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Project Summary Report 

Project Description 

Worksheet RCPA41 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channei Depth 

input Data 

Slope 0.003200 Wfi 
Discharge 28,026.00 cfs 

Oat ions 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 

Water Suiface Elevation 

Elevation Range 

Flow Area 

Wetted Perimeter 

Top Width 

Actual Depth 

Critical Elevation 

Critical Slope 

Velocity @ Veloclty Head 

Specific Energy 1,049.31 fi 
Froude Number 0.35 

Flaw Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 37100 0.050 

37+00 41+00 0.035 

41 +00 83+00 0.050 

Natural Channei Points 

Station Elevation 
(fi) (fi) 

O+OO 1,060.00 

Project Engineer ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\..\ioutes fc\waieirnan routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 03:15:57 PM 0 Haestad Methods. Inc. 37 Brookside Road Waterbuly, CT 06708 USA (203) 755-1666 Page 1 of 59 





Project Summary Report 

* Project Description 

Worksheet RCPA42 

Flow Element 

Method 

Solve For 

Irregular Channel 

Manning's Formula 

Channel Depth 

Input Data 

Slope 0.002400 Wfi 
Discharge 28,076.00 cis 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method lmproved Lotter's Method 

Closed Channel Weighting Methot Harton's Method 

Results 

Manninas Coefficient 

Water Surface Elevation 

Elevation Range 

Flow Area 

Wetted Perimeter 

Top Width 

Actual Depth 

Critical Elevation 

Critical SloDe 

~eioc j ty  3.00 Ws 
Veiocttv Head 0.14 f i  
Specific Energy 1,029.88 fi 

Froude Number 0.32 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
ifti (it) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 

q:\ ... \routes fc\watermari routes f c f m 2  ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

04114104 03:15:57 PM 0 Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 59 
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Project Summary Report 

e Project Description 

Worksheet RCPA44 - 
Fiow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.003300 Nft 
Discharge 27,983.00 cfs 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Methol Horton's Method 

-- - 

Results 

Mannincls Coefficient 0.049 

Water Surface Elevation 1,018.23 f l  

Elevation Range 1.01 0.00 to 1,030.00 

Flow Area 9,345.0 tF 
Wetted Perimeter 4,188.62 ft 

Top Width 4,188.46 fi 
Actual Depth 8.23 fi 
Critical Eievation 1,016.57 fi 
Critical Slope 

Veiociv 

Velociiv Head 

Specific Energy 1,018.37 ft 

Froude Number 0.35 

Flow Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(fti (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \TOLI~~S ic\waterman routes fc.fmZ ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastei "6.1 [614k] 
04/14/04 03:15:57 PM O Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 3 af 59 



Cress Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPA44 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.049 

Slope 0.003300 fVit 
Water Surface Elevation 1.018.23 fl 
Elevation Range 1,010.00 to 1,030.00 

Discharge 27,983.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
a:\ ... \routes ic\waterman routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMvster "6.1 (6141<1 



Project Summary Report 

e Project Description 

Worksheet RCPA46 
7 

Flow Element 

Method 

solve For 

irregular Channel 

Manning's Formula 

Channei Depth 

Input Data 

slope 0.0029oo tvn 
Discharge 27,863.00 Cfs 

Options 

Current Roughness Method Improved Loiter's Method 

Open Channel Weighting Method lmproved Lotter's Method 

Ciosed Channel Weighting Metho, Hotton's Method 

-- - 

Resuits 

Mannings Coefficient 0.045 

Water Surface Elevation 982.71 fl 
Elevation Range 975.00 to 990.00 

Flow Area 7,614.9 ft2 
Wetted Perimeter 2,555.46 it 

Top Width 2,555.36 fl 
Actual Depth 7.71 fl 
Critical Elovation 980.58 ft 

Critical Slope 

Velocity 

Veiociiv Head 

Specific Energy 982.92 it 

Froude Number 0.37 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

-~ - 

Natural Channel Points 

Station Elevation 
itt, (ft) 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
q:\ ... \routes fc\wateiman routes fcfrn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastei v6.1 [614k] 
04114104 03:15:57 PM 0 Haestad Methods. Inc. 37 Brookside Road Waterbury. CT05708 USA (203) 755-1666 Page 4 of 59 



Gross Section 
Cross Section for Irregular ehanneil 

Project Description 

Worksheet RCPA46 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

slope 0.002900 W t  

Water Surface Elevation 982.71 fl 
Elevation Range 975.00 to 990.00 

Discharge 27,863.00 cis 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS INC. 

q:\.,.\routes fc\waterrnan routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastsr "6.1 [614kl 
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Project Summary Report 

Project Description 

Worksheet RCPA49 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.003000 Wit 
Discharge 27,998.00 cis 

Options 

Current Roughness Method improved Loiter's Method 
Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methoc Hotton's Method 

Results 

Mannings Coefficient 0.047 
Water Surface Eievation 953.99 fl 

Elevation Range 945.00 to 970.00 

Flow Area 7,831.7 ffe 
Wetted Perimeter 2,613.42 fl 

Top Width 2,613.26 R 
Actual Depth 8.99 ft 

Crlticai Elevation 951.70 f t  

Critical Slope 0.024674 Wft 

@ velocity 3.57 ftls 

Veiocity Head 0.20 it 

Specific Energy 954.19 ft 

Froude Number 0.36 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 28+00 0.050 

28+00 33+00 0.035 

33iOO 85+00 0.050 

Naturai Channel Points 

Station Elevation 
(R) (R) 

O+OO 970.00 
6+00 960.00 

28+00 950.00 
30iOO 945.00 
31+50 945.00 
33+00 950.00 
64+00 960.00 
85+00 970.00 

a 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \routes fclwaterman routes fcfm2 ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 
04114104 03:15:57 PM 0 Haestad Methods, inc. 37 Brooi<side Road Waterbury, CT 06708 USA (203) 755-1666 Page 5 of 59 

- . 



v : 2 0 . 0 k  
H:1 
NTS 



Project Summary Report 

Project Description 

Worksheet RCPASI 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.005700 Wft 
Discharge 28,510.00 cfs 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho1 Horton's Method 

Results 

Mannings Coefficient 0.047 

Water Suriace Elevation 947.10 ft 

Elevation Range 940.00 to 952.00 

Fiow Area 6,049.9 ftz 

Wetted Perimeter 2,153.32 ft 
Top Width 2.153.22 ft 
Actual Depth 7.10 ft 

Critical Elevation 945.66 It 

Critical Slope 0.025160 Wft 

@ Velocity 4.71 iVs 
VeiociW Head 0.35 f t  

Specific Energy 947.45 f t  

Froude Number 0.50 

FIOW Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 15t00 0.050 

15+00 19iOO 0.035 
19+00 34+10 0.050 

Natural Channel Points 

Station Eievation 
( f t )  ( f t)  

O+OO 952.00 

0+10 950.00 

15+00 943.00 

16+60 940.00 

1 8+00 940.00 

19+00 943.00 

34+00 950.00 

34110 952.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes fc\waterman routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.1 [614kl 
04/14/04 03:15:57 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury. CT OG708 USA (203) 755-1666 Page 6 of 59 
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Project Summary Report 

Project Description 

Worksheet RCPA56 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

InDut Data 

Slope 0.004600 n/tt 
Discharge 28,538.00 cis 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.047 

Water Surface Elevation 936.86 R 
Elevation Range 930.00 to 942.00 

 low Area 5.458.1 R2 
Wetted Perimeter 1.608.45 R 
Top Width 1,608.37 R 
Actual Depth 6.86 R 
Critical Eievation 935.18 ff 

Crlhcai Slope * Velocity 

Velocity Head 

Specific Energy 937.28 ft 
Froude Number 0.50 

Flow Type Subcritical 

Roushness Segments 

Start End Mannings 
Station Station Coefficient 

0+00 1 0+00 0.050 

1 O i O O  14+00 0.035 

14+00 24+10 0.050 

Natural Channel Points 

Station Elevation 
(W (ft) 

O+OO 942.00 

Project Engineer: ENGiNEERlNG & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes fc\wuterrnan roiites fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. FiuwMaster "6.1 I614kl 
04114104 03:15:57 PM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 7 of 59 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPA56 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.047 

Slope 0.004800 ftdt 

Water Surface Eievation 936.86 ft 

Elevation Range 95"%w to 942.00 

Discharge 28,538.00 cis 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 

q:\ . \routes fciwaterman routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaSter "6.1 [614k] 

04114104 03:13:70 PM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 
Page 1 of 1 
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Project Summary Report 

Project Description 

Worksheet RCPA57 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

slope 0.001900 n/tt 
Discharge 28,356.00 cfs 

Options 

Current Roughness Method improved Lover's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.045 
Water Surface Eievation 905.70 R 
Elevation Range 894.00 to 920.00 

Flow Area 6,519.4 R2 
Wetted Perimeter 1,255.84 f t  

Top Width 1.255.32 f t  

Actual Depth 11.70 R 
Critical Eievation 901.33 fi 

Criticai Slope 0.018147 tvfi 

e Veiocity 4.35 WS 

Veiocity Head 0.29 it 

Specific Energy 906.00 fi 

Froude Number 0.34 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 6+00 0.050 

6iOO 1 0+00 0.035 

10+00 35+00 0.050 

Natural Channel Points 

Station Elevation 
( f i )  

O+OO 920.00 
4+00 910.00 
6+00 9W.00 

7+00 894.00 
894.00 9+00 

1 O+OO 900.00 

23iOO 910.00 
35+00 915.00 

0 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \routes fc\wateiman routes fc.fm2 ENGINEERING 81 ENVIRONMENTAL CONSULTANTS INC. FiowMastsr "6.1 [614k] 
04114104 03:15:57 PM Q Haestad Methods, lnc. 37 Brookside Road Waterbury CT 06708 USA (203) 755-1666 Page 8 of 59 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPA57 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.045 

Slope 0.001900 ivn 
Water Suriace Eicvation 905.70 n 
Elevation Range 894.00 to 920.00 

Discharue 28.356.00 cis 

v:20.0L 
H : l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS iNG 
q:\ ... \routes fc\waterman routes fc.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 

04114104 03:14:13 PM OHaestad Methods, inc. 37 Broaksidc Road Waterbury. CT06708 USA (203) 755-1666 Page 1 of 1 



Project Sumlmary Report 

Worksheet RCPA6O 
Flow Element Irregular Channel 

Method Manning's Formula 
I 

Solve For Channel Depth 

Options 

Current Roughness Method Improved Loner's Method 

Open Chanrrel Weighting Method Improved Loiter's Method 

Results 

Water Sutiace Elel 
Elevation Range 

FIOW Area 
Wetted Perimeter 
Top Width 

Actual Depth 
Critical Elevation 

Critical Slope 

lation 884.00 ft 

878.00 to 895.00 

4,044.2 f12 

1,171.37 ft 

1,171.28 ft 
6.00 fi 

883.05 ft 

0.013402 Nfl 

Velocity 6.99 Ws 
Velocitv Head 0.76 fi 1 
Specific Energy 884.76 it 
Froude Number 0.66 

Flow Type Subcritical 

Rouohness Seaments I 

q:\..\routes fc\waterman routes fc fm2 ENGINEERING & ENVIRONM 

04114104 03:15:57 PM O Haestad Methods, lnc. 37 Brookside Road Waterbur 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPA6O 

Flow Element lrreguiar Channel 

Method Manning's Formula 

Solve For Channel Depth 

-- ~- ~ 

Section Data 

Mannings Coefficient 0.036 

Slope 0.005500 fWt 
Water Surface Elevation 884.00 fl 

Elevation Range 878.00 to 895.00 

28,280.00 CfS Discharge 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes fc\waterrnan routes fc.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

04/14/04 03:111:46 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of l 



Project Summary Report 

Project Description e Worksheet RCPB08 
~ i o w  Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.005000 Wit 
Discharge 15.226.00 Cis 

Options 

Current Roughness Method Improved Loner's Method 
Open Channei Weighting Method lmproved Loner's Method 

Closed Channel Weighting Metho1 Horton's Method 

Results 

Mannings Coefficient 0.039 

Water Surface Eievation 1,132.39 fi 
Elevation Range 1,125.00 to 1,150.00 

Flow Area 2,405.2 ft2 

Wetted Perimeter 671.53 fi 
Top Width 671.32 ft 

Actuai Depth 7.39 i t  

Critical Elevation 1,130.85 i t  

Criticai Slope 0.015037 Wft 

e Veiociry 6.33 Ws 

Velocity Head 0.62 ft 

Specific Energy 1,133.01 fi 
Froude Number 0.59 

FIOW Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

o+oo 22+00 0.050 

22+00 25+80 0.035 

25+80 52+00 0.050 

Natural Channel Points 

Station Elevation 
(n) (fi) 

o+oo 1,150.00 
18+00 1,140.00 

22+00 1,130.00 

23+50 1.125.00 

24+30 1,125.00 

25+80 1,130.00 

34+00 1,140.00 

52+00 l;l50.00 

a 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\..iroutes fc\waterman routes fc.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPBO~ 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Manninas Coefficient 0.039 " 
Slope 0.005000 ftJft 
Water Suriace Elevation 1,132.39 ft 
Elevation Range 1,125.00to 1,15000 

Discharge 15,226 00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS ING. 
cl:\ ... \routes ic\waterrnan routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FIowMastoi "6.1 [6141<] 
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Slope 0.002600 Wit 
Discharge 21,400.00 Cfs 

Project Summary Report 

Project Description a Worksheet RCPB12 - 
Flow Element Irregular Channel 

Method Manning's Formula 

Soive For Channel Depth 

InDut Data 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 

Ciosed Channel Weighting Metho, Horton's Method 

Results 

Mannlngs Coefficient 

Water Surface Elevation 

Elevation Range 

Flow Area 

Wetted Perimeter 

Top Width 

Actual Depth 

Critical Eievation 

Critical Slope 

Velocity 

Velocity Head 

Speciiic Energy 

Froude Number 

Flow Type Subcritical 

Aoughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 16iOO 0.050 

16iOO 18+00 0.035 

18+00 34iOO 0.050 

Natural Channel Points 

Proiect Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\.,.\ro~tes fc\v!aterman routes fc.fm2 ENGiNEERlNG & ENVIRONMENTAL CONSULTANTS INC, FlowMaster "6.1 [614k] 
04114104 03:15:57 PM OHaestad Methods, Inc. 37 Brookside Road Waterbury. CT06708 USA (203) 755-1666 Page 11 of 59 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPB12 

Flow Element Irregular Channel 

Method Manning's Formula 

Soive For Channel Depth 

Section Data 

Mannlngs Coefficient 0.049 

Slope 0.002600 ttlft 

Water Surface Elevation 1,130.07 ft 

Elevation Range 1,122.00 to 1,132.00 

Discharge 21,400.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes fc\waterman routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k1 

OiU14104 02:51:28 PM O Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPB15 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.043 

Siope 0.004900 Wft 
Water Surface Elevation 1.123.59 ft 

Elevation Range 1,115.00 to 1,140.00 

Discharge 22,106.00 cfs 

Project Engineer: ENGINEERING & ENVlROiilMENTAL CONSULTANS INC. 

q:\ ... \routes fC\walerrnan routes ic.im2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster vG.1 [614kl 

04114104 02:52:13 PM 0 Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 7551666  
Page 1 O f  1 
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Project Summary Report 

Project Description 

(0 Worksheet RCPB45 
7 

Flow Element Irregular Channel 

Method Manning's Formula 
snlve F O ~  Channel D e ~ t h  
-- - 

Input Data 

slope 0.0038oo wn 
Discharge 23,696.00 cfs 

Options 

Current Roughness Method improved Loner's Method 

Open Channei Weighting Method Improved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 

Water Surlace Elevation 

Elevation Range 
Flaw Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 
Velocity 
Velocitv Head 

Speclflc Energy 1,120.15 fi 

Froude Number 0.40 

Flow Type Subcritical 

Roughness Segments 
- - 

Sta i~  End Mannings 
Station Station Coefficient 

nlnn 77+00 0.050 



Cross Section 
Cross Section for Irregular Channel 

- 3 

Project Description 

Worksheet RCPB45 
Fiow Element lrreguiar Channel 

Method Manning's Formula 

Soive For Channel Depth 

Section Data 

Mannings Coefficient 0.049 

slope 0.003800 wn 
Water Surface Elevation 1,119.90 f i  

Elevation Range 1.110.00 to 1.130.00 

Discharge 23,696.00 cis 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes fclwaterman routes fc . fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. FiowMaster "6.1 (614kI 

04/14/04 02:52:38 PM @ Haestad Methods, Inc. 37 Biaol<side Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Project Summary Report 

Project Description 

Worksheet RCPB46 
Flow Element irregular Channel 

Method Manning's Formula 
Snhte Fnr Channel Deoth 

p~ - 

Input Data 

Slope o.oo~ow wn 
Discharge 24.458.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 

fievation Range 
Flow Area 
Wened Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Vetocity 
Velocity Head 
Specific Energy 1,103.52 it 
Froude Number 0.47 

Flow Type Subcritical 

-- ~- 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

01-00 19+00 0.050 

19+00 24+00 0.035 

24+00 54+00 0.050 

Natural Channel Points 

Project Engineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. 
q:i,..\ro~tes fciwaterman routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 03:15:57 PM O Haestad Methods, Inc. 37 Brookside Road Waterbuw, CT 06708 USA (203) 755-1666 Page 14 of 59 



v : 2 0 . 0 n  
H:1 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPB46 
Flow Element lrreuular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.047 

slope 0.005000 ftm 
Water Sulface Elevation 1,103.22 f I  
Elevation Range 1.095.00 to 1,110.00 

Discharge 24,458.00 cfs 

Project Engineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \l.oi!tes fc\waterman raiites fc.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614i<l 

04/14/04 02:53:39 PM O Haestad Methods, inc. 37 Brookside Road Waterbuw, CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Summary Report 

1C Project Description 

Worksheet RCPB61 

Flow Element irregular Channel 
hdaihnrl  Mannino's Formula 

Solve For Channel Depth 

Input Data 

-,-.. " "ncn"" -16, .Xo(Je ".""au"u , " # L  

Discharge 25,611 .OO cfs 

- ~ 

Options 

rllvVnn+ ~ ~ ~ ~ ~ h ~ ~ c ~  kilnthnrl Imnmrwd 1 niter's Methnd "" , , b , , L ,  ,"" "" u.,. -- . , , , 7 , . . - - - . . . . . .  -~ 

nnnn P ~ ~ ~ ~ ~ L  IAloinhtinn h~lmthnrl  lrnnm\red lniter's Method I 

Closed Channel Weighting Methw Horion's Method 

Results 

Mannings Coefficient 0.046 

Water Surface Elevation 1,073.37 fi 
Eievation Range 1,065.00 to 1,080.00 

Flow Area 5,642.9 W 

Wetted Perimeter 1,985.02 ft 

Top Width 1,984.88 R 
Actual Depth 8.37 R 
Critical Elevation 1,071.71 ft 

Critical Slope 0.023647 ivfi 

Velocity 4.54 Ws 

Velocity Head 0.32 ft 

Specific Energy 1,073.69 ff 

Froude Number 0.47 

Flow Type Subcritical 
~~ - - 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

n ~ n n  mlnn n osn 

=", -- - ~ ,  , "- 
34100 49+00 0.050 

Natural Channel Points 

Station Elevation 
(fi) (fi) 

"LOO 1 0520 nn 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ . .  \routes fc\waterman routes fcfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.l [614k] 
04114104 03:15:57 PM Q Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 16 of 59 



Cross Section 
Cross Section for irregular Channel 

Project Description 

Worksheet RCPB6l 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.046 

siope o.oosooo fvfi 

Water Surface Elevation 1,073.37 n 
Elevation Range 1,065.00 to 1,080.00 

Discharge 25,611 .OO cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes fc\watermai? routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614kl 

04114104 02:54:56 PM 0 Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Summary Report 

Project Descriflon 

- Worksheet RCPB62 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.003600 fi/n 
Discharge 27,792.00 cfs 

Options I 
Current Roughness Method improved Lotter's Method 
Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho, Hoiion's Method 

Mannings Coefficient 0.047 
Water Suriace Elevation 1,063.78 ft 
Elevation Range 1,055.00 to 1,070.00 

Flow Area 7,476.3 ft2 

Wetted Perimeter 2,690.96 f i  

Top Width 2,690.83 f i  
Actual Depth 8.78 ft 

Criticai Elevation 1,061.84 ff 

- Critical Slope 0.025413 Wfi 
Velocity 3.72 Ws ' Velocity Head 0 . 1  fi 
Specific Energy 1,063.99 ft 

Froude Number 0.39 
Flow Type Subcritical I 

Rouahness Searnents 

Staii End Mannings 
Station Station Coefficicnt 

0 4 0  26+00 0.050 

Natural Channel Points 
- 

Station Elevation 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes fc\waterrnan routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 (614111 
04114104 03:15:57 PM a Haestad Methods, Inc. 37 Brookside Roacl Waterbury, CT 06708 USA (203) 755-1666 Page 17 of 59 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPB62 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Cocfficient 0.047 

Slope 0.003600 ft4t 
Water Surface Elevation 1,063.78 ft 

Elevation Range 1,055.00 to 1,070.00 

Discharge 27,792.00 cfs 

v:20.0[1 
H : i  
NTS 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [6141<1 



Project Summary Report 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPB53 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.048 

Slope 0.004000 Wft 
Water Surface Elevation 7.058.56 R 
Elevation Range 1,050.00 to 1,070.00 

Discharge 27,968.00 cfs 

v : 2 0 . 0 ~  
H :I 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
n:\ ... \routes fc\waterrnan routes fc.fm2 ENGINEERiNG & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "8.1 1614kI 



Project Summary Report 



Cross Section 
Gross Section for Irregular Channel 

Project Description 

Worksheet RCPB64 
 low Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.035 

slope 0.0033oo wn 
Water Surface Elevation 1,050.33 f I  

Elevation Range 1,040.00 to 1,054.00 

Discharge 27.910.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 



Project Summary Report 

a Project Description 

Worksheet RCPD27 - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.006600 Wff 
Discharge 8,184.00 cfs 

Options 

~thod improved Loiter's Method Current Roughness Me 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho, Hoiton's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 1,204.53 ft 
Elevation Range 1,200.00 to 1,208.00 

Flow Area 2,244.9 ft2 
Wetted Perimeter 1,417.03 ft 

Tap Width 1,416.99 A 
Actual Depth 4.53 n 
Critical Elevation 1,203.64 ft 
Critical Slope 

Velocity 

Veiocity Head 

Specific Energy 1,204.73 ft 

Froude Number 0.51 
Flow T v n ~  Subcritical 

Roughness Segments 

Start End Manninos 
Station Sation Coefficient 

O+OO 13+00 0.050 

Natural Channei Poinis 

Station Elevation 
(ft) (fl) 

O+OO 1,208.00 

Projeci Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC 
q: \ . . \ io~ tes  fc\waierman routes ic.fm2 ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. FlowMastei "6.1 [614k] 
04114104 03:15:57 PM O Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 20 of 59 



Cross Section 
Cross Section for Irregular Channel 

Project Descrlplion 

Worksheet RCPD27 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

ManninQs Coefficient 0.045 

slope 0.0066oo rrm 
Water Surface Elevation 1,204.53 R 
Elevation Range 1,200.00 to 1,208.00 

Discharge 8,184.00 cis 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes fdwaterrnan routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 

04114104 02:44:22 PM 0 Haestad Nlethods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

v : 1 0 0 . 0 ~  
H : i  
NTS 



Project Summary Report 

Project Description 

Worksheet RCPD28 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.004400 Wft 
Discharge 8,632.00 cfs 

Outions 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Methol Horton's Method 

- - 

Results 

Mannings Coefficient 

Water Suiiace Elevation 

Elevation Range 

Flow Area 

Wetted Perimeter 

Top Width 

Actuai Depth 

Critical Elevation 

Critical Slope 

Velocity 

Velocitv Head 

Specific Energy 1,200.27 ft 
Froude Number 0.41 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

-- 

Natural Channel Points 

Station Elevation 
lft) lft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
Q:\ ... \routes fc\waterman routes fc.im2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster '96.1 I614kJ 
04114104 03:15:57 PM O Haestad Methods. inc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 21 of 59 



Cross Section 
Cross Section for Irregular Channel 

Project Descript~on 

Worksheet RCPD28 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.047 

Slope 0.004400 Wit 
Water Surface Elevation 1.200.13 ft 

Elevation Range 1 , I  95.00 to 1,205.00 

Discharge 8,632.00 cfs , 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q'\ ... \routes fc\wateirnan rorites fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

04114104 02:44:45 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

V : ~ O O , O ~  
H : l  
NTS 



Project Summary Report 

0 
Project Description 

Worksheet RCPD29 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.002600 Wft 
Discharge 9,393.00 Cfs 

Options 

Current Roughness Method Improved Loiter's Method 

Open Channel Weighting Method lmproved Lotter's Method 

Closed Channel Weighting Methoi Hoiion's Method 

Results 

Mannings Coefficient 0.041 

Water Surface Eievatlon 1,196.12 it 
Elevation Range 1 ,I 90.00 to 1,200.00 

Flow Area 2,376.8 ft2 
Wetted Perimeter 759.34 ti 
Top Width 758.98 ft 
Actual Depth 6.12 ft 

Critical Elevation 1,194.54 ft 
Critical Slope 0.020203 ftlfl 

@ ~ e ~ o c l t y  3.95 ftls 

Veloc~ty Head 0.24 f i  
Specific Energy 1,196.37 it 

Froude Number 0.39 

FLOW Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

7+30 1 O+OO 0.050 

1 0+00 13t00 0.035 

13+00 15+20 0.050 

Natural Channel Points 

Station Elevation 
(fi) (fl) 

7+30 1,200.00 
7+50 1 , I  95.00 

l o t 0 0  1.193.00 
11+00 1.1 90.00 
11+20 1,190.00 
13+00 1,193.00 
15+00 1,195.00 

15+20 1,200.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes tc\waterman routes b . f m 2  ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster ~ 6 . 1  [614k] 
04/14/04 03:15:57 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT06706 USA (203) 755-1666 Page 22 of 59 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPD29 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.041 

Siope 0.0026oo tvn 
Water Surface Elevation 1,196.12 fi 

Elevation Range 1,190.00 to 1,200.00 

Discharge 9,393.00 cis 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ . \routes fc\waterman routes fc.fnl2 ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS 1%. FlowMastei "6.1 [614k1 

04114104 O2:45:18 PM 0 tiaestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 7 of 1 
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Project Summary Report 

Project Description 

Worksheet RCPD30 
Flow Element irregular Channel 

Method Manning's Formula 

Soive For Channel Depth 

input Data 

Slope 0.002700 rtm 
Discharge 9,470.00 cis 

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

Reaolts 

Mannings Coefficient 0.043 
Water Surface Elevation 1,194.98 ft 

Elevation Range 1,189.00 to 1.199.00 

Flow Area 2,464.9 ft2 

Wetted Perimeter 858.15 ft 

Top Width 857.82 ft 

Actuai Depth 5.98 n 
Critical Elevation 1,193.53 ft 

- Critical Slope 0.022136 wn 1 
Velocity 3.84 W s  
Veiocity Head 0.23 ft 

Specific Energy 1,195.21 f t  

Froude Number 0.40 1 
Flow Type Subcriticai 

Rouohness Segments 
-~ ~ 

Start End Mannings 
Station Station Coefficient 

7+30 1 01-00 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

7+30 1.19.9.00 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes fc\waterman routes fc.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FIowMaster "6.1 [614k] 
04114lM 03:15:57 PM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 23 of 59 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPD30 
Flow Element irregular Channel 

Metilod Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.043 

Slope 0.002700 fVR 
Water Surface Elevation 1,194.98 fl 
Elevation Range 1,189.00 to 1,199.00 

Discharge 9,470.00 cfs 

Project Engineer: ENGiNEERiNG & ENVIRONMENTAL CONSULTANS INC. 

q:! ... !routes fc!wateiman routes fc.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FowMaster "6.1 [614k] 

04/14/04 02:45:40 PM 0 liaestad Methods, inc. 37 Brookside Road Waterbury, CT06708 USA (203) 755-1666 Page 1 of 1 

v : 2 0 . 0 l l  
H: l  
NTS 



Project Summary Report 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPD31 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

-- 

Sectton Data 

Mannlnss Coefflclent 0.036 

Slope 0.0034oo fwn 
Water Surface Elevation 1,191.23 f i  

Elevation Range 1,185.00 to 1,195.00 

Discharge 9.51 1 .OO cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes fc\waterman routes icftn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [G14kl 

0411 4/04. 02:46:02 PM 0 liaestacl Mothads, Inc. 37 Bl.ool<side Road Waterbury, CT 06708 USA (203) 755-1668 Page I o i  1 



Project Summary Report 

Project Description 

Worksheet RCPD32 
Flow Element Irregular Channei 

Method Manning's Formula 

n l v e  Fnr Channel Dedh 

-- - 
Input Data 

Slope 0.002700 tVtt 
Discharge 9,769.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Metho) Hotton's Method 

Results 

Mannings Coefficient 0.037 

Water Surface Elevation 1,184.12 fi 
Elevation Range 1,178.00 to 1,188.00 

Flow Area 221 1.3 ft2 
Wetted Perimeter 709.36 it 

Top Width 708.99 fi 
Actual Depth 6.12 ft 

Critical Elevation 1,182.74 tt 
- Critical Slope 0,016312 Wit 

Velocity 4.42 fils - 
Velocity Head 0.30 i t  
Specific Energy 1.184.43 n 

~~ 

Flnw Tuna Subcritical 

- 
Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+80 14+00 0.050 
?dsnn l&Oo 0.035 

Natural Channel Points 
~ -- 

Station Elevation 
(tt~ (n) 

q:\ ... \routes fc\waterman routes fc.fm2 ENGINEERING & L . ~ Y L ~ X I V ~ ~  

04114104 03:15:57 PM 9 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 0670t 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPD32 

Flow Eiernent Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.037 

Slope 0.002700 Wft 
Water Surface Elevation 1.184.12 R 
Elevation Range 1,178.00 to 1,188.00 

Discharge 9,769.00 cfs 

v:zo.o& 
H:1 
NTS 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANS INC. 
FNGINFERINIG Pr ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 



Project Summary Report 

< 

a Project Description 

Worksheet RCPD33 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.003000 Wit 
Discharge 11.475.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.041 
Water Surface Elevation 1,182.10 ft 

Elevation Range 1,175.00 to 1,185.00 

Flow Area 2,514.5 ft2 
Wetted Perimeter 717.48 ft 

Top Width 716.77 fl 
Actual Depth 7.10 il 

Critical Elevation 1.180.56 fl 

Critical Slope 0.019530 Wit 
Velocity 4.56 Ws a Velocity Head 0.32 fi 

Specific Energy 1.182.42 h 
Froude Number 0.43 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Statior, Coefficient 

6 4 0  1 0+00 0.050 

1 0iOO 11+20 0.035 

11i20 14i20 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ff) 

6+80 1,185.00 

7i00 1 ,I 80.00 

1 O i O O  1,178.00 

10+50 1,175.00 

10+70 1 ,I 75.00 

11i20 1,178.00 

14+00 1.180.00 

14+20 1 ,I 85.00 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
q:\ ... \routes fc\waterman routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 (614kI 
04/74/04 03:15:57 P M  0 Waestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1665 Page 26 of 59 



Cross Section 
Cross Section for Irregular Channel 

- P 

Project Description 

Worksheet RCPD33 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.041 

Slope 0.003000 Wit 
Water Surface Elevation 1,182.10 ft 

Elevation Range 1,175.00 to 1.185.00 

Discharge 11,475.00 cis 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSllLTANS INC. 
q:\ ... \routes f~\wateiman routes fc.fm2 ENGINEERING & EEIVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 

04/14/04 02:47:00 PM O iklaestad Msthocl~, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Summary Report 

Project Description 

Worksheet RCPD39 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.002700 Wif 
Discharge 13,276.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Loiter's Method 

Closed Channel Weighting Metho, Hotton's Method 

Results 

Mannings Coefficient 0.040 

Water Surface Elevation 1 ,I 48.92 ft 

Elevation Range 1,140.00 to 1,152.00 

Flow Area 3,445.7 ft2 
Wetled Perimeter 1,235.39 ft 

Top Width 1,233.81 ff 

Actual Depth 8.92 fi 
Critical Elevation 1,147.17 ff 

Critical Slope 0.018245 fVft 

Velocity 3.85 WS * Velocity Head 0.23 fl 
Specific Energy 1,149.15 i t  

Froude Number 0.41 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

ON0 7+40 0.050 

71-40 8+10 0.035 

8+10 15+10 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

O+OO 1,152.00 

0+10 1,150.00 

7+40 1,144.00 

7+50 1,140.00 

8+00 1,140.00 

8+10 1,144.00 

15+00 1,150.00 

151-10 1.152.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes fc\watarman routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 03:15:57 PM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 27 of 59 
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Project Summary Report 

* Project Description 

Worksheet RCPD40 
Flow Element lrreguiar Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.003200 Wfl 
Discharge 13,079.00 cfS 

Options 

Current Roughness Method improved Loiter's Method 
Open Channel Weighting Method Improved Loiter's Method 

Closed Channel Weighting Metho, HoRon's Method 

Results 

Mannings Coefficient 0.042 

Water Surface Elevation 1,148.47 fl 
Elevation Range 1,142.00to 1,150.00 

Flow Area 3,384.2 ft2 
Wetted Perimeter 1,244.90 R 
Top Width 1,244.54 ft 

Actual Depth 6.47 i t  
Critical Elevation 1,147.24 f l  
Critical Slope 0.022724 ftMt 
Velocity e 3.86 ftfs 

Velocity Head 0.23 R 
Specific Energy 1,148.70 ft 

Froude Number 0.41 

Flow Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

14+55 21+50 0.050 

21150 22+75 0.035 

22+75 27+25 0.050 

Natural Channel Points 

Station Elevation 
(ft) (fl) 

14i55 1,150.00 
14+80 1.147.00 
21+50 1,145.00 
22+00 1,142.00 
22+25 1.142.00 
221-75 1,145.00 
27+00 1,147.00 
27+25 1,150.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
CI:\ ... \routes fcivvaterrnan routes fc.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 03:15:57 PM O Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06706 USA (203) 755-1666 Page 26 of 59 



Cross Section 
Gross Section for Irregular Channel 

Project Description 

Worksheet RCPD4O 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

-- -~ 

Section Data 

Mannings Coefficient 0.042 

Slope 0.003200 fVR 
Water Surtace Elevation 1,148.47 A 
Elevation Range 1,142.00 to 1,150.00 

Discharge 13,079.00 cfs 

v:20 .0c1  
H:l 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes fc\waterman routes fc.fm2 ENGiElEERlNG & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v5.l [614i<] 

04/14/04 02:49:39 PM 0 Haestacl Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Summary Report 

Project Description 

Worksheet RCPD41 - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

- 

Input Data 

slope o.oozooo wn 
Discharge 11.067.00 cfs 

Oations 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metha, Horton's Method 

-- - 

Results 

Mannings Coefficient 

Water Surface Elevation 

Elevation Range 

Flow Area 

Wetted Perimeter 

Top Width 

Actual Depth 

Critical Elevation 

Critical Slope a Velocity 

Velocitv Head 

Specific Energy 1,156.94 fl 

Froude Number 0.33 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
lft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes fc\waterrnan routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMvster "6.1 [614k] 
04/14/04 03:15:57 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 29 of 59 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPD41 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.042 

Slope 0.002000 Mt 
Water Surface Elevation 1,156.77 ft 

Elevation Range 1.150.00 to 1,160.00 

Discharge i t  ,067.00 cfs 

v:20.0[1 
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
n:\ \routes fc\waterman routes tc.Jrn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 



Project Summary Report 

* Proiect Description 

Worksheet RCPD42 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.004700 Wft 
Discharge 11,068.00 cfS 

Oations 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.046 
Water Surface Eievation 1,158.85 ft 

Elevation Range 1.150.00 to 1,165.00 

Flow Area 2.290.8 f12 

Wetted Perimeter 710.12 f l  
Top Widfh 709.72 n 
Actual Depth 8.85 ft 

Critical Elevation 1,157.10 fl 

Critical Siope 0.022813 Wfi 
Velocity 4.83 WS 

Velocity Head 0.36 fi 

Specific Energy 1,159.21 fl 
Froude Number 0.47 

Flow Tvoe Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 13+00 0.050 

Natural Channel Points 

Station Elevation 
(ftl (ft) 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q i i r o u t e s  fc\waterrnan routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 1614kI 
04114/04 03:15:57 PM W Haestad Methods, lnc. 37 Brookside Road Waterbuiy, CT 06700 USA (203) 755-1666 Page 30 of 59 



v:20.0C1 
H:l  
NTS 



Input Data 

slope o.oo2500 ft/ff 
Discharge 6,042.00 cfs 

Project Summary Report 

Project Description 

Worksheet RCPE41 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method Improved Loiter's Method 
Closed Channel Weighting Methot Horion's Method 

- 

Results 

Manninas Coefficient 0.041 
Water Suriace Elevation 1.213.43 fi 
Elevation Range 1,207.00 to 121 6.00 

Flow Area 1,712.0 ft2 
Wetted Perimeter 630.43 ft 

Top Width 629.26 ft 
Actual Depth 6.43 fl 
Critical Elevation 1,212.10 i t  

Criticai Siope 
Velocity 
Velocity Head 
Specific Energy 1,213.62 f t  

Froude Number 0.38 

Flow Type Subcritical 

Rougilness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

O+OO 1,216.00 
0+20 1,212.00 

2 4 0  1,210.00 
2+90 1,207.00 

3130 1,207.00 
3+40 1.21 0.00 
6+35 1,212.00 
6+55 1,216.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes fc\waterman routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. FiowMaster "6.1 [614k] 
04114104 03:15:57 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 31 of 59 



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



Project Summary Report 

a Project Description - Worksheet RCPE48 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

inout Data 
- - 

Slope 0.003300 Wff ! 

