Elevation 7.21 ft 
Elevation Range 5.40 to 8.00 

Flow Area 321.0 ft2 
Wetted Perimeter 452.57 It 
Top Width 452.42 R 
Actual Depth 1.81 R 
Critical Elevation 7.08 R 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 7.42 R 
Froude Number 0.78 

Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(It) (ft) 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ...\ hydraulics\flowmasteAspliHlow.fm2 Wood, Patel &Associates, lnc FlowMaster v6.0 [614e] 
05/ls/OO 10:26:49 AM 0 Haestad Methods, lnc. 37 Brwkside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 2 



Section A-A 
Worksheet for Irregular Channel 

Natural Channel Points 

Station ElevaBon 
(It) (11) 

5+00 7.60 
5+80 6.40 
6+00 6.00 
6+10 5.40 
6+20 6.00 
6+60 8.00 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ...\ hydraulics\fiowmastehsplitfIowWfm2 Wood, Patel & Associates, inc FlowMaster v6.0 [614e] 
05/16/00 1026:49 AM Q Haestad Methods. lnc. 37 Brookside Road Waterbur/. CT 06708 USA (203) 755-1666 Page 2 of 2 



Sect @ . A-A, Left 
Cross Section for Irregular Channel 

Project Descripfion 

Wotksheet Section A-A, Left 
Flow Element Irregular Channel 
Method Manning's Fonula 
Solve For Discharge 

Section Data 

Mannings Coefficient 0.045 
Slope 0.020000 ~ f t  
Water Surface Elevation 7.21 R 
Elevation Range 6.00 to 8.00 
Discharae 864.53 cfs 

v:1 0 . 0 h  
H:l 
NTS 

Wood, Patel &Associates, lnc 
Project Engineer: Ashok C. Patel - Darrel Wood 

FlowMaster v6.0 [614e] 



Section A-A, Left 
Worksheet for Irregular Channel 

a Project Description 

Worksheet Section A-A, Left 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.020000 Wft 
Water Surface Elevation 7.21 R 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Method Horton's Method 

-~ ~~ 

Results 

Mannings Coefficient 0.045 
Elevation Range 6.00 to 8.00 

Discharge 864.53 CIS 
Flow Area 234.6 ft2 
Wetted Perimeter 334.52 ft 
Top Width 334.44 fl 
Actual Depth 1.21 ft 
Critical Elevation 7.09 fl 

a Critical Slope 
Velocity 
Velocity Head 
Specific Energy 7.42 It 

Froude Number 0.78 
Flow Type Subcritical 

Roughness Sogmonts 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

1 +00 8.00 
2+00 6.20 
2+80 6.90 
3+10 6.00 
3+40 6.70 
3+50 6.40 

3+90 6.60 
4+00 6.00 
4+30 6.00 
4+50 6.70 

Pmject Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydraulics\flowmasteAsplitflow.fm2 Wood, Patel &Associates, lnc FlwMaster "6.0 [614e] 
05/16/00 10:33:04 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Secti d) A-A, Right 

Project Description 

Worksheet Section A-A, Right 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Discharge 

Section Data 

Mannings Coefficient 0.045 

Slope 0.020000 Wft 
Water Surface Elevation 7.21 R 
Elevation Range 5.40 to 8.00 
Discharge 329.84 cfs 

Cross Section for irregular Channel 

v :1o .oc1  
H :I 
NTS 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:L..\hydraulics\flowmaster\spliUIow.fm2 Wood, Patel &Associates, lnc FlowMaster v6.0 [614s] 
05/16/00 10:3529 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Section A-A, Right 
Worksheet for Irregular Channel 

a Project Description 

Worksheet Section A-A, Right 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.020000 Wt 
Water Surface Elevation 721 ft 

O~tions 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Method Improved Loner's Method 

Closed Channel We~ghttng Method Horton's Method 

Results 

Mannings Coelf~cient 0.045 
Elevation Range 5.40 to 8.00 

Discharge 329.84 CIS 
Flow Area 86.8 I t 2  

Wetted Perimeter 118.18 n 
Top Width 118.10 ft 

Actual Depth 1.81 ft 

Critical Elevation 7.07 ft 

a Critical Slope 0.033744 Wft 
Velocity 3.80 fvs 

Velocity Head 0 . 2 ~  n 
Specific Energy 7.43 ft 
Froude Number 0.78 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(It) (It) 

Project Engineer. Ashok C. Patel - Darrel Wood 
w:~..\hydraulics\flowrnastehspli~lo~.fm2 Wood, Patel &Associates, lnc FlowMaster v6.O [614e] 
05/16/00 10:35:08 AM 0 Haestad Methods, lnc. 37 Brookstde Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Section B-B 
Worksheet for Irregular Channel 

Project Description 

Worksheet Section B-B 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope O.GZ5000 Wt 
Dischame 864.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Method Horton's Method 

Results 

Mannings Coefficient 0.045 
Water Surface Elevation 7.12 fl 
Elevation Range 5.60 to 8.10 
Flow Area 222.7 ftz 
Wetted Perimeter 347.58 ft 
Top Width 347.41 fl 
Actual Depth 1.52 fl 
Critical Elevation 7.05 f l  
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 

0.035132 Wft 
3.88 fVs 

0.23 fl 

Flow Type Subcrilicat 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Stalion Coefficient 

1 +OO 6+00 0.045 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

1+00 8.00 

Project Engineer: Ashok C. Patel - Darrel Wood 
Wood, Pate1 &Associates, lnc FlowMaster v6.0 1614el 



a Natural Channel Points 

Station Elevation 
(ft) fft) 

Section B-B 
Worksheet for Irregular Channel 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:~..\hydraulics\flowmasteAsplitfIo~.tm2 Wood, Patel &Associates, lnc FlowMaster "6.0 [614e] 
05/16/00 11 :08:15 AM O Hasstad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2 



Sect # 3-B, Left 

Project Description 

Worksheet Section B-B, Left 
Flow Element Irregular Channel 
Melhod Manning's Formula 
Solve For Dischame 

Section Data 

Mannings Coefficient 0.045 
Slope 0.025000 fWft 
Water Surtace Elevation 7.12 f l  
Elevation Range 5.60 to 8.10 
Discharge 590.25 cfs 