Discharge 4,124.00 cfs 

Options I 
Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method improved Lotter's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.035 
Water Surface Elevation 1,253.19 ft 
Elevation Range 1,250.00 to 1,254.50 

Flow Area 1,158.9 ftz 

Wetted Perimeter 609.82 ff 

I 
Top Width 609.51 ft 

Actual Depth 3.19 fi 
Critlcal Elevation 1,252.40 fi 

- Critical Siope 0.017130 ~ f t  
Velocity 3.56 Ws ' Velocity Head 0.20 ff 
Specific Energy 1.253.39 tt 

I 
Froude Number 0.45 

Flow Type Subcrilicai I 
Rouohness Seornents " " 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 
- - 

Station Elevation 

Proje 
q i  . \route8 fc\waterman routes fc.fm2 ENGINEERING & ENVIRONM 
04114104 03:15:57 PM CJ Haestad Methods, lnc. 37 Brookside Road Waterbur 

?ct Enoineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC - 
ENTAL CONSULTANTS INC. FlowMaster "6.1 1614kI 

y. CT 06708 USA (203) 755-1 666 Page 32 of 59 



Cross Section 
Cross Section for Irregular Channel 

Prolect Descriatian 

Worksheet RCPE4B 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Manninas Cosfficlent 0.035 

Slope 0.003300 Wft 

Water Surface Elevation 1,253.19 R 
Elevation Range 1.250.00 to 1,254.50 

Discharge 4,124.00 cfs 



Slope 0.002700 ttlh 
Discharge 6.058.00 cfs 

Project Summary Report 

Project Description 

Worksheet RCPE4S 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Inout Data 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho, Holton's Method 

Results 

Mannings Coefficient 

Water Surtace Elevation 

Elevation Range 

Fiow Area 

Wetted Perimeter 

Top Width 

Actual Depth 

Critical Elevation 

Critical Slope 

Veiocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 3+10 0.050 

3+10 5+10 0.035 

5+10 7+75 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes fc\waterman routes fC.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 03:15:57 PM O Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 33 of 59 



Cross Section 
Gross Section for Irregular Channel 

Project Description 

Worksheet RCPE49 

I 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.039 

Slope 0.0027oo wit 
Water Surface Elevation 1,244.37 ft 

Eievation Range 1,240.00 to 1,246.00 

Discharge 6,058.00 cis 

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

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
NTAL CONSULTANTS INC. FiowMaster "6.1 1614kl 1 q:\ ... iroufes fciwaterman routes fc.fm2 ENGINEERING & ENVIRONME 

04114104 02:41:39 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (20: 



Project Summary Report 

0 Project Description 

Worksheet RCPE51 
Flow Element Irregular Channei 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.003800 M t  
Discharge 6,078.00 cfs 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.048 

Water Surface Elevation 1,224.33 f t  

Elevation Range 1.220.00 to 1,230.00 

Flow Area 2,523.1 ft2 

Wetted Perimeter 1,756.24 fl 

Top Width 1,756.19 ft 

Actual Depth 4.33 R 
Critical Elevation 1,223.31 R * Critical Slope 0.034160 Wtt 

Velocity 2.41 Ws 

Velocity Head 0.09 f t  
Specific Energy 1,224.42 it 
Froude Number 0.35 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 24+00 0.050 
24+00 26+00 0.035 

26+00 42+00 0.050 

Natural Channel Points 

Station Elevation 
(ft) (it) 

O+OO 1,230.00 
12+00 1,225.00 
24+00 1,222.00 
24+80 1,220.00 
25+20 1,220.00 
26+00 1,222.00 
34+00 1,225.00 

42+00 1,230.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes fclwaterrnan routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlawMastei "6.1 [614k] 
04114104 03:15:57 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 34 of 59 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPESI 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.048 

Slope 0.003800 Wfl 
Water Surface Elevation 1,224.33 fl 
Elsvation Range 1.220.00 to 1,230.00 

Discharge 6,078.00 cfs - 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
o:\..\routes fc\waterman routes ic.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastei "6.1 (614kl 

- -. . . . 



Project Summary Report 

Project Description 

Worksheet RCPF31 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.002900 ftin 
Discharge 906.00 cis 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannin4s Coefticient 0.035 - 
Water Surface Elevation 1,286.70 ft 

Elevation Range 1.285.00 to 1,295.00 

 low Area 410.5 n2 
Wetted Perimeter 432.69 ft 

Top Width 432.68 A 
Actual Depth 1.70 A 
Critical Elevation 1,286.12 ft 
Critical Slope 
Velocity 
Velocitv Head 

Specific Energy 1.286.78 A 
Froude Number 0.40 

Flow Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Eievation 
ffl\ f f t i  

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\..iroutes fc\wateiman routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 (614kl 
04/14/04 03:15:57 PM 0 Haestad Methods, inc. 37 Brookside Road Waterbury, CT OG708 U S A  (203) 755-1666 Page 35 of 59 



Cross Section 
Cross Section for Irregular Channel 

- 4 - - 
Project Description 

Worksheet RCPWI 
Flow Element irregular Channel 

Method Manning's Formula 

Salve For Channel Depth 

Section Data 

Mannings Coefficient 0.035 

Slope 0.002900 Wit 
Water Surface Elevation 1,286.70 R 
Elevation Range 1.285.00 to 1,295.00 

Discharge 906.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614kI 



Project Summary Report 

Project Description 

Worksheet RCPF32 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Siope 0.003300 Vft 
Discharae 2.025.00 cis 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channei Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methoi Holtan's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 
Eievation Range 
Fiow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Criticai Elevation 

Criticai Siope 
Veiocity 
Veiocity Head 

Specific Energy 
Froude Number 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Oi00 21iOO 0.050 
2t+OO 2 5 ~ 0 0  0.035 
25+00 37+00 0.050 

Natural Channei Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes fc\waterrnan routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowM3ster "6.1 [614k] 
04/14/04 03:15:57 PM 0 Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 36 of 59 



Gross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPF32 
 low Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Manning3 Coefficient 0.043 

Slope 0.003300 ttm 
Water Surface Elevation 1,277.81 i t  

Elevation Range 1,275.00 to 1,285.00 

Discharge 2,025.00 CfS 

Engineel.: ENGINEERING & ENVIRONMENTAL CONSULTANS LNG. 

q:\,,,\lOLlteS fc\waterman routes fc.fm2 ENGINEERING ENVIRONMENTAL IN'. 
FlowMaster "6.1 [614kl 

041j4104 02:39:44 pM a kkestad ~ ~ t h ~ d s ,  lnc. 37 Brookside Road Watel'buiy. CT 06708 USA (203) 755-1666 
Page 1 of 1 



Project Summary Report 

Project Description 

I) Worksheet RCPF33 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.002800 Wff 
Discharge 2,074.00 cfs 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method improved Lotter's Method 

Closed Channel Weighting Methot Homn's Method 

Results 

Mannings Coefficient 0.037 
Water Surface Elevation 1,272.65 il 

Elevation Range 1,270.00 to 1,274.00 

Flow Area 804.8 ffz 
Wened Perimeter 605.19 f i  

Top Width 605.09 ft 
Actual Depth 2.65 f f  
Critical Elevation 1,277.80 f t  
Critical Slope 0.019829 ivfi a Velocity 2.58 Ws 

Velocity Head 0.10 f t  

Specific Energy 1,272.75 ff 
Froude Number 0.39 

Flow Type Subcritical 

Roughness Segments 

Stal? End ' Mannings 
Station Station Coefficient 

OtOO 1410 0.050 
1+10 5+10 0.035 
5+10 6+19 0.050 

Natural Channel Points 

Station Elevation 
(f i) (fi) 

O+OO 1,274.00 
0+09 1,272.25 

?+I0 1,272.00 

2+90 1,270.00 
3+30 1.270.00 
5+10 1,272.00 

6+10 1,272.25 
6+19 1,274.00 

a 
Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 

q l  ... \routes fc\waterrnan roLltes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMasler v6.l 1614kl 
04/14/04 03:15:57 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 37 of 59 



Cross Section 
Cross Section for Irregular Channel 

Prolect Descri~tion 

Worksheet RCPF33 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

-- -- 
Section Data 

Manninos Coefficient 0.037 - 
Slope 0.002800 ftKl 
Water Surface Elevation 1,272.65 fi 
Elevation Ranae 1,270.00 to 1,274.00 

Discharge 2,074.00 cis 

v:1 oo.oQ 
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes fc\walerman routes fc.fm2 ENGJNEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [61414 

04/14/04 02:40:00 PM 0 Haostad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Summary Report 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPF34 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

-- -- 

Section Data 

Manninos Coefficient 0.045 - 
Slope 0.002500 Wft 

Water Surface Elevation 1,262.56 f l  
Eievation Range 1,259.00 to 1.272.50 

Discharge 3,433.00 cis 

V:I o o . o C 1  
H:l 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS IhlC. 
q:\ ... \routes fc\waterrnan routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 r614kl 

04/14/04 02:ri0:22 PM 0 naestad Methocis, Inc. 37 Braaksicle Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Summary Report 

Project Description 

Worksheet RCPF35 
Flow Eiement Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 
~-~ 

Input Data 

Slope 0.002500 fVR 
Discharge 3,651.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Lotter's Method 

Closed Channel Weighting Methot Horton's Method 

- 

Results 

Mannings Coefficient 0.040 
Water Surface Elevation 1,263.58 ft 
Elevation Range 1,260.00 to 1,272.00 
Flow Area 1,290.6 ifz 
Wened Perimeter 675.02 n 
Top Width 674.96 h 
Actual Depth 3.58 R 
Critical Eievation 
Critical Slope 
Velocity 
Veloclty Head 

Specific Energy 
Froude Number 0.36 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Polnts 

Station Elevation 
( n )  ( f i )  

O+OO 1,272.00 
O+lO 1,270.00 

12iOO 1,262.00 

1 3 ~ 3 0  1,260.00 
14+20 1,260.00 
16+00 1,262.00 
18iOO 1.270.00 
18+10 1,272.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes fcbwaterman routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 03:15:57 PM 0 Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 39 of 59 



Cross Section 
Cross Section for Irregular Channel 

3 

Project DescrIptiOn 

Worksheet RCPF35 

 low Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.040 

slope 0.002500 nift 
Water Suriace Elevation 1,263.58 A 

Elevation Range 1,260.00 to 1,272.00 

Discharge 3,651 .OO cfS 

v :100 .o I l  
H : l  
NTS 

project ~ ~ ~ i ~ ~ e r :  ENGINEERING & ENV~RONMENTAL CONSULTANS INC. 

q:\,,,\rautes fc\waterman routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kI 

04114104 02:40:45 PM 0 ~ ~ ~ ~ t ~ d  ~ethods ,  I ~ C .  37 Brookside Road Waterbury. CT 06708 USA (203) 755-i666 
Page 1 of 1 





Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPG27 

Flow Element Irregular Channel 

Method Manning's Formula 

solve For Channel Depth 

Section Data 

Mannings Coefficient 0.048 

Slope 0.002500 Wfl 

Water Surface Elevation 1,240.43 fl 

Elevation Range 1,234.00 to 1.249.00 

v:l oo.oC1 
H : l  
NTS A 

project ~ ~ ~ j ~ ~ ~ ~ :  ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
FlowMaster "6.1 [6141<1 

q:\,.,\rautes fc\waterman routes fc fmz ENGINEERING 8 ENVIRONMENTAL CO14SULTANTS IN'. 

04,.14,04 02:42:04 P~ 0 bes tac l  ~e thods ,  inc. 37 Brookside Road Waterbuv. CT 06708 USA 755-1666 Page 1 of 1 
i 



Project Summary Report 

a Project Description 

Worksheet RCPG28 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Siope o.ooz700 wn 
Discharge 5,989.00 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channei Weighting Method improved Lofter's Method 

Closed Channel Weighting Metho, Horton's Method 

Resuits 

Mannings Coefficient 0.035 

Water Surface Eievation 1,234.59 ft 
Elevation Range 1,230.00 to 1,245.50 

~ i o w  Area 1,993.3 ft2 
Wened Perimeter 1,153.78 fi 

Top Width 1,153.72 ft 

Actual Depth 4.59 ft 
Critical Eievation 
Critical Siope 
Veiodty 

Veioclty Head 
Specific Energy 1.234.73 fi 
Froude Number 0.40 

Flow Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

- 

O+OO 20+10 0.050 

20+10 22+10 0.035 

22+10 42+70 0.050 

Natural Channel Points 

Station Elevation 
(ft) (n) 

Of00 1.245.50 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC 
q:\ ... \routes fc\waterman routes fc.fm2 ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. FlawMaster "6.1 [614k] 
04114104 03:15:57 PM @ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 41 of 59 





Project Summary Report 

a Project Description 

Worksheet RCPG30 - 
Flow Element 

Method 
Solve For 

irregular Channel 
Manning's Formula 

Channel Depth 

Input Data 

Slope 0.002000 WR 
Discharge 6.860.00 cfs 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weiahtino Metho, Horton's Method 

~~ p~ 

Results 

Monnings Coefficient 0.041 

Water Surface Elevation 
Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 

Critical Siope 
Velocity 

Veiocitv Head 
Specific Energy 
Froude Number 

FIOW Tvue 

Roughness Segments 

Statl End Mannings 
Station Station Coefficient 

O+OO 0+40 0.050 

0+40 5+30 0.035 

5+30 7+89 0.050 

Natural Channel Points 

Station Elevation 
(ft) ( f i )  

o+oo 1,210.00 

0+09 1,208.25 

0+40 1.207.00 

4+40 1,204.00 

4+80 1,204.00 

5+30 1,207.00 

7+80 1,208.25 

7+89 1,210.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC 
q:\ ... \routes fc\waterrnan routes fc.frn2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 0315:57 PM Q Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 42 of 59 



Cross Section 
Gross Section for Irregular Channel 

Project Description 

Worksheet RCPG30 
Flow Element irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.041 

Slope 0.002000 ft& 

Water Surface Elevation 1,208.98 ft 

Elevation Range 1,204.00 to 1,210.00 

Discharge 6,860.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes ic\waierman routes fc.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FloWMaster "6.1 [814k] 
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Input Data 

slope 0.003000 ft!R 
Discharge 9,543.00 Cfs 

Project Summary Report 

Project Description 

Worksheet RCPG33 - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Metho! Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 

Eievation Range 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Eievation 
Cntical Slope 

Velocity 
Veiocltv Head 
Specific Energy 1,187.78 ft 

Frolide Number 0.43 

 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(n) (n) 

O+OO 1,198.00 
0+10 1,196.00 

20+20 1 ,i 84.00 
20+40 1,180.00 

20+80 1,180.00 
21+00 1,184.00 
41+80 1,196.00 
41+90 i,198.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..iroutes fc\waterman routes fc.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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C r o s s  S e c t i ~ n  
C r o s s  Section for irregular Channel 

Project Description 

Worksheet RCPG33 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.038 

Slope o.0030oo wn 
Water Surface Elevation 1,187.59 f i  
Eievation Range 1,180.00 to 1,198.00 

Discharge 9,543.00 cfs 

project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \rolltes fc\bva.terman routes ic.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.l (614kl 

04/14/04 02:46:22 PM 0 Haestad M-thods, Inc. 37 Brookside Road Waterbury, CT06708 USA (203) 755-1666 
Page 1 of 1 



Project S~lmmary Report 

* Project Description 

Worksheet RCPG36 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

slope 0.002000 wtt 
Discharge 11,315.00 CfS 

Options 

Current Roughness Method, Improved Loner's Method 

Open Channei Weighting Method Improved Loner's Method 
Closed Channei Weighting Metho* Horton's Method 

Results 

Mannings Coefficient 0.040 

Water Surface Elevation 1,182.76 R 

Elevation Range 1,175.00 to 1,192.50 

Flow Area 3,479.7 fF 

Wened Perimeter 1,273.65 n 
Top Width 1,273.32 R 

Actual Depth 7.76 ft 

Critical Elevation 1,180.81 i t  

Critical Slope 0.01 8948 itIft 

Velocity 3.25 Ws 

@ VdociV m d  0.16 ft 

Specific Energy 1.182.93 ft 
Fioude Number 0.35 

 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 15+40 0.050 

15+40 16+40 0.035 

16+40 32+00 0.050 

Naturai Channei Points 

Station Eievation 
(R) (it) 

O+OO 1 ,I 92.50 
0+10 1,190.50 

15+40 1,178.00 

15+70 1.175.00 
16+10 1.175.00 
16+40 1,178.00 
31+90 1,190.50 
32iOO 1,192.50 * 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes fc\waterman routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FIowMaster v6.1 [614k] 
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Cross Section 
Cross  Section for Irregular Channel 

Prolect Descrintion 

Worksheet RCPG36 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Manninas Coefficient 0.040 

Siope 0.002000 twt 
Water Suiiace Elevation 1.182.76 f I  
Elevation Range 1,175.00 to 1,192.50 

Discharge 11,315.00 cfs 

v : 2 0 . 0 n  
H : l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\...\routes fc\waterrnan routes fcfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster ~ 6 . 1  [614kl 
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Project Summary Report 

Project Description 

Worksheet RCPG37 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.002000 Wit 
Discharge 11,209.00 cfS 

o p t m s  

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method lrnproved Loner's Method 
Closed Channel Weighting Metho, Horion's Method 

Results 

Mannings Coefficient 0.036 
Water Surface Elevation 

Elevation Range 

FIOW Area 
Wetted Perimeter 

Top Width 

Actual Depth 
Critical Elevation 

Critical Siope a veioclv 
Veiocltv Head 
Specific Energy 1,174.67 ft 
Froude Number 0.38 

Flow Type Subcritical 

Rauahness Seornents " 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

O+OO 1.185.50 
0+10 1,183.50 

15190 1.170.00 
16+15 1 ,I 66.00 
1 €+70 1,168.00 
17+00 1,170.00 
32+60 1,183.50 
32+70 1.185.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes fc\waterman routes fc.fm2 ENG~NEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPG37 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.036 

Slope 0.002000 tvtt 
Water Surface Elevation 1 ,I 74.47 tt 
Elevation Range 1,166.00 to 1,185.50 

Discharge 11,209.00 cis 

e 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 

q:\ ... \routes fc\waterrnan routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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-- 
Project Description 

I) Worksheet RCPG38 - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Innut Data 
- - 

Slope 0.002000 fVft 
Discharge 11,084.00 Cfs 

Project Summary Report 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.042 

Water Surface Elevation 
Elevation Range 
Fiow Area 

Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity @ VebciwHead 

Specific Energy 
Froude Number 

flow Type Subcritical 

Rouahness Seoments 

17+10 17+70 0.035 
17+70 34+10 0.050 

Natural Channel Points 
- 

Station Elevation 
(fl) (fl) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\..iroutes fc\waterrnan routes fc.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPG38 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.042 

Slope 0.002000 n/tt 
Water Surface Elevation 1,164.49 R 
Elevation Range 1,156.00 to 1,172.00 

Discharge 11,084.00 cfs 

C 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 

q:\ \loUtes fc\waterrnan routes fC.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlawMaster v6.1 [614kl 
... 

04,74/04 02:18:05 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 
Page 1 of 1 
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Project Summary Report 

Project Description 

Worksheet RCPG40 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Deoth 

Input Data 

slooe 0.001700 Wft 
Discharge 13,162.00 cfs 

Options 

Current Roughness Method improved Loner's Method 

Open Channei Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methoc Horton's Method 

~ - 

Results 

Mannings Coefficient 0.037 
Water Suriace Elevation 1,155.15 ft 
Eievation Range 1,146.00 to 1,160.00 

FIOW Area 3,775.3 W 
Wened Perimeter 1,214.86 fi 
Top Width 1,214.26 fi 

Actual Depth 9.15 f t  

Critical Elevation 1,152.90 fl 

Critical Slope 0.015831 WfI 
Velocity 3.49 Ws 

Velocity Head 0.19 ti 
Specific Energy 1,155.34 ft 

Froude Number 0.35 
Flnw Tvnn Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(n) (n) 

o+oo 1,160.00 
01.10 1,158.00 
7+50 1,150.00 
71.70 1,146.00 
81-20 1,146.00 
81.70 1 ,I 50.00 

151.90 1,156.00 

16cOO 1,158.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes fc\waterrnan routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPG40 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.037 

Slope o.oo1700 f t ~ n  
Water Sufiace Elevation 1,155.15 f t  
Elevation Range 1,146.00 to 1.160.00 

Discharge 13.1 62.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q \  . \routes fc\waterman routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 (614kl 

04/14/04 02:49:18 PM 0Haesta.d Methods, inc. 37 Brookside Road Waterbury, CTO6708 USA (203) 755-1666 
PaQe 1 of 1 

v:20.0C1 
H:l 
NTS 



slope 0.005000 Wfi 
Discharge 14,908.00 Cfs 

Project Summary Report 

Project Description 

Worksheet RCPG42 
Flow Element irregular Channel 

Method Manning's Fonuia 

Solve For Channel Depth 

inout Data 

- 

Options 

Current Roushness Method Improved Lotter's Method 

Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Metho, Holton's Method 

Results 
-- 

Mannings Coefficient 0.039 

Water Surface Elevation 1.137.32 fi 
Elevation Range 1,130.00 to 1,155.00 

~ i o w  Area 2,358.8 it2 
Wened Perimeter 663.04 fi 

Top Width 662.83 f i  

Actual Depth 7.32 fl 

Critical Elevation 1,135.79 fl - Criticai Slope 0.014970 n/tr 

Velocity 6.32 Ws .I 
Velocity Head 0.62 fi 
Specific Energy 1,137.94 fi 
~ ~ ~ ~ ~ r l ~  ~ { r m h o r  0.59 , ,-"-" 
Flow Type Subcritical 

Roughness Segments 
- 

Start End Manning5 
Station Station Coefficient 

nrnn 991nn 0 050 

Natural Channel Points 

Station Elevation 
(ft) (f i) 

m n  1 15500 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPG42 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.039 

Slope o.oo5000 n/n 
Water Sutiace Elevation 1.137.32 R 
Elevation Range 1,130.00 to 1,155.00 

Discharge 14.908.00 cfs 

0 
Project Engineer: ENGlNEERiNG &ENVIRONMENTAL CONSULTANS INC. 

q:\,..\routes fc\walerman routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

04/14/04 02:50:26 PM G? Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 
Page 1 ot 1 
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Project Summary Report 

Project Description 

Worksheet RCPH69 
Flow Element 

Method 
solve For 

Irregular Channel 

Manning's Formula 
Channel Depth 

Input Data 

Slope 0.003300 WR 
Discharge 22,206.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannlngs Coeflicient 0.035 
Water Surface Elevation 1,126.93 fI 
Elevation Range 1,120.00 to 1,134.00 

Flow Area 4,367.1 fP 

Wetted Perimeter 1,351.5a fI 

TOP Width 1,351.3~ n 
Actual Depth 6.93 ft 
Critical Elevation 1.127.28 n 

a Critical Slope 
Velocity 
Veiociiv Head 

0.013086 tvn 
5.08 WS 
0.40 ft 

Specific Energy 1,129.34 tt 

Froude Number 0.50 

Flow Type Subcritical 

Rouahness Seaments - 
Stait End Mannings 

Station Statlon Coefllcient 

Natural Channei Points 

Station Eievaiion 
(ft) (ft) 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC 
q:\ ... \routes fc\waterman routes fc.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPH69 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings CoeHicisnt 0.035 

slope 0.003300 fVft 

Water Surface Elevation 1,128.93 ft 

Elevation Range 1,120.00 to 1,134.00 

Discharge 22,206.00 cfs 

v : 2 0 . 0 c 1  
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 

q:\ ... \routes fc\waterrnan routes fc.frn2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMastor "6.1 (614kl 
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Project Summary Report 

e Project Description 

Worksheet RCPH72 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.003tOO tvtt 
Discharge 24.416.00 cfs 

Options 

Current Roughness Method Improved Loiter's Method 
Open Channsl Weighting Method Improved Lotter's Method 

Closed Channel Weighting Methot Horton's Method 

Resuits 

Mannings Coefficient 0.049 
Water Surface Elevation 1,109.62 H 

Eievation Range 1,100.00 to 1,120.00 

FIOW Area 7,035.1 Hz 
Wetted Perimeter 2,419.65 ft 

Top Width 2,419.30 fl' 
Actual Depth 9.62 H 
Critical Elevation 1,107.51 R 

0 
Critical Slope 0.026903 W 
Velocity 3.47 Ws 

Velocity Head 0.19 fi 

Specific Energy 1,109.80 fl 
Froude Number 0.36 

~ i o w  Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 28+50 0.050 

28+50 31+00 0.035 

31+00 62+00 0.050 

Natural Channel Points 

Station Elevation 
(ft) (H) 

o+oo 1,120.00 
16+00 1,110.00 
28+50 1,105.00 
29+25 1,100.00 

30+25 1,100.00 
31+00 1,105.00 
42+00 1,t 10.00 
62+00 1.120.00 

project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes fclwaterman routes fc.fm2 ENGINEERING 8 ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Descrlptbn 

Worksheet RCPH72 
FIOW Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

on Data 

lings Coefficient 0.049 

Slope 0.003100 Wfi 
Water Surface Elevation 1,109.62 fl 
Elevation Range 1,100.00 to 1,120.00 

v : 2 0 , o h  
H:1 
NTS 



Input Data 

Slope 0.003100 Wfl 
Discharoe 25,481 .OO cfs 

Project Summary Report 

e Project Description 

Worksheet RCPH74 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Metho, Horion's Method 

Results 

Mannings Coefficient 0.035 

Water Surface Elevation 1,100.70 R 
Eievation Range 1.090.00 to 1,103.00 

Flow Area 4,699.1 W 
Wetted Perimeter 1,123.69 fl 
Top Width 1.123.21 tt 

Actual Depth 10.70 fl 

Crltical Elevation 1,098.62 ff 

e Critical Slope 0.012346 Wft 

Velocity 5.42 Ws 

Velocity Head 0.46 fl 

Specific Energy 1,101.15 ft 
Froude Number 0.47 

Flow Type Subcritical 

p~ - - 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Ilevation 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..iroutes fc\watEiman routes fc.fm2 ENOINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPH74 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Manning5 Coefficient 0.035 

Slope 0.003100 fun 

Water Surface Elevation 1,100.70 f l  
Elevation Range 1.090.00 to 1,103.00 

Discharge 25,481 .OO cfs 

* 
Project Engineer: ENGINEERING & EhIVIRONMENTAL CONSULTANS INC. 

q:\ ... \routes fc\waterrnan routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 
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e Project Description 

Worksheet RCPH77 
Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Channel Depth 

Innut Data 

slope 0.002800 Wfi 
Discharge 25,502.00 cfs 

Project Summary Report 

-- 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Results 
- 

Mannlngs Coefficient 0.046 
Water Surlace Elevation 1,078.67 f i  
Eievation Range 1,068.00 to 1,082.00 

Flow Area 6,078.6 ft2 
Wetted Perimeter 1,586.46 ft  
Top Width 1,586.07 fi 

Actual Depth 10.67 ft 

Critical Elevation 1,076.00 ft 

Critical Slope 0.021769 iWr 
Velocity 4.20 Ws 

Velocity Head 0.27 ft 
Specific Energy 1,078.94 ft 

Froude Number 0.38 

~ i o w  Type Subcritical 

Rouahness Segments 

34+50 37+00 0.035 
37+00 45+25 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes fc\waterman routes fc.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPH77 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.046 
Slope 0.002800 Wft 

Water Surface Elevation 1 ,078.67 f t  
Elevation Range 1,068.00 to 1.082.00 

Discharge 25,502.00 cfs 

project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS ING. 

c(:\ ... \routes fc\waterrnan routes fc.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 1614kl 
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Project Summary Report 

Project Description 

Worksheet RCPH80 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

inout Data 

Slope 0.005000 ftift 
Discharge 27,864.00 cfs 

Options 

Current Roughness Method improved Lotter's Method 
Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Methoi Horton's Method 

Results 
~ p~ 

Mannings Coefficient 0.047 

Water Surface Elevation 1,073.58 ff 

Elevation Range 1.065.00 to 1,080.00 

Flow Area 6,052.6 It2 

Wetted Perimeter 2,073.86 ft 
Top Width 2,073.72 ft 

Actual Depth 8.58 ft 

Critical Elevation 1,071.89 ft .* Criticai Slope 0.023687 trlii 
Velocity 4.60 Ws 
Velocity Head 0.33 ft 
Specific Energy 1,073.91 ft 

Froude Number 0.48 

Flow Type Subcritical 

Rouahness Searnents 

Start End Mannings 
Station Station Coefficient 

O+OO 29+00 0.050 
29+00 34+00 0.035 
34+00 49iOO 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes fc\watermun routes fc.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPHLIO 

Flow Element irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.047 

Slope 0.005000 Wfl 
Water Suiiace Elevation 1.073.58 R 
Elevation Range 1,065.00 to 1,080.00 

Discharge 27,864.00 cfs 

PrOject Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes fc\waterrnan routes fc.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [6141<1 