Cross Section for Irregular Channel 

- - -  

1 COO 1+50 2+00 2+50 3+00 3+50 

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

Project Engineer: Ashok C. Patel - Darrei Wood 
w:\ ... \hydm~ilcsUlowmasteAspI1tflow.fm2 Wood, Patel &Associates, lnc FlowMaster v6.0 [614e] 
05/16/00 10:56:41 AM 0 Haestad Methods, lnc. 37 Brookslde Road Waterbury, CT 06708 USA (203) 755-1666 Page I of 1 



Section B-B, Left 
Worksheet for lrregular Channel 

Project Description 

Worksheet Section 6-6, Left 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

Input Data 

Slope 0.025000 Wft 
Water Surface Elevation 7.12 ft 

Options 

Current Roughness Method Improved Lonefs Method 

Open Channel Werghting Method Improved Lottefs Method 
Closed Channel Weighting Method Horton's Method 

Results 

Mannings Coefficient 
Elevation Range 
Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Criticai Elevation 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 7.42 It 

Froude Number 0.88 
Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Stari End Mannings 
Station Station Coefficient 

1 +00 3+40 0.045 

Natural Channel Points 

Station Elevation 
(It) (ft) 

1+00 8.00 
1+50 6.30 
1 +80 7.20 
2+10 6.00 

2+25 5.60 
2+35 6.00 
2+50 6.50 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydraul~cs\flowmasteAsplifliow.fm2 Wood, Patel 8 Associates, Ine FlowMaster v6.0 [614e] 
05/16/00 10:57:24 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2 



Section B-B, Left 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
lftl lftl 

Pmject Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydraulicsUlowmasteAsplitflow.fm2 Wood, Patel &Associates, lne FlowMaster v6.0 [614e] 
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Secti d) 3-B, Right 

~~ ~~p 

Project Description 

Worksheet Section 0-0. Right 

Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
- 

Mannings Coeffic~ent 0.C45 

Slope 0.025000 ftlft 
Water Surface Elevation 7.12 i t  
Elevation Range 5.70 to 8.1 0 
D~scharge 290.49 cfs 

Cross Section for Irregular Channel 

Project Engrneec Ashok C. Patel - Darrel Wood 
w:\ ...\ hydraul1cs\flowmasteAspI1Ulow.fm2 Wood, Patel &Associates, lnc FlowMaster v6.0 [614e] 
05/16/00 10:59:25 AM O Haestad Methods, lnc. 37 Bmakside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Section B-B, Right 
Worksheet for Irregular Channel 

Project Description 

Worksheet Section B-B, Right 

Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.025000 fVft 

Water Surface Elevation 7.12 ft 

Options 

Current Roughness MeIhod Improved Lonet's Method 

Open Channel Weight~ng Method Improved Lottefs Method 

Closed Channel Weighting Method Horton's Method 

Results 

Mannings Coefficient 
Eievation Range 
Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Eievation 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Fmude Number 
Flow Type Subcnt~cal 

Rouuhness Seaments 

Start End Mannings 
Station Station Coefficient 

3+40 6+00 0.045 

Natural Channel Points 

Station Elevation 
(it) (ft) 

3+40 8.10 

Project Engineec Ashok C. Patel - Darrel Wood 
w:\ ... \hydraulics\flowmasteAspliHlow.fm2 Wood, Patei &Associates, Inc FlowMaster v6.0 [614e] 
05/16/00 10:58:56 AM Q Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 











Wood, Pate1 Associates. Inc S~ook Hill ADMP WPA #99989 

,Inlet control analysis WIP 
Eievation Elevation Discharge 

1.86 NAVD29 NAVD 88 
74.77 74.77 500 
76.07 76.07 600 
77.63 77.63 700 

Weir flow by WIP - (Kindsvater and Carter) 
Elevation Elevation 
NAVD29 NAVD88 Head (hl) h le  h l lp  UB [ C,  I C,  I Ce L kb Le Discharge 

77.5 79.36 0 0 0.000 0.620508 0.0995 3.178 3.178 40.333 0.012 40.345 0 
78 79.86 0.5 0.503 0.043 0.620508 0.0995 3.178 3.182 40.333 0.012 40.345 45.8 

78.5 80.36 1 1.003 0.087 0.620508 0.0995 3.178 3.187 40.333 0.012 40.345 129.1 
80.86 1.5 1.503 0.130 0.620508 0.0995 3.178 3.191 40.333 0.012 40.345 -@-lfll 

79.5 81.36 2 2.003 0.174 0.620508 0.0995 3.178 3.195 40.333 0.012 40.345 365.4 

p = upstream depth = 11.5' 
L = crest length = 40.333' or 42' 40.333 
B = Upstream channel width = Lor 65' 65 

l ~ = ~ ~ . h r . " ' I  
Q = discharge, cubic feet Der second cf13/s) . . 
e = a  subscript denoting "effective" 
C, =effective coefficient of discharge. fltRls 
L , = L + k b  
h , . = h , + k h  

k ,  = a correction factor to obtain effective weir length 

L  = measured length of weir crest 
B = average width of approach channel, fl 
h ,  =head measured above the weir crest. fl 

. . 
t +oe,al$ k ,  = a correction factor with a value of 0.003 fl 
a 

+""O 

: '-0.m. 
This data is ail from the USBR Water Measurement Manual 

0 http:/~.usbr.govlwrrilfmthumm 

$ - O o v h  - O."D 0 0 . 0  im 
Y A L U 6  O F L I B  

W\IS$Projec1s\S9S9-Spwk Hill ADMP UpdatelSpreadsheelslFRS Capscityspiiiway snaipis.xlr 



CURRENT DATE: 06-01-2001 
CURRENT TIME: 11:26:57 

FILE DATE: 06-01-2001 
FILE NAME: P-SPLWAY 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 6.1 

SUMMARY OF CULVERT FLOWS (cfs) 

ELEV (ft) 
66.00 
69.16 
70.89 
72.32 
73.60 
74.77 
76.07 
77.63 
79.37 
81.31 
83.48 
0.00 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (ft) (ft) n TYPE 
1 RCB 7.00 7.50 ,012 CONVENTIONAL 

C 
U 
L 
V 
NO. 
1 
2 
3 
4 
5 
6 

TOTAL 
0.0 

100.0 
200.0 
300.0 
400.0 
500.0 
600.0 
700.0 
800.0 
900.0 
1000.0 

0.0 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(ft) (ft) (ft) 
66.00 66.00 60.00 

FILE: P-SPLWAY DATE: 06-01-2001 

6 ROADWAY ITR 
0.0 0.00 0 
0.0 0.00 0 
0.0 0.00 0 
0.0 0.00 0 
0.0 0.00 0 
0.0 0.00 0 
0.0 0.00 0 
0.0 0.00 0 
0.0 0.00 0 
0.0 0.00 0 
0.0 0.00 0 
0.0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: P-SPLWAY DATE: 06-01-2001 

HEAD 
ELEV (ft) 
66.00 
69.16 
70.89 
72.32 
73.60 
74.77 
76.07 
77.63 
79.37 
81.31 
83.48 

HEAD 
ERROR (ft) 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

TOTAL 
FLOW (cfs) 

0.00 
100.00 
200.00 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 

FLOW 
ERROR (~£5) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

% FLOW 
ERROR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

a <I> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%)  = 1.000 



CURRENT DATE: 06-01-2001 FILE DATE: 06-01-2001 
CmRENT TIME: 11:26:57 FILE NAME: P-SPLWAY 

PERFORMANCE CURVE FOR CULVERT 1 - 1( 7.00 (ft) BY 7.50 (it)) RCB 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(~£6) (ft) (ft) (ft) <F4> (ft) (it) (ft) (ft) (fps) (fps) 

0.00 66.00 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00 
100.00 69.16 2.96 3.16 3-M2t 7.50 1.85 2.48 2.48 5.76 0.00 
200.00 70.89 4.62 4.89 3-M2t 7.50 2.94 3.70 3.70 7.72 0.00 
300.00 72.32 6.00 6.32 3-M2t 7.50 3.86 4.65 4.65 9.22 0.00 
400.00 73.60 7.32 7.60 3-M2t 7.50 4.67 5.45 5.45 10.48 0.00 
500.00 74.77 8.65 8.77 3-M2t 7.50 5.42 6.16 6.16 11.60 0.00 
600.00 76.07 10.07 9.873-M2t 7.50 6.12 6.80 6.80 12.61 0.00 
700.00 77.63 11.63 11.09 3-M2t 7.50 6.79 7.39 7.39 13.53 0.00 
800.00 79.37 13.37 7.943-M2t 7.50 7.42 7.39 7.94 15.46 0.00 
900.00 81.31 15.31 14.44 4-S2n 7.50 7.50 7.40 8.45 17.37 0.00 
1000.00 83.48 17.48 16.33 4-S2n 7.50 7.50 7.40 8.93 19.31 0.00 

El. inlet face invert 66.00 ft El. outlet invert 66.00 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION 0.00 ft 
INLET ELEVATION 66.00 ft 
OUTLET STATION 60.00 it 
OUTLET ELEVATION 66.00 it 
NUMBER OF BARRELS 1 
SLOPE (v/H) o.oooo 
CULVERT LENGTH ALONG SLOPE 60.00 ft 

***** CULVERT DATA S m Y  ........................ 
BARREL SHAPE BOX 
BARREL SPAN 7.00 ft 
BARREL RISE 7.50 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL 1:l BEVEL 
INLET DEPRESSION NONE 



CURRENT DATE: 06-01-2001 
CURRENT TIME: 11:26:57 

FILE DATE: 06-01-2001 
FILE NAME: P-SPLWAY 

TAILWATER 

TAILWATER RATING CURVE 

FLOW (cfs) 
0 

100 
200 
300 
400 
500 
600 
700 
800 
900 

1000 

W.S.E. (ft) 
66.00 
68.48 
69.70 
70.65 
71.45 
72.16 
72 .80  
73 .39  
73.94 
74.45 
74.93 

DEPTH (ft) 
0.00 
2.48 
3 .70  
4 .65  
5.45 
6.16 
6.80 
7.39 
7 .94  
8.45 
8 .93  

ROADWAY OVERTOPPING DATA 

• ROADWAY SURFACE PAVED - 
EMBANKMENT TOP WIDTH 14 .00  ft 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 



Spook Hill Floodway Tailwater Rating Cuwe 
Rating Table for Trapezoidal Channel 

a Project Description 

Worksheet Trapezoidal Channel - I 
Flow Element Trapezoidal Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Mannings Coefficient 0.030 

Slope 0.000200 Wfl 
Left Side Slope 2.00 H : V 

Right Side Slope 2.00 H : V 

Bottom Width 30.00 ft 

Attribute Minimum Maximum Increment 

Project Engineer: Ashok C. Patei - Darrel Wood 
Wood, Patel & Associates, lnc FlowMaster,v6.0 I614el 

Discharge 
(6) 

0.00 
100.00 
200.00 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1,000.00 

Depth 
(fl) 

0.00 
2.48 
3.70 
4.65 
5.45 
6.16 
6.80 
7.39 
7.94 
8.45 
8.93 

Velocity 
(Ws) 

0.00 
1.15 
1.45 
1.64 
1.79 
1.92 
2.02 
2.12 
2.20 
2.27 
2.34 

Flow 
Area 
(fl') 

0.0 
86.8 

138.2 
182.5 
222.9 
260.7 
296.6 
330.9 
364.0 
396.0 
427.2 

Wetted 
Perimeter 

(R) 
0.00 

41.10 
46.53 
50.77 
54.38 
57.55 
60.42 
63.05 
65.49 
67.77 
69.92 

TOP 
Width 

(fl) 

54.64 
39.93 
44.78 
48.58 
51.80 
54.64 
57.21 
59.56 
61.74 
63.78 
65.71 



Table 1. Stage-Discharge Function (WPA)- 
I Stage I Discharge1 

Table 2. Stage-Discharge Function (SCS-As Built Plans) 
I Stage I Stage I ' 

Table 3. Stage-Discharge Function (DMJM) 
I Staae I Staae I Princi~al IEmeraencd Total I 

(ft) 
1577.5 
1579 
1580 
1582 
1583 
1584 
1586 
1588 
1590 
1592 
1594.2 
1595.4 

I Stage-Discharge Page 1 

(ft) 
1579.36 ' 
1580.86 ' 
1581.86 
1583.86 
1584.86 
1585.86 
1587.86 
1589.86 
1591.86 
1593.86 
1596.06 
1597.26 

- 
(cfs) 
0 
'500 
800 
950 
1700 
3300 
7000 
12300 
19200 
26700 
40000 
45000 



1570 
0 2000 4000 6000 8000 10000 

Storage Capacity (ac-ft) 

+ SCS 





TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

September 26, 2002 

................................................................................ ................................................................................ 
PROGRAM INPUT DATA 

DESCRIPTION VALUE 

Flow Rate (cfs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Channel Bottom Slope (ft/ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Manning's Roughness Coefficient (n-value) . . . . . . . . . . . . . . . . . . .  
Channel Left Side Slope (horiz.ontal/vertical) . . . . . . . . . . . . . . .  
Channel Right Side Slope (horizontal/vertical) . . . . . . . . . . . . . .  
Channel Bottom Width (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
................................................................................ ................................................................................ 