04/74/04 02:55:28 PM QHaestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Summary Report 



Cross Section 
Cross Section for Irregular Channel 

Project Descriptian 

Worksheet RCPHBG 
ROW Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.049 

Slope 0.003000 fUlt 

Water Surface Elevation 1,030.31 ft 
Elevation Range 1,020.00 to 1,034.00 

Discharge 27,777.00 cfs 

e 
Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANS INC. 

cl:\ ... \routes fclwaterman ro~ltes fc.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlawMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RCP136 
Flow Element irregular Channel 

Method Manning's Formula 
SOIVP For Channel D e ~ t h  

-~ ~~ 

input Data 

siooe 0.003000 tvrt 
Discharge 27,951.00 Cfs 

Options 

Current Roughness Method improved Loner's Method 

Open Channei Weighting Method improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

p~~ 

Results 

Mannings Coefficient 0.049 

Water Surface Elevation 1,019.26 fi 

Elevation Range 1,010.00 to 1,030.00 

Flow Area 8,688.6 it2 

Wetted Perimeter 3,218.52 ft 

Top Width 3.218.23 f f  

Actual Depth 9.26 n 
Critical Elevation 1,017.29 R 

Critical Slope 0.028497 fiffl 

Vei0C:ty 3.22 Ws 

Veloclty Head 0.16 R 

Specific Energy 1,019.42 it 

Frpude Number 0.35 

 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channei Points 

Station Elevation 
1n1 (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes fc\waterrnan routes fcfrn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCP136 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.049 

Slope 0.003000 Wit 
Water Surface Elevation 1.019.26 n 
Elevation Range 1,010.00 to 1,030.00 

Discharge 27,951 .OO cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes fc\waterman routes fc.im2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster V6.1 [614k] 

04114104 03:10:16 PM a Haestad Methods, Inc. 37 Brookside Road Waterbuty. CT 06708 USA (203) 755-1666 Page 1 of 1 

v : z o . o n  
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Project Summary Report 

a Project Description 

Worksheet RCP137 - 
Flow Element 

Method 
Irregular Channel 
Manning's Formula 

Solve For Channel Depth 

Input Data 

slope o.oo3100 wn 
Discharge 27.958.00 cfs 

-- - 

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Wetghting Method lmproved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

-~ 

Mannings Coefficient 0.049 
Water Surface Elevation 989.02 fi 

Elevation Range 980.00 to 1,000.00 
Flow Area 9,466.7 ft2 
Weited Perimeter 4,069.59 fi 
Top Width 4,069.27 fi 
Actual Depth 9.02 n 
Critical Elevation 987.31 fi 
Critical Slope 0.030156 Wft 
Velocity 2.95 Ws 
Velocity Head 0.14 fi 
Specific Energy 989.16 fl 
Froude Number 0.34 
Fiow Type Subcritical 

Rouohness Sesments 

Start End Mannings 
Station Station Coefficient 

O+OO 50i60 0.050 
50+60 53iOO 0.035 
53+00 86+00 0.050 

Natural Channel Points 

Station Elevation 
(ft) (fi) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes fc\wateiman routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCP137 

 low Element irregular Channel 
Method Manning's Formula 
solve For Channel Depth 

Section Data 

Manning5 Coefficient 0.049 

slope 0 .oo~ ioo  fun 
Water Surface Elevation 989.02 fI 

Elevation Range 980.00 to 1,000.00 

Discharge 27,958.00 cfs 

project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes fc\waterrnan routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 1614kl 

04/14/04 03:10:39 PM 0 tlaestad MeH~ads, 1°C. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Summary Report 

I Worksheet RCP150 
Flow Element Irregular Channel 

Method Manning's Formula 

Open Channel Weighting Method lmproved Lotter's Method 

Water Surface Elevation 978.49 R 

Elevation Range 968.00 to 984.00 
Flow Area 5,431.6 ft2 
Wetted Perimeter 1,496.03 ft 

Top Width 1,495.65 ft 1 
Actual Depth 10.49 ft 
Critical Elevation 976.50 ft 

Criticai Slope 0,022797 Wft 
Velocity 5.12 Ws 
Velocity Head 0.41 R 
Specific Energy 978.89 n 
Froude Number 0.47 

-- 
Project Description 

Solve For Channel Depth 

Input Data 

Slope 0.004700 Wff 
Discharge 27.803.00 cfs 

Current Roughness Method Improved Loner's Method 

Closed Channel Weighting Methot Harton's Method 

Results 

Mannings Coefficient 0.047 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0+00 13+00 0.050 

15~20 21+60 0.050 

Natural Channel Points 

Station Elevation 
(ft) (it) 

O+OO 984.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..\roUteS fc\waterman routes fc.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCP150 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Manninas Coefficient 0.047 - 
Slope 0.004700 ft/ft 

Water Sutface Elevation 978.49 h 
Elevation Range 968.00 ta 984.00 

Discharge 27,803.00 CIS 

v : 2 0 . 0 c 1  
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes fc\waterrnan routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastei "6.1 161 4kI 
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Slope 0.003200 ftJft 
Discharge 27.666.00 cfs 

Project Summary Report 

- - 

Project Description 

Worksheet RCP162 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

lnout Data 

p~~~ 

Options 

Current Roughness Method improved Lotter's Method 
Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weiahtina Metho, Horton's Method 

Results 

Mannings Coefficient 
Water Suriace Elevation 
Elevation Range 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Siope 

Veiocity 
Veiocity Head 

Specific Energy 

Froude Number 
Flow Type Subcritical 

- - 

Start End Mannings 
Station Station Coefficient 

O+OO 10+10 0.050 
10+10 12+35 0.035 
12+35 22+55 0.050 

Natural Channel Points 

Station Elevation 
(R) (ft) 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes iclwaterman routes fc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 (614kI 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCP162 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.048 

Slope 0.003200 M t  
Water Surface Elevation 950.67 ft 

Elevation Range 940.00 to 955.00 
Discharge 27,666.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes fc\wateiman routes fc.fm2 ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 

04/14/04 03:11:55 PM 0 Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

v : 2 0 , o p l  
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Slope 0.004600 WR 
Discharge 28.493.00 cis 

Project Summary Report 

Project Description 

Worksheet RCPi63 - 
Flow Element irregular Channel 

Method Manning's Formula 

Soive For Channel Depth 

inout Data 

Options 

Current Roughness Method improved Lotter's Method 
Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Methot Holton's Method 

Results 

Mannings Coefficient 0.047 
Water Surface Elevation 934.86 ft 

Elevation Range 926.00 to 940.00 

Flow Area 5,458.1 ft2 
Wetted Perimeter 1,608.45 ft 

Top Width 1,608.37 R 
Actual Depth 6.86 R 
Critical Elevation 933.18 it 
Critical Slope 0.022887 WR 
Velocity 5.22 ftls 
Velocity Head 0.42 R 
Specific Energy 935.28 f i  

Froude Number 0.50 

Ficw Type Subcritical 

Rouahness Seaments 

Start End Mannings 
Station Station CoeRicient 

o+oo 1 o+oo 0.050 
1 O+OO 14+00 0.035 
14+00 24+10 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
cl:\ ... \routes fc\waterman routes fc.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.l [614k] 
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Cross Section 
Cross Section for Irregular Channel 

ProJect Description 

Worksheet RCP163 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.047 

slope 0.0046oo f ~ f t  
Water Surface Elevation 934.86 fi 
Elevation Range 928.00 to 940.00 

Discharge 28,493.00 cfs 

v : 2 0 . 0 ~  
H:l 
NTS 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes fc\waterrnan routes fc.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.1 [614kl 
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Slope 0.003200 ftfft 
Discharge 27,960.00 Cfs 

Project Summary Report ... 

Project Description 

Worksheet RCPA41 

Flow Element lrreaular Channel 

Method Manning's Formula 

Solve For Channel Depth 

lnout Data 

-- 

Options 

Current Rouqhness Method Improved Loner's Method 

Open Channei Weighting Method Improved Loner's Method 

Closed Channel Weighting Methoi Horton's Method 

Resuits 
~- 

Mannings Coefficient 

Water Surface Elevation 

Elevation Range 

Flow Area 

Wetted Perimeter 

Top Width 

Actual Depth 

Critical Elevation 

Critical Slope 

 head 
Specific Energy 

0.049 

1,049.16 tt 
1,040.00 to 1,060.00 

8,979.9 ftz 

3,728.47 f t  
3,728.23 f t  

9.16 fl 

1,047.32 ft 

0.028214 wit 

Froude Number 0.35 

 low Type Subcritical 

Rouahness Segments 

Start End Mannings 
Station Station Coefticient 

O+OO 37+00 0.050 

37+00 41+00 0.035 

41rOO 83+00 0.050 

Natural Channel Points 

Station Elevation 
(n) (fi) 

Project Engineer: ENGiNEERiNG & ENViRONMENTAL CONSULTANTS INC, 
q:\ ... \routes ec\waterman routes ec fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 (614kJ 
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Cross Section 
Gross Section for Irregular Channel 

Project Description 

Worksheet RCPA41 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.049 

Slope 0.003200 Wfi 
Water Surface Elevation 1,049.16 fi 
Elevation Range 1,040.00 to 1,060.00 

Discharge 27,960.00 cis 

. , . .. . . . . . .  . . '7 
d 

1,040.00 . . .. 

O t O O  10tOO 20tOO 30tOO 40+00 50tOO 60+00 70tOO 80tOO 90+00 

v : 2 0 . 0 b  
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:', ... \routes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaSter "6.1 [614k] 

04114104 05:25:51 PM W Haestad Methods, Inc. 37 Elrookside Road Waterbury, CT 06708 USA (203) 755-1666 
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Project Description 

Worksheet RCPA42 

Flow Element lnegular Channel 

Method Manning's Formula 

Solve For Channel Depth 

InDut Data 

Slope 0.002400 ftlft 

Discharge 28,001.00 cfs 

Project Summary Report 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loiier's Mefhod 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 

Water Surface Elevation 

Elevation Range 

Flow Area 

Wetted Perimeter 

Top Width 

Actuai Depth 

Critical Elevation 

Criticai Slope 

Velocity 

Velocity Head - 
Specific Energy 

Froude Number 

Flow Type Subcritical 

Roughness Segments 

Stati End Mannlngs 
Station Station Coefficient 

0+00 33+00 0.050 

33+00 37100 0.035 

Natural Channel Points 

Station Elevation 
(fI) (R) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\waterman routes ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMasterv6.1 [614k] 
04/15/04 06:53:02 Ah4 0 Haestad Methods, lnc. 37 Brookside Road Waterbury CT 06708 USA (203) 755-1 666 Page 2 of 59 



Cross Section 
Cross Section for Irregular Channel 

- 
Project Description 

Worksheet RCPA42 

 low Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.048 

Slope 0.002400 WR 
Water Surface Elevation 1,029.73 fl 
Elevation Range 1.020.00 to 1,040.00 

Discharge 28,001 .QO cis 

a 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING. 

q:\..\routes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

04114104 05:26:08 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Project Summary Report 

Project Description 

Worksheet RCPA44 
Irregular Channel Flow Element 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.003300 iVif 
Discharge 27,938.00 cis 

Options 

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

Results 

Mannlngs Coefficient 0.049 

Water Surface Elevation 1,018.23 t t  

Elevation Range 1.010.00 to 1,030.00 

Flow Area 9,333.2 ft2 

Wetted Perimeter 4,185.56 ff  

Top Width 4,185.40 It 
Actual Depth 8.23 ft 
Critical Elevation 1,016.57 n 
Critical Slope 0.029401 fvft 

Velocity 2.99 Ws 
Veloclty Head 0.14 it 

Specific Energy 1,018.37 tt 

Froude Number 0.35 

Flow Type Subcritical 

Roughness Segments 

Star3 End Mannings 
Station Station Coefficient 

O+OO 35+00 0.050 

35+00 39+00 0.035 

39+00 102+00 0.050 

Natural Channel Points 

Station Elevation 
(it) (ft) 

0+00 1,030.00 
17t00 1,020.00 
35+00 1,014.00 
37+00 1,010.00 

37+80 1,010.00 
39+00 1,015.00 
78+00 1,020.00 

102f00 1,030.00 

Project Engineer: ENGINEERING & EI\IVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\waterman routes eC.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastei "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

-- ~ - 

Project Description 

Worksheet RCPA44 
Flow Element Irregular Channel 

Method Manning's Formula 

Channel Depth 

. . . - . . . . . 
Slope 0.003300 Wft 
Water Surface Elevation 1.01 8.23 f l  
Elevation Ranoe 1.010.00 to 1,030.00 

v:20.0L 
H:l 
NTS 



Project Summary Report 

Project Description 

Worksheet RCPA46 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.002900 we 
Discharge 27,780.00 cfs 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 982.70 ft 

Elevation Range 975.00 to 990.00 

Flow Area 7,595.7 ft2 
Wetted Perimeter 2.551.71 fl 
Top Width 2,551.61 R 

Actual Depth 7.70 f t  

Critical Eievation 980.57 R 
Critical Slope 0.022914 ftfff 

e Veiocity 3.66 Ws 
Velocity Head 0.21 ft 

Specific Energy 982.91 fi 

Froude Number 0.37 

Flow Type Subcritical 

Roughness Segments 

Stari End Mannings 
Station Station Coefficient 

OM0 391-00 0.050 

39+00 45i.50 0.035 

45+50 621-00 0.050 

Natural Channel Points 

Station Elevation 
(fi) (ft) 

O+OO 990.00 

371-00 980.00 

39+00 979.00 

40+50 975.00 

42100 975.00 

45+50 979.00 

49+00 980.00 
62+00 990.00 

Project Engineec ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\waterrnan routes ecfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. FlowMastei "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPA46 

Flow Element Irregular Channel 

Method Manning's Formula 

Serve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.002900 fVfl 
Water Surface Elevation 982.70 fl 
Elevation Range 975.00 to 990.00 
Discharge 27,780.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS 1NC. 
q:i ... \routes eciwaterman routes ecfrn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614kI 

04114104 05:27:54 PM 0 Haestad Methods, inc. 37 Brookside Road Waterbuw, CT 06708 USA (203) 755-1666 
Page 1 of 1 
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Project Summary Report 

Project Description 

Worksheet RCPA49 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Charrnei Depth 

Input Data 

Slope o.ao3000 ftm 
Discharge 27,905.00 cfs 

Options 

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

Ciosed Channel Weighting Methol Horton's Method 

Results 

Mannings Coefficient 0.047 
Water Surface Elevation 953.98 ft 
Elevation Range 945.00 to 970.00 

Flow Area 7.810.5 W 
weneb Perimeter 2.609.11 fi 
Top Width 2,608.95 ff 

Actual Depth 8.98 ft 

Critical Elevation 951.70 ft 

Critical Slope 0.024673 itm 
3.57 w5 9  head 0.20 fl 

Specific Energy 954.18 ft 

Froude Number 0.36 

~ i o w  Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coeiiicient 

O+OO 28+00 0.050 
28+00 33+00 0.035 
33+00 85+00 0.050 

Natural Channel Points 

Station Elevation 
(ff) (ft) 

O+OO 970.00 
6iOO 960.00 

28+00 950.00 

30+00 945.00 
31i50 945.00 
33+00 950.00 
64+00 960.00 
85iOO 970.00 

Project Engineer: ENGiNEERlNG & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\waterman routes ecfmz ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPA49 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

04/14/04 05:29:09 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

Mannings Coefficient 0.047 

Slope 0.003000 ftift 
Water Suriace Elevation 953.98 fi 

Elevation Range 845.00 to 970.00 

Discharge 27,905.00 cfs 



Project Summary Report 

Project Description 

I Worksheet RCPASI 

Flow Eiernent Irregular Channel 

Method Manning's Formula 

I 

Options 

Current Roughness Method Improved Lotter's Method 

nnon chsnnel Weiahtina Method imoroved Loner's Method 

Water Surface Elevation 947.10 ft 

Elevation Range 940.00 to 952.00 

Flow Area 6,035.5 flz 

Welted Perimeter 2,150.45 fl 

Top Width 2.150.36 ft 

Actuai Depth 7.10 ft 

Critical Elevation 945.65 ft 

Critical Siowe 0.025165 Wfl 

Specific Energy 947.44 f i  I 
Frn!~dn Number 0.50 L 

Statt End Mannings 
Station Station Coefficient 

O+OO 15+00 0.050 

1 R c O O  0.035 I 
Station Elevation 

I 
ini ift) 

q:\ ... \routes ec \wa te rman  routes ec.tm2 ENGINEERING & ENVIRONM-. . . . - . . .- - ~ .  . ~ ~ . - . -~ 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPASI 

Fiow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.047 

Slope 0.005700 Wfi 
Water Surface Elevation 947.10 R 
Elevation Range 940.00 to 952.00 

Discharge 28,424.00 cis 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
C~I...\IOU~E?S ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 

04114104 05:29:30 PM @ Haestad Methods, inc. 37 Brookside Road Waterbuiy, CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Summary Report 







Cross Section 
Gross Section for Irregular Channel 

Project Description 

Worksheet RCPA57 
Fiow Element Irregular Channel 

Method Manning's Forrnuia 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

slope o.ooi900 wn 
Water Surface Elevation 905.68 ft 

Elevation Range 894.00 to 920.00 

Discharge 28,206.00 ~ f s  

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \routes ec\wateiman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

OU14104 05:30:36 PM 0 Haestari Methods, Inc. 37 Brool<side Road Watsrbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Summary Report 

Project Description 

.) Worksheet RCPAGO - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Innut Data 

Slope 0.005500 itln 
Discharge 28,117.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weighting Methot Horlon's Method 

Results 

Mannings Coefficient 

Water Surface Elevation 
Elevation Range 

Flow Area 
Wetted Perimeter 
Tap Width 
Actual Depth 
Critical Elevation 
Critical Siope 

Velocity 0 Velocity tiead 

Specific Energy 
Froude Number 

0.013406 Wit 
6.98 fVs 

0.76 ft 

Flow Type Subcritical 

Rouahness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO l O+OO 0.050 

1 O+OO 21+00 0.035 

21+00 43+00 0.050 

Natural Channel Points 

Station Elevation 
(ft) 

O f  00 895.00 
6+00 890.00 

1 O+OO 884.00 

12+00 879.00 
13+80 878.00 
21+00 883.00 
26+00 890.00 
43+00 894.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ . .  \routes ec\wateiman railtes ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMastei "6.1 [614k] 
04115104 06:53:02 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06108 U S A  (203) 755-1666 Page 9 of 59 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPAGO 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.036 

stope o.oos~oo fun 
Water Surface Elevation 883.98 f l  
Elevation Range 878.00 to 895.00 

Discharge 28,l 17.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\watsrman routes eclrn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.l (614kl 

04114104 05:30:56 PM O tiaostad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Summary Report 

Project Description 

Worksheet RCPBO8 " Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.005ooo wn 
Discharge 15,006.00 cis 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Manning5 Coefficient 0.039 

Water Surface Elevation 1,132.34 fI 

Elevation Range 1,125.00 to 1,150.00 

Flow Area 2,373.1 ft2 

Wetted Perimeter 665.67 n 
Top Width 665.46 ft 
Actual Depth 7.34 n 
Critical Elevation 1,130.81 ft I 
Critlcal Slope 0.014991 Wfi 

Velocity 6.32 Ws 

VeiociW Head 0.62 ft I 
Specific Energy 1,132.96 ff 

Froude Number 0.59 

Flow Type Subcritical 

-- ~ 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

-~ 

Natural Channel Points 

Station Elevation 
(n) (n) 

O+OO 1.150.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:! ... !routes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastei "6.1 (614kI 
0411 5/04 06:53:02 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1 666 Page 10 of 59 I 



v : 2 0 . 0 C 1  

H : l  
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Cross Section 
Gross Section for Irregular Channel 

Project Description 

Worksheet RCPB08 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.039 

Slope 0.005000 ftin 
Water Surface Elevation 1,132.34 ft 

Elevation Range 1.125.00 to 1,150.00 

Discharge 15,006.00 cfs 

0 
Project Engineer: ENGiNEERlNG & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \routes ec\waterman routes ec.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

04114104 05:18:33 PM O Haesfad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Summary Report 



Gross Section 
Gross Section for Irregular Channel 

Project Description 

Worksheet RCPB12 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Manning5 Coefficient 0.049 

Siope 0.002600 n/ft 
Water Surface Elevation 1,130.03 R 
Elevation Range 1,122.00 to 1,132.00 

v:20.0& 
H : l  
NTS 



Project Summary Report 

Project Description 

Worksheet RCPB15 
Flow Eiement Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.004900 Wft 
Discharge 21,743.00 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channei Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.043 

Water Surface Elevation 1,123.54 tt 
Elevation Range 1,115.00 to 1,140.00 

Flow Area 4,262.3 ft2 
Wened Perimeter 1,378.49 R 
Top Width 1,378.30 R 
Actual Depth 8.54 ft 
Critical Elevation 1,121.90 f t  

Critical Slope 0.019853 n/it 
5.10 Ws :ti::: Head 0.40 i t  

Specific Energy 1,123.94 R 
Froude Number 0.51 

 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 34i20 0.050 

34+20 38+00 0.035 

38100 69+00 0.050 

Natural Channel Points 

Station Elevation 
(fi) (it) 

O+OO 1,140.00 

17+00 1,130.00 

34+20 1,120.00 

35+70 1,115.00 

36+50 1,115.00 

38+00 1,120.00 

49+00 1,130.00 

69+00 1,140.00 

Pvoject Engineer: ENGiNEERlNG & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/15/04 06:53:02 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 12 of 59 



Cross Section 

I Cross Section for Irregular Channel 

I 
Project Description 

I Worksheet RCPBIS 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

h~mninnc cnnf f i r i~nt  0.043 , . , - , . . , , , ,w  "-" -. - 
Slope 0.004900 itift 
Water surface Elevation 1,123.54 fi 

Elevation Range 1.115.00 to 1.140.00 
nicrh0mn 21.743.00 cfs 

1,j40,oK\- . .. J 

-\ 
. .  . .  . 1,125.00 . .  . 

1,115.00 
O t O O  l o t 0 0  20+00 30+00 40+00 50tOO 60tOO 70tOO 

v:20.0 [1 
H:l 
NTS 

Pinject Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\waterman routes ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [6 i4k I  

04/14/04 05:10:43 PM @ Haestad Methods, inc. 37 Brookside Road Waterbury, CT06708 USA (203) 755-1666 Page 1 of 1 





Cross Section 
Cross Section for Irregular GhanneI 

Project Description 

Worksheet RCPB45 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.049 

slope 0.003800 Wfl 
Water Surface Elevation 1,119.86 n 
Elevation Range 1,110.00 to 1,130.00 

23,259.00 CfS Discharge 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 

q:\...\rautes ecwaterman routes ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 (61 4kl 

04114/04 05:20:36 PM 6 Haestacl Methods, Inc. 37 Brool<side Road Waterbuw, CT 06708 USA (203) 755-1666 
Page 1 of 1 



Project Summary Report 

e Project Description 

Worksheet RCPB46 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Cirannel Depth 

Input Data 

Slope 0.005000 ft/fl 

Discharge 24,050.00 cis 

Options 

Current Rauqhness Method Improved Loner's Method - 
ODen Channel Weighting Method Improved Loiter's Method . - 

Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.047 
Water Surface Elevation 

Eievation Range 
Flow Area 

Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 
Velocity 0 Velocity Head 

Specific Energy 
Froude Number 

Flow Type Subcritical 

Rouqhness Segments 

Start End Mannings 
Station Station Coefficient 

19+00 24+00 0.035 
2 4 ~ 0 0  54+00 0.050 

Natural Channel Points 

Station Elevation 
(ft) (Tt) 

0+00 1 , I  10.00 

Project Engineer: ENGINEERING & ENVIRONMEN 
q:\ ... \routes ec\waterrnan routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
04/15/04 06:53:02 AM O Haestad Methods, nc .  37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

TAL CONSULTANTS INC 
FlowMaster "6.1 [614kl 

Page 14 of 59 



I Cross Section 
Cross Section for Irregular Channel 

p ~ p ~  

Project Description 

I Worksheet RCPB46 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 
- - 

Section Data 

M z n n i n n  Coefficient 0.047 ... -. ...... - - -.... 
slope 0.005000 Wft 

Water Suriace Elevation 1,103.18 ft 

Flevatinn Ranoe 1.095.00 to 1 ,1 10.00 -. .. - ..-.... -. .-- 
Discharge 24,050.00 cfs 

.- 
project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \routes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [6i4kl 

04114104 05:21:21 PM 0 Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 1 of 1 



Project Summary Report 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPBGI 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.046 

Slope 0.005000 tVR 
Water Surface Elevation 1,073.37 it 
Elevation Range 1,065.00 to 1.080.00 

Discharge 25.518.00 cfs 

* 
project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING. 

q:\ ... \routes ec\waterrnan routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k1 

04/14/04 05:22:29 P M  OHaestad Methods, Inc. 37 Brookside Road Waterbury, C106708 USA (203) 755-1666 Page I of 1 

v:20.0C1 
HZ1 
NTS 



Project Summary Report 

Project Description 

Worksheet RCPB62 
Flow Element irregular Channei 

Method Manning's Formula 

Solve For Channel Depth 

-- - 

Input Data 

Slope 0.003600 Wft 
Discharge 27,729.00 cfs 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Methoc Hotton's Method 

- 
Results 

Mannings Coefficient 0.047 
Water Surface Elevation 1.063.77 f i  
Elevation Range 1,055.00 to 1,070.00 
Flow Area 7.462.6 ftz 

Wetted Perimeter 2,688.00 fi 

Top Width 2,687.86 f 
Actuai Depth 8.77 it 
Critical Elevation 1,061.83 f l  

Critical Slope e Velocity 
Velocitv Head . 
Specific Energy 1,063.99 fl 

Froude Number 0.39 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
lft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 (614k1 
0411 5/04 06:53:02 AM 0 Haestad Methods. inc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 17 of 59 



Cross Section 
Cross Section for Irregular Channel 

Project Descrlption 

Worksheet RCPB62 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.047 

Slope 0.003600 tMt 
Water Surface Elevation 1.063.77 ti 
Elevation Range 1,055.00 to 1,070.00 

Discharge 27.729.00 CfS 

v:20.0& 
H : l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\...\~o~~tes ec\waterman routes ec.fm2 ENGiNEERlNG & ENVIRONMENTAL CONSULTANTS INC.- FlowMaster "6.1 [614k] 

04114104 05:23:19 PM 0 Haestad Methods, inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-3666 Page 1 of 1 



Project Summary Report 

Project Description 

Worksheet RCPB63 
Flow Element Irregular Channei 

Method Manning's Formula 

Solve For Channel Depfh 

-- 

Input Data 

Siooe 0.004000 ftitf 
Discharge 27.890.00 cis 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho, Hotton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 

Eievation Range 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Ciiticai Elevation 
Critical Siooe 

0 Velocity 
Veiocity Head 
Specific Energy 

Froude Number 0.41 

Fiow Type Subcritical 

-- 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points -- 

Station Elevation 
(ft) (fi) 

O+OO 1.070.00 
19+00 1,060.00 
31+00 1,055.00 
33+10 1.050.00 
33+90 1,050.00 

36+00 1,055.00 
47+nn 1 057.50 

q:)...\ro~tes ec\waterman routes ec.fm2 ENGINEERING & E.. .. .- ..... .- 
04/15/04 06:53:02 AM 0 Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1661 
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Project Summary Report 

Project Description 

a Worksheet RCPE.64 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

lnout Data 
- 

Slope 0.003300 ftJfi 

Discharge 27,848.00 Cfs 

Options 

Current Roughness Method Improved Loner's Method 

Ooen Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho, Honon's Method 

- 
Mannings Coefficient 
Water Surface Elevation 

Elevation Range 
Fiow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope * Velocity 
Veiocity Head 
Specific Energy 

Froude Number 
Flow Type Subcritical 

Roughness Segments 

Start, End Mannings 
Station Station Coefficient 

24+75 37+00 0.050 

37+00 39t00 0.035 

39+00 45t25 0.050 

Natural Channel Points 

evation 

Project Engineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\waterman routes ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [El 4kl 

04/15/04 06:53:02 A M  0 Haestad Methods. Inc. 37 Brookside Road Waterbuv, CT 06708 USA (203) 755-7666 Page 19 of 59 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPB64 
FIOW Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.035 

slope 0.0033oo wfl 
Water Surface Elevation 1,050.33 fl 
Elevation Range 1,040.00 to 1,054.00 

Discharge 27,848.00 cfs 

v :20.0[1 
H: l  
NTS 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC 
q:\ ... !routes ec\waterman routes ec.fm2 ENGlNEERlNCi & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

04/14/04 05:24:01 PM a Haestaa Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 
Page 1 of 1 



Project Summary Report 

Project Description 

Worksheet RCPD27 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.006600 fWft 
Discharge 8,092.00 Cis 

Options 

Current Roughness Method improved Loner's Method 
Open Channel Weighting Method improved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 1,204.51 ft 

Elevation Range 1,200.00 io  1,208.00 

Flow Area 2,222.8 ft2 

Wetted Perimeter 1,407.64 ff 

Top Width 1,407.59 ft 

Actual Depth 4.51 ft 

Critical Elevation 1,203.63 ft 

Critical Slope 0.026447 Wft 

e Velocity 3.64 Ws 
Veiocity Head 0.21 ft 

Specific Energy 1,204.72 ft 

Froude Number 0.51 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 13+00 0.050 

13+00 18+00 0.035 

18+00 28+00 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

O+OO 1,208.00 

6+00 1,205.00 

13100 1,203.00 

15+00 1,200.00 

15+20 1,200.00 

18+00 1,203.00 

23+00 1,205.00 

28+00 1,208.00 

e 
project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \routes ectwaterman routes ec.fnl2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastei "6.1 [614k] 
04115104 06:53:02 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-3666 Page 20 of 59 
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H : l  
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Cross Section 
Gross  Section for Irregular Channel 

Project Description 

Worksheet RCPD27 

FIOW Element Irregular Channel 

Method Manning's Formula 

Soive For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

slope 0.006600 Wfi 
Water Surface Elevation 1.204.51 i t  

Elevation Range 1,200.00 to 1,208.00 

Discharge 8,092.00 cis 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \routes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS IEIC. FiowMaSler "6.1 [614kl 

04/14/04 05:12:11 PM Q Haestacl Methods, Inc. 37 Brooksicie Road Waterbury, CT 06708 USA (203) 755-1666 
Page 1 of 1 



Project Summary Report 

Project Description 

Worksheet RCPD28 
Flow Element Irreoular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Input Data 

S l o ~ e  0.004400 Wft . . 
Discharge 8,536.00 cis 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metha Hoiion's Method 

-~ 
Results 

Mannings Coefficient 0.047 
Water Surface Elevation 

Eievation Range 
Fiow Area 
Wetted Perimeter 

~ o p  Widih 
Actual Depth 
Criticai Elevation 
Critical Slope 

Velocity 
veloc~tv Head 
Specific Energy 1,200.26 ft 

Froude Number 0.41 

Fiow Type Subcritical 

Roughness Segments 

Stan End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
iw (ft) 

Project Engineer: ENGiNEERlNG & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster ~ 6 . 1  I614kI 
04/15104 06:53:02 AM @ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 21 of 59 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPD28 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

-~ ~ 

Section Data 

Manninas Coefficient 0.047 

Slope 0.004400 fffft 

Water Surface Elevation 1,200.11 f t  

Elevation Range 1.195.00 to 1,205.00 

Discharge 8,536.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC- 

q:\ ... \routes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMastei "6.1 I61 4kl 

04/74/04 05:12:28 PM 0 Haestad Methods, inc. 37 Braokside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Summary Report 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPD29 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.041 

Slope 0.W2600 tvft 
Water Surface Elevation 1.196.11 f l  
Elevation Range 1,190.00 to 1,200.00 

Discharge 9,289.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\waterman~rautes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastei "6.1 [614k] 

04/14/04 05:12:46 PM Q Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1665 Page 1 of 1 



Slope 0.002700 fWR 

Discharge 9.358.00 cfs 

Project Summary Report 

Project Description 

RCPD30 
lrreguiar Channel 

Method Manning's Formula 
Solve For Channel Depth 

lnout Data 

- - 

Options 

Current Rouqhness Method Improved Latter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methot Hotton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 

Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 
Velocity 
Velocity Head - 
Specific Energy 1,195.20 ft 

Froude Number 0.39 

Flow Type Subcritical 

Roughness Segments 

Statt End Manninqs 
Station Station Coefficient 

7GO 1 O+OO 0.050 

1 O+OO 13+00 0.035 

13+00 16+20 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes eckaterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/15/04 06-53:02 AM O Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 23 of 59 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPD30 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.043 

Slope 0.002700 Wfl 
Water Surface Elevation 1,194.98 ft 

Elevation Range 1,189.00 to 1.199.00 

Discharge 9,358.00 cfs 

v:zo.oC1 
H:l 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\,..\rodes ec\waterman routes ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 (614kl 

04/14/04 05:13:07 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbun/, CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Summary Report 