COMPUTATION RESULTS 
DESCRIPTION VALUE 

Normal Depth (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.03 
Flow Velocity (fpa) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.5 
Froude . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.204 
Velocity Head (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.66 
Energy Head (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.68 

. . . . . . . . . . . . . . . . . . . . . . . .  Cross-Sectional Area of Flow (sq ft) 23.7 
Top Width of Flow (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.16 

................................................................................ ................................................................................ 
HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996 
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069 
Phone:(281)440-3787, Fax:(281)440-4742, Ernai1:softwareOdodson-hydro.com 
All Riqhts Reserved. 
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hawes road Plan: Plan 02 
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hawes road Plan: Plan 02 
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hawes road Plan: Plan 02 
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hawes road Plan: Plan 02 
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hawes road Plan: Plan 02 
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Scenario: Base 

Title: McDowell Rd-Hawes to Sossaman 
w:\ ... \hydraulics\storm cad\fcdmc\88th\mMlow88.~trn Wood Patel & Associates 

Projen Engineer: Network Administrator 
StormCAD "4.1.' [4.2014] 



Scenario: Base 

Pipe Report 

Title: McDoweil Rd-Hawes to Sossaman Project Engineer: Network Administrator 
w:\ ... \hydraulics\storm cad\fcdmc\88th\mcdow88.stm Wood Patel 8 Associates StormCAD v4.1.1 [4.2014] 
09/26/02 11 :07:58 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbuw, CT 06708 USA +1-203-755-1666 Page 1 of 1 

ManningsAverageUpstrealr30wnstreanHydraulicHydraulic 
Invert 

Elevation 
(fi) 

1.834.00 

1.825.00 
1.823.00 
1.821.00 

Number 
of 

Sections 

1 
1 

1 
1 

Grade 
Llne In 

(fl) 

1,836.75 
1,835.70 

1,828.77 
1,827.61 

Length 
(R) 

281.00 

378.00 
96.00 

176.00 

Label 

P-11 
P-I2 

P-6 
P-7 

Grade 
Line Out 

(R) 

1,835.77 
1,828.80 
1,827.66 
1,826.26 

Section 
Size 

24 inch 
30 inch 

30 inch 
48 inch 

Zonstructec 
Slope 
(Wft) 

0.003559 
0.023810 

0.020833 
0.011364 

Upstrea1~3ownstrean 
Node 

1-10 

J-4 
1-12 
0-2  

Node 

1-9 
1-10 
J-4 
1-12 

Total 
System 

Flow 
(CfS) 

8.00 
25.00 
25.00 
71.00 

n 

0.023 
0.023 

0.023 
0.023 

Velocity 
(Ws) 

2.73 
6.05 
5.09 
5.65 

Invert 
Elevation 

(R) 

1,835.00 
1.834.00 
1.825.00 
1.823.00 



Scenario: Base 

u 
Title: McDowell Rd-Hawes to Sossaman Project Engineer: Network Administrator 
w:\ ... \storm cad\fcdmc\88th\mcdow88bypas~.stm Wood Patel 8 Associates StorrnCAD v4.1.1 [4.2014] 
09126102 11:08:21 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA +I-203-755-1666 Page 1 of 1 



Scenario: Base 

Pipe Report 

Title. McDowell Rd-Hawes to Sossaman 
w:\ . \storm cad\fcdrnc\88th\mcdow88bypass.~tm Wood Patel 8 Associates 

Project Engineer: Network Administrator 
StormCAD v4.1 .I [4.20141 

ManningsAverageUpstream3ownstreanHydraulicHydraulic 
Invert 

Elevation 
(fl) 

1,811.50 

Velocity 
(Ws) 

NIA 

Grade 
Line In 

(ft) 

NIA 

lnveri 
Elevation 

(ft) 

1,821.00 

Number 
of 

Sections 

1 

Grade 
Line Out 

(R) 

N/A 

Length 
(ft) 

382.00 

Label 

P-5 

Section 
Size 

24 inch 

Zonstructec 
Slope 
(ft/ft) 

0.024869 

Jpstrea1~3ownstrean 
Node 

0-1 

Node 

1-1 1 

n 

0.013 

Total 
System 

Flow 
(cfs) 

NIA 



Title: Spook Hill ADMP Update - System Alternative 6 
w:\ ... \fcdmc\ellswo1th\ellsworthroad2.strn 
09/26/02 11 :20:37 AM 

Scenario: Base 

P-25 
J-16 
P-I 9 

Wood Patel &Associates 
0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666 

Project Engineer: Jeffrey D. Sims, P.E. 
StormCAD "4.1 . I  [4.2014] 

Page 1 of 1 



Scenario: Base 

Pipe Report 

Title: Spook Hill ADMP Update - System Alternative 6 
w:\ ... \fcdmc\ell~w0Tth\elIsworthroad2.stm Wood Patel &Associates 

Project Engineer: Jeffrey D. Sims, P.E. 
StormCAD v4.1.1 14.20141 

Section 
Size 

84 inch 
78 inch 

78 inch 
78 inch 
78 inch 
78 inch 
78 inch 
78 inch 

78 inch 
84 inch 
96 inch 
96 inch 
96 inch 
96 inch 
96 inch 
96 inch 
1 O x 5 f  
1 2 x 5 f  

1 1 2 x 5 f  
1 2 x 5 f  
1 2 x 5 f  
1 2 x 5 f  
1 2 x 5 f  
96 inch 
96 inch 

96 inch 
96 inch 

Label 

P-29 
P-I 
P-2 
P-3 
P-4 
P-5 
P-6 
P-7 
P-8 
P-9 
P-10 
P-I I 
P-12 

P-13 
P-14 
P-15 
P-16 
P-17 
P-24 
P-25 
P-19 
P-26 
P-27 
P-28 
P-21 

P-22 
P-23 

Total 
System 

Flow 
(crs) 

478.00 
478.00 
478.00 
478.00 
478.00 
478.00 
478.00 
478.00 
478.00 
478.00 

699.00 
699.00 
699.00 
699.00 
699.00 
699.00 
699.00 
699.00 
699.00 
699.00 
699.00 
699.00 
699.00 
699.00 
699.00 
699.00 
699.00 

n 

0.023 
0.023 

0.023 
0.023 
0.023 
0.023 
0.023 
0.023 

0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.023 
0.023 

0.023 
0.023 

Node 

1-6 
1-4 
J-23 
J-22 
J-21 
J-2 
J-3 
J-4 
J-5 
J-6 
1-5 

J-8 
J-9 
J-10 
J-11 

J-12 
J-13 
J-14 

J-15 
J-24 
J-16 
J-17 
J-25 
J-26 
J-18 

J-19 
J-20 

Length 
(fl) 

126.50 
500.00 
325.70 
499.90 
500.00 
439.60 
499.90 
265.10 
500.20 
500.00 

433.00 
336.80 
227.50 
270.50 
288.40 
297.70 
499.40 
276.90 
224.30 
137.60 
500.60 

98.90 
66.00 

334.30 
500.20 
499.70 
500.00 

Jpstream3ownstrean 
Node 

1-4 

J-23 
J-22 
J-21 

J-2 
J-3 
J-4 

J-5 
J-6 
1-5 
J-8 
J-9 
J-10 
J-I1 
J-12 
J-I3 
J-14 
J-15 
J-24 
J-I6 
J-17 
J-25 
J-26 
J-I8 
J-19 
J-20 

0-1 

Velocity 
(Ws) 

13.29 
15.25 
15.25 
15.25 
15.25 
15.25 
15.25 
15.17 
15.19 

13.33 
15.30 
15.40 
15.40 
15.40 
15.40 
16.94 
16.05 
11.99 

12.09 
12.18 
15.31 
11.99 
15.22 
15.40 

15.40 
16.28 

Sonstructec 
Slope 
(WR) 

0.004743 
0.026800 
0.026405 
0.026405 
0.027800 
0.025250 
0.027606 
0.024142 
0.022991 
0.024200 
0.018476 

0.018409 
0.020220 

0.023660 
0.019071 
0.025193 
0.009411 
0.00361 1 
0.004458 
0.021802 
0.013983 
0.020222 

0.080303 
0.017051 
0.020792 
0.021613 
0.021200 

Invert 
Elevation 

(n) 

1.824.50 
1,823.90 
1,810.50 
1,801.90 
1,788.70 
1,774.80 
1,763.70 
1,749.90 
1,743.50 
1,732.00 

1,719.90 
1,711.90 
1,705.70 
1,701.10 
1,694.70 
1,689.20 
1,681.70 
1,677.00 

11.991,676.00 
1,675.00 
1,672.00 
1,665.00 
1,663.00 
1,657.70 
1,652.00 
1.641.60 

1,630.80 

Number 
of 

Sections 

1 

1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

1 

ManningsAverageUpstream30wnstrearrHydraulicHydraulic 
Invert 

Elevation 
(n) 

1,823.90 
1,810.50 
1,801.90 
1,788.70 
1,774.80 
1,763.70 
1,749.90 
1,743.50 
1,732.00 

1,719.90 
1,711.90 
1,705.70 
1.701.10 
1,694.70 
1,689.20 
1,681.70 
1,677.00 
1,676.00 

1,672.00 
1,665.00 
1,663.00 
1,657.70 
1,652.00 
1,641.60 
1,630.80 

1,620.20 

Grade 
Line In 

(rt) 

1.832.49 
1.829.63 
1.816.23 
1,807.63 
1,794.43 
1.780.53 
1,769.43 
1,755.63 
1,749.33 
1,737.73 

1.72658 
1.718.58 
1,712.38 
1.707.78 
1.701.38 
1.695.88 
1.686.70 
1.681.72 

1,675.001,680.721,680.00 
1.679.72 
1.676.72 
1.669.72 
1.667.72 
1.664.57 
1.658.68 
1.648.28 

1.637.48 

Grade 
Line Out 

(n) 

1,829.63 
1,816.42 
1,807.82 
1,794.62 
1,780.72 
1,769.62 
1,755.82 
1,749.51 
1,737.89 

1,726.77 
1,718.88 
1,712.57 
1,707.97 
1,701.57 
1,696.07 
1,687.39 
1,680.86 
1,681.00 

1,676.91 
1,669.84 
1,666.18 
1,664.57 
1,658.87 
1,648.47 
1,637.67 

1,626.31 
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Scenario: Base 

Pipe Report 
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Scenario: Base 

Pipe Report 

Title: McDowell Rd-Hawes to Sossaman 
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Scenario: Base 

Pipe Report 

Title: Hermosa Vista Drive Project Engineer: WoadIPatel 
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Label 

P-11 

P-10 
P-34 
P-35 
P-36 
P-37 
P-32 
P-33 
P-30 
P-31 
P-29 
P-26 
P-27 

P-25 
P-22 
P-23 
P-21 
P-18 
P-I9 
P-I7 
P-I4 
P-I5 
P-I3 
P-I 

Upstrearr3ownstrearT 
Node 

1-10 

1-9 
J-13 
1-8 
5-1 4 
1-7 
J-12 
1-6 
J-I I 
J-I0 
1-5 

J-9 
J-8 
1-4 
J-7 
J-6 
1-3 
J-5 
J-4 
1-2 
J-3 
J-2 
J-I 
0-1 

Node 

1-11 

1-10 
1-9 
J-13 
1-8 
J-14 
1-7 
J-I2 
1-6 
J-I 1 
J-I0 

1-5 
J-9 
J-8 
14 
J-7 
J-6 
1-3 
J-5 
J-4 
1-2 
J-3 
J-2 
J-I 

Total 
System 

Flow 
(cfs) 

37.00 

80.00 
118.00 
118.00 
163.00 
163.00 
208.00 
208.00 
250.00 
250.00 
250.00 
291.00 

291.00 
291.00 
355.00 
355.00 
355.00 
422.00 
422.00 
422.00 
450.00 
450.00 
450.00 
450.00 

Length 
(ft) 

450.00 

480.00 
300.00 
300.00 
363.00 
339.00 
500.00 
500.00 
500.00 
500.00 
500.00 
500.00 