Project Description 

Worksheet RCPD31 
Flow Element Irregular Channel 

Method Manning's Formula 

solve For Channel Depth 

Input Data 

slope 0.0034oo wit 
Discharge 9.404.00 CfS 

Options 

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

Results 

Mannlngs Coefficient 0.036 

Water Surface Eievation 1,191.21 f t  
Elevation Range 1,185.00 to 1,t95.00 

Flow Area 1,837.3 ftz 
Wetted Perimeter 600.07 ft 

Top Width 599.65 ft 

Actual Depth 6.21 ft 

Critical Elevation 1,190.09 ft 

Critical Slope 0.014766 n/rt 

a Velocity 5.12 Ws 

Velocity Head 0.41 i t  

Specific Energy 1.191.61 ft 

Froude Number 0.52 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

12t10 14100 0.050 

14tOO 16+00 0.035 

16tOO 18+40 0.050 

Natural Channel Points 

Station Elevation 
(n) (it) 

12+10 1 ,I 95.00 

12t30 1,190.00 

14tOO 1.188.00 

14t30 1.185.00 
15+00 1,185.00 

16tOO 1,188.00 

18+20 1,190.00 
18+40 1.195.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ . \routes ec\wateirnan routes ecfm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04115104 06:53:02 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbuiy, CT 06708 USA (203) 755-1666 Page 24 of 59 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPD31 
FIOW Element irregular Channei 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.036 

Slope 0.003400 Mt 
Water Surface Elevation 1,191.21 ft 

Elevation Range 1,185.00 to 1,195.00 
Discharge 9,404.00 CfS 

v : 2 0 . 0 L  
H:l 
NTS 

pryject Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC- 

q:\,,,\rOUteS ec\waterman routes ecfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

04,44,04 05:13:z5 p~ 0 ~ ~ ~ ~ t ~ d  ,dethods, inc. 37 Brookside Road Waterbury. CTO6708 USA (z03) 755-i666 Page 1 of 1 



Input Data 

slope 0.0027oo wn 
Discharge 9,474.00 cis 

Project Summary Report 

Project Description 

Worksheet RCPD32 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Wei~htin4 Methoi Horton's Method 

Results 

Mannlngs Coefficient 0.037 

Water Surface Elevation 

Elevation Range 

Flaw Area 

Wetted Perimeter 

Top Width 

A~.lual Depth 

Critical Elevation 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 1.1 84.35 ft 

Froude Number 0.44 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

10+80 14+00 0.050 

14+00 16+00 0.035 

16+00 1 at20 0.050 

Natural Channel Points 

Station Elevation 
(fi) 

10+80 1,188.00 

11 +00 1,183.00 

14+00 1.1 80.00 

14+80 1,178.00 

1 Sf00 1,178.00 

16+00 1,181.00 

18+00 1,183.00 

18f20 1.1 88.00 

q:\ ... \routes eclwaterman routes ecfm2 ENGINEERING & I 
04115104 06:53:02 AM 0 Haestad Me 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
NVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Gross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPD3Z 

Flow Element Irregular Channel 

Method Manning's Formula 

Salve For Channel Depth 

Section Data 

Mannings Coefflclent 0.037 

Siope 0.002700 Wfl 
Water Surface Elevation 1,184.06 fl 
Elevation Range 1,178.Wto 1,188.00 

Discharge 9,474.00 cis 

v : 2 0 . 0 b  
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \routes ec\wateiman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RCPD33 

Flow Element Irregular Channel 

Method Manning's Formuia 

Solve For Channel Depth 

Input Data 

Slope 0.003000 ~ f t  
Discharge 11,266.00 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Methoi Horton's Method 

Results 

Mannings Coefficient 0.041 

Water Surface Elevation 1,182.05 fl 
Elevation Range 1,175.00 to 1,185.00 

Flow Area 2.483.5 ft2 

Wetted Perimeter 717.12 ft 

Top Width 716.42 ft 

Actual Depth 7.05 ft 

Critical Elevation 1,180.54 A 
Criticai Slope 0.019531 Wft 

a Velocity 4.54 Ws 

Velocity Head 0.32 ft 

Specific Energy 1,182.37 ft 
Froude Number 0.43 

Flow Type Subcriticai 

Roughness Segments 

Starl End Mannings 
Station Station Coefficient 

6+80 1 O+OO 0.050 

1 O+OO 11+20 0.035 

11 +20 14+20 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

6+80 1.185.00 

7+00 1,180.00 

1 O+OO 1,178.00 

10+50 1,175.00 

10+70 1,175.00 

1 1+20 1,178.00 

14+00 1,180.00 

14+20 1,185.00 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
q:\ . .  \routes ec\wateiman routes ecfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 
- ~- ~ 

Worksheet RCPD33 
Flow Element Irregular Channel 

Method Manning's Formula 
.cnh,n Fnr Channel Deoth 

Section Data 

Mannings Coefficient 0.041 

Slope 0.003000 WR 
Water Surlace Elevation 1,182.05 ft 
Elevation Range 1,175.00 to 1,185.00 

Discharge 11,266.00 cfs 

- 
Proiect Enaineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \routes ec\waterman routes ec.lrn2 ENGINEERING & ENVIRONMENTA~ CONSULTANTS INC. FiowMaster v6.1 [614k] 

04/14/04 05:14:40 PM 0 Haestad Methods, Inc. 37 Brookside Roed Waterbury, CT 06708 USA (203) 755-1666 Page 1 o i  1 



Project Summary Report 

Project Description a Worksheet RCPD39 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

inDut Data 

slope o.002700 f t / f i  

Discharae 13.027.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.040 

Water Surface Elevation 1,148.87 f t  

Elevation Range 1,140.00 to 1.152.00 
Flow Area 3,388.8 ft2 
Wetted Perimeter 1,224.42 fl 

Top Width 1,222.84 ff 
Actual Depth 8.87 n 
Criticai Elevation 1,147.14 ft 
Critical Slope 0.018180 ftIH 

Veiocity a 3.84 Ws 

Veioclty Head 0.23 f t  

Specific Energy 1,149.10 ft 

Froude Number 0.41 

 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0+00 7+40 0.050 

7+40 8+10 0.035 
8+1 0 15+10 0.050 

Natural Channei Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ . .  \routes ec\waterman ioules ecfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Cress Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPD39 
FIOW Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.040 

Slope 0.002700 fVft 
Water Surface Elevation 1.148.87 n 
Elevation Range 1,140.00 to 1,152.00 
Discharge 13,027.00 Cfs 

1,152.00C L---- - v 
Y 

. . . 
.---- 

1 ,I 48.00 .., . . . "------- e- '// 

1,144.00 

1,140.00 
O+OO 2+00 4+00 61.00 8+00 10+00 12+00 14+00 1 6 ~ 0 0  

V : Z O . O ~  H: l  

NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

(I:\ ... \i.outes eciwateirnan routes ecfrn2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Slope 0.003200 Wft 
Discharge 12,855.00 cfs 

Project Summary Report 

Project Description 

Worksheet RCPD40 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

lnwut Data 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Methot Horfon's Method 

Results 

Mannings Coefficient 

Water Surface Elevation 

Elevation Range 

Flow Area 

Wened Perimeter 

Top Width 

Actual Depth 

Critical Elevation 

Critical Slope 

t:i:z:: Head 

Specific Energy 1,148.67 ft 

Fioude Number 0.41 

 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

-- 

14+55 21+50 0.050 

21+50 22+75 0.035 

22+75 27+25 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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vl uail u r @ l l O n  

Cross Section for lrrpnlllnr channel 

Flow Element Irregular Channel 

Method Manning's Forrnuia 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.042 

Slope 0.003200 Wft 

Water Surface Elevation 1,148.44 ft 

Elevation Range 1,142.00 to 1,150.00 

Discharge 12,855.00 CfS 

v : 2 0 . 0 h  
H:l  
NTS 





Gross Section 
Gross Section for Irregular Channel 

- 
Project Descrlptlon 

Worksheet RCPD41 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

p~ 

Section Data 

Manninas CoeRicient 0.042 

Slope 0.002000 Wit 
Water Surface Elevation 1,156.73 fi 
Elevation Range 1,150.00 to 1,160.00 

Discharge 10,827.00 cfs 

v:20.0[1 
H: l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 16141Q 



Project Summary Report 

Project Descrlption 

e Worksheet RCPD42 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.004700 Wft 

Discharge 10,825.00 CfS 

Options 

Current Roughness Method Improved Latter's Method 

Open Channel Weighting Method Improved Loher's Method 

Closed Channel Weighting Methoc Horton's Method 

Results 

Mannings Coefficient 0.046 

Water Surface Elevation 

Elevation Range 

Fiow Area 

Wetted Perimeter 

Top Width 

Actual Depth 

Critical Elevation 

Critical Slope 

Velocity 

Veloclty Head 

Soecific Enerav -. 
Froude Number 0.47 

Flow Type Subcritical 

Rauohness Seornents - - 
Start End Mannlngs 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMastei "6.1 (61 4k] 
04/15/04 06:53:02 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 30 of 59 



Cross Seetion 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPD42 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficienf 0.046 

Slope 0.004700 fVfI 
Water Surface Elevation 1,158.79 ft 
Elevation Range 1,150.00 to 1,165.00 

Discharge 10,825.00 cis 

Project Engineer: ENGiNEERiNG & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes eciwaterman routes ec.irn2 ENGINEERING 5 ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Project Description 

Worksheet RCPE41 - Flow Element Irregular Channel 
Method Manning's Formula 

Input Data I 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 

Results 

Mannings Coefficient 0.041 

Water Surface Elevation 1,213.12 R 
Elevation Range 1,207.00 to 1,215.00 

Flow Area 1,677.5 ftz 
Wetted Perimeter 635.17 ft 

Top Wldth 633.91 ft 

Actual Depth 6.12 ft 

Critical Elevation 1,211.82 ft 

Critical Siope 0.022508 Wft 
Velocity 3.43 Ws 
Velocity Head 0.18 ft 

Specific Energy 1213.31 ft 

Froude Number 0.37 I 
Roughness Segments 

Start End Manninos 

Station Elevation 
iftl ift) 

q:\ ... \routes ec\waterman rOLltes ec.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 161 4k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE41 

FIOW Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.041 

slope 0.002500 Wfl 
water Surface Elevation 1,213.12 R 
Elevation Range 1,207.00 to 1,215:OO 

Discharge 5,746.00 CfS 

v : 2 0 . 0 L  
H: l  
NTS 

project ~ ~ ~ i ~ ~ ~ ~ :  EI\IGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

il:\.,,\routes ec\wuterrnan r o ~ ~ t e s  ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 
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Project Summary Report 

Project Description 

Worksheet RCPE48 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel D e ~ t h  

Input Data 

Slope 0.003300 ttin 
Discharge 4,230.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighling Method lmproved Lotier's Method 
Closed Channel Weighting Metho, Horton's Method 

- 

Results 

Manninss Coefficient 0.035 
Water Surface Elevation 
Elevation Range 

Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 
Velocity Head 

-. 
Froude Number 

Flow T v ~ e  

3.63 Ws 
0.20 ft 

1,253.41 ff 
0.46 

Subcritical 

Roughness Segments 

Starl End Mannlngs 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (it) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Gross Section for Irregular Channel 

Project Description 

Worksheet RCPE48 

Flow Element irregular Channel 

Method Manning's Formula 

solve For Channel Depth 

Section Data 

Mannlnas Coefficient 0.035 . 

Slope 0.003300 it# 

Water Suriace Elevation 1,253.21 f l  

Elevation Range 1,250.00 to 1,255.00 

Discharge 4.230.00 cis 

1,255.00(~ 'I' 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\waterman routes ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiawMaster "6.1 [614k] 
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Project Summary Report 

Proiect Description 

a Worksheet RCPE49 
Flow Element Irrequiar Channel 

Method 
Solve For 

Manning's Formula 
Channel Depth 

input Data 

Slope 0.002700 wft 
Discharge 5,804.00 cfs 

Options 

Current Roughness Method Improved Loiter's Method 

Open Channel Weighting Method improved Loiter's Method 
C lned Channel Weiohtino Metho, Horton's Method 

Results I 
Mannings Coefficient 0.038 I 
Water Suriace Elevation 

Elevation Range 
Fiow Area 
Wetted Perimeter 
Top Width 

Actuai Depth 
Critical Eievation 
Critical Slooe 
Velocity 3.43 Ws 
Velocity Head 0.18 ti 

Specific Energy 1.244.48 ft 
Frolrde Number 0.41 

Flow Type Subcritical 

Roughness Segments - 
Start End Mannings 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(fl) (fl) 

O+OO 1.246.00 
O+15 1,243.00 
3+10 1,242.00 
3+90 1,240.00 
4+30 1,240.00 
5+10 1,242.00 
7+60 1,243.00 
7+75 1.246.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\wateiman routes ec.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Grass Section 
Gross Section for Irregular Channel 

Project Description 

Worksheet RCPE48 
Flow Element Irregular Channel 

Method Manning's Formula 

solve For Channel Depth 

Section Data 

Manninas Coefficient 0.038 

Slope 0.002700 WR 
Water Surface Elevation 1,244.30 f l  

Elevation Range 1,240.00 to 1,246.00 

Discharge 5,804.00 cfs 

v : 2 o . a h  
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
ENGINEERING & ENVIRONMENTAL COEISULTANTS INC. FlowMaster "6.1 [614k] 



Project Summary Report 

Project Description 

1) Worksheet RCPE51 

Flow Eiement irregular Channel 
Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.003800 tuft 
Discharge 5,786.00 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Resuits 
- 

Mannings Coefficient 

Water Surface Elevation 

Elevation Range 
Fiow Area 
Wetted Perimeter 

Top Width 
Actuai Depth 
Critical Elevation 
Critical Slope 

 head 
Specific Energy 
Fraude Number 

Flow Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 24+00 0.050 
24+00 26+00 0.035 

Natural Channel Points 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\waterrnan routes ecfrn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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v : 2 0 . 0 k  
H:l  
NTS 



Project Summary Report 

Project Description 

Worksheet RCPF32 -. 
Flow Element lrreauiar Channel 
Method Manning's Formula 
Solve For Channel Depth 

input Data 

Slope 0.003300 Wit 
Discharge 1,731 .OO cfs 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 
clnerl Channel Weiohtina Methot Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 
Elevation Range 
Flow Area 
Wetled Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 
Velocity 

Velocity Head 
Specific Energy 
Froude Number 

F I O ~  Type 

0.042 
1,277.64 ft 

1,275.00 fo 1,285.00 
795.0 ft2 

717.64 fl 
717.62 ft 

2.64 ff 

1,276.67 ft 
0.026290 Wff 

2.18 Ws 
0.07 ft 

1,277.71 ft 

0.36 

Subcritical 

Roughness Segments 

Starl End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Eievation 
in) fft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\wateiman routes ec.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPF32 
FIOW Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.042 

Slope 0.003300 Wit 
Water Surface Elevation 1,277.64 ff 
Elevation Range 1,275.00 to 1,285.00 

Discharge 1,731.00 cfs 

v : z o . o k  
H:l 
NTS 

a 
project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 

q:\..iroutes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INc. FlowMaster "6.1 [614k] 

04/14/04 04:57:11 PM 0 Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1668 
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Project Summary Report 

Project Description 

.) Worksheet RCPF33 
Fiow Element Irregular Channel 

Method Manning's Formula 
Solve Fnr Channel Depth 

Input Data 

Slope 0.0028oo wn 
Discharge 1.770.00 Cfs 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

~ - 

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 
Fiow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Critical Slooe 

Velocity 
Velocity Head 

Specific Energy 
Froude Number 0.39 

Flow Type Subcriticai 

- 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
lfl) Iftl 

Project Engineer: ENGINEERING 8. ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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v:20.0[l 
H:1 
NTS 



Project Summary Report 

Project Description 

RCPF34 
irregular Channei 

Method Manning's Formula 
Solve For Channel Depth 

input Data 

Slope 0.002500 Wfi 

Discharge 2,737.00 cfs 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method I 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.044 

Water Surface Elevation 1,262.29 ft 
I 

Elevation Range 1,259.00 to 1,272.50 

Flow Area 1,309.0 ft2 

949.97 fl Wetted Perimeter 
Top Width 949.94 R 
Actual Depth 3.29 fi 
Critical Elevation 1,261.05 ft 

Critical S i o ~ e  0.027392 Wfl 

Velocity 
Velocity Head 

Specific Energy 1,262.36 ft 

Froude Number 0.31 I 
Flow Tvne Subcritical 

Roughness Segments I 

Start End Mannings 
Station Stalion Coefficient 

I 

O+OO 15+10 0.050 

15+10 19+10 0.035 I 
Natural Channei Points 

Station Elevation 
(ft) (ft) 

O+OO 1,272.50 

0+20 1,268.00 

15+10 1,261.00 

16+90 1,259.00 

17+30 1,259.00 

19+10 1,261 .OO 

34+10 1,268.00 

34+30 1,272.50 

Proinct Fnoineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\waterman routes ec.fm2 ENGINEERING & 
04/15/04 06:53:02 AM O Haestad Methods, lnc. 37 Blookside Road Waterbury CT0670 



Cross Section 
Cross Section for Irregular Channel 

P 

Project Description 

Worksheet RCPF34 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Caefficlent 0.044 

Slope 0.002500 Wft 
Water Surface Elevation 1,262.29 ft 
Elevation Range 1,259.00 to 1,272.50 
Discharge 2,737.00 cfs 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
ql...\ro~tes ec\weterman routes ecfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaStei "6.1 (614kl 

04114104 04:57:45 PM Q Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

v:20.0h 
H:1 
NTS 



Project Summary Report 

Project Description 

Worksheet RCPF35 

Flow Eiernent Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.002500 tvfi 
Discharge 2,848.00 Cfs 

options 

Current Roughness Method improved Lotter's Method 
Open Channel Weighting Method improved Lotter's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.040 

Water Surface Elevation 1,263.21 fi 

Elevation Range 1,260.00 to 1,272.00 

Flow Area 1,053.2 H2 
Wetted Perimeter 610.85 ft 

Top Width 610.80 ft 

Actual Depth 3.21 i t  
Critical Elevation 1,262.07 fl 
Critical Slope 0.021775 Wfi 

e Veioclty 2.70 Ws 

Veiocity Head 0.11 ft 

Specific Energy 1 ,263.33 f i  

Froude Number 0.36 

~ i o w  Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0+00 12+00 0.050 

l2 t00 16+00 0.035 

16+00 18+10 0.050 

Natural Channel Points 

Station Elevation 
(ft) ( f i )  

0+00 1,272.00 
0+10 1,270.00 

12+00 1,262.00 
13+80 1,260.00 

14+20 1,260.00 
16+00 1.262.00 
18+00 1,270.00 
18+10 1.272.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Gross Section for Irregular Channel 

Project Description 

Worksheet RCPF35 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.040 

slope 0.002500 fvfl 
Water Surface Eievation 1,263.21 ft 

Elevation Range 1,260.00 to 1,272.00 

Discharge 2,846.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
CI:\ . .  \routes ec\waterman routes ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [Gliik] 
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- - 

Slope 0.002500 Wfi 
Discharge 5,750.00 cfs 

Project Summary Report 

Project Description 

Worksheet RCPG27 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

l n ~ l ~ t  Data 

- - 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methoi Horton's Method 

Results 
-~ 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 

Actual Depth 
Critical Elevation 
Critical Slope 

e Velocity 
Veiocity Head 
Specific Energy 1,240.46 fi 
Froude Number 0.31 

Flow Type Subcritical 

Roughness Segments 

Stari End Mannings 
Station Station Coefficient 

O+OO 25+00 0.050 

25+00 26+30 0.035 

26+30 30+18 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\waterman routes ecfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMasier v6.1 161 4kl 
04/15/04 06:53:02 A M  0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 40 of 59 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPG27 
FIOW Element Irregular Channel 

Method Manning's Formula 

solve For Channel Depth 

Section Data 
- 

Mannings Coefiiclent 0.048 

slope 0.002soo wft 
Water Surface Elevation 1,240.36 ft 
Elevation Range 1,234.00 to 1,249.00 

Discharge 5,750.00 cfs 

v : 2 0 . 0 c 1  
H:1 
NTS 

0 
Project Engineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS ING. 

n-\ \rnt#tea an\walerrnan ra~~tes ecfmz ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614id 
-... . 





v : z o . o ~  
H : l  
NTS 



Project Summary Report _- 
Project Description a Worksheet RCPGSO 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.002000 Wft 
Discharge 6,753.00 cis 

Options 

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

Closed Channel Weighting Methoc Horton's Method 

Results 

Mannings Coefficient 0.041 

Water Surface Elevation 1,208.95 ft 

Elevation Range 1,204.00 to 1,210.00 

Flow Area 2,126.0 ft2 

Wetted Perimeter 778.47 ft 

Top Width 778.21 ft 

Actual Depth 4.95 ft 

Critical Eievation 1,207.23 ft 

Critical Slope 0.020452 wft 

e Velocity 3.18 Ws 

Veiocity Head 0.16 ti 
Specific Energy 1,209.1 1 it 
Froude Number 0.34 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coetiicient 

Of00 0+40 0.050 

Of40 St30 0.035 

5+30 7+89 0.050 

Natural Channel Points 

Station Elevation 
(fi) (ft) 

o+oo 1.210.00 

O+OQ 1,208.25 

0+40 1,207.00 

4+40 1,204.00 

4+80 1,204.00 
5+30 1,207.00 

7+80 1.208.25 

7+89 1.21 0.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\waterman routes ecfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPG30 
Flow Elemeni Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth - 
Section Data 

Mannlngs Coefficient 0.041 
Slope 0.002000 Wft 
Water Surface Elevation 1,208.95 fl 
Elevation Range 1,204.00 to 1,210.00 

Discharge 6.753.00 cfs 

1,221 0 0 0  

1,208.00 

1,206.00 

1,204.00 
OiOO 11-00 2+00 3+00 4+00 51-00 61-00 7tOO a t 0 0  

Project Engineer: ENGINEERIhIG & EbIVIRONMENTAL CONSULTANTS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlawMaster "6.1 1614kl 



input Data 

slope o.003000 WfI 
Discharge 9,435.00 cis 

Project Summary Report 

Project Description a Worksheet RCPG33 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Options 

current Rouohness Method Improved Loner's Method .. . " 
Open Channel Weighting Method lmproved Loner's Method 

Closed Channel Weighting Metho1 Honon's Method 

Results 

Manninqs Coefficient 0.038 
Water Surface Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 

@ ,":lo":: Head - 
Specific Energy 1,187.76 R 
Froude Number 0.43 

 low Type Subcritical 

Rouohness Seoments 

Start End Mannings 
Station Station Coefficient 

Natural Channei Points 

Station Elevation 
(n) 

OcOO 1,198.00 
OtlO 1,196.00 

20+20 l , I  84.00 
201-40 1.180.00 
20+80 i,iao.oo 
21+00 1,184.00 
4 1 ~ 8 0  1,186.00 
41+90 1,198.00 

Project Engineer: ENGlNEERiNG &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMvster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Prolect Description 

Worksheet RCPG33 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.038 

Slope 0.003000 Wft 

Water Surface Elevation 1,187.56 ft 

Elevation Range 1,180.00 to 1,198.00 

Discharge 9,435.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ . \routes cc\waterrnan routes ecfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaSter "6.1 [614kI 

04114104 05:13:55 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Slope 0.002000' iwr 
Discharge 11,054.00 cfs 

Project Summary Report 

Project Description 

Worksheet RCPG36 
Flow Element irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

lnout Data 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Resuits 

Mannings Coefficient 
Water Surface Elevation 
Elevation Range 
FIOW Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 
Veloclty Head 

Specific Energy 1,182.87 fl 
Froude Number 0.35 

~ i o w  Type Subcritical 

Roughness Segments 

Stalf End Mannings 
Station Station Coefficient 

O+OO 15+40 0.050 
15140 16+40 0.035 

16140 32+00 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPG36 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

- 

Section Data 

Mannings Coefficient 0.040 

Slope 0.002000 n/ft 
Water Surface Elevation 1.182.71 ft 

Elevation Range 1,175.00 to 1,192.50 

Discharge 11.054.00 cfs 

1,194.00,. 

1,186.00 
1,180.00 
1,174.00 

O+OO 5+00 lot00 15+00 20+00 25+00 30tOO 35tOO 

v : 2 0 . 0 l l  
H: l  
NTS 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INT 
q:\ ... \routes ec\waterman routes cc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
04/14/04 05:15:00 PM CI Haeslad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Description 

Worksheet RCPG37 
Flow Element irregular Channel 
Method Manning's Formula 

Solve For Channel Depth 

input Data 

Siope 0.002000 Wn 
Discharge 10,983.00 cfs 

Project Summary Report 

Options 

Current Rouahness Method Improved Loner's Method 

Open Channei Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

-- -- 
Mannings Coefficient 0.036 

Water Surface Elevation 1,174.42 It 
Elevation Range 1,166.00 to 1,185.50 

Flow Area 3,084.4 ft2 

Wetted Perimeter 1,137.90 R 
Top Width 1,137.28 ft 

Actual Depth 8.42 fi 

Critical Elevation 1,172.58 fl 

Critical Slope 0.015361 Wit 

Velocity 3.56 fWs 

Veiocity Head 0.20 f t  
Specific Energy 1,174.61 f t  

1 
Froude Number 0.38 I 
Flow Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0+00 15+90 0.050 

17+W 32i70 0.050 

Natural Channei Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPG37 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.036 

Slope 0.002000 ft/ft 

Water Surface Elevation 1,174.42 f t  
Elevation Range 1,166.00 to 1,185.50 

Discharge 10.983.00 CfS 

a 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \routes ec\waterrnan routes ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS 1NC. FlowMaster "6.1 161 4kl 

04/14/04 05:15:19 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

v : 2 0 . 0 b  
H:l 
NTS 



Project Summary Report 

Project Description • Worksheet 
RCPG38 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

- ~ 

Input Data 

Slooe o.002000 tvn 
Discharge 10,846.00 Cfs 

Options 

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

Closed Channel Weighting Methol Horton's Method 

Results 

Mannings Coefficient 0.042 

Water Surface Elevation 1,164.44 ft 
Elevation Range 1,156.00 to 1,172.00 

Flow Area 3,750.4 ftz 

Wetted Perimeter 1,540.46 R 

Top Width 1,538.89 R 
Actual Depth 8.44 ft 

Critical Eievation 1,162.63 fi 

Critical Sioae 0.021541 f ~ f t  - .  ~ ~ 

Velocity 
Veiacltv Head - -  , 
Specific Energy 1,164.57 R 

Froude Number 0.33 

 low Type Subcritlcai 

Rouahness Seaments " - 
Start End Mannings 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (R) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\waterrnan routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPG38 
Flaw Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Manninas Coefficient 0.042 

Slope 0.002000 Wft 
Water Surface Elevation 1,164.44 A 
Elevation Range 1,156.00 to 1,172.00 

Discharge 10.846.00 cfs 

v : 2 0 . 0 I l  
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.1 [614k] 



Slope 0.001700 ftm 

Project Summary Report 

- 
Project Description 

Worksheet RCPG40 

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

lnDUL Data 

Options 

Current Roughness Method Improved Latter's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 
Water Suriace Eievation 

Eievation Range 
Flow Area 
Wetted Perimeter 

Top Width 

Actual Depth 
Critical Elevation 

Critical Slope 
Velocity 
Velocity Head 

Specific Energy 1,155.29 ft 

Froude Number 0.35 

Flow Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0+00 7+50 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC 
q:\ . \routes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FIowMaster v6.1 [614k] 
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Gross S~ct ion 
Cross Section for Irregular Channel 

Worksheet RCPG40 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.037 

slope o.oo1700 wfi 
Water Surface Elevation 1,155.10 fl 
Elevation Range 1,146.00 to 1,160.00 
Discharge 12,929.00 cfs 

~rni-ri Fnnineer FNnlNEERlNG & ENVIRONMENTAL CONSULTAhITS INC. , -. . ~~ 

q:\..iroutes ec\waterman routes ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614JQ 
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Project Summary Report 

Project Description 

@ Worksheet RCPG42 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

-- - 

Input Data 

Slope 0.005ooo wn 
Discharge 14,685.00 cis 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method improved Latter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 

Actual Depth 
Critical Elevation 

Critical Slope 

Veiocity @ Velocity Head 
Specific Energy 
Froude Number 0.59 
Flow Typc Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
ift) (it) 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS ING. 
q:\ ... \routes ec\waterrnan routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Gross Ssctioh 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPG42 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

- - 

Section Data 

Manninos Coefficient 0.039 - 
Siope 0.005000 wn 
Water Surface Elevation 1.137.27 R 
Elevation Range 1,130.00 to 1,155.00 

Discharge 14,685.00 cfs 

Project Engineer. ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMasrer v6 1 (614kl 



Input Data 

Slope 0.003300 ivn 
Discharge 21,842.00 cfs 

Project Summary Report 

Project Description 

() Worksheet RCPH69 - 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.035 

Water Surface Elevation 
Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 
Velocity 
Velocity Head 
Specific Energy 1,129.32 R 
Froude Number 0.49 

Flow Type Subcritical 

Rauohness Seaments " " 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\waterrnan routes ecfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 1614kI 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPH69 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Manning5 Coefficient 0.035 

Slope 0.003300 Wt 
Water Surface Elevation 1,128.93 ft 
Eievation Range 1.120.00 to 1,134.00 

q:\..iroutes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 

04/14/04 05:1!3:15 PM 0 Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 
Page 1 af 1 



Project Summary Report 

Project Description 

Worksheet RCPH72 
Flow Element irregular Channel 

Method Manning's Formula 

solve For Channel Depth 

l n ~ u t  Data 

Slope 0.003100 WR 
Discharge 24,028.00 cfS 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methol Horton's Method 

Results 

Mannings Coefficient 0.049 

Water Suriace Elevation 1,109.58 ft 
Elevation Range 1.100.00 to 1,120.00 

Flow Area 6,947.1 iF 
Wetted Perimeter 2,402.50 ft 

Top Width 2,402.15 R 
Actual Depth 9.58 A 
Critical Elevation 1,107.48 ft 
Critical Slope 0.026930 Wft 

::100:: Head - 
Specific Energy 
Fioude Number 0.36 

Flow Type Subcritical 

Roughness Segments 

Stalt End Mannings 
Station Station Coefficient 

O i O O  28i50 0.050 
28+50 31+00 0.035 
31+00 62+00 0.050 

Natural Channel Points 

Station Elevation 
(ft) (it) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..iroutes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RCPH74 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

lnout Data 
- ~ 

Slope 0.0031 00 tvft 

oischarge 25,405.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Ooen Channel Weighting Method Improved Loiter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.046 

Water Surface Elevation 1,100.70 ft 

Eievation Range 1,090.00 to 1,103.00 

Flow Area 4,699.1 it2 
Wened Perimeter 1,123.69 ti 
Top Width 123.21 ft 
Actual Depth 10.70 ti 
Critical Elevation 1,098.62 ft 

Critical Slope 0.021219 fi/ft 

~~j~~~ Head 

Specific Energy 1,101.15 ft 

Froude Number 0.47 

 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Slation Coefficient 

30+50 35+00 0.050 
35+00 37+00 0.035 

Natural Channel Points 

Project Engineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\waterman routes ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPH74 
FIOW Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.046 

Slope 0.003100 WR 
Water Surface Elevation 1.100.70 fl 

Elevation Range 1,090.00 to 1 ,I 03.00 

Discharge 25,405.00 cfS 

v : 20 .0C1  
H: l  
N T S  

e 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\,,,\routes ec\waterman routes ec.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster ~ 6 . 1  [614kl 

04/14/04 05:21:50 PM O Haestad Methods, Inc. 37 ~raaksidb Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Summary Report 

~ ~ 

Project Description a Worksheet RCPH77 

Method Manning's Formula 
Solve For Channel Depth 

Inout Data 
- - 

slope 0.0028oo wff 
Discharge 25,388.00 CfS 

Options 

Current Roughness Method Improved Loner's Method 

Open Channei Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

(Wannings Coefficient 0.046 
Water Suriace Elevation 1.078.65 ft 

Elevation Range 1,068.00 to 1,082.00 

F I O ~  Area 6,056.2 f12 
Wetted Perimeter 1,583.12 n 
Top Width 1,582.74 f f  
Actual Depth 10.65 f f  

Critical Elevation 1,075.99 ft 

Criticai Slope 0.021766 wn 

Specific Energy 1,078.93 ft 

Froude Number 0.38 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
ststion Station Coefficient 

3 4 ~ 5 0  37+00 0.035 

37+00 45+25 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ff) 

25+75 1,082.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ . .  \routes ec\waterman routes ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPH77 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve Far Channel Depth 

Section Data 

Mannings Coefficient 0.046 

Slope 0.002800 tvn 
Water Surface Elevation 1,078.65 R 
Elevation Range 1.068.00 to 1,082.00 

Discharge 25,388.00 CIS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\wwaterrnan routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMastervE.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RCPH80 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.003600 WR 
Discharge 27.771.00 Cfs 

Options 

Current Roughness Method Improved Loner's Method 
open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.037 
Water Surface Elevation 1,063.89 R 
Elevation Range 1,055.00 to 1.070.00 
Flow Area 4,003.2 n2 
Wetted Perimeter 81 1.70 ft 

Top Width 81 1.48 ft 
Actual Depth 8.89 n 
Critical Eievation 1,061.82 R 
Critical Slope 0.012884 Wft 
Velocity 6.94 Ws 
Veioctty Head * 0.75 ft 
Specific Energy 1,064.64 f f  

0.55 Froude Number 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

22+80 25+00 0.050 
25+00 30+00 0.035 
30+00 32+20 0.050 

Natural Channel Points 

Station Elevation 
(ft) (R) 

22+80 1,070.00 
23+00 1,065.00 
25+00 1,060.00 
27+10 1,055.00 
27+90 1,055.00 
30+00 1,060.00 
32+00 1,065.00 
32+20 1,070.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING. 
q:\ . .  \routes eciwaterman ioutes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
cross Section for Irregular Channel 

project Description 

\Alnrkshest RCPHBO 
~ 

 low Element Irregular Channel 

hfi-thnd Manning's Formula , . , - .. . - - 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.037 

slope 0.003600 Wfl 
water Surface Elevation 1,063.89 fl 

Elevation Range 1,o~s.o0 to 1,070.00 

Discharge 27,771 .OO cfs 

a 
project ~ ~ ~ i ~ ~ ~ ~ :  ENG~NEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:,.,,,routes eclwaterman routes ec.fm2 ENGINEERING ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 

041,4104 05:22:55 p~ 0 ~ ~ ~ ~ t ~ d  iuethods, lnc. 37 Brookside Road Waterbnry, CT 06708 USA @03) 755-1666 Page 1 of 1 



Project Summary Report 

Project Description e Worksheet RCPH86 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.003000 n/fi 
Discharge 27,706.00 cfs 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method improved Lotter's Method 

Closed Channel Weighting Metho1 Horton's Method 

Results 

Mannings Coefficient 0.049 
Water Surtace Elevation 1,030.30 fi 

Elevation Range 1,020.00 to 1,034.00 
Flow Area 7,761.7 it2 
Wetted Perimeter 2,473.13 fi 
Top Width 2,472.72 ft 
Actual Depth 10.30 ft 
Critical Elevation 1,028.07 fi 

Critical Slope 0.026845 Wit 
Veiocity 3.57 Ws 
Velocity Head e 0.20 fi 
Specific Energy 1,030.50 ft 

Froude Number 0.36 

Flow Type Subcritical 

Roughness Segments 

Start End Manninas 
Station Station Coefficient 

214-75 37+00 0.050 

371-00 39+00 0.035 

39+00 54+25 0.050 

Natural Channei Points 

Station Elevation 
(ft) (fi) 

21 +75 1,034.00 

22+00 1.032.00 

37+W 1,025.00 

37+65 1,020.00 

38+35 1,020.00 
39+00 1,025.00 
544-00 1,032.00 
544-25 1,034.00 

Project Engineer ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\waterman routes ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 1614kI 
04/15/04 O6:53:02 AM OHaestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-7666 Page 54 of 59 



i 

Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPH86 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.049 

Slope 0.003000 fUR 
Water Surface Elevation 1,030.30 R 
Elevation Range I.OZO.OO to 1,034.00 

Discharge 27.706.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\waterman routes ec.irn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiawMaster v6.l [614kI 

04/14/04 05.2431 PM Gl Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 oi 1 



- 

Project Description 

Worksheet RCP136 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

input Data 

Slope 0.003000 Wfl 
Discharge 27,692.00 cfs 

Project Summary Report 

Options 

Current Roughness Method improved Loner's Method 

ODen Channel Weighting Method Improved Lotter's Method . - 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.049 

Water Surface Elevation 1,019.25 fl 
Elevation Range 1,010.00 to 1.030.00 

Flow Area 8,674.5 ftz 

Wetted Perimeter 3,215.65 fl 

Top Width 3,215.36 fl 

Actual Depth 9.25 fl 

Critical Elevation 1,017.29 ft 

Critical Slope 0.028503 Wit 

Velocity 3.22 Ws 

Veiocity Head 0.16 ft 

Specific Energy 1,019.42 ft 

Froude Number 0.35 

FJOW Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

WOO 30+80 0.050 

30+80 33+00 0.035 

33+00 74+00 0.050 

Natural Channel Points 

Station Elevation 
(ft) (fl) 

O+OO 1,030.00 

Project Engineer ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\waterman routes ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Gross Section 

I Cross Section for Irregular Channel 

Protect Description 

Worksheet RCP136 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Manning3 Coefficient 0.049 

Slope 0.003000 WR 
Water Surface Elevation 1,019.25 ft 
Elevation Range 1,010.00 to 1.030.00 

Discharge 27,892.00 cfs 

* 
Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 

q:\,..\routes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
04/15/04 06:38:36 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Method 
Solve For 

Manning's Formula 
Channel Depth 

I 
Input Data 

Slope 0.003100 Wfl 

Options 
I 

Current Roughness Method improved Loner's Method 

open Channei Weighting Method Improved Loiter's Method 
Closed Channel Weighting Metho, Horton's Method 

Water Surface Elevation 
Elevation Range 
Fiow Area 
Wened Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 

Specific Energy 989.15 fi 

Froude Number 0.34 

Flow Type Subcritical 

Rouahness Searnents 

Stalt End Mannings 
Station Station Coefficient 

Natural Channei Points 

q:\ ... \routes ec\waterman routes ecfrn2 ENGINEERING & ENVIRC 
04/15/04 06:53:02 AM 0 Haestad Methods, lnc. 37 Brookside Road Watel 



Cross Section 
Cross Section for Irregular Channel 

Protect Description 

Worksheet R C P I ~ ~  
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.049 

slope 0.003100 ttlH 
Water Surface Elevation 988.02 H 
Elevation Range 980.00 to 1,000.00 

Discharge 27,885.00 cfs 

! 

i 

I 
I 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:i iroutes ec\wateirnan routes ecfrnz ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 (614kt ... 
04/14/04 05:27:30 PM O Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1686 Page 1 at 1 
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Project Summary Report 

Project Description 

Worksheet RCPISO 
FIOW Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

-- 

Input Data 

slope 0.004700 ft/f~ 
Discharoe 27.753.00 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.047 
Water Surface Elevation 978.48 ft 
Elevation Range 968.00 to 984.00 

Flow Area 5,423.7 ir 
Wetted Perimeter 1,494.81 if 

Top Width 1,494.42 it 
Actual Depth 10.48 it 
Critical Elevation 976.49 ft 
Critical Slope 0.022798 Wfl 
Velocity 5.12 Ws 1) Velocity Head 0.41 f t  
Specific Energy 978.89 f t  
Froude Number 0.47 
Flow Type Subcritical 

p~~ -~ 

Roughness Segments 

Start End ManninQs 
Station Station Coefficient 

0+00 13+00 0.050 
13+00 15+20 0.035 
15+20 21+60 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING 8 ENVIRONMENTAL CONSULTANTS INC. 
qi..iroutes ec\waterrnan routes ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPISO 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.047 

Slope 0.004700 Wft 
Water Surtace Elevation 978.48 ft 
Elevation Range 968.00 to 984.00 

Discharge 27.753.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\waterman routes ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlawMaster "6.1 [614kl 

04/14/04 05:26:16 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 
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Input Data 

slope 0.0032oo wn 
Discharge 27,569.00 cfs 

Project Summary Report 

Project DescriQtion 

() Worksheet RCP162 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Holton's Method 

Results 

Mannings Coefficient 0.048 
Water Suriace Elevation 950.67 ft 

Elevation Range 940.00 to 955.00 

Flow Area 6,020.6 fP 
Wetted Perimeter 1.635.24 fi 
Top Width 1,634.86 fi 
Actual Depth 10.67 ft 
Clitical Elevation 948.38 n 
Critical Slope e Velocity 
Veiocity Head 
Specific Energy 950.99 ft 

Froude Number 0.42 

Flow Type Subcriticai 

Rouahness Seoments - " 

Start End Manning3 
Station Station Coefficient 

Natural Channei Points 
- 

Station Elevation 
(R) (fil 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS iNC 
q:\ ... \routes ec\waterrnan routes ec.fm2 ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [Gt4k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPI62 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.048 

Slope 0.003200 Wfl 
Water Surface Elevation 950.67 fl 
Elevation Range 940.00 to 955.00 

Discharge 27,569.00 cfs 

. . . . . . . . . . .  . . . . . . . . .  . . . . .  956.00 
952.00 
948.00 
944.00 
940.00 

O t O O  5tOO 1OtOO 15+00 20+00 25+00 

v : 2 0 . 0 C 1  
H:l 
NTS 

* 
project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ \routes ec\waterrnan routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlawMaster "6.1 [614kl ... 
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Project Summary Report 

Project Description 

@ Worksheet RCP163 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Slope 0.004600 Wft 
Discharge 28.355.00 cfs 

- - 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Manninas Coefficient 0.047 
Water Surface Elevation 

Elevation Range 

FIOW Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Eievation 
Critical Siooe 

Velocity 
Velocity Head 

Specific Energy 935.28 tt 
Froude Number 0.50 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
1ftI iff) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\waterrnan routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCP163 

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

Section Data 

Mannlngs Coefficient 0.047 

slope 0.004600 Wfl 
Water Surface Elevation 934.86 fl 
Elevation Range 928.00 to 940.00 
Discharge 28.355.00 cfs 

* 
project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \routes eciwaterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RC33A 

Fiow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

- 

Input Data 

Slope 0.005900 ftlft 

Discharoe 676.00 cfs 

- - 
Current Roughness Method improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 

Water Surface Eievation 

Elevation Range 

Fiow Area 

Wetted Perimeter 

Top Width 

Actual Depth 

Critical Eievation 

Critical Slope 

Velocity 

Veioclty Head 

Specific Energy 1,375.24 ft 

Froude Number 0.51 

Flow Type Subcriticai 

- 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0+00 01-50 0.050 

0+50 1 +35 0.045 

1 +35 1 +88 0.050 

Natural Channel Points 

Station Elevation 
(fi) (fi) 

O+OO 1,378.00 

Project Engineer: ENGINEERING a ENVIRONMENTAL CONSULTANTS iNC. 
q:\..\routes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RC33A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Siope 0.005900 Wit 
Water Surface Elevation 1.374.96 fi 
Elevation Range 1,372.00 to 1,378.00 

Discharge 676.00 cfs 

v :20.0[1 
H:1 
N T S  

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q;\ . .  \routes eC\routes c sctm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RC33B 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Cnarlnel D e ~ t h  

input Data 

Slope 0.004500 ftm 
Discharge 792.00 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Manninas Coefficient 0.045 - 
Water Surface Elevation 
Elevation Range 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Critical SloDe 
Velocity 
"docity Head 
Specific Energy 1,342.62 fi 

Froude Number 0.44 

F ~ O W  Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
lft) (ft) 

Project Engineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\ioutes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
04/14/04 06:56:17AM @ Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 88 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RC33B 
FIOW Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.004500 W t  
Water Surface Elevation 1.342.44 fl 

Elevation Range 1,340.00 to 1,360.00 
Discharoe 792.00 cis 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes eckoutes c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 161 4kl 
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-- 
Slope 0.005000 ftnr 
Discharge 1,479.00 cfs 

Project Summary Report 

a Project Description 

Worksheet RC33C - 
Flow Element Irregular C 

Method Manning% Formula 
Solve For Channel Depth 

l n ~ o t  Data 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.048 

Water Surface Eievation 

Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 
Velocity 
Veiocity Head 
Specific Energy 1,376.56 ff 
Froude Number 0.42 

 low Type Subcriticai 

Rouahness Seaments 
-- - 

Stari End Mannings 
Statlon Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RC33C 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannlnos Coefficient 0.048 - 
slope 0.005000 ftnt 

Water Surface Elevation 1.376.40 ft 

Elevation Range 1.372.00 to 1.380.00 

Discharge 1,479.00 cfs 

v : 2 0 . 0 h  
H:l 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kI 

q:\ . \routes ec\routes c ec.frn2 
04114104 06:52:23 AM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Summary Report 

Project Description 

Worksheet RC33D - 
Flow Element Irregular Channel 
Method 
solve For 

Manning's Formula 

Channel Depth 

Input Data 

slope 0.005ooo wn 
Discharge 1,746.00 cfs 

Options 

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

Results 

Manninas Coefficient 0.046 

Water Surface Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 

Froude Number 

Flow Tvwe 

1,345.72 ft 
1,342.00 to 1,350.00 

467.1 ft2 
220.32 R 
220.1 2 ft 

3.72 fi 

1,344.37 fi 

0.026322 Wit 
3.74 ws 
0.22 n 

1,345.94 R 
0.45 

Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(it1 (ftl 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. 
q:\ ... \routes ec\rautes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 06:56:17 AM 0 Haestad Methods, 1°C. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 4 of 88 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RC33D 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

- - 

Section Data 

Manninqs Coefficient 0.046 . 

Slope 0.005000 tVft 
Water Surface Elevation 1,345.72 ft 

Elevation Range 1,342.00 to 1,350.00 

Discharge 1,746.00 cis 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:'i ... \routes ec\routes c ec.frn2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

04/14/04 06:52:39 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Summary Report 

- - - 

project Descrlpaon a Worksheet RC33E 
FIOW Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Siope 0.004soo ftm 
Discharge 2,325.00 cfs 

ODtlonS 

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

Results 

Mannings Coefficient 0.045 
Water Surface Elevation 1,324.16 fl 

Elevation Range 1,320.00 to 1,340.00 

Flow Area 488.8 ftZ 

Wetted Perimeter 155.38 ft 
Top Width 154.91 ff 
Actual Depth 4.16 ft 
Critical Elevation 1,322.67 ft 

Critical S l o ~ e  0.022858 ftift 

Specific Energy 

Froude Number 
 law Tvoe Subcritical 

Roughness Segments 

Stalt End Mannings 
Station Station Coefficient 

O+OO 20+00 0.050 
20iOO 21+70 0.045 
21+70 41+70 0.050 

Natural Channel Points 

Station Elevation 
tft, (n) 

F: ~ , i c <  Cn 4 .I,:.?. E ' G  h = E H  hC: T 6% FOP.: 1 F i i i A .  CC,P\S.I T>P:l S 1I.C:. 
. , . - .  . . .. . rc- l .  5 , i. l r i C  ENGINEERING 8 EPIVIROlIhlENTAL CONSULTANTS IhC. F >.>fL3s..e, .; 1 .S 'L<]  

. . 5 - , I  : :  1 : -  7 ,  3 - ' h r 2 .  ( Y  ,. RC:I: .A ,i. r c - r  CT I.:')c JS:. ' >., -:..-l366 P,I(:. r r e  I 
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H:l  
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Slope 0.004500 fWTi 
Discharge 2,358.00 cfs 

Project Summary Report 

Project Description 

RC33F 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

lnout Data 

options . . ~. . . 

Current Roughness Method Improved Lotter's Method 

Open Channei Weighting Method Improved Lower's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 1,304.19 ft 

Elevation Range 1,300.00 to 1,320.00 

FIOW Area 493.7 ft2 

Wetted Perimeter 155.94 ft 

Top Width 155.48 fl 

Actual Depth 4.19 fl 

Critical Elevation 1,302.70 ft 

Critical Slope 0.022803 Wft 

Velocity 4.78 Ws 

Velocity Head 0.35 ft 

Specific Energy 1,304.55 ft 

Froude Number 0.47 

FIOW Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 20+00 0.050 
7nsnn ~ + ? n  0.045 

Natural Channel Points 

Station Elevation 
(ft) (fl) 

ninn I w n  nn 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\..,\ro~tes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. FiowMaster v6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RC33F 
Flow Element irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.004500 ffffl 
Water Surface Elevation 1.304.19 f i  
Elevation Range 1,300.00 to 1,320.00 

Discharge 2,358.00 cfs 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ecjroutes c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614kI 
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Slope 0.021 000 ft/n 
Discharge 146.00 cfs 

Project Summary Report 

Project Description 

Worksheet RCPCOl 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

lnout Data 

-- 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 

Eievation Range 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Criticai Elevation 

Critical Slope 
Velocity 
Veioclty Head a 
Specific Energy 
Froude Number 

flow Type Subcritical 

Roughness Segments 

Stan End Mannings 
Station Station Coefficient 

O+OO 2+70 0.050 

2+70 31.1 0 0.045 

3+10 5+80 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes c ecfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 1614kJ 
04114104 06:56:17 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 7 of 88 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPCOl 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.021ooo wn 
Water Surface Elevation 1,616.20 ft 

Elevation Range 1,615.00 to 1,619.00 

Discharge 146.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q l  ... \routes eclrautes c ecfrn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614kl 

04/74/04 06:31:31 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 
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Project Summary Report 

Proiect Description 

a Worksheet RCPC02 
Flow Element Irregular Channel . 

Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Slope 0.022000 ftlft 
Discharge 82.00 cfs 

Ootions 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Methoc Horion's Method 

-- 

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 

Flow Area 
Wetted Perimeter 
Top Width 

Actual Depth 
Critical Elevation 
Critical Slope 
Veiocity 
Velocity Head 

Specific Energy 
Froude Number 
Flow Tvoe 

0.81 
Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
fft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 
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Cross Section 

I Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC02 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

n Data 

ngs Coefficient 0.045 

I Slope 0.022000 Wtt 
Water Surface Elevation 1,624.83 ft 
Elevation Range 1,624.00 to 1,628.00 

v : 2 0 . 0 C 1  
H: l  
NTS  



Project Summary Report 

Project Description 

Worksheet 
RCPC03 

FIOW Element Irregular Channel 1 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Slooe 0.016700 Wft - ~ ~ , ~  
Discharcle 99.00 cfs 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weighting Metho, Hotton's Method 

Results 

Mannings Coefficient 0.045 
Water Surface Elevation 1,613.39 ft 

Eievation Range 1,612.00 to 1,615.00 
Flow Area 23.6 ft2 
Wetted Perimeter 24.19 ft 

Top Width 23.91 ft 
Actual Depth 1.39 ft 
Critical Elevation 1.613.18 ft 

Critical Slope 0.031453 Wft 
Velocity 4.20 Ws 
Velocity Head 0.27 f t  

Specific Energy 1,613.66 it 
Froude Number 0.74 I 
Flow Type Subcriticai 

Rouqhness Seaments 

2+40 4+50 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC03 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 
-- 

Mannings Coefficient 0.045 

Slope 0.016700 ftJR 
W a t ~ r  Surface Elevation 1.613.39 f l  
Elevation Range 1,612.00 to 1,615.00 

Discharge 99.00 cfs 

v : 2 0 . 0 ~  
H:1 
N T S  

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ . .  \IOU~L?S ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 (614kl 
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Project Summary Report 

Project Description 

Worksheet RCPCO4 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope o.023~00 wn 
Discharge 182.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Methoc Horton's Method 

Results 

Mannings Coefficient 0.049 
Water Surface Elevation 1,665.53 ft 

Eievation Range 1,663.00 to 1.667.00 
Flow Area 60.2 ftz 
Wetted Perimeter 113.41 R 
Top Width 112.82 fl 

Actual Depth 2.53 ft 
Critical Elevation 1,665.37 ft 
Critical Slope 0.044008 Wft 

3.02 fUS ::k::; Head 0.14 ft 

Specific Energy 1,665.67 it 

Froude Number 0.73 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 1 +70 0.050 
1 +70 1 +90 0.045 
1 +90 3+75 0.050 

Natural Channel Points 

Station Elevation 
(it) (n) 

0+00 1,667.00 

Ot85 1,666.00 
1 +70 1,665.00 

1+75 1.663.00 
1 +80 1,663.00 

1 +90 1,665.00 
2+80 1,666.00 
3+75 1.667.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastei "6.1 1614k1 
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Cross Section 
Cross Section for Irregular Channel 

project Description 

Worksheet RCPC04 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.049 

Slope 0.023200 tvn 
Water Surface Elevation 1,665.53 ft 

Elevation Range 1,663.00 to 1,667.00 

Discharge 162.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster vG.1 (614kl 
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Project Summary Report 



1,61 3.00 U 

O i O O  0+50 1+00 1150 2iOO 2 i50  3+00 3150 

v : z o . o i l  
H:l 
NTS 



Project Description 

Worksheet RCPCO6 

Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

lnout Data 

Slope 0.0127oo wn 
niarharnn 212.00 cfs 

Project Summary Report 

Options 

Current Roughness Method Improved Loner's Method 

ODen Channel Weighting Method Improved Lotter's Method 
~ ~ 

Closed Channel Weighting Methot Honon's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 1,565.75 fl 

Elevation Range 1,564.00 to 1,568.00 

Flow Area 45.4 n2 
Wetted Perimeter 32.21 ft 

TOP width 31.70 n 
Actual Depth 1.75 ft 
Critical Elevation 1,565.40 fl 
Critical Slope 0.028481 W t  
Velocity 4.67 Ws 
Velocity Head 0.34 ft 

Specific Energy 1,566.09 ft 
Froude Number 0.69 1 
~ i o w  Type Subcritical 

Rouahness Seqments 

Start End Mannings 
Station Station Coefficient 

2+80 5+00 0.050 

Natural Channel Points 

Station Elevation 
(n) (fl) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ecjroutes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.l [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Prolect Description 

Worksheet RCPC06 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.012700 ftlft 

Water Surface Elevation 1,565.75 fl 
Elevation Range 1,564.00 to 1,568.00 

Discharge 212.00 CIS 

v : z o . o n  
H : l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:i ... iroutes eciroutes c e c f m 2  ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 I614kI 
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Project Summary Report 

Project Description e Worksheet RCPC07 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Deoth 

input Data 

Slope 0.010600 fVH 
Discharge 1,003.00 cfs 

Ootions 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Metho, Horion's Method 

Results 

Manninas Coefficient 0.046 
Water Surface Elevation 1,556.84 H 
Elevation Range 1,553.00 to 1,558.00 

Flow Area 215.8 ftz 

Wetted Perimeter 131.18 H 

Top Width 130.67 ft 

Actual Depth 3.84 ft 

Critical Elevation 1,556.36 f i  

Critical Slope 0.028211 n/n  

Velocity 4.65 ftis d Veiocity Head 0.34 H 

Specific Energy 1,557.18 ft 

Froude Number 0.64 

Flaw Tvoe Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 0+60 0.050 
0+60 0+95 0.045 
0+95 1 +43 0.050 

Natural Channei Points 

Station Elevation 
(fti lft i 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC07 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.046 

Slope 0.010600 Wfl 
Water Surface Elevation 1,556.84 It 
Elevation Range 1.553.00 to 1,558.00 

Discharge 1,003.00 CIS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS ING. 
q:\ ... \routes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

~ o r k h e e t  RCPCO8 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

slope 0.009900 ttin 
Discharge 739.00 Cfs 

Options 

Current Roughness Method improved Latter's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.045 

water Surface Elevation 1,568.56 fl 

Elevation Range 1.566.00 to 1,580.00 

Fiow Area 142.0 flz 

Wetted Perimeter 71.19 ft 

Top Width 70.76 fl 

Actual Depth 2.56 fl 

Critical Elevation 1,567.98 fi 

Critical Slope 0.025349 Wfi 

Velocity 5.21 fffs 

Velocity Head 0.42 fl 

Specific Energy 1.568.98 ft 

Froude Number 0.65 

 low Type Subcritical 

Roughness Segments 

Star! End Mannings 
Station Station Coefficient 

0+00 5+14 0.050 
5+14 5+90 0.045 
5+90 8+06 0.050 

Natural Channel Points 

Station Elevation 
(ft) (fl) 

o+oo 1,573.00 
3+00 1,570.00 
5+14 1,569.00 

5+30 1,566.00 
5+70 1,566.00 
5+90 1,569.00 
6+12 1,570.00 
8+06 1,580.00 

e 
Project Engineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \routes ec\rautes c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastei "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC08 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

slope 0.009soo wft 

Water Surface Elevation 1,568.56 ff 

Elevation Range 1,566.00 to 1,580.00 

Discharge 739.00 cfs 

v : z o . o i l  
H:l 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\..iroutes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.l [614k] 
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Project Summary Report 

Project Description 

Worksheet RCPCO9 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.013900 fVft 
Discharge 97.00 Cis 

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method lmproved Latter's Method 

Closed Channel Weighting Methol Horton's Method 

Results 

Mannings Coefficient 0.045 
Water Surface Elevation 1,550.96 h 
Eievation Range 1,550.00 to 1,553.00 

Flow Area 28.5 ft2 

Wetted Perimeter 34.75 h 
Top Width 34.56 h 
Actual Depth 0.96 h 
Critical Elevation 1,550.74 ft 

Critical Slope 0.034209 ftm 

0 Velocity 3.41 ft/s 

Velocity Head 0.18 ft 

Speciiic Energy 1.551.14 h 
Froude Number 0.66 

Flow Type Subcriticai 

Roughness Segment? 

Start End Mannings 
Station Station Coefficient 

O+OO 1 +20 0.050 
1 +20 1 +65 0.045 

1 ffi5 3+00 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

OCOO 1.553.00 
0+40 1,552.00 

1+20 1,552.00 
1 +30 1,550.00 
1 +55 1,550.00 
1 +65 1,552.00 
2+45 1,552.00 
3+00 1,553.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\routes c ecim2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614kJ 
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Cross Section 
Cross Section for lrregular Channel 

Project Description 

Worksheet RCPCOS 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannin~s Coefficient 0.045 

Slope 0.013900 njn 
Water Surface Elevation 1.550.96 fl 
Elevation R a n ~ e  1,550.00 to 1,553.00 

Discharge 97.00 cfs' 

v : 2o .oC1  
H : l  
NTS 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] q:i ... iroutes ec'voutes c ec.fm2 
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Project Summary Report 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPCIO 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.003900 ftiR 
Water Surface Elevation 1,495.36 h 
Elevation Range 1,493.00 to 1,505.00 

Discharge 409.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q;\ ... \routes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMastei v6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RCPCl 1 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.011600 Wft 
Discharge 110.00 cfs 

Options 

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

Resuits 

Mannings Coefficient 0.049 

Water Surface Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 

Velocity Head 
Specific Energy 

Froude Number 
Flow Tvae 

1.535.58 ft 

1,534.00 to 1,537.00 

57.0 tt2 
124.81 n 
124.61 n 

1.58 n 
1,535.32 fI 

0.048263 ff,'ft 

1.93 WS 

0.06 fl 

1,535.64 ft 

0.50 

Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
In) Ift) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
a:\ . .  \routes ec\ioutes c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastei "6.1 161 4kl 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPCl l  
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.049 
Slope 0.01 1600 fVtI 
Water Surface Elevation 1,535.58 R 
Elevation Range 1,534.00 to 1,537.00 

Discharge 110.00 cfs 

. . . . . . . . . . . . . . . . . . , . . a 
1,535.00 . . . 

1,534.00 
O+OO 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4tOO 4+50 

v : 2 0 . 0 1 1  
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
ENGINEERING 5 ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kI 



Project Summary Report 

Project Description 

1) Worksheet RCPC12 - 
Flow Element Irregular Channel 

Method 
Solve For 

Manning's Formula 
Channel Depth 

Input Data 

Slope 0.011900 Wft 
Discharge 134.00 cfs 

O~tions 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methor Honon's Method 

- -  

Results 

Manninss Coeificient 0.045 
Water Surface Eievation 

Eievation Range 

Flow Area 
Wened Perimeter 
Top Width 
Actual Depth 
Critical Eievation 
Critical SloDe 

Velocity 
Velocltv Head 
Specific Energy 

Froude Number 
Flow Type Subcriticai 

Rouahness Seaments " - 
Stan End Mannings 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (A) 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC 
q l  ... \routes ec\routes c ec.irn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 1614kI 
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Project Summary Report 

Project Description 

Worksheet RCPC13 

Fiow Element irregular Channel 
Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope o.004500 h/ft 
Discharge 138.00 CfS 

- 

Options 

Current Rouohness Method Improved Loner's Method 

ODen Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's  hod 

- ~~ 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 
Fiow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 

Specific Energy 
Froude Number 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O i O O  0+20 0.050 

Oi20 2+30 0.045 

Naturai Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for irregular Channel 

Project Description 

Worksheet RCPC13 
 low Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.004500 itlit 
Water Surface Elevation 1,507.46 R 
Elevation Range 1,506.00 to 1,520.00 

Discharge 138.00 cfs 

v:20.0b- 
H:l 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\.,iroutes ec\routes c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RCPC14 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

siope 0.0039oo nnt 
Discharge 122.00 cfs 

Options 

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

Closed Channel Weighting Methot Hotton's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 1,501.44 fi 

Elevation Range 1,500.00 to 1,513.00 
Flow Area 73.8 ftz 
Wetted Perimeter 102.68 ft 

Top Width 102.27 ft 
Actual Depth 1.44 fi 
Critical Eievation 1,500.94 ft 

Critical Slope 0.038147 fWfi * Velocity 1.65 ftis 

Velocity Head 0.04 ft 

Specific Energy 1,501.48 ft 

Froude Number 0.34 

~ i o w  Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 0+20 0.050 

0+20 2+10 0.045 

2+10 9+30 0.050 

Natural Channel Points 

Station Elevation 
(ft) (fi) 

O+OO 1,506.00 

0+20 1,506.00 

0+30 1,500.00 

2+10 1,502.60 

3i90 1,505.20 

5i70 1,507.80 

7+50 1.510.40 

9t30 1.513.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

(I) Worksheet RCPC15 
ROW Element Irregular Channel 

Method Manning's Formula 
solve For Channel Depth 

- 

Input Data 

Slope 0.009500 ft!fl 
Discharge 4.00 cfs 

Ootions 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

-- ~ 

Results 

Mannings Coefficient 
Water Surface Elevation 
Elevation Range 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevatlon 

Critical SloDe 

Velocity 
Velocitv Head 
Specific Energy 1,614.30 n 
Froude Number 0.45 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(tt) (it) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC1.5 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.045 

Slope 0.009500 Wfl 
Water Surfacs Elevation 1,614.28 ft 

Elevation Range 1,614.00 to 1.617.00 

Discharge 4.00 cfs 

v : 2 0 . 0 ~  
H: l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
o:\..iroutes ec\routes c ocfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 



slope o.0106oo wft 
Discharae 264.00 cfs 

Project Summary Report 

Project Description 

Worksheet RCPC16 - 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Inout Data 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method lmproved Lotter's Method 

Closed Channel Weighting Methoc Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 
Elevation Range 

Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 

Velocity 
Veioclty Head 
Specific Energy 
Froude Number 

Flow Type Subcritical 

Rouohness Segments 

Stalt End Mannings 
Station Station Coefficient 

o+oo 2+00 0.050 
2+00 2+35 0.045 
2+35 4+50 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPCI 6 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 
-- 

Mannings Coefficient 0.049 

Slope 0.010600 fUft 

Water Surface Elevation 1,516.31 f l  
Elevation Range 1,514.00 to 1,517.00 

Discharge 264.00 cis 

v : z o . o b  
H : l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [6141<1 



I Worksheet RCP 
Flow Element Irregular Channel 

Method Manning's Formula 
Soive For Channel Depth 

l n ~ u t  Data 

Slope 0.010600 Wft 
Discharae 15.00 cfs 

Project Summary Report 

Options 

Current Roughness Method Improved Loner's Method 
O ~ e n  Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Method Horton's Method 

Results 

Mannings Coefficient 0.045 
Water Surface Elevation 1,506.56 fl 

Elevation Range 1,506.00 to 1,510.00 

Flow Area 7.7 ft2 
Wetted Perimeter 17.56 f l  
Top Width 17.45 fl 

Actual Depth 0.56 ft 
Critical Elevation 1.506.38 fl 
Critical Slope 0.043599 fun 
Velocity 1.96 Ws 
Veiocity Head 0.06 fl 
Specific Energy 1,506.62 ft 
Froude Number 0.52 

Flow Type Subcritical 

Roughness Seqments 

Start End Mannings 
Station Station Coefficient 

O+OO 1 +20 0.050 
1 i.20 1 +70 0.045 
1 +70 3+00 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes c ec.im2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.7 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC17 
Flow Element irregular Channel 

Method Manning's Formula 
Solve For Channel D e ~ t h  

Section Data 

Manninas Coefficient 0.045 
Slope 0.010600 fVft 

Water Surface Elevation 1,506.56 ft 

Elevation Range 1,506.00 to 1,510.00 

Discharge 15.00 cfs 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS INC. 
o: \ . . . \~ou~~s ec\(outes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 



Project Summary Report 

Project Description 

Worksheet RCPC18 - 
Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.010300 Wft 
Discharae 166.00 cfs 

Options 

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

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity @ Velocity Head 
Specific Energy 1,525.79 ft 
Froude Number 0.61 

Flow Type Subcritical 

Roughness Segments 

Stait End Mannings 
Station Station Coefficient 

O+OO 1 +70 0.050 

11.70 2110 0.045 

2+10 3+50 0.050 

Natural Channel Points 

Station Elevation 
(fi) (ft) 

O+OO 1,527.00 

Project Engineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. 
q:\..iroutes ec\routes c ec.fm2 ENGINEERING 8 ENVIRONMENTAL CONSULTANTS INC. FiawMaster v6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC18 
Flow Eiement Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefiicient 0.045 

Slope 0.010300 Wft 
Water Surface Elevation 1.525.57 f t  
Elevation Range 1,524.00 to 1.527.00 

Discharge 166.00 cfs 

v:20.0\ 
H : l  
N T S  

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes edroutes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614kl 
04114104 06:30:34 AM O Haestad Methods, inc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Summary Report 

Project Description 

Worksheet RCPCI9 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data I 
Slope 0.009100 Wft 
Discharae 408.00 cfs 

- 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 1 
Closed Channel Weighting Methot Horton's Method 

Results I 
Manninas Coefficient 0.050 - 
Water Surface Elevation 1,496.44 ft 
Elevation Range 1,494.00 to 1,497.00 

I 
Fiow Area 214.3 ftz 
Wetted Perimeter 394.56 ft 

Top Width 394.16 f i  
Actual Depth 2.44 fi 
Critical Elevation 1,496.21 fi 
Critical Slope 0.051601 Wft 
Veiocity 1.90 ftls 
Velocity Head a 0.06 f l  