500.00 
500.00 
500.00 
500.00 
280.00 
420.00 
400.00 
500.00 
500.00 
320.00 
500.00 
109.00 

:onstructec 
Slope 
(fWt) 

0.017778 

0.016667 
0.016667 
0.016667 
0.022039 
0.022124 
0.023000 
0.019000 
0.019000 
0.018000 
0.016000 
0.016000 

0.014000 
0.015000 
0.016000 
0.016000 
0.016071 
0.015476 
0.016250 
0.015000 
0.016000 
0.015625 
0.007000 
0.004587 

Number 
of 

Sections 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Section 
Size 

36 inch 
48 inch 
54 inch 
54 inch 

60 inch 
60 inch 
66 inch 
66 inch 
66 inch 
66 inch 
66 inch 
72 inch 

72 inch 
72 inch 
78 inch 
78 inch 
78 inch 
84 inch 
84 inch 
84 inch 
90 inch 
90 inch 
96 inch 

96 inch 

Manning? 
n 

0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 

0.023 
0.023 
0.023 
0.023 
0.023 
0.023 

0.023 
0.023 

Velocity 
(Ws) 

6.45 

8.05 
9.64 
9.05 

11.39 
9.44 

10.99 
10.53 
12.08 
11.75 
11.38 
11.70 
11.49 

11.52 
12.67 
12.67 
12.30 
13.07 
13.00 
12.90 
12.81 
11.79 
9.87 

11.25 

Averageupstrean 
Invert 

Elevation 
(ff) 

1,741.00 

1,733.00 
1.725.00 
1.720.00 
1,715.00 

1,707.00 
1,699.50 
1,688.00 
1,678.50 
1,669.00 
1,660.00 

1,652.00 
1,644.00 
1.637.00 
1.629.50 
1,621.50 
1,613.50 
1,609.00 
1,602.50 
1,596.00 
1,588.50 
1.580.50 
1,575.50 
1,572.00 

Invert 
Elevation 

( f i )  

1,733.00 
1,725.00 
1.720.00 
1.715.00 
1.707.00 
1,699.50 
1.688.00 
1.678.50 
1,669.00 
1,660.00 
1,652.00 
1,644.00 
1,637.00 
1,629.50 
1,621.50 
1.613.50 
1,609.00 
1.602.50 
1.596.00 
1,588.50 

1,580.50 
1,575.50 

1,572.00 
1,571.50 

3ownstreanHydraulicHydraulic 
Grade 
Line In 

(ft) 

1,742.98 
1.735.71 
1.728.20 
1,723.20 
1,718.66 
1,710.66 
1,703.54 
1,692.04 
1.682.91 
1.673.42 
1.664.74 
1,656.72 
1.649.08 

1,641.88 
1,634.55 
1,626.55 
1,618.55 
1,614.41 
1,607.91 
1,601.47 
1,594.00 
1,586.00 
1.582.37 
1,578.68 

Grade 
Line Out 

(ft) 

1,735.77 
1,728.27 
1,723.27 
1,718.75 
1,710.22 
1,705.46 
1,692.13 
1,683.03 
1.673.54 
1.664.85 
1,656.84 
1,649.1 8 

1,641.99 
1,634.68 
1,626.68 
1,618.68 
1,614.54 
1.608.04 
1.601.60 
1,594.13 
1,586.13 
1,582.37 
1,578.76 
1,576.90 



Scenario: Base 

Title: McDowell Rd-Hawes to Sossarnan 
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Scenario: Base 

Pipe Report 



Scenario: Base 
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Scenario: Base 

Pipe Report 

Title: McDowell Rd-Hawes to Sossaman Projed Engineer: Network Administrator 
w:\ ... \fcdmc\mcdowellwesthawes\mcd~wellhawes~stm Wood Patel 8 Associates StormCAD v4.1.1 [4.2014] 
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Label 

P-I3 

P-16 
P-14 
P-I5 
P-I 
P-2 
P-3 
P-4 
P-5 
P-6 
P-7 
P-8 
P-9 
P-I0 

P-11 
P-I2 

Node 

1-7 

1-8 
J-7 
J-I0 
1-1 
J-I 
J-2 
1-5 
J-4 
1-3 
J-6 
14 

J-8 
J-9 
1-2 
1-6 

Upstrearlownstrean 
Node 

J-7 
J-I0 
J-10 
1-1 

J-I 
J-2 
1-5 
J-4 
1-3 
J-6 
1-4 
J-8 
J-9 
1-2 

1-6 
0-1 

Total 
System 

Flow 
(cfs) 

154.00 

175.00 
154.00 
329.00 
705.00 
705.00 
705.00 
740.00 
740.00 
770.00 
770.00 
840.00 
840.00 
840.00 
978.00 

675.00 

Length 
(ft) 

420.00 

349.00 
45.00 
74.00 

500.00 
500.00 
500.00 
500.00 
500.00 
500.00 
500.00 
500.00 
500.00 
500.00 
312.00 

444.00 

2onstructec 
Slope 
(f~ft)  

0.020238 
0.010029 
0.044444 
0.037838 
0.022200 
0.023400 
0.024400 
0.019000 
0.021800 
0.016800 
0.021200 
0.021800 
0.018400 

0.017000 
0.012821 
0.004955 

Number 
of 

Sections 

1 
1 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Section 
Size 

60 inch 

72 inch 
160 inch  

78 inch 
90 inch 
90 inch 
90 inch 
96 inch 
96 inch 
102 inci- 
102 inct 
102 inct 
102 inct 
108 inct 
114 inci- 

10 X 4 ft 

n 

0.023 
0.023 
0.023 
0.023 
0.023 

0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.013 

Velocity 
(Ws) 

9.07 

6.19 

9.91 
16.25 
16.75 
16.55 
15.92 
15.83 
15.36 
15.01 
16.21 
16.26 
14.38 
14.92 

16.87 

Invert 
Elevation 

(ft) 

1,758.50 
1,751.50 

7.841.750.00 
1,748.00 
1.745.20 
1,734.10 
1,722.40 
1,710.20 
1,700.70 
1,689.80 
1.681.40 
1,670.80 
1,659.90 
1,650.70 
1,642.20 
1.638.20 

ManningsAverageUpstream3ownstrealrHydraulicHydraulic 
Invert 

Elevation 
(ft) 