Specific Energy 1,496.50 i t  

Froude Number 0.46 
Flow Tvoe Subcritical 

Roughness Segments 

Start End Mannings 
Station Siation Coefficient 

Natural Channel Points 

Station Eievation 
(ft) ( f l )  

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..iroutes ec\routes c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for lrregular Channel 

Project Description 

Worksheet RCPCI9 

Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.050 

Slope 0.009100 Wft 

Water Surface Elevation 1,496.44 ft 

Elevation Range 1,494.00 to 1.497.00 

Discharge 408.00 CfS 

v : z o . o k  
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\...\routes ec\roLltes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Slope 0.006600 ttlft 
Discharae 909.00 Cfs 

Project Summary Report 

Project Description 

Worksheet RCPC20 
Flow Element irregular Channel 
Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Options 

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

Closed Channel Weighting Methoc Horton's Method 

Results 

Mannings Coefficient 

Water Surface Elevation 
Elevation Range 

Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 

C Velocity 
Velocity Head 
Specific Energy 1,450.87 f t  

Froude Number 0.49 
Flow Type Subcritical 

-- - 

Roughness Segments 

Stalt End Mannings 
Station Station Coeificient 

O+OO 0+20 0.050 

0120 2+10 0.045 

2110 9+30 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:i ... \routes eciroutes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC20 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.046 

Slope 0.006600 fl/fl 

Water Surface Elevation 1,450.71 ft 
Elevation Range 1,448.00 to 1,460.00 

Discharge 90g.00 cfs 

0 
Project Engineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANS INC. 

q:\ ... \routes cc\routes c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

04114104 06:33:46 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

v n o . o L  
H: l  
NTS 



Project Summary Report 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC21 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.009300 Wit 
Water Surface Elevation 1,491.21 ft 

Elevation Range 1,490.00 to 1,494.00 

Discharge 146.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes ec\mutes c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 

04/14/04 06:33:27 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

N T S  



Project Summary Report 

Project Description 

Worksheet RCPC23 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.004400 Wft 
Discharge 588.00 cfs 

Options 

Current Roughness Method improved Loner's Method 
Open Channel Weighting Method improved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 1,428.96 It 
Elevation Range 1,425.00 to 1.431 .OO 

Flow Area 137.8 ft2 

Wetted Perimeter 50.71 R 
Top Width 49.67 R 
Actual Depth 3.96 R 
Critical Elevation 1.427.54 tt 
Critical Slope 0.024290 Wft 

e Velocity 4.27 Ws 

Velocity Head 0.28 It 

Specific Energy 1,429.24 f t  
Froude Number 0.45 

Flow Type Subcritical 

Roughness Segments 

Stalt End Mannings 
Station Station Coefficient 

0+00 0+35 0.050 

0+35 0+85 0.045 

0+85 ?+I8 0.050 

Natural Channel Points 

Station Elevation 
(n) P) 

O+OO 1,431 .OO 

0+08 1,429.50 

0+35 1,429.00 

0+50 1,425.00 

0+70 1,425.00 

0+85 1,429.00 

1+10 1,429.50 

1+18 1,431 .OO 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC23 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.004400 ftJft 
Water Surface Elevation 1,428.96 ft 
Elevation Range 1,425.00 to 1,431.00 

Discharge 588.00 Cfs 

Project Engineer: ENGlNEERiNG & ENViRONMENTAL CONSULTANS INC. 
q:\ ... \route5 ec\routes c ecfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster ~ 6 . 1  [614kI 
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Siope 0.0048oo wn 
Discharge 0.00 cis 

Project Summary Report 

Project Description 0 Worksheet RCPC24 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

lnout Data 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Hotton's Method 

Results 
- 

Mannings Coefficient 
Water Suriace Elevation 
Elevation Range 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Crit~cal Elevation 

Critical Slope 

0 :z::::i Head - 
Speciiic Energy 

Froude Number 

0.045 

1,400.00 it 

1,400.00 to 1,405.00 

0.0 ftz 

0.00 n 
0.00 i t  
0.00 it 

0.00 n 
0.000000 Wft 

 low Type Subcritical 

Rouahness Seqments 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC24 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channei Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.004800 ttlft 
Water Surface Elevation 1.400.00 A 
Elevation Range 1,400.00 to 1,405.00 

Discharge 0.00 cfs 

v : z o . o k  
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FIowMaster "6.1 [6141<] 



Project Summary Report 

Project Description 

Worksheet RCPC25 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

lnuut Data 

Slope 0.004800 Wit 
Discharae 0.00 cfs 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lo&?r's Method 
Closed Channel Weighting Metho, Hotton's Method 

Results 

Mannings Coefficient 
Water Sutiace Eievation 

Elevation Range 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Eievation 
Critical Siope 
Velocity 
Velocity Head 
Specific Energy 1,400.00 f t  
Froude Number 0.00 

Flow Type Subcritical 

- 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 4+90 0.050 

4+90 6+20 0.045 

Natural Channel Points 

Station Elevation 
(it) ( f l )  

O+OO 1.405.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 161 4kl 
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1,402.00 
1,400.00 

O t O O  2+00 4tOO 6tOO St00 10iOO 12tOO 

Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC25 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.045 

Slope 0.004800 tvn 
Water Surface Elevation 1,400.00 f l  
Elevation Range 1,400.00 to 1,405.00 

Discharge 0.00 cis 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \ro~ltes ec\routes c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 (614kl 
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Project Summary Report 

Project Description 

(I) Worksheet RCPC26 - 
Flow Element irregular Channel 

Method Manning's Formula 
Solve For Channel Deeth 

~~ -~ 

Input Data 

Slope 0.006600 ~ f t  
Discharge 321 .OO cfs 

Ootions 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho, Hotton's Method 

Results 

Manninqs Coefficient 0.045 
Water Surface Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 

Top Width 

Actual Depth 
Critical Elevation 

Critical Slooe 

:::EzE Head 

Specific Energy 1,431.05 ft 

Froude Number 0.47 

Flow Type Subcritical 

Roughness Segments 

Stan End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ftl in1 

Project Engineer: ENGiNEERiNG & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\routes c ec.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC26 
FIOW Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

-~ 

Section Data 

Mannings Coefficient 0.045 

Slope 0.006600 WR 
Water Surface Elevation 1,430.94 R 
Elevation Range 1,429.00 to 1,440.00 

Discharge 321 .00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
n.! \mutes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiawMaster "6.1 1614111 

. . 



Project Summary Report 

Project Description 

m Worksheet RCPC27 - Flow Element irregular Channel 

Method Manning's Formula 

' Solve For Channel Depth 

input Data 

Slope 0.005100 fVft 
Discharge 666.00 cfs 

z n t  ~o"ghness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.046 
Water Surface Elevation 1,460.61 ft 

Elevation Range 1,458.00 to 1,468.00 

Flow Area 243.3 ftz 

Wetted Perimeter 187.29 ft 

Top Width 186.45 ft 

Actual Depth 2.61 fl 

Critical Elevation 1,459.85 ft 

Critical Slope 0.032069 Wft 
2.74 Ws 

0.12 ft 

Specific Energy 1,460.73 ft 

Froude Number 0.42 

F~OW Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(n) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC27 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.046 

Slope 0.005100 fvtt 
Water Surface Elevation 1,460.61 ft 

Elevation Range 1,458.00 to 1,468.00 

Discharge 666.00 cfs 

V : Z O . O ~ ~  
H:I  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
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Project Summary Report 

Project Description 

Worksheet RCPC28 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

lnuut Data 

Slope 0.005000 Wfl 
Discharge 381.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotfer's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 

Water Surface Elevation 
Elevation Range 

~ i o w  Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 
Velocity 
Veiocity Head 
Specific Energy 1,469.51 R 
Froude Number 0.41 

Fiow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 0+20 0.050 

0+20 1+10 0.045 

1+10 4+30 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC28 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.047 

Slope 0.005000 Wft 
Water Sutface Elevation 1.469.41 ft 

Elevation Range 1,467.00 to 1,475.00 

Discharge 381.00 cfs 

O+OO 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 

v : 2 0 . 0 ~  
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [6141<1 



Project Summary Report 

a Project Description 

Worksheet RCPC29 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.005200 fun 
Discharge 921.00 Cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Norton's Method 

Resuns 

Mannings Coefficient 0.047 
Water Surface Elevation 1,478.33 R 
Elevation Range 1,475.00 to 1,485.00 

Flow Area 288.2 ft2 
Wetted Perimeter 173.94 fl 

Top Width 173.12 f l  
Actual Depth 3.33 ft 
Critical Elevation 1,477.39 ft 
Critical Slope 0.030449 WR 

3.20 ftis • VeiOcjry Velocity Head 0.16 ft 
Specific Energy 1.478.49 ft 

Froude Number 0.44 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

o+oo 0+20 0.050 
0+20 1 +30 0.045 
1 +30 5&0 0.050 

Natural Channel Points 

Station Elevation 
(fi) (fi) 

O+OO 1,480.00 
0+20 1,480.00 

0+30 1,475.00 
1 +30 1,477.00 
2+30 1,479.00 
3+30 1,481 .OO 

4+30 1,483.00 
5+30 1,485.00 

a 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC29 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Deoth 

Section Data 

Mannings Coefficient 0.047 

Slope 0.005200 ftlH 
Water Surface Elevation 1,478.33 ft 

Elevation Range 1,475.00 to 1.485.00 
Discharge 921 .OO Cfs 

v : z o . o ~  
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
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Worksheet RCPC3O 

Flow Element irregular Channel 

Method Manning's Formula 

Input Data 

Slope 0.00~000 WR 
Discharge 478.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 1,485.44 R 
Elevation Range 1,483.00 to 1,495.00 

~ i o w  Area 180.0 ft2 
Wetted Perimeter 147.97 R 
Top Width 147.38 ft 

Actual Depth 2.44 R 
Critical Elevation 1,484.73 f t  
Critical Slope 0.031242 Wti 
Velocity 2.66 Ws 
Velocity Head 0.11 n 
Specific Energy 1,485.55 R 

Froude Number 0.42 

I 
Roughness Segments 



Cross Section 
Cross Section for Irregular Channel 

Project Dsscrlption 

Worksheet RCPC30 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.005000 Wft 
Water Surface Eievatlan 1,485.44 n 
Elevation Range 1,483.00 to 1,495.00 

 isc charge 478.00 cfs 

v : 2 0 . 0 ~  
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiawMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RCPC31 - 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Slooe 0.004500 nlft 
Discharge 229.00 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho1 Hoflon's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 1,505.76 f t  

Elevation Range 1,504.00 to 1,518.00 

FIOW Area 113.0 ft2 
Wetted Perimeter 129.00 f t  

Top Width 128.50 ft 

Actual Depth 1.76 ft 
Critical Elevation 1,505.20 ft 
Critical Slooe 0.035212 f ~ f t  

Velocity 
Velocltv Head 

Specif~c Energy 1,505.82 f t  
Froude Number 0.38 

 low Type Subcritical 

- 
Roughness Segments 

Start End Mannings 
Station Station Coefficient 

- p~ - 

Natural Channel Points 

Station Elevation 
fftl tft, 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\rautes c ecfrn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Worksheet RCPCSI 
~ i o w  Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

~ 

Section Data 

Manninas Coenicient 0.045 - 
Slope 0.004500 WR 
Water Surface Elevation 1,505.76 ft 

Elevalion Range 1,504.00 to 1,518.00 

Discharge 229.00 cts 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes ec\routes c ecfrn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.7 [614k] 
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Project Summary Report 

Project Description a Worksheet RCPC33 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.005700 Wft 
Discharge 10,409.00 Cfs 

Options 

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

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.048 

Water Surface Elevation 1.260.62 ft 

Elevation Range 1,255.00 to 1,261.50 

Flow Area 2,509.8 n2 
Wetted Perimeter 1,061.56 ft 

Top Width 1.061.20 ft 

Actual Depth 5.62 ft 
Critical Elevation 1,259.69 fl 
Critical Slope 0.029681 fVft 

Velocity 4.15 fVs 
Velocity Head 0.27 i t  

Specific Energy 1,260.89 ft 

Froude Number 0.48 

Flow Type Subcritical 

Roughness Segments 

Stan End Mannings 
Station Station Coefficient 

O+OO 4+30 0.050 

4+30 6+30 0.045 
6+30 10+70 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

O+OO 1.261.50 
0+10 1,259.50 
4+30 1,258.00 
5+00 1,255.00 
5+60 1,255.00 

6+30 1,258.00 
10+60 1,259.50 
10+70 1,261.50 

a 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\..,\routes ec\routes c ecfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC33 

Flow Eiement irregular Channel 

Method Manning's Formula 

Solve For Channel Deoth 

p~ 

Section Data 

Manninas Coefficient 0.048 

Slope 0.005700 fVtt 
Water Surface Elevation 1,260.62 fl 
Elevation Range 1,255.00 to 1,261 .50 

Discharge 10,409.00 Cis 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaSter "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC34 
Flow Element Irregular Channel 

Method Manning's Formula 

solve For Channel Depth 

Section Data 

Mannings Coefficient 0.048 

Slope 0.004900 ft/n 
Water Surface Elevation 1.219.80 R 
Elevation Range 1,214.00 to 1,221.00 

Discharge 9.823.00 cfS 

v:20.0[1 
H:1 
NTS 

Project Engineer: ENGINEERING 8 ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \l.outes ec\routes c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

-- - ~ 

Project Description 

Worksheet RCPC35 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Input Data 

siope 0.0049oo wn 
Discharge 4,778.00 Cfs 

Current Rouohness Method Improved Latter's Method " 

ODen Channel Weighting Method improved Lotter's Method ~. . - 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.046 
Water Surface Elevation 1,218.55 ft 

Elevation Range 1,214.00 to 1,219.50 

Flow Area 1,177.8 ft2 

Wetted Perimeter 490.99 f l  

Top Width 490.85 fl 

Actual Depth 4.55 fl 

Critical Elevation 1,217.17 ft 

Critical Slope 0.024970 Wft 

Velocity 4.06 Ws 

Velocity Head 0.26 ft  

Specific Energy 1,218.81 n 
Froude Number 0.46 

FIOW Type Subcritical 

Rouuhness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 0+50 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING 6 ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC35 
FIOW Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.046 

Slope 0.004900 fVft 
Water Surface Elevation 1,218.55 ft 

Elevation Range 1,214.00 to 1,219.50 

Discharge 4,778.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMastei "6.) [614kI 





Cross Section 
Cross Section for lrregular Channel 

Project Description 

Worksheet RCPC36 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.047 

Slope 0.004300 Wtt 
Water Surface Elevation 1.197.39 ft 

Elevation Range 1,190.00 to 1,198.00 
Discharge 9,463.00 cfs 

Project Engineer: ENGiNEERlNG & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes ec\mutes c ecfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RCPC37 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.006100 f m  
Discharge 1,265.00 cfs 

Options 

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

Closed Channel Weighting Methot Horton's Method 

Results 

Mannlngs Coefficient 0.048 

Water Sullace Elevation 1,190.42 ft 

Elevation Range 1,187.00to 1,191.00 

Flow Area 412.3 fP 

Wetted Perimeter 287.10 ft 
Top Width 286.77 ft 

Actual Depth 3.42 fI 
Critical Elevation 1,189.81 ft 

Critical Slope 0.035584 wtt 
Velocity 3.07 Ws @ Veloci, Head 0.15 ft 

Specific Energy 1,190.56 ft 

Froude Number 0.45 

 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 1+00 0.050 

1 +00 1+60 0.045 
1 c60 2+93 0.050 

Natural Channel Points 

Station Elevation 
(ft) (0) 

O+OO 1.191.00 
0+08 1,189.50 
1 +00 1,189.00 

1-125 1,187.00 

1 +35 1,187.00 
1 +60 1,189.00 
2+85 1,189.50 
2r93 1.191.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ...' routes ec\routes c ecfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC37 
Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.048 

slope 0.006100 tvn 
Water Surface Elevation 1,190.42 fl 
Elevation Range 1,187.00 to 1,191.00 
Discharge 1,265.00 cfs 

v : z o . o l l  
H:l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description 

Worksheet RCPC38 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slooe 0.007400 wn 
Discharge 489.00 Cfs 

Options 

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

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.049 

Water Surface Elevation 1,219.55 fl 
Elevafion Range 1,216.00 to 1.220.00 
Flow Area 204.3 ft2 
Wetted Perimeter 235.89 n 
Top Width 235.59 ft 
Actual Depth 3.55 f t  
Critical Elevation 1,218.27 ft 
Critical Slope 0.031 295 ftift 
Velocity 2.39 Ws 
Velocity Head 0.09 fl 
Specific Energy 1,219.64 f t  
Froude Number 0.45 

Fiow Type Subcriticai 

Roughness Segments 

Starl End Mannings 
Station Station Coefficient 

o ioo 1 +50 0.050 
1+50 2+20 0.045 

2+20 3+70 0.050 

- 
Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC 
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1,220.00' . .  . . .  ... . . . 

1,219.00 . . 

1,218.00 
0 

1,217.00 

1,216.00 
O t O O  Ot50 1 +00 1 +50 2tOO 2+50 3+00 3+50 4+00 

v : 2 0 . 0 1 1  
H : l  
NTS 



Project Summary Report 

Project Description 

() Worksheet RCPC39 - 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.012400 ftm 
D~scharge 44.00 cfs 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method Improved Lotter'S Method 

Closed Channel Weighting Methot Horton's Method 

~ -~ 

Results 

Mannings Coefficient 0.045 
Water Surface Elevation 1,353.73 ft 

Elevation Range 1.353.00 to 1,356.00 
Flow Area 20.6 ft2 
Wetted Perimeter 46.50 It 

Top Width 46.47 f i  
Actual Depth 0.73 R 
Critical Eievation 1,353.55 ft 

Criticai Slope 0.041934 itm 
Velocity 2.14 fils 0 Vebcity Head 0.07 ft 

Specific Energy 1,353.80 fI 

Froude Number 0.57 

Flow Type Subcritical 

- 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Oi00 0+95 0.050 
0+95 1 +55 0.045 
1+55 3+00 0.050 

-- - 

Natural Channel Points 

Station Eievation 
lft\ (ftj 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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v : 2 0 . 0 L  
H:l  
NTS 

Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC3Q 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.012400 Wfl 
Water Surface Elevation 1,353.73 fl 

Elevation Range 1,353.00 to 1.356.00 

Discharge 44.00 cfs 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
ci:\ ... \mlltes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FloWMastei "6.1 [6i4kl 
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slope 0.0125oo wn 
Discharge 143.00 cfs 

Project Summary Report 

Project Description 

@ Worksheet RCPC40 
flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

inout Data 

- -- 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channei Weighting Method improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Resuits 
- 

Mannings Coefficient 

Water Surface Elevation 
Elevation Range 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Critical Siope 

e Veiocity 
Velocity Head 
Specific Energy 
Froude Number 

Flow Type Subcritical 

Rouahness Segments 

Dram 
Station 

1 +90 2+60 0.045 
2+60 4+00 0.050 

Natural Channei Points 

Station Elevation 
(n) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC40 
FIOW Eiement Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.012500 ttift 

Water Surface Elevation 1,306.55 fi 

Elevation Range 1,305.00 to 1.31 0.00 

Discharge 143.00 cfs 

v:20.0[1 
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 

q:\ ... \routes ec\routes c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 
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Project Summary Report 

Project Description 

Worksheet RCPC41 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

slope O.OII IOO ttlft 
Discharge 45.00 cis 

Options 

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

Closed Channel Weighting Methoe Horton's Method 

Results 

Mannings Coefficient 0.045 
Water Surface Elevation 1,316.88 ff 
Elevation Range 1,316.00 to 1,320.00 

Flow Area 18.6 ff2 

Wetted Perimeter 32.18 ff 

Top Width 32.1 1 ff 

Actual Depth 0.88 ft 
Critical Elevation 1,316.65 ff 

Critical Slope 0.038613 ttifi * Velocity 2.42 ftis 

Velocity Head 0.09 f i  

Specific Energy 1,316.98 f I  

Froude Number 0.56 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 2+00 0.050 
2+00 2+60 0.045 
2+60 3+70 0.050 

Natural Channel Points 

Station Elevation 
(8) (ft) 

O+OO 1,320.00 

1 +00 1,319.00 
2.600 1,318.00 

2+25 1,316.00 
2135 1.316.00 
2+60 1,318.00 
3+15 1,319.00 
3+70 1,320.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

-- 

Project Description 

Worksheet RCPC41 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.011100 ttm 
Water Surface Elevation 1,316.88 R 
Elevation Range 1,316.00 to 1.320.00 

Discharge 45.00 cfs 

v : z o . o L  
H: l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description 

Worksheet RCPC42 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

slope 0.008700 ftift 
Discharge 50.00 cfs 

Options 

Current Roughness Method Improved Lotler's Method 

Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 1,281.03 fi 
Elevation Range 1,280.00 to 1,285.00 

Flow Area 21.0 ft2 
Wetted Perimeter 30.73 fi 

Top Width 30.63 ft 

Actual Depth 1.03 ft 

Critical Elevation 1,280.72 fi 

Critical Slope 0.037143 fffft 

e Velocity 2.39 ttis 

Velocity Head 0.09 f t  

Specific Energy 1,281.12 f t  

Froude Number 0.51 

 low Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 1 +75 0.050 
1 +75 2+25 0.045 
2+25 4+00 0.050 

Natural Channel Points 

Station Elevation 
(it) (ft) 

O+OO 1.285.00 

1+00 1,284.00 
1 +75 1,282.00 

1 +95 1,280.00 
2+05 1,280.00 
2+25 1,282.00 
3+00 1,284.00 
4+00 1,285.00 

Project Engineer: ENGiNEERiNG & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC42 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

1,284.00 

1,283.00 

1,282.00 

1,280.00 
O+OO 0+50 1 +00 1.150 2+00 2+50 3+00 3+50 4+00 

v : 2 0 . 0 C 1  
H : l  
N T S  

Section Data 

Mannings Coefficient 0.045 

Slope 0.008700 ttlft 

Water Surface Elevation 1,281.03 R 
Elevation Range 1,280.00 to 1,285.00 

Discharge 50.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description 

Worksheet R C P C ~ ~  - 
FIOW Element Irregular Channel 
Method Manning's Formula 
Snlvn Far Channel Deoth 

Input Data 

S l o ~ e  0.010000 ftJft 
Discharge 98.00 cfs 

Options 

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

Closed Channel Weighting Methoe Horton's Method 

Results 

Mannings Coefficient 

Water Surface Eievatlon 
Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 

Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 
Velocltv Head 

Specific Energy 1,265.11 ft 

Froude Number 0.55 

Fiow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
lfti (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC43 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

- 

Section Data 

Mannlngs Coefficient 0.045 

Slope O.OIOOOO fun 
Water Surface Elevation 1.265.01 f i  
Elevation Range 1,264.00 to 1,268.00 

Discharge 98.00 cfs 

1,268.00i ) 

1,267.00 

1,266.00 

1,265.00 . . 

1,264.00 , . .  . 

O+OO 0+50 1 t o 0  1 t 5 0  2+00 2 t 5 0  3+00 3+50 4tOO 

v:20.o[l 
H:1 
NTS 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 



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

1,218.00 . . . . 

1,217.00 . . 

1,216.00 .. 
O t O O  0150 1 COO 1 t 5 0  21.00 2+50 31-00 3 t 5 0  4tOO 

v : 2 o . o h  
H: l  
NTS 



Slope 0.009700 n/fl 

Discharue 96.00 cfs 

Project Summary Report 

Project Description 

Worksheet RCPC45 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Options 

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

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 
Velocity 
Veloclty Head 
Specific Energy 1,251.52 ft 

Froude Number 0.47 

Flow Type Subcritical 

- -  

Roughness Segments 

Start End Manninus 
station Station coefficient 

1 +90 3+50 0.050 

Natural Channel Points 

Station Elevation 
lftl l f t) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Cross Section 
Cross Section for lrregular Channel 

Project Description 

Worksheet RCPC45 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.049 

Slope o.oog7oa f t m  
Water Surface Elevation 1,251.47 ft 

Elevation Range 1.250.00 to 1.253.00 

Discharge 96.00 cis 

v : 2 0 . 0 C 1  
H:7 
NTS 

Project Engineer: ENGlNEERiNG & ENViRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description 

Worksheet RCPC46 
Flow Element Irregular Channel 

Method Manning's Formula 

Salve For Channel Depth 

Input Data 

Slope 0.007ooo fun 
Discharge 163.00 cis 

00tionS 
- 

Current Roughness Method lmpmved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methoi Horton's Method 

Results 

Manninos Coefficient 0.045 
Water Surface Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 

Critical Elevation 
Critical Sioae 

~~r~~~ Head - 
Specific Energy 1,228.81 ft 

Froude Number 0.49 

Flow Type Subcr~tical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
ffti (fli 

Project Engineer ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes c ec.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

ProJect Description 

Worksheet RCPC46 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.007000 ftnt 
Water Surface Elevation 1,228.69 ft 
Elevation Range 1,227.00 to 1,230.00 

Discharge 163.00 cfs 

v : 2 0 . 0 h  
H : l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ . \routes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 
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Project Summary Report 

Project Description 

Worksheet RCPC47 
Flow Eiement irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

SlODe 0.003800 ft/fi 

Discharge 8,651 .OO cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Resuits 

Mannings Coefficient 0.049 
Water Suriace Elevation 1,152.35 R 
Elevation Range 1,147.00 to 1,160.00 

Flow Area 3,091.5 f? 

Wetted Perimeter 1,688.80 ft 

Top Width 1,688.70 ft 

Actual Depth 5.35 R 
Critical Elevation 1,150.93 ft 

Critical Slope 0.030950 M t  

,"lo"::; Head 

Specific Energy 1,152.47 ft 

Froude Number 0.36 

 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
lft) f f t i  

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes eC\ioutes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC47 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Ssction Data 

Mannings Coefficient 0.049 

Slope 0.003800 Wfl 
Water Surface Elevation 1,152.35 ft 

Elevation Range 1,147.00 to 1,160.00 

~isc'harge 8,651.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 



Slope 0.007200 nlfl 
Discharae 9.182.00 cfs 

Project Summary Report 

Project Description 

Worksheet RCPC48 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Inout Data 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Lotter's Method 

Closed Channel Weighting Metho, Hoiton's Method 

Results 
- 

Mannings Coefficient 0.045 
Water Surface Elevation 1,177.15 fi 

Elevation Range 1,170.00 to 1,178.00 

FLOW Area 1,771.6 n2 
Wetted Perimeter 699.43 f l  
Top Width 698.94 R 

Actual Depth 7.15 R 
Critical Elevation 1,176.28 fl 
Critical Slope 0.024081 tuft 
Velocity 5.18 ft/s 

Velocity Head 0.42 R 

Specific Energy 1,177.57 i t  
Froude Number 0.57 

~ i o w  Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

OeOO 2+50 0.050 
2+50 4+50 0.045 
4 6 0  7+08 0.050 

Natural Channel Points 

Station Elevation 
(fi) (ft) 

O+OO 1,178.00 

Project Engineer: ENGiNEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes c ec.lrn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC48 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.007200 fVfl 
Water Surface Elevation 1,177.15 fl 
Elevation Range 1,170.00 to 1,178.00 

Discharge 9,182.00 cis 

0 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \routes eC\louteS c eC.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC49 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.047 

Siope 0.0046oo fun 
Water Surface Elevation 1,187.33 ft 
Elevation Range 1.180.00 to 1,188.00 

Discharge 9,198.00 cfs 

Project Engineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes ec\routes c ec.irn2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 06:37:21 AM 0 Haestad Methods, Inc. 37 Braaksicle Roacl Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

v:2o.o& 
H: l  
NTS 



input Data 

Slope 0.004900 Wfl 
Discharge 147.00 cfs 

Project Summary Report 

-- - 

Project Description 

Worksheet RCPC5O 
Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Channel Depth 

Options 

Current Rouahness Method Improved Loiter's Method 

Ooen Channel Weiahtina Method Improved Loiter's Method . . 
Closed Channel Weighting Metho! Horion's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 

Elevation Range 

Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 
Velocity 
Veioclty Head 
Specific Energy 1,187.80 fI 
Froude Number 0.35 

Flow Type Subcriticai 

Rouohness Seaments 

Start End Mannings 
Station Station Coefficient 

O+OO 3+26 0.050 

3+26 6+74 0.045 

8+74 1 O+OO 0.050 

Natural Channei Points 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC50 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

p~ - 

Section Data 

Mannings Coefficient 0.045 

slope 0.004900 ffffl 
Water Surface Elevation 1,187.78 f l  
Elevation Range 1 ,I 87.00 to 1,190.00 

Discharge 147.00 cfs 

v : z o . o p l  
H : 1  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 

q:\ ... \routes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlawMaster "6.1 161 4kl 
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Project Summary Report 

Project Description 

Worksheet RCPC51 
FIOW Element irregular Channel 

Method Manning's Formula 
Snlve For Channel Deoth 

- 
input Data 

s l o ~ e  o.004500 ttift 
Discharge 204.00 cfs 

Ootions 
- 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method improved Lotter's Method 

Closed Channel Weighting Metho, Horton's Method 

-- 
Resuits 

Mannings Coefficient 

Water Surface Elevation 
Elevation Range 
Flow Area 
Wetted Perimeter 

Top Wldth 
Actual Depth 
Crltical Elevation 
Cntical Slooe 

Velocity 
Veloc~tv Head 
Specific Energy 1,167.93 ft 

Froude Number 0.35 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
ffl) f fi) 

Pr: 2:: ir . :  x!;r: FNG SF tH l \ l 3  8 LN\ IRO'.ME\.TA- CuUS(III/,\!TS ':CC. 
., . .!.-., z '  r - . . ( % ~  - <.: 'v: ENGIF.CERIhG & ENVIROIIhtEPITAL CONSU-TANTS lilC. F -,.h4c<:ta m: 1 i . ~ I4 '<1  
. 2 3.' I 7 I :  1 : ? R ' .  -506 r;,?., \\nl'?:c ..r/ CT 3B''Ib . < A  2 ' :  7'~;-1601: V.,()< c3 .., ?< I 





Project Summary Report 

Project Description 

Worksheet RCPC52 

Flow Element irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 

slope 0.004soo itin 
Discharge 129.00 cfs 

-- - 

Options 

Current Roughness Method Improved Loner's Method 

O ~ e n  Channel Weighting Method improved Lotter's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 

Water Surface Elevation 

Elevation Range 

Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 
Veioclty Head 
Specific Energy 
Froude Number 

Flow Type Subcritical 

Rouahness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 3+26 0.050 
3+26 6+74 0.045 
6+74 1 O+OO 0.050 

Natural Channel Points 

Slation Elevation 
(tt) ( f t )  

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
Q:\ ... \routes ecirolltes c ec.frn2 ENGiNEERlNG & ENVIRONMENTAL CONSULTANTS INC. FlowMastei "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPC52 
FLOW Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.045 

slope 0.004500 M t  

Water Surface Elevation 1,167.75 ft 

Elevation Range 1,167.00 to 1.170.00 

Discharge 129.00 cfs 

v:zo.oC1 
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS ING. 
q:\ ... \routes ec\rautes c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 1614kl 
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Project Summary Report 

* Project Description 

Worksheet RCPC53 
Flow Element lrreauiar Channel 

Method 
solve For 

- 
Manning's Formula 
Channel Deoth 

- 

Input Data 

Slope 0.0045oo fVft 
Discharge 127.00 cfs 

OOtionS 
- 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weighting Metho, Harton's Method 

- 
Results 

Mannin~s Coefficient 0.045 
Water Surface Elevation 

Elevation Range 

FIOW Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical SloDe 

Velocity 
Veiocitv Head 
Specific Energy 
Froude Number 

Fiow TvDe 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Eievatioll 
(ft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes c ecfrn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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v:20.0[1 
H: i  
NTS 



Project Summary Report 

a Project Description 

Worksheet RDC03 
Flow Element 

Method 
Solve For 

Irregular Channel 
Manning's Formula 
Channel Deoth 

Input Data 

slope 0.016100 ft/ft 
Discharge 127.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weiahtino Methoc Horton's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 1,627.20 fl 

Elevation Range 1,626.00 to 1,629.00 
Fiow Area 31.0 ftZ 

Wetted Perimeter 32.19 R 
Top Width 31.85 R 
Actual Depth 1.20 ft 
Critical Elevation 1,626.99 ft 
Critical Slope 

Velocity 
Velocltv Head 
Specific Energy 

Froude Number 

Flow TvDe 

1,627.46 fl 
0.73 

Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
ifti (fii 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..\routes ec\routes c ecfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Descrlptlon 

Worksheet RDCOS 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.016100 ftnt 
Water Surface Elevation 1,627.20 f i  
Elevation Range 1,626.00 to 1,629.00 

Discharge 127.00 cfs 

v:zo.ok 
H:1 
NTS 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\routes c ecfrn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RDCO6 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Slope 0.01 1700 Mi 
Discharge 193.00 cfs 

Options 

Current Roughness Method improved Loner's Method 
Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weiohtina Metho, Holton's Method 

Results 

Manninas Coefficient . 
Water Surface Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 

Velocitv Head 
Specific Energy 

Froude Number 
Flow Tvoe 

1,594.78 n 
0.65 

Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes c ecfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDCOG 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.045 

Slope 0.01 1700 wff 
Water Surface Elevation 1,594.51 fl 
Elevation Range 1,593.00 to 1,597.00 

Discharge 193.00 cfs 

v : 2 0 . 0 b  
H:1 
N T S  

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\ioufes c ecfm2 ENGINEERING & ENVIRONMENTAL COEiSULTANTS INC. FlowMaster "6.1 [E14k] 
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Slope 0.009600 rWt 
Discharge 41 1 .OO cfs 

Project Summary Report 

Project Description 

Worksheet RDC07 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

InDut Data 

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Methoc Holton's Method 

Results 

Mannings Coefficient 0.045 
Water Surface Elevation 1,492.1 1 ft  

Elevation Range 1,490.00 to 1,494.00 
Flow Area 93.1 iP  

Welted Perimeter 58.49 f t  

Top Width 58.17 f t  
Actual Depth 2.11 ft  
Critical Elevation 1,491.59 fl 
Critical Siope 0.027485 ttlfl 
Velocity a 4.41 ttls 

Velocity Head 0.30 ft 

Specific Energy 1,492.42 ft 

Froude Number 0.61 

 low Type Subcriticai 

Roughness Segments 

Stali End Mannings 
Station Station Coefficient 

O+OO 2+00 0.050 
2+00 2+70 0.045 

2+70 4 6 0  0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDC07 
ROW Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 
- 

Mannlngs Coefficient 0.045 

Slope 0.009600 Wfl 
Water Surface Elevation 1,492.11 ft 

Elevation Range 1,490.00 to 1,494.00 

Discharge 411.00 cis 

Project Engineer: ENGiNEERlNG & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes eC\routes c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastcr "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RDCO9 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel D e ~ t h  

pp~ -~ 

Input Data 

Slope 0.013200 Wfl 
Discharae 88.00 cfs 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Manninas Coefficient 0.045 - 
Water Surface Elevation 

Eievation Range 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Eievation 
Critical Siooe 

Velocity 
Veloclty Head 
Specific Energy 
Froude Number 0.65 
Flow Type Subcritical 

Roughness Segments 

Start End Mannlngs 
Station Station Coefficient 

- 

Natural Channel Points 

Station Elevation 
(fi) ( f l )  

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDCO9 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

slope 0.013200 Wft 
Water Surface Elevation 1,565.05 ft 
Elevation Range 1,564.00 to 1,568.00 

Discharge 88.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTAN FlowMaster "6.1 l614kl 
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Project Summary Report 

Project Description 

Worksheet RDClO 
Flow Element Irregular Channel 

Method Manning's Formula 

SOI\IP For Channel Depth 

Input Data 

Slope 0.005500 rtnt 
Discharge 113.00 Cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 1,481.16 ft 

Elevation Range 1.480.00 to 1,485.00 
Flow Area 44.9 ft2 
Wetted Perimeter 43.04 ft 
Top Width 42.70 ft 

Actual Depth 1.16 f i  
Critical Elevation 1,480.67 ft 
Critical Siope 0.034581 fttn 
Velocity 2.52 Ws ' Velocity Head 0.10 ft 

Specific Energy 1,481.25 ft 

Froude Number 0.43 

F I ~ A ,  T V ~ P  Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(it) (ft) 

O+OO 1,485.00 

q:\..iroutes ec\ioutes c ec.frn2 ENGINEERING & ENVlRONiW . . - . . . - . 
04114104 06:56:17 AM O Haestad Methods, lnc. 37 Braokside Road Waterbury, CT 06708 USA (203) 755-161 
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NTS 

Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDCIO 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.005500 ttlft 
Water Suriace Elevation 1,481.16 i t  

Elevation Range 1,480.00 to 1,485.00 

Discharge 113.00 cfs 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\..iroutes ec\ioutes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster '46.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet R D C l l  
FIOW Element Irregular Channel I 
Method Manning's Formula 
Soive For Channel Depth 

Input Data 

S l o ~ e  0.010300 Nn - - ? -  

rlischarae 74.00 cfs 

- 

Options 

Current Roughness Method Improved Lotter's Method 

Ouen Channel Weighting Method Improved Loffer's Method I - - 

Closed Channel Weighting Methoc Hortan's Method 

Results 

Mannings Coefficient 0.050 
Water Surface Elevation 7,536.17 fl 

Elevation Range 1.535.00 to 1,537.00 
Flow Area 65.4 ft2 
Wetted Perimeter 288.36 ft 
Top Width 288.16 ft 
Actual Depth 1.17 ff 
Critical Elevation 1,535.83 ft 
Critical Slope 0.041 107 itht 

1.13 ft's 
0.02 f t  

Specific Energy 1,536.19 ft 
Froude Number 0.42 
Flow Type Subciiticai 

Rouahness Segments 

Stalt End Mannings 
Station Station Coefficient 

O+OO 2+10 0.050 

2+35 4+30 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

O+OO 1,537.00 

Project Engineer: ENGINEERING & ENVlRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDC l l  
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.050 

slope 0.01 0300 fuft 
Water Surface Elevation 1,536.17 ft 
Elevation Range 1,535.00 to 1,537.00 

~ i s c h i r g e  74.00 cfs 

v : 2 0 . 0 1 1  
H: l  
NTS 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RDCI2 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.011800 ftM 
Discharge 119.00 cfs 

Ootions 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weighting Metho* Hotton's Method 

Results 

Mannings Coefficient 0.049 
Water Surface Elevation 1,535.61 f f  

Elevation Range 1,534.00 to 1.537.00 
Flow Area 60.4 W 
Wetted Perimeter 129.59 R 
Top Width 129.39 fl 
Actual Depth 1.61 n 
Critical Elevation 1,535.35 f f  

Critical Slooe 0.0481 71 itr% 

Velocity 
Veloclty Head 

Specific Energy 1,535.67 f f  
Froude Number 0.51 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O i O O  1 +90 0.050 

1 +90 2+10 0.045 

211 0 4120 0.050 

-~ 

Natural Channel Points 

Station Elevation 
ift) in) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDC12 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

- - 

Section Data 

Manninas Coefficient 0.049 . 

Slope 0.01 1800 ft/ft 

Water Surface Elevation 1,535.61 ft 

Elevation Range 1,534.00 to 1,537.00 

Discharge 119.00 cfs 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:i ... \routes eciroutes c eC.fmZ ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. FlowMaster "6.1 [614k] 

04/14/04 06:44:33 AM a Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 1 of 1 



Project Summary Report 

Project Description 

Worksheet RDC13 
FLOW Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Siope 0.005400 nnt 
Discharge 313.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 1,482.10 ft 
Elevation Range 1,480.00 to 1,485.00 

Flow Area 88.0 it2 

Wetted Perimeter 49.59 ft 

Top Width 48.97 ft 

Actual Depth 2.10 ft 

Critical Elevation 1,481.30 f i  

Critical Slope 0.028337 n/ir 

Velocity 3.56 Ws 

Velocity Head 0.20 f i  

Specific Energy 1,482.29 ft 

Froude Number 0.47 

Flow Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 3+60 0.050 
3+60 4+15 0.045 
4+<5 7 4 0  0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

O+OO 1,485.00 
2+30 1.484.00 

3 6 0  1,483.00 
3+70 1,480.00 
4+05 1,480.00 
4+15 1,483.00 

5+25 1.484.00 
7+80 1,485.00 

Piojed Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDC13 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.005400 ftltt 
Water Surface Elevation 1,482.10 R 
Elevation Range 1,480.00 to 1,485.00 

Discharge 313.00 cfs 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\routes c ec.Jrn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RDC14 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Inout Data 
- ~ 

Slope 0.005600 ftlft 

Discharge 204.00 cfs 

- 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lrnproved Lotter's Method 
Closed Channel We~ghtlng Methot Horton's Method 

Results 

Mannings Coefficient 0.045 
Water Surface Elevation 

Elevation Range 

Flow Area 
Wened Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 

::;:::Head 

Specific Energy 
Froude Number 

1,481.62 fl 
1,480.00 to 1,485.00 

65.5 ft* 
46.28 fl 
45.81 R 
1.62 fl 

1,480.99 fl 
0.030757 Wfl 

3.11 Ws 
0.15 fl 

Flow Type Subcritical 

Rouahness Seqments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
( f i )  (ft) 

Project Engineer ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\routes c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDC14 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.005600 ft/ft 
Water Sulface Elevation 1,481.62 ft 

Elevation Range 1,480.00 to 1,485.00 

Discharge 204.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
<I:\  route^ ec\routes c ecfrn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 161 4k] 

04114104 06:47:26 AM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 
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Slope 0.009200 Wft 
Discharge 131 .OO cfs 

Project Summary Report 

Project Description 

() Worksheet RDC15 - 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

l n ~ u t  Data 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighflng Metho1 Horton's Method 

Results 

Mannings Coefficient 0.045 

Water Suriace Elevation 1,515.61 R 

Elevation Range 1,514.00 to 1,517.00 

Flow Area 37.0 fP 
Wened Perimeter 31.40 ft 

Top Width 31.08 fl 

Actual Depth 1.61 ft 

Critical Elevation 1,515.16 fl 
Critical Slope 

Velocity 
Velocity Head 

Specific Energy 1,515.80 ft 

Froude Number 0.57 

FIOW Type Subcritical 

p~ - 

Roughness Segments 

Start End Mannings 
Station Station Coeflicient 

2+OG 2+35 0.045 
2+35 4+50 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDC15 
 low Element Irregular Channel 

Method Manning's Formula 

Solve For Channei Depth 

Section Data 

Mannlngs Coefficient 0.045 

Slope 0.009200 fWt 
Water Surface Elevation 1,515.61 ft 

Elevation Range 1.514.00 to 1,517.00 
Discharge 131.00 cfs 

v : 2 0 . 0 k  
H : l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ . .  \routes ec\rautes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 
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Project Summary Report 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDC17 

Flow Element l rre~ular Channel 

Method Manning's Formula 

Solve For Channel Depth 

v :20 .ob  
H:1 
NTS 

- 

Section Data 

Mannings Coefficient 0.047 

Slope 0.008300 fWt 
Water Surface Elevation 1,510.83 it 

Elevation Range 1,508.00 to 1,512.00 

Discharge 210.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS LNG. 
q:\ ... \routes ec\roules c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS tNC. FiowMaster "6.1 (614kI 
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Project Description 

Worksheet RDC18 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

lnout Data 
- 

Slope 0.013000 Wit 
Discharge 22.00 cfs 

Project Summary Report 

p~ 

Options 

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

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 
Elevation Range 
Flow Area 

Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 
Veioclty Head 
Specific Energy 

Froude Number 

FIOW Type Subcriticai 

Rouahness Seaments 
p~ 

Start End Mannings 
Station Station Coefficient 

oioo 2+10 0.050 

2+10 2+55 0.045 

2+55 4+50 0.050 

Natural Channel Points 

Station Elevation 
(ff) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description 

Worksheet RDCIS 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.008100 Wfi 
Discharge 513.00 cfs 

Options 

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

Closed Channel Weighting Methoc Horton's Method 

Results 

Mannings Coefficient 0.045 

Water Surlace Elevation 1,496.48 R 

Elevation Range 1,494.00 to 1,499.00 

FIOW Area 115.7 n2 
Wetted Perimeter 63.50 ft 

Top Width 63.13 ft 

Actual Depth 2.48 ft 

Critical Elevation 1,495.81 ft 

Critical Slope 0.026505 tvn 
4.43 Ws @ :z:::: Head 0.31 ft 

Specific Energy 1,496.79 ft 

Froude Number 0.58 

Fiow Type Subcritical 

Roughness Segments 

Starl End Mannings 
Station Station Coefficient 

O+OO 2+20 0.050 

2+20 21.90 0.045 

2+90 4+80 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

O+OO 1,499.00 

1 +00 1,498.00 

2+20 1,497.00 

240 1,494.00 

2+70 1,494.00 

2+90 1,497.00 

3+90 1.498.00 

4+80 1,499.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDCIS 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

~- ~ 

Section Data 

Manning3 Coefficient 0.045 

Slope 0.008100 Wfl 
Water Surface Elevation 1.496.48 fl 
Elevation Range 1,494.00 to 1,499.00 

Discharge 513.00 cfs 

v : 2 0 . 0 k  
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description 

Worksheet ROC20 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.005600 h/ft 
Discharge 213.00 CfS 

options 

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

Closed Channel Weighting Methoi Hotton's Method 

Results 

Mannings Coefficient 0.045 
Water Surface Elevation 1,417.71 fi 

Elevation Ranae 1,415.00 to 1,420.00 
Flow Area 53.0 W 
Wetted Perimeter 25.55 ft 

Top Width 24.05 fi 
Actual Depth 2.71 ft 

Critical Elevation 1,416.72 ft 
Critical Slope 0.027462 Wft 
Velocity a 4.02 WS 

Veioclty Head 0.25 ft 

Specific Energy 1,417.97 fi 
Froude Number 0.48 

 low Type Subcritical 

Roughness Segments 

Staft End Mannings 
Station Station Coefficient 

O+OO 0+35 0.050 
0+35 O+GO 0.045 

0+60 0+94 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

OcOO 1.420.00 
0+09 1,418.25 
0+35 1,418.00 
OM0 1,415.00 
0+55 1,415.00 
0+60 t ,418.00 

0+85 1.41 8.25 
0+94 1,420.00 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDC20 
FIOW Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.005600 WR 
Water Surface Elevation 1,417.71 fl 
Elevation Range 1,415.00 to 1,420.00 

 isc charge 213.00 cfs 

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

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description 

() Worksheet RDC21 - 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Slope 0.009200 Wfi 
Discharge 259.00 CfS 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Methot Hotton's Method 

Results 

Mannings Coefficient 0.045 
Water Surface Elevation 1,442.05 ft 

Elevation Range 1,440.00 to 1,445.00 

Flow Area 62.0 f12 
Wetted Perimeter 40.90 f t  

Top Width 40.49 R 
Actual Depth 2.05 R 
Critical Eievation 1,441.52 R 

Critical Slope 0.028163 ft/ft 
Velocity a 4.18 ftls 

Veloclty Head 0.27 ft 

Specific Energy 1,442.32 fi 

Froude Number 0.60 

~ i o w  Type Subcritical 

-- 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

-~ - 

Natural Channel Points 

Station Elevation 
(fI) (ft) 

O+OO 1.445.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDC21 

FLOW Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.045 

Slope 0.009200 ftnt 
Water Surface Elevation 1,442.05 ft 

Elevation Range 1,440.00 to 1,445.00 

Discharge 259.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDC24 
~ i o w  Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.049 

slope 0.004800 fUR 
Water Surface Elevation 1,403.89 ft 

Elevation Range 1.400.00 to 1,405.00 

Discharge 1,101.00 cfs 

v:20.0c1 
H:l 
NTS  

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastel "6.1 [614kI 



) Worksheet RDC25 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Slope 0.0048oo Wft 
Discharge 46.00 cfs 

Project Summary Report 

- -- 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Metho, Holton's Method 

~- 

Manning~ Coefficient 
Water Surface Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 

Critical Siope 
Velocity 
Velocity Head 
Specific Energy 

Froude Number 

0.045 
1,400.76 fl 

1,400.00 to 1,405.00 

29.4 ft2 
51.82 ft 
51.77 ft 
0.76 f l  

1.400.43 fl 
0.042075 Wft 

Flow Type Subcritical 

Roughness Seaments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(fi) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\routes c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMasteiv6.1 [614k] 
04/14/04 06:56:17 AM O Haestad Methods, Inc. 37 Braokside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 74 of 88 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDC25 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

-- 
Section Data 

Mannings Coefficient 0.045 

Slope 0.004800 Wfl 
Water Surface Elevation 1,400.76 ft 
Elevation Range 1.400.00 to 1,405.00 

D~scharge 46.00 01s 

v:zo.oh 
Hz1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Slope 0.005600 fUft 
Discharae 472.00 cfs 

Project Summary Report 

Project Description 

Worksheet RDC26 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channei Depth 

inout Data 

Options 

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

Results 
- 

Mannings Coefficient 
Water Sutiace Elevation 
Elevation Range 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Crifical Slope 

Velocity 
Velocity Head 
Specific Energy 

~ ~ 

Froude Number 
Flow Type Subcritical 

Rouahness Seornents 

Start End Mannings 
Station Station Coefficient 

01-00 4+20 0.050 

41-20 4+50 0.045 

41-50 8+80 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDC26 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.049 

Slope 0.005600 Wft 
Water Surface Elevation 1,413.07 ft 

Elevation Range 1,410.00 to 1,414.00 

~ i s c h a r i e  472.00 cts 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q l  ... \routes ec\rautes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614kl 
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Project Summary Report 

Project Description 

Worksheet RDC27 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.005900 Wft 

Discharge 165.00 cfs 

- 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Metho, Holton's Method 

Results 1 
Manninos Coefficient 0.045 " 

Water Surface Elevation 1,417.31 ft 

Elevation Range 1,415.00 to 1,420.00 
Flow Area 43.7 f12 

Wetted Perimeter 24.00 ft 

Top Width 22.72 ft 
Actual Depth 2.31 ft 
Critical Elevation 1,416.47 ft 
Critical Slope 0.028608 lVtt 

3.78 Ws 

Velocity Head 1) 0.22 it 
Specific Energy 1,417.54 It 
Froude Number 0.48 
Flow TVOB Subcritical 

Roughness Segments 

~ t a i i o n  Station coefficient 
Start End Manninas 

Natural Channel Points 

1 

Station Elevation 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDC27 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.005900 tt/A 
Water Surface Elevation 1,417.31 A 
Elevation Range 1,415.00 to 1.420.00 

Discharge 165.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description 

@ Worbheet RDC28 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Slope 0.0059oo wn 
Discharge 445.00 cfs 

-- - 
Options 

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

Results 
- 

Mannings Coefficient 
Water Surface Elevation 
Elevation Range 

Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 
Velocity 

Velociiy Head 
Specific Energy 
Froude Number 
Flow Type Subcritical 

Rouahness Seaments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(n) (ft) 

O+W 1,446.00 

2+40 1,445.00 

4+20 1.444.00 

4+40 1,443.00 

4+50 1,443.00 

4+70 1,444.00 

6+00 1,445.00 

7+50 1.446.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

- 

Project Description 

Worksheet RDC28 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.048 

Slope 0.005900 Wfi 
Water Surface Elevation 1,445.04 fi 
Elevation Range 1,443.00 to 1,446.00 

Discharge 445.00 cis 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC 
q:\..iroutes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FIowMaster "6.1 [614k] 
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Method Manning's Formula 
Solve For Channel Depth 

Project Summary Report 

Proiect Description 

I 

Input Data 

Slope 0.005700 Wft 
Discharge 95.00 Cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channei Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

- 

Results 

Mannlngs Coefficient 
Water Surlace Elevation 

Elevation Range 

Flow Area 
Wetted Perlmeter 

Top Width 
Actual Depth 
Cr~ticai Elevation 
Critical SloDe 

- 
Specific Energy 1,444.36 A 

Froude Number 0.42 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO O+35 0.050 

0+35 0+85 0.045 
0+85 1+19 0.050 

Natural Channel Points 

Station Elevation 
(fti (ft) 

Project Engineer: ENGINEERLNG & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\io~tes c ec.lm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMasler ~6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDC29 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.043 

Slope 0.005700 Wft 

Water Surface Elevation 1,444.31 ft 
Elevation Range 1,443.00 to 1,446.00 

Discharge 95.00 cfs 

v : 2 0 . o h  
H:1 
N T S  

project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\routes c ec.im2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster ~ 6 . 1  (614kl 
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Project Summary Report 

Project Description - Worksheet RDCSO 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 
I 

Input Data 

Slope 0.005500 fvn 
Discharge 242.00 cfs 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Holton's Method 

Results 

Manning5 Coefficient 0.045 
Water Surface Elevation 1,481.80 ft 

Elevation Range 1,480.00 to 1,485.00 

Fiow Area 73.7 ft2 

Wetted Perimeter 47.52 h 

Top Width 46.99 f t  

Actual Depth 1.80 ft 

Critical Elevation 1,481.10 f I  

Critical Slope 0.029758 hm 

Velocity 3.28 fWs 

Velocity Head 0.17 ft 

Specific Energy 1.481.97 ft 

Froude Number 0.46 

~ i o w  Type Subcriticai 

Rouahness Seoments - 
Start End Mennings 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 

Proj 
q:\ ... \routes eciroutes c ec.frn2 ENGINEERING & ENVlRONh 
04114104 06:56:17 AM Q Waestad Methods. 1°C. 37 Brookside Road Waterbury. CT 06708 USA (: 

ect Engineer: ENGiNEERiNG &ENVIRONMENTAL CONSULTANTS INC 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDC30 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 - 
slope 0.005500 WR 
Water Surface Elevation 1,481.80 A 
Elevation Ranae 1,480.00 to 1,485.00 - 
Discharge 242.00 cis 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\rautcs c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RDC31 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 

SlODe 0.005500 Wft 
Discharge 64.00 cfs 

Ontions 
-- 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Lotter's Method 

Closed Channel Weighting Metho! Horton's Method 

Results 

Manninss Coefficient 0.045 - 
Water Surface Elevation 

Elevation Range 

Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Slooe 
Velocity 
"elocity H iad  
Specific Energy 
Froude Number 
FIOW Tvoe subcntical 

Roughness Segments 

Stan End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
fftl (ftl 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC, 
q:\ ... \routes ec\routes c ec.frn? ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiawMaster v6.1 (61 4k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDCSI 
FIOW Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.005500 ftlft 

Water Surface Elevation 1,480.83 ft 
Elevation Range 1,480.00 to 1,485.00 

Discharge 64.00 cfs 

Project Enpineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 (614k1 



Project Summary Report 

Project Description 

Worksheet RDC39 
Flow Element irregular Channel 

Method Manning's Formula 
Solve For Channel D e ~ t h  

Input Data 

Slope 0.010700 tvtt 
Discharge 25.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Manninas Coefficient 0.045 - 
Water Surface Elevation 

Elevation Range 
Fiow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Siooe 

Specific Energy 

Froude Number 
Fiow Tvoe 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Oi00 1+05 0.050 

1105 1 +55 0.045 

1+55 2+60 0.050 

Natural Channel Points 

Station Elevation 
(ni (a 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\..lroutes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Prolect Descrlptlon 

Worksheet RDC39 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

. . . . . . . . .  

. . . . . . . . . .  1,348.50 
. . . .  1,348.00 . . 

. . . . . .  1,347.50 
. . . . . . . .  1,347.00 . . 

1,346.50 . . . . . . . . . .  

O t O O  0+50 1+00 i t 5 0  

v : 2 0 . o b  
H:7 
NTS 

Section Data 

Mannings Coefficient 0.045 

Slope 0.01 0700 Wft 
Water Surface Elevation 1.346.69 it 
Elevation Range 1,346.00 to 1,350.00 

Discharge 25.00 cfs 

project Engineer. ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
FNGlNFFRlNG A ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6 1 1614kl 



Project Summary Report 

Project Description 

Worksheet RDC40 
Fiow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel De~ th  

Input Data 

Slope O.OIIIOO fvtt 
Discharge 17.00 cfs 

O~tions 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Manninqs Coefficient 0.045 
Water Surface Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Siooe 

Head 
Specific Energy 
Froude Number 
Flow Tvoe 

1,324.62 ft 

0.53 
Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

- 

Natural Channel Points 

Station Elevation 
1m in) 

Project Engineer: ENGINEERING & ENVIRONMENTACGONSULTANTS INC 
q:i ... \routes edroutes c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDC40 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.01 11 00 fwt 
Water Surface Elevation 1,324.56 ft 

Elevation Range 1,324.00 to 1,328.00 

Discharge 17.00 cfs 

a 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \routes ec\rautes c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMastei "6.1 (614k1 
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Slope 0.009700 ttln 
Discharge 12.00 cfs 

Project Summary Report 

Project Description 

Worksheet RDC41 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

lnout Data 

Options 

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

Closed Channel Weighting Metho, Horron's Method 

Results 

Mannings Coefficient 0.045 
Water Surface Elevafion 1,290.49 ft 
Elevation Range 1.290.00 to 1,295.00 
NOW Area 7.2 ft2 
Wetted Perimeter 19.79 R 
Top Width 19.72 ft 

Actual Depth 0.49 ff  

Critical Elevation 1,290.32 ft 

Critical Slope 0.046641 Wft 
Velocity a 1.66 Ws 

Veioclty Head 0.04 f l  

Specific Energy 1,290.53 R 
Froude Number 0.48 

Flow Type Subcritical 

Rouahness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 2+00 0.050 
2+00 2+50 0.045 
2i50 4150 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\ioutes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614kl 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDC41 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.009700 fVft 
Water Surface Elevation 1,290.49 fl 
Elevation Range 1,290.00 to 1.295.00 

Discharge 12.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
c\:\ ... \ ~ O L I ~ ~ S  ec\rautes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 
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Project Summary Report 

project Description 

Worksheet RDC42A - 
Flow Element 

Method 
Solve For 

Irregular Channel 
Manning's Formula 
Channel D e ~ t h  

Input Data 

Slope 0.008700 tvft 
Discharge 79.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

- - 
Results 

Mannings Coefficient 

Water Surface Elevatlon 
Elevation Range 
FIOW Area 
Wened Perimeter 

Top Width 

Actual Depth 
Crlt~cal Elevatlon 
Critical Slope 

Velocity 
Veloclw Head 
Specific Energy 1,271.24 ft 
Froude Number 0.52 

 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
lft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Cross Section 
Cross Section for Irregular Channel 

I Project Description 

Worksheet RDC42A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.008700 tVft 
Water Surface Elevation 1,271.14 ft 
Elevation Range 1,270.00 to 1,275.00 
Discharge 79.00 cis 

v : 2 0 . 0 ~  
H:1 
N T S  

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
ENGINEERING 8 ENVIRONMENTAL CONSULTANTS iNC. FIowMaster "6.1 1614kl 



Project Summary Report 

~ - 

Project Description - Worksheet RDC42B 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

lnnllt Data - - ~ - ~  -~ 

Slope 0.007800 ftlft 
Discharge 33.00 cfs 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Reaolts 
- 

Mannings Coefficient 0.045 

Water Surface Elevation 1,201.80 ft 
1,201 .OO to 1,205.00 Elevation Range 

Flow Area 17.6 f12 
Wetted Perimeter 34.03 it 
Top Width 33.98 fl 
Actual Depth 0.80 ff 

Critical Elevation 1.201.53 f l  
Critical Slope 0.041223 Wft 
Velocity 1.88 ftis 
Velocity Head 0.05 f t  

Specific Energy 1,201.85 n 
Froude Number 0.46 

Flow Type Subcriticai 

Roughness Segments 

Stan End Mannings 
Station Station Coefficient 

O+OO I +25 0,050 

Natural Channel Points 

Station Elevation 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
Q:\ ... \routes ec\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 161 4kl 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDC42B 
Flow Element Irregular Channel 

Method Manning's Formula 

solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.007800 fVft 
Water Surface Elevation 1,201.80 ft 
Elevation Range 1,201.00 to 1,205.00 

Discharge 33.00 cfs 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\roiltes c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Slope 0.009200 fvft 
Discharge 62.00 cfs 

Project Summary Report 

Project Description 

0 Worksheet RDC43 
Flow Element Irregular channel 
Method Manning's Formula 
Solve For Channel Depth 

lnuut Data 

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

- - 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 
Fiow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Cfical Slope 
Veiocity 
Veioclty Head 
Specific Energy 
Froude Number 

Flow Type Subcritical 

Rouqhness Segments 

1 +90 2+80 0.045 

2+80 3+80 0.050 

Natural Channel Points 

Station Elevation 
(fi) (It) 

O+OO 1.280.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes %\routes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDC43 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Manning5 Coefficient 0.045 

Slope 0.009200 Wft 
Water Surface Elevation 1.276.96 fl 

Elevation Range 1.276.00 to 1,280.00 
Discharge 62.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes eckoutcs c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 1614kl 
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Project Summary Report 

- 

Project Description 

Worksheet RDC45 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Slope 0.007300 Wn 
Discharge 61.00 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Hotton's Method 

-~ - 

Results 

Mannings Coefficient 0.045 

Water Surface Eievation 

Elevation Range 
~ i o w  Area 
Wetted Perimeter 
Top Width 

Actual Depth 
Critical Elevation 
Cfltical Sloae 
Velocity 
VeiociW Head 
Specific Energy 1,202.15 it 
Froude Number 0.46 

 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(n) (n) 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\rautes c ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDC45 
ROW Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.007300 Wtt 
Water Surface Elevation 1,202.08 ft 
Elevation Range 1.201 .OO to 1,205.00 

Discharge 61.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes eclroutes c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FioWMaSLer "6.1 [614kl 
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- ~~ * Project Description 

Worksheet RDC46 

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

inout Data 

Slope 0.006700 itlit 

Discharge 26.00 cfs 

Project Summary Report 

-- - - 

Options 

Current Roughness Method Improved Loner's Method 
Open Channei Weighting Method improved Lotter's Method 
Closed Channel Weiahtina Metho, Horton's Method 

-- 

Mannings Coefficient 
Water Surface Elevation 
Elevation Range 

Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 

Specific Energy 1,201.78 ft 

Froude Number 0.42 

Flow Type Subcriticaf 

Rouahness Seaments 
- - 

Start End Mannings 
Station Station Coefficient 

O+OO 1 +25 0.050 

1 +25 2+25 0.045 

2+25 3+50 0.050 

Natural Channei Points 

Station Elevation 
(ft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes c ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDC46 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefflcient 0.045 

Slope 0.006700 
Water Surface Elevation 1.201.74 ft 

Elevation Range 1,201 .OO to 1,205.00 

Discharge 26.00 cfs 

v : z o . o k  
H: l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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04/14/04 06:51:28 AM O Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1668 Page 1 at 1 



Project Summary Report 

Project Description 

() Worksheet RCPDOI 
~ i o w  Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Inout Data 

Slope 0.008800 ft/ft 

Discharge 608.00 cfs 

options 

Current Rouohness Method improved Lotter's Method 
Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Wei~htina Methoi Horton's Method 

Results 

Mannings Coefficient 0.045 
Water Surface Elevation 
Elevation Range 
Fiow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Criticai Elevation 
Criticai Slope 
Velocity 
Velocity Head 

Specific Energy 
Froude Number 0.61 
Flow Type Subcritical 

Rouohness Seoments 

Stait End Mannings 
Station Station Coefficient 

Station Elevation 
(it) (ft) 

. . 
04/14/04 07:28:42 AM CCJ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 48 



Cross Section 
Cross Section for Irregular Channel 

- 
Proiect Descriution 

Worksheet RCPDO~ 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

-- - 

Section Data 

Manninas Coefficient 0.045 

Slope 0.008800 Wit 
Water Surface Elevation 1,484.48 ft 
Elevation Range 1,482.00 to 1,487.00 

Discharge 608.00 cfs 

v : 2 0 . 0 1 1  
H : i  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaSter "6.1 1614kl 



Project Summary Report 

Project Description 

Worksheet RCPDO2 
Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.019000 ttifi 
Discharge 453.00 d s  

Options 

Current Roughness Method improved Loiter's Method 

Open Channel Weighting Method improved Loiter's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 
Water Surtace Elevation 
Elevation Range 

Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Veiociiy 
Velocity Head 
Specific Energy 
Froude Number 

0.049 

1,684.48 it 

1,682.00 to 1.685.00 
95.6 fi2 
79.81 fi 

79.53 it 

2.48 f i  
1,684.25 f i  
0.034326 Wfi 

Flow Type Subcritical 

Rouohness Segments 

Start End Mannings 
Station Station Coefficient 

Naiural Channel Points 
p~ 

Station Elevation 
(fi) (fi) 

1 +75 1,685.00 

Project Engineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANS INC. 
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04114104 07:29:42 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury CT 06708 USA (203) 755-1666 Page 2 of 48 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPD02 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.049 

Slope 0.019000 Wfi 
Water Surface Elevation 1,884.48 It 

Elevation Range 1,682.00 to 1,885.00 

Discharge 453.00 cfs 

a 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
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Discharge 453.00 cfs 

v : i o . o ~  
H:1 
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Project Summary Report 

Project Description 

Worksheet RCPD03 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

lnvut Data 

Slope 0.013300 Wfl 
Discharae 251 .OO cfs 

Options 

Current Roughness Method improved Loner's Method 
Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 

Fiow Area 
Wetted Perimeter 
Top Width 

Actual Depth 
Critical Elevation 

Critical Slope 

a Velocity 
Velocity Head 
Specific Energy 
Froude Number 0.71 

Flow Type Subcritical 

-- 
Roughness Segments 

Stan End Mannings 
Station Station Coefficient 

o+oo 1 +53 0.050 

1 +53 1 +95 0.045 

1 +95 3+40 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

O+OO 1,643.00 

0+70 1,642.00 

1 +53 1.641 .OO 

1 +65 1,638.00 

1 +85 1,638.00 

1 +95 1,641 .OO 

2+50 1,642.00 

3+40 1,643.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC 
q:\ ... \routes ac\routes d ecfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 (614kl 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPD03 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.013300 Wft 
Water Sulface Elevation 1.639.89 ft 
Elevation Range 1,638.00 to 1,643.00 

Discharge 251 .OO cfs 

! 