1,750.00 
1,748.00 

1,745.20 
1.734.10 
1.722.40 
1,710.20 
1,700.70 
1.689.80 
1,681.40 
1,670.80 
1,659.90 

1,650.70 
1,642.20 

1,638.20 
1.636.00 

Grade 
Line In 

(ft) 

1.762.06 
1.757.74 

1,748.001,756.371,755.88 

1,754.96 
1,753.73 
1,740.79 
1.729.09 
1,717.10 
1,707.54 
1,696.73 
1,688.33 
1.678.00 
1.667.10 
1,657.85 
1,650.59 

1,646.01 

Grade 
Line Out 

(fi) 

1,756.47 
1,755.88 

1,754.05 
1,741.02 
1,729.31 
1.717.42 
1,707.74 
1,697.03 
1,688.52 
1,678.33 
1,667.30 

1.658.04 
1,651.01 
1,646.37 
1,640.00 



Scenario: Base 
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Scenario: Base 

Pipe Report 

Title: McDowell Rd-Hawes to Sossaman 
w:\ ... \mckellipseastellsw~rlh\schoalbypass.stm Wood Patel 8 Assaclates 

Label 

P-I 
P-2 
P-3 
P-4 
P-5 
P-6 

Projecl Engineer: Network Administrator 
StormCAD v4.1.1 [4.20141 

Node 

1-6 

J-3 
J-4 
J-6 
1-8 
J-7 

Upstrearn>ownstrean 
Node 

J-3 
J-4 
J-6 
1-8 
J-7 
0-1 

Total 
System 

Flow 
(cfs) 

150.00 
150.00 
150.00 
150.00 
200.00 
200.00 

Length 
(fl) 

86.00 
500.00 
500.00 
187.00 
257.00 
347.00 

Section 
Size 

48 inch 
48 inch 
48 inch 
54 inch 

60 inch 
60 inch 

Sonstructec 
Slope 
(Wft) 

0.007209 
0.007240 
0.007240 
0.007273 
0.007237 
0.007205 

Number 
of 

Sections 

1 
1 
1 
1 
1 
1 

n 

0.013 
0.013 
0.013 
0.013 
0.013 
0.013 

Velocity 
(Ws) 

11.94 
11 94 
11.94 
9.43 

10.19 
10.19 

Invert 
Elevation 

(fl) 

1,735.50 
1,734.88 
1,731.26 
1,727.64 
1.726.28 
1,724.42 

ManningsAverageUpstrean'3ownstreanHydraulicHydmulic 
lnvelt 

Elevation 
(ft) 

1,734.88 
1,731.26 
1,727.64 
1,726.28 
1,724.42 
1,721.92 

Grade 
Line In 

(fi) 

1,746.54 
1.745.38 
1.739.75 
1,734.23 
1,732.98 
1,731.39 

Grade 
Line Out 

(fl) 

1,745.61 
1,739.93 
1,734.30 
1,733.24 
1.731.47 
1,729.34 



Scenario: Base 
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Scenario: Base 

Pipe Report 

Title: McDowell Rd-Hawes to Sossaman Project Engineer: Network Administrator 
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Scenario: Base 
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Scenario: Base 

Pipe Report 

Title: McDowell Rd-Hawes to Sossaman Project Engineer: Network Administrator 
w:\ ... \mckellipswestellsworth\mckellipsred2.stm Wood Patel 8 Associates StorrnCAD v4.1.1 [4.2014] 
09126102 I l:05:17 AM O Haestad Methods, Inc. 37 Brookside Road Waterbuiy, CT 06708 USA +I-203-755-1666 Page 1 of 1 

Number 
of 

Sections 

1 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Length 
(ft) 

460.00 
500.00 
500.00 
500.00 
500.00 
500.00 

500.00 
500.00 
500.00 
500.00 
500.00 
500.00 

98.00 

Label 

P-14 
P-15 
P-3 
P-4 

P-5 
P-6 
P-7 
P-8 
P-9 
P-10 
P-11 
P-12 
P-I3 

Section 
Size 

36 inch 
36 inch 

136 inch 
54 inch 
54 inch 
54 inch 
54 inch 
54 inch 
72 inch 
78 inch 
84 inch 
90 inch 
90 inch 

Sonstructec 
Slope 
(ftlft) 

0.017391 
0.014800 

0.017000 
0.012600 
0.011600 
0.016000 
0.016000 
0.017000 
0.015400 
0.013600 
0.018000 
0.004000 
0.010204 

Upstrean3ownstrearr 
Node 

J-9 

1-8 
1-14 

J-10 
J-8 
J-6 
J-5 
1-9 
J-4 
1-1 1 
J-2 
1-10 
0-1 

Node 

1-43 
J-9 
1-8 
1-14 
J-10 

J-8 
J-6 
J-5 
1-9 
J 4  
1-11 
J-2 
1-70 

Total 
System 

Flow 
(c~s) 

40.00 
40.00 
40.00 

130.00 

130.00 
130.00 
130.00 
130.00 
320.00 
320.00 
360.00 
360.00 
400.00 

Mannings 
n 

0.023 

0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 

Average 
Velocity 

(Ws) 

7.45 
7.37 

8.61 
9.11 
9.92 
9.81 
8.98 

12.15 
11.55 
10.80 
9.04 

11.81 

invert 
Elevation 

(n) 

1,658.00 

1,650.00 
6.701.642.60 

1,634.10 
1,627.80 
1,622.00 
1,614.00 
1,606.00 
1,597.50 
1,589.80 
1,583.00 
1.574.00 
1.572.00 

Jpstrean3ownstreanHydraulicHydraulic 
invert 

Elevation 
(ft) 

1,650.00 

1,642.60 

1,627.80 
1,622.00 
1,614.00 
1,606.00 
1,597.50 
1,589.80 
1,583.00 
1,574.00 
1,572.00 
1,571 .OO 

Grade 
Line In 

(ft) 

1.660.06 
1,652.17 

1,634.101.644.661,638.10 

1.638.00 
1.632.01 
1,62542 
1.617.42 
1.60950 
1,603.06 
1.594.74 
1,588.00 
1,581.41 
1,577.59 

Grade 
Line Out 

(ft) 

1,652.21 
1,644.73 

1,632.06 
1,625.49 
1,617.49 

1,609.58 
1,603.23 
1,594.85 
1,588.19 
1.581.46 
1.577.75 
1.576.18 



Scenario: Base 

Title: McDowell Rd-Hawes to Sossaman Projed Engineer: Network Administrator 
w:\ ... \storm cad\fcdmc\oakstreet\oakbasininlet.stm Wood Patel 8 Associates StormCAD v4.1.1 [4.2014] 
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Scenario: Base 