! 

i 
! 

i I 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes ec\routss d ec.fln2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster ~ 6 . 1  [614k1 
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Project Summary Report 

Project Description 

Worksheet RCPD04 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.012000 ftlit 
Discharge 119.00 cfs 

O~t ions 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weiahtino Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 

Water Surlace Eievation 
Elevation Range 

~ i o w  Area 
Wetted Perimeter 

Top Width 

Actual Depth 
Critical Elevation 
Critical Slope 

Velocity 
Veiaclty Head 
Soecific Energy - ~ 

Froude Number 0.64 

~ i o w  Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 3+60 0.050 

3+60 3+95 0.045 

3+95 7+10 0.050 

Natural Channel Points 

Station Elevation 
in, lft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes ec\routes d ecfm2 ENGINEERING &.ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPDO4 
Flow Element irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 
Slope 0.012000 Wit 
Water Surface Elevation 1,574.42 fl 
Elevation Range 1,573.00 to 1,577.00 

Discharge 119.00 Cfs 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANS I N C ~  
q:\..iroutes ec\routes d ec.frn2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlawMaster "6.1 (614kl 
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Project Summary Report 

- 

Project Descrtption 

Worksheet RCPDOS - Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 
I 

input Data 

Slope 0.008000 ~ f l  
Discharge 1,611.00 cfs 

-- 
Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 

Closed Channel Weighting Methor Horton's Method 

Results 

Mannings Coefficient 0.048 
Water Surface Elevation 1,456.70 ft 

Elevation Range 1,453.00 to 1,457.50 
Flow Area 437.1 it2 

Wetted Perimeter 284.79 f i  
Top Width 284.28 it 

Actual Depth 3.70 ft 
Critical Elevation 1,456.14 R 
Critical Slope 0.033427 ftM 

Velocity 3.69 Ws 
Veloc~ty Head e 0.21 n 
Specif~c Energy 1,456.91 f t  
Froude Number 0.52 
Flow Tvoe Subcriticai 

Roughness Segments 

Statt End Mannings 
Station Station Coefficient 

0+90 2+00 0.050 
2+00 2 i 50  0.045 

2+50 3185 0.050 

- 

Naiural Channel Points 

Station Elevation b 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC 
q:\ ... \routes ec\ioutes d ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMastor "6.1 (614kI 
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Cross Section 
Cross Section for Irregular Channel 

Project Dsscrlption 

Worksheet RCPDOS 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.048 

siope 0.008000 fWft 

Water Surface Eisvation 1,456.70 ft 

Elevation Range 1,453.00 to 1,457.50 

Discharge 1,611 .OO cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 

q:\ ... \routes ec\ioutes d ec.frn2 ENGINEERING & ENVRONMENTAL CONSULTANTS INC. FlowMaSter "5.1 [614k] 
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Project Summary Report 

- 
Proiect Description 

Worksheet RCPDOG 

Flow Element irreouiar Channel 

Method 

Solve For 

Manning's Formula 

Channei Deoth 

Input Data 

Slope 0.007800 Wff 
Discharge 162.00 cfs 

Options 

Current Roughness Method improved Latter's Method 

Open Channei Weighting Method improved Lotter's Method 

Closed Channel Weiahtino Methot Horton's Method 

Results 

Manninss Coefficient 0.045 

Water Surface Elevation 

Elevation Range 

Flow Area 

Wetted Perimeter 

Top Width 

Actual Depth 

Critical Elevation 

Criticai Siope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Tvoe 

1,456.67 ft 

1,455.00 to 1,459.00 

47.2 W 
36.99 ft 

36.66 ft 

1.67 f t  

1,456.15 ft 

0.030440 Wft 

3.43 ftls 

0.18 ft 

1,456.85 ft 

0.53 

Subcriticai 

RouQhness Segments 

Start End Mannings 
Station Station Coefficient 

Naturai Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\..ir(lutes ecjroutes d ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Worksheet RCPDO6 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

slope 0.0078oo fun 
Water Surface Elevation 1,456.67 ft 
Elevation Range 1,455.00 to 1,459.00 

Discharge 162.00 cfs 

v:20.0[1 
H : l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
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Project Summary Report 

Proiect Descriotion 

Worksheet RCPD07 
Fiow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.007100 fVft 
Discharge 153.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Mefhod lmproved Loner's Method 

Closed Channel Weighting Methot Horion's Method 

Results 

Manning5 Coefficient 0.047 

Water Surface Elevation 1,423.49 fI 

Elevation Range 1,422.00 to 1.425.00 

FIOW Area 65.8 f~ 

Wetted Perimeter 81.22 n 
Top Width 81.14 fI 

Aotuai Depth 1.49 it 

Criticai Elevation 1,423.00 ff 

Critical Slope 0.037050 ftm 
Velocity 2.32 ftis 

velocity Head 0.08 n 
Specific Energy 1,423.57 ff 

Froude Number 0.45 

Fiow Type Subcriticai 

Roughness Segments 

Starf End Mannings 
Station Station Coefficient 

-- 

4+40 4+85 0.050 

4+85 5+37 0.045 

5+37 5 4 2  0.050 

Natural Channel Points 

Station Elevation 
(fI) (ft) 

4+40 1,425.00 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS I[\lC 
q:\...\routes echroutes d ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RCPD08 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

i n ~ u t  Data 

Slope 0.007800 Mt 
Discharge 406.00 Cfs 

Options 

Current Rouohness Method Improved Lotter's Method 

Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

Results 
- - 

Mannings Coefficient 
Water Surface Elevation 
Elevation Range 

Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 

Velocity 
Velocity Head 
Specific Energy 

0.047 
1,457.92 ft 

1,455.00 to 1.459.00 
113.4 ft2 
77.06 h 

76.62 ft 
2.92 n 

1,456.97 f i  

0.0291 12 Wfl 

Froude Number 0.52 

Flow Type Subcriticai 

Rouahness Segments 

Start End Mannings 
Station Station Coefficient 

2+80 3+10 0.050 
3+10 3+50 0.045 

3+50 3+80 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC 
q:\ ... \routes ec\routes d ec.frn2 ENGINEERING & ENViRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 07:29:42 AM Q Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1686 Page 8 of 48 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPD08 

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

Section Data 

Mannings Coeflicient 0.047 

Slope 0.007800 fun 
Water Surface Elevation 1,457.92 f l  
Elevation Range 1,455.00 to 1,459.00 

Discharge 406.00 cfs 

project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 

q:\ ... \routes eciroutes d ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kI 
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Slope 0.004800 Wft 
Discharge 186.00 cis 

Project Summary Report 

Proiect Descriotion 

Worksheet RCPDO9 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

l n ~ u t  Data 

Options 

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

Closed Channel Weighting Metho, Horton's Method 

Re~ults 
-- 

Manning~ Coefficient 
Water Suriace Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 
VelociV Head 
Specific Energy 
Froude Number 0.39 

Flow Type Subcritical 

Rouahness Segments 

Start End Mannings 
Station Station Coefficient 

o+oo 0+20 0.050 

0+20 1 +70 0.045 

1170 7+30 0.050 

Naturai Channei Points 

Station Elevation 
(fi) (ft) 

O+OO 1.426.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC 
q:\ ... \routes ec\routes d ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster ~ 6 . 1  (614kI 
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Cross Section 
Cross Section for Irregular Channel 

- 
Project Description 

Worksheet RCPDO9 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.045 

Slope 0.004800 WH 
Water Sulface Elevation 1,420.68 h 
Elevation Range 1.41 9.00 to 1,430.00 

Discharge 186.00 cis 

v:zo.oC1 
H:1 
N T S  

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS  IN^ 
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0414104 07:10:55 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 af 1 





Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPDIO 

 low Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Manning5 Coefficient 0.045 
cilnncl 0.003300 WfI U,"rl 

Water Surface Elevation 1,399.85 fI 

Elevation Range 1,397.00 to 1.410.00 

Discharge 534.00 cfS 

v:20.0[1 
H : l  
NTS 

projed ~ ~ ~ i ~ ~ ~ r :  ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster ~ 6 . 1  [614kl 

q:\ ... \routes ec\routes d ecfrn2 
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Project Summary Report 

Project Description a Worksheet RCPDl l  
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

slope 0.0073oo WR 
Discharge 319.00 Cfs 

Ootions 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Manninqs Coefficient 0.047 
Water Su~iace Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 

Actual Depth 
Critical Elevation 

Critical SloDe 
Velocity • Veloc~tv Head 

Specific Energy 1,415.30 R 
Froude Number 0.44 

 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

1+40 2+00 0.050 
2+00 3+50 0.045 
3+50 4+10 0.050 

Natural Channel Points 

Station Elevation 

Project Engineer ENGINEERING & ENVIRONMENTAL CONSULTANS INC 
q:\..iroutes eclroutes d ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FIowMaster v6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPDI I 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.047 

Slope 0.007300 ft/n 
Water Surface Elevation 1.415.24 ft 

Elevation Range 1,414.00 to 1.416.00 

Discharge 319.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS iNC. 
q:\..irautes ec\routes d ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlawMaster v6.1 [614k] 
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Slope 0.002400 fVR 
Discharge 76.00 cis 

Project Summary Report 

Project Description 

Worksheet RCPD12 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

fnout Data 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 
Elevation Range 

Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 
Veloclty Head 
Specific Energy 

Froude Number 0.27 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0+20 1 +70 0.045 

1 +70 7+30 0.050 

Natural Channel Points 

Station Elevation 
(fi) (R) 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS INC. 
q:i..iroutes eclroutes d ecfrne ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPDIZ 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

v:zo.oi- l  
H:1 
NTS 

-- - 

Section Data 

Mannings Coefficient 0.045 

Slope 0.002400 fvn 
Water Surface Elevation 1,418.46 ft 
Elevation Range 1,417.00 to 1,430.00 

Discharge 76.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC- 
FNGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. FlowMaSter "6.1 1614k1 



Project Summary Report 

Project Description 

Worksheet RCPD13 - 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Slope 0.004000 Wn 
Discharae 297.00 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method lmproved Loner's Method 

Closed Channel Weighting Methoi Horton's Method 

Resuits 

Mannings Coefficient 0.045 

Water Surface Elevation 1,407.03 f t  

Elevation Range 1,405.00 to 1,420.00 

Flow Area 141.1 ft2 

Wetted Perimeter 139.44 ft 

Top Width 138.87 f t  

Actual Depth 2.03 ft 

Critical Elevation 1,406.36 ft 

Critical Slope 0.033721 n/ft 

Velocity 2.10 fvs 9 "eiociiy Head 0.07 tt 

Specific Energy 1,407.10 ft 

Froude Number 0.37 

F I O ~  Type Subcritical 

- 
Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 0+20 0.050 

0+20 2+30 0.045 

2+30 10+30 0.050 

Natural Channel Points 

Station Elevation 
(ff) (ft) 

O+OO 1.41 1 .OO 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes ec\routes d ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. F l ~ ~ M a s t € r v M f  SIilY- 
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Cross Section 
Cross Section for lrregular Channel 

Project Description 

Worksheet RCPD13 

Flow Element Irregular Channel 

Method Manning's Formula 

Soive For Channel Depth 

Section Data 

Manning5 Coefficient 0.045 

Slope 0.004000 fWR 
Water Surface Elevation 1,407.03 ft 

Elevation Range 1,405.00 to 1,420.00 

Discharge 297.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes ec\rautes d ecfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614i<l 
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Project Summary Report 

Project Description 

e Worksheet RCPDt7 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

lnout Data 

Slope 0.003800 Wft 
Discharge 88.00 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 

Flow Area 
Wetted Perimeter 
Top Width 

Actual Depth 
Critical Elevation 

Critical Slope 

- 
Specific Energy 1,381.25 fl 
Froude Number 0.33 

Fiow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 0120 0.050 

0+20 2+70 0.045 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

O+OO 1,388.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC 
q:\..iioutes ec\ioutes d ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPD17 
Flow Element lrreguiar Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.003800 Wft 
Water Surface Elevation 1,381.22 R 
Elevation Range 1,380.00 to 1.395.00 

Discharge 88.00 cfS 

v :20.0[1 
H: l  
N T S  

Project Enginser: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. , 

FlowMastcr "6.1 [614k1 
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Slope 0.004500 nni 
nischarne 74.00 cfs 

Project Summary Report 

Project Description 

C Worksheet RCPD18 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

lnout Data 

Options 

Current Rouahness Method improved Lotter's Method . 
ODen Channel Weighting Method Improved Lotter's Method . ~ 

Closed Channel Weighting Metho, Horton's Method 

Results 
p~ - 

Mannings Coefficient 0.045 
Water Surface Elevation 1,376.06 A 

Elevation Range 1,375.00 to 1,385.00 
Flow Area 51.2 W 
Wetted Perimeter 97.19 R 

Top Width 96.89 ft 

Actual Depth 1.06 fi  

Critical Elevation 1,375.69 fi 

Critical Slope 0.042146 Wit 
Velocity 1.45 Ws 
Velocity Head 0.03 ti 
Specific Energy 1,376.09 A 
Froude Number 0.35 I 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 0+20 0.050 

2+10 9+30 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

0-100 1,381.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC 
q:\..iroutes ec\routes d ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPDi8 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.004500 Wft 
Water Surface Elevation 1,376.06 ft 

Elevation Range 1.375.00 to 1,385.00 

Discharge 74.00 cfs 

0 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
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Project Summary Report 

Project Description 

Worksheet RCPDI 9 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

lnout Data 

Slope 0.003800 Wfl 
Discharge 125.00 cfs 

Options 

Current Rouahness Method Improved Lotter's Method 

ODen Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methot Horion's Method 

- - 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 

Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Crit~cal Elevation 

Critical Slope 
Velocity 
Velocity Head 

Specific Energy 1,369.49 ft 

Froude Number 0.34 

Flow Type Subcritical 

Roughness Segments 

Start End ManninQs 
Station Station Coefficient 

o+oo 0+20 0.050 
0+20 2 4 0  0.045 

Natural Channei Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes ec\routes d ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
0411 4104 07:29:42 AM O Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 17 of 48 



Cross Section 
Cross Section for Irregular Chann,el 

Project Description 

Worksheet RCPDIQ 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

slope 0.003800 wn 
Water Surface Elevation 1,369.45 fl 
Elevation Range 1.368.00 to 1,380.00 

Discharge 125.00 cis 

e 
Project Engineer: ENQlNEERlNG & ENVIRONMENTAL CONSULTANS INC. 
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Project Summary Report 

Proiect Description 

@ Worksheet RCPD2O 
Flow Element irreaular Channel - 
Method Manning's Formula 
Solve For Channel Deoth 

input Data 

Slope 0.003goo iun 

Discharge 0.00 CIS 

Ootions 

Current Roughness Method Improved Loner's Method 
Open Channei Weighting Method Improved Loner's Method 
Closed Channel Weighting Methoc Horion's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Eievation 
Eievation Range 

Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 

Velocity 
Velocity Head 
Specific Energy 
Froude Number 

Flow Tvae 

1,364.00 it 
1,364.00 to 1,375.00 

0.0 it2 

0.00 ft  

0.00 n 
0.00 fl 
0.00 n 

o.oooooo iun 

0.00 fws 
0.00 fl 

1,364.00 fl 
0.00 

Subcritical 

Roughness Segments 

Starl End Mannings 
Station Station Coefficient 

O+OO 0+20 0.050 

0+20 1 +80 0.045 
1 +80 7+80 0.050 

Natural Channel Points 

Station Elevation 
(n) (n) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPD20 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.003900 Nm 
Water Surface Elevation 1,364.00 ft 
Elevation Range 1.364.00 to 1.375.00 

Discharge 0.00 cfs 

a 
Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS INC. 
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Slope 0.006300 ftlft 
Discharoe 15.00 cis 

Project Summary Report 

Project Description 

Worksheet RCPD21 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

l n ~ u t  Data 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methoi Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 

Actual Depth 
Critical Elevation 
Critical Slope 

Velocity 

Veiocity Head 
Specific Energy 1,340.64 ft 

Froude Number 0.40 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 3+35 0.050 

3+35 3+90 0.045 

3+90 7+10 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS INC 
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Cross Section 
Cross Section for Irregular Channel 

- 

Project Description 

Worksheet RCPD21 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

... -. ..... .. 
Slope 0.006300 fWfl 

I Water Surface Elevatlon 1,340.60 tt 

Elevation Range 1,340.00 to 1,344.00 

I Discharge 15.00 cfs 

v:20.0[1 I 
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Project Summary Report 

Project Description 

@ Worksheet RCPD22 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

input Data 

Slope 0.005500 fWft 

Discharge 3,164.00 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channei Weighting Method improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.047 
Water Surface Elevation 1,212.94 ft 

Elevation Range 1,208.00 to 1,21 4.00 

Flow Area 792.7 ft2 

Wetted Perimeter 359.16 It 
Top Width 358.76 ft 

Actual Depth 4.94 ft 

Critical Elevation 1,212.02 n 
Critical Slope 0.028633 f t /n  

Velocity 
Veloclty Head 
SDecific Energy 
Froude Number 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

2+30 3+30 0.050 
3+30 4+40 0.045 
4i40 BilO 0.050 

Natural Channel Points 

Station Elevation 
(ft) (fi) 

2+30 1,214.00 
2 6 0  1.212.00 

3+30 1.21 1 .OO 

3+60 1,208.00 
4+10 1,208.00 
4+40 1,211 .OO 

5+90 1.212.00 
6+10 1,214.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
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Project Summary Report 

Project Description 

Worksheet RCPD24 
Flow Element irregular Channel 

Method Manning's Formula 
Salve For Channel Death 

Input Data 

Slope 0.005800 ftift 
Discharge 950.00 Cfs 

Options 

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

Results 

Manninas Coeflicient 0.047 - 
Water Surface Elevation 

Elevation Range 
Flaw Area 
Wefled Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Critical SioDe 

Velocity 1() Velocity Head 
Specific Energy 

Froude Number 0.47 
Fiow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Caefiicient 

- 
Natural Channel Points 

Station Elevation 
1 W rnl 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPD24 

Fiow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.047 

Slope 0.005800 ftlfi 
Water Surface Elevation 1,304.08 fi 
Elevation Range 1,300.00 to 1,304.50 

Discharge 950.00 cfs 

a 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
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Project Summary Report 

Project Description 

1 Worksheet RCPD25 
Flow Element irrequiar Channel 

Method 
Solve For 

- 
Manning's Formula 

Channel DeDth 

Input Data 

Slope 0.005000 ftMt 
Discharge 1,047.00 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weiohtino Methoe Horton's Method 

Results 

Manninas Coefficient 0.046 - 
Water Surface Elevation 1,251.90 h 
Elevation Range 1.250.00 to 1.252.50 

Flow Area 386.7 R2 
Wetted Perimeter 303.99 ft 

Top Width 303.90 fi 
Actual Depth 1.90 f i  
Critical Elevation 1.251.31 ft 

Crltical Slope 0.033410 ftlff 

A Velocity 2.71 ft/s 

Velocity Head 0.11 h 
Speciiic Energy 1,252.01 R 
Fioude Number 0.42 

Flow T v ~ e  Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 

Project Engineer ENGINEERING & ENVIRONMENTAL CONSULTANS INC 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPD25 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.046 

Siope 0.005000 Wfl 
Water Surface Elevation 1,251.90 ft 

Elevation Range 1,250.00 to 1,252.50 

Discharge 1,047.00 cfs 

Pioject Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS INC. 
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Project Description 

@ Worksheet RCPD26 

Flow Element irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

input Data 

Slope 0.004000 WR 
Discharge 997.00 cfs 

Project Summary Report 

Options 

Current Roughness Method improved Loiter's Method 

OrJen Channel Weighting Method Improved Loiter's Method - - 

Closed Channel Weighting Methoe Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 

Top Width 

Actual Depth 
Critical Elevation 
Critical Siope 

- 
Specific Energy 
Froude Number 

Flow Type Subcritical 

Rouqhness Segments 

Start End Mannings 
Station Station Coefficient 

1 +30 3+00 0.050 

Station Elevation 
(it) (fi) 

Project Engineer: ENGiNEERiNG & ENVIRONMENTAL CONSULTANS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPD26 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.048 

Slope 0.004000 fVft 
Water Surface Elevation 1,214.18 A 
Elevation Range 1,212.00 to 1.216.00 

Discharge 997.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
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Project Summary R e p ~ r t  

Project Description 

Worksheet RCPD34 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.005100 i ~ t t  
Discharge 1,080.00 cfs 

Options 

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

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.047 
Water Surface Elevation 1,172.56 fl 
Elevation Range 1.168.00 to 1,173.00 

Flow Area 368.2 ft2 

Wetted Perimeter 252.20 ft 

Top Width 251.25 ft 

Actual Depth 4.56 ft 

Critical Elevation 1,171.85 ft 

Critical Slope 0.032489 Wit 

a Velocity 2.93 Ws 

Velocity Head 0.13 ft 

Specific Energy 1,172.70 ft 

Froude Number 0.43 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

2+80 4ctO 0.050 
411 0 4+50 0.045 
4+50 5140 0.050 

Natural Channei Points 

Station Elevation 
(ft) (it) 

2+80 1.1 73.00 

2+90 1,172.00 
4+10 1,171.00 

4+20 1,168.00 
4+40 1,168.00 

4+50 1,171.00 
5+30 1 ,I 72.00 
5+40 1,173.00 

a 
Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS INC. 
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Cross Section 
Cross Section for Irregular Channel 

- 
project Description 

Worksheet RCPD34 
FIOW Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Manning3 Coefficient 0.047 

Slope 0.005100 tuft 
Water surface Elevation 1.172.58 n 
Elevation Range 1,168.00 to 1,173.00 

Discharoe 1,080.00 CfS 

v : z o . o l l  
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Project Summary Report 

Project Description 

a Worksheet RCPD35 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

inDut Data 

Slope 0.005600 fW 
Discharge 890.00 cis 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Latter's Method 
Closed Channel Weighting Methol Horton's Method 

Resuits 

Mannings Coefiicient 
Water Suriace Elevation 
Elevation Range 

FIOW Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Criiical Elevation 
Critical Slope 

Head 

0.048 

1,202.27 ft 

1,200.00 to 1,203.00 

388.7 ft2 
398.90 A 
398.74 A 

2.27 A 

1,201.67 ft 
0.037951 Wft 

- 
Specific Energy 1,202.35 A 
Froude Number 0.41 

Fiow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

1 +80 4+00 0.050 

4+00 4+30 0.045 

4+30 8+00 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Proiect Descrl~tion 

Worksheet 
Flow Element 
Method 
Solve For 

RCPD35 
Irregular Channel 
Manning's Formula 
Channel Deoth 

Project En~ineei:  ENGlNEERiNG & ENVIRONMENTAL CONSULTANS INC. 
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Section Data 

Mannings Coefticient 0.048 

Slope 0.005600 Wit 
Water Surface Elevation 1,202.27 R 
Elevation Range 1,200.00 to 1,203.00 

Discharge 890.00 cfs 
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Project Summary Report 

-- 
Project Description 

Worksheet RCPD38 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve Far Channel Depth 

lnDut Data 

Slope 0.004000 Wff 
Discharge 834.00 Cfs 

Options 

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

Closed Channel Weighting Methot Horton's Method 

Results 

Mannlngs Coefficient 0.049 
Water Surface Elevation 1,166.46 R 

Elevation Range 1,163.00 to 1,166.50 

Flow Area 274.3 ft2 
Wened Perimeter 139.15 fl 
Top Width 138.90 fl 
Actual Depth 3.46 R 
Critical Elevation 1,165.32 fl 
Criiical Slope 0.032207 Wit 
Velocity 
Velocity Head 

Specific Energy 1,166.60 ft 

Froude Number 0.38 

Flow Type Subcrftical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

2+30 2+80 0.050 
2+80 3+20 0.045 

Natural Channel Points 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS INC. 
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Worksheet RCPD38 
Flow Element Irregular Channel 

Method Manning's Formula 

Section Data 

Mannings Coefficient 0.049 

Slope 0.004000 Wft 
Water Surface Elevation 1,166.46 ft 
Elevation Range 1.163.00 to 1,166.50 

Discharoe 834.00 cfs 

v : i o . o l l  
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPD46 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Deoth 

Section Data 

Mannings CoeHlclent 0.045 

I Slope 0.004000 ftWl 
Water Surface Elevation 1,403.82 H 
Elevation Range 1,403.00 to 1,418.00 

Discharge 26.00 cis 

I q:\ ... \routes ec\routes d ec.fm2 ENGINEERING & ENVIRONMEE 
04114104 07:11:56 AM 0 Haestad ~e thads ,  Inc. 37 Brookside Road Waterbury, 
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Project Summary Report 

Project Description 

Worksheet RCPD47 
flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

- - 

Input Data 

sioDe 0.004000 wn 
Discharge 253.00 Cfs 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Harton's Method 

Results 

Mannings Coefficient 
Water Surface Eievation 

Elevation Range 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Eievation 

Critical SloDe 

Velocity 
VploclN Head . ~ 

Specific Energy 1,394.98 fl 
Froude Number 0.36 

~ i o w  Type. Subcritical 

- 
Roughness Segments 

Start End Mannings 
Station Station Coefficient 

- - 

Natural Channel Points 

Statton Elevation 
(ft) (fi) 

O+OO 1,399.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
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Gross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPD47 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coeificient 0.045 

Slope 0.004oao wn 
Water Surface Elevation 1,394.91 ft 
Elevation Range 1,393.00 to 1.408.00 

Discharge 253.00 cfs 

a 

a 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
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Project Summary Report 

Project Description 

Worksheet RDDOl 
Fiow Element irregular Channel 

Method Manning's Formula 
Solve For Channel Deoth 

Input Data 

Slope 0.009200 Wfl 
Discharge 1,008.00 cfs 

Dotions 
- 

Current Roughness Method improved Loner's Method 

Open Channei Weighting Method Improved Lottets Method 

Closed Channel Weighting Methot Hotton's Method 

Results 

Mannings Coefficient 
Water Sutiace Elevation 

Eievation Range 

Fiow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Eievation 

Critical SloDe - ~ 

Veiocity 
Veiocity Head 

Specific Energy 1,488.81 f t  

Froude Number 0.55 

~ i o w  Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
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Project Summary Report 

Project Description 

Worksheet RDD02 
Flow Element irregular Channel 

Mefhod Manning's Formula 
Solve For Channel Depth 

- -- 
Input Data 

Slope 0.012000 ft/n 
Discharge 38.00 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methol Hotton's Method 

Results 

Manninas Coefficient 0.045 - 
Water Suiface Elevation 

Elevation Range 

Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Critical SioDe 
Velocity 
Veloclty Head 
Specific Energy 

Froude Number 0.59 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(n) cn) 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS iNC 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDD02 
FIOW Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Cosfficient 0.045 

Slope 0.012000 WR 
Water Surface Elevation 1,584.76 f l  
Elevation Range 1,584.00 to 1,588.00 

Discharge 38.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
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Project Summary Report 

Project Description 

Worksheet RDD03 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.012000 Wfl 
Discharge 283.00 cfs 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channei Weighting Method Improved Lotter's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Manning* Coefficient 0.047 
Water Surface Elevation 1,575.50 ft 

Elevation Range 1.573.00 to 1.577.00 
Flow Area 75.1 fP 
Wetted Perimeter 65.53 ft 

Top Width 65.12 fl 
Actual Depth 2.50 fi 
Critical Elevation 1.574.81 fi 
Critical Slope 0.030230 Mt 
Velocity 3.77 Ws 
Veloclty Head a 0.22 ft 
Specific Energy 1,575.72 fi 
Froude Number 0.62 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

3110 3+60 0.050 
3+60 3+95 0.045 
3+95 4+45 0.050 

Natural Channei Points 

Station Elevation 
(fi) (ft) 

34-1 0 1,577.00 

3+30 1,576.00 
3+60 1,575.00 

3+70 1.573.00 
3+85 1,573.00 
3+95 1,575.00 
4+25 1,576.00 
4+45 1,577.00 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDD03 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channei Depth 

Section Data 

Mannlngs Coefficient 0.047 

Slope 0.012000 Wff 
Water Surface Elevation 1,575.50 A 
Elevation Range 1,573.00 to 1.577.00 

Discharge 283.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS iNC. 
cl:\ ... \routes eclroutes d ec.frn2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlawMaster v6.1 [614kI 
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Project Description 

Worksheet RDD04 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Slope 0.009200 ~ f i  
Discharge 102.00 cfs 

Project Summary Report 

Options 

Current Roughness Method Improved Loner's Method 
Open Channei Weighting Method Improved Loiter's Method 

Closed Channel Weighting Metho, Hotton's Method 

Results 

Mannlngs Coefficient 0.047 
Water Surface Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 

Specific Energy 

Froude Number 
Flow Type Subcritical 

Rouohness Seurnents 

Statt End ManninQs 
Station Station Coefficient 

1 +92 2+12 0.045 
2+12 5+90 0.050 

Natural Channel Points 

Station Elevation 
(ft) (fl) 

O+OO 1,489.00 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes ec\routes d ec.fm2 ENGINEERING & ENViRONMENTAL CONSULTANTS INC. FlawMaster v6.1 [614k] 
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Cross Section 
Cross Section for irregular Channel 

Project Description 

Worksheet RDD04 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.047 

Slope 0.009200 ttm 
Water Surface Elevation 1,487.56 fl 
Elevation Range 1,486.00 to 1,489.00 

Discharge 102.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
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Project Description 

Worksheet RDDOS 
Flow Element irregular Channel 
Method Manning's Formula 

Solve For Channel Depth 

inout Data 
- ~ 

Slope 0.008400 tvft 
Discharge 76.00 cfs 

Project Summary Report 

Options 

Current Rouahness Method Improved Loner's Method - 
ODen Channel Weiahting Method Improved Loner's Method . - 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 

Flow Area 
Welted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 0.54 

Flow TyDe Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 0+52 0.050 
0+52 0+64 0.045 

Ot64 1+15 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS iNG. 
q:\ ... \ro~$tes ec\rautes d ec.lm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. FlowMasterv6.1 [614kl 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDDOS 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.008400 ft/fi 
Water Surface Elevation 1,462.95 ft 
Elevation Range 1,460.50 to 1,465.00 

Discharge 76.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 

q:\ ... \rotites eC\ioutes d ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RDDO6 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.008100 Wft 
Discharae 455.00 cfs 

Options 

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

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 

Actual Depth 
Critical Elevation 
Critical Slope 
Veiocity 
Veioclty Head 
Specific Energy 

Froude Number 

Flow Type Subcritical 

Roughness Segments 

Stan End Mannlngs 
Station Station Coefficient 

2+90 3i40 0.050 

3i40 3+70 0.045 

3i70 4+10 0.050 

Naturai Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC 
q:\ ... \routes ec\mutes d ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaSter "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDDOE 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

SBction Data 

Mannings Coefficient 0.047 

Slope 0.008100 ftJfi 
Water Surface Elevation 1,522.64 ft 
Elevation Range 1,520.00 to 1,523.00 

Discharge 455.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes eciroutes d ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMasterv6.1 [614kl 
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Project Summary Report 

Proiect Descriotion 
- - 

Worksheet RDD07 - Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Input Data 

slope o.006600 ft/R 

Discharge 383.00 cfs 

Options 

Current Roughness Method Improved Loiter's Method 

Open Channel Weighting Method Improved Loiter's Method 
Closed Channel Weighting Melhoc Horton's Method 

Results 

Mannings Coefficient 0.046 

Water Surface Elevation 1,423.57 it 

Elevation Range 1,422.00 to 1,425.00 

Flow Area 144.3 fe 
Wetted Perimeter 142.67 ft 

Top Width 142.62 i t  

Actual Depth 1.57 R 

Critical Elevation 1,423.10 f t  

Critical Slope 0.035025 Wfl 

f i  Velocity 2.65 Ws 

Veiocity Head 0.11 ft 

Specific Energy 1,423.68 fl 

Froude Number 0.47 

Flnw Tvne Subcritical 

-- ~ 

Roughness Segments 

Start End Manninas 
~ 

Station Station Coeificiint 

3430 3+60 0.050 

4+80 5+10 0.050 

Natural Channel Points 

Station Elevation 
(fi) (ft) 

3+30 1,425.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes ec\routes d ec.irn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

0411 4/04 07:29:42 AM Q Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 36 oi 48 



v : 2 0 . 0 l l  
H:1 
NTS 



Project Summary Report 

Project Description 

@ EZI:ent  

RDDO9 
Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Slope 0.004800 WR 
Discharge 378.00 Cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 1,402.16 ti 
Elevation Range 1.400.00 to 1.405.00 

Flow Area 135.5 ft2 

Wetted Perimeter 100.69 ft 

Top Width 100.56 ff  

Actual Depth 2.16 ft 
Critical Elevation 1.401.40 ft 
Critical Slope 0.030232 hitt 

2.79 WS 
::;::Head 0.12 ft 
Specific Energy 1,402.28 R 
Froude Number 0.42 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 4+90 0.050 

4+90 61-20 0.045 
6+20 11+10 0.050 

Natural Channel Points 

Station Elevation 
(it) (ft) 

O+OO 1,405.00 
2+75 1.404.00 
4+90 1,403.00 
5+50 1,400.00 
5+75 1,400.00 

6+20 1,403.00 
811 0 1,404.00 

11+10 1.405.00 * 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 

q:\ ... \routes ec\routes d ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMastei "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDDOQ 
Fiow Element Irregular Channel 

Method Manning's Formula 

Soive For Channel Depth 

Section Data 

Manning6 Coefficient 0.045 

Slope 0.004800 fVft 
Water Surface Elevation 1,402.16 fl 
Elevation Range 1,400.00 to 1.405.00 

Discharge 378.00 cfs 

Project Engineer: ENGlNEERrNG & ENVIRONMENTAL CONSULTANS INC. 
q:\ \routes ec\routes d ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl ... 
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Project Summary Report 

'1Y""L "CII.Iy.IV.. 

Worksheet RDDIO - 
Flow Element Irregular Channel 

Method Manning's Formula 
P-#..- c.." Phslnnpl nonth 

i 
I 

Discharge 402.00 cfs 

- 

Options 

Current Roughness Method Improved Loner's Method 

n n ~