Pipe Report 

Title: McDoweil Rd-Hawes to Sossaman 
w:\ ... \storm cad\fcdmc\oakstreet\aakbasininlet.stm Wood Patel 8 Associates 

Project Engineer: Network Administrator 
StormCAD "4.1 1 [4.2014] 

Velocity 
(fus) 

10.10 

9.52 
16.05 
14.10 

Number 
of 

Sections 

1 
1 
1 
1 

Label 

P-I 
P-2 

P-3 
P-4 

AverageUpstrearn3ownstrean 
invert 

Elevation 
(a) 

1,864.00 
1,851.10 

1,832.30 
1,814.50 

Total 
System 

Flow 
(cfs) 

110.00 

110.00 
600.00 
613.00 

Section 
Size 

48 inch 
48 inch 
84 inch 
90 inch 

Node 

1-6 
J-3 
1-8 
1-7 

Invert 
Elevation 

(R) 

1,851.10 
1,832.30 
1,814.50 
1,812.50 

Mannings 
n 

0.023 
0.023 
0.023 
0.023 

Length 
(fl) 

450.00 
500.00 
500.00 
66.00 

Upstream>ownstrean 
Node 

J-3 
1-8 
1-7 
0-1 

:onstructec 
Slope 
(fun) 

0.028667 
0.037600 
0.035600 
0.030303 

Grade 
Line In 

(n) 

1,867.17 
1,854.27 
1,838.57 
1,821.47 

HydraulicHydraulic 
Grade 

Line Out 
(ft) 

1,854.40 
1,838.91 
1,821.73 
1,820.40 



Scenario: Base 

Title: McDowell Rd-Hawes to Sossaman 
w:\ ... \storm cad\fcdmc\oakstreet\oakbypass.stm Wood Patel 8 Associates 

Project Engineer: Network Administrator 
StormCAD "4.1.1 [4.2014] 



Scenario: Base 

Pipe Report 

Title: McDowell Rd-Hawes to Sossaman 
w:\ ... \storm cad\fcdmc\oakstreet\oakbypass.stm Wood Patel 8 Associates 

Prajed Engineer: Network Administrator 
StormCAD "4.1.1 [4.2014] 



Spook Hill 
McDowell and 88th Basin Splitter Structures 

24" Pipe 36" Pipe I ~ o t a l  pipe  lows I 
Headwater 

Depth Flow 
ft cfs 

1821 0 
1822 4.2 

I 54" Pipe 
Headwater 

Depth Flow 

Headwater I Headwater I 
Depth Flow I Depth Flow I 

ft cfs I ft cfs 
1821 0 I 1821 0 I 

2-84" Pipes 
Headwater 

Depth Flow 
ft cfs 

1815.2 0 
1816.2 14 
1817.2 66 
181 8.2 128 
1819.2 228 
1820.2 340 
1821.2 468 
1822.2 584 

Headwater Headwater 
Depth Flow I Depth Flow 

54" Pipe 

ft cfs I ft cfs 
1760 0 1 1760 0 

2-84" Pipes 

, . 
level3basinvalumes\88-mcdow basin 
9/1212002\10:48 AM 

Total Pipe Flows 
Headwater 

Deuth Flow I 

Total Pipe Flows 
Headwater 

Deuth Flow I 

Page 1 

total flow (cfs) 71 
stage (ft) 1826.26 

total flow (cfs) 600 
stage (ft) 1823.2 

total flow (cfs) 1046 
stage (ft) 1769.5 



9 Spoo Hill 
Oak Street Basin S~litter Structure 

48" Pipe 
Headwater 

Depth Flow 

~:\1999pro]eds\99989kpreadsheets 
level3basin~0I~me~\oak basin 
9/1212002\10:49 AM 

ft cfs 
1810.5 0 
1811.5 8 

Page 1 

84" Pipe 
Headwater 

Depth Flow 

total flow (cfs) 613 
stage (ft)  1820.4 

Total Pipe Flows 
Headwater 

Depth Flow 
ft cfs 

1810.5 0 
1811.5 0 

ft cfs 
1810.5 0 
1811.5 8.0 



n cfs 
1829 0 
1830 10 

McDowell and Ellsworth Basin Splitter S 

36" Pipe 
Headwater 

Depth Flow 
n C ~ S  

1825 0 
1826 7 
1827 20 
1828 41 
1829 60 
1830 77 
1831 90 
1832 105 
1833 115 
1834 125 
1835 100 
1836 106 
1837 112 
1838 158 

102" Pipe 
Headwater 

Depth Flow n C ~ S  

1829 0 
n cfs 

1829 0 
1830 10 

102" Pipe 
Headwater 

Depth Flow 

84" Pipe I Total Pipe Flows 

Total Pipe Flows 
Headwater 

Depth Flow 

Headwater Headwater 
De~th  Flow I Death Flow 

ft C ~ S  I n C ~ S  

1825 0 I 1825 0 

total flow (cfs) 1061 
stage (ft) 1838.75 

total flow (cfs) 570 
stage (ft) 1836.71 

. . 
le~el3ba~in~0I~mes\mCdo~-ells basin 
911212002\10:49 AM Page 1 



Spoo 9 Hill 

ft cfs 1 ft cfs I ft cfs 
1638.2 0 1 1638.2 0 1 1638.2 0 

76th and McDowell Basin Splitter Structure 

Page 1 

12x4CBC 
Headwater 

D e ~ t h  Flow 

7 8  Pipe 
Headwater 

De~ th  Flow 

- 

Total Pipe Flows 
Headwater 

D e ~ t h  Flow 

total flow (cfs) 978 
stage (fi) 1649 



ft cfs I fl cfs I ft cfs 
1735.5 0 1 1735.5 0 1 1735.5 0 

School Basin Splitter Structure 

w:\l999projects\99989kpreadsheets 
level3basinvolurnes\school basin 
911M002\10:50 AM Page 1 

Total Pipe Flows 
Headwater 

Depth Flow 

48" Pipe 
Headwater 

D e ~ t h  Flow 

2-84" Pipes 
Headwater 

D e ~ t h  Flow 

- 
total flow (cfs) 1000 

stage (ft) 1746.77 








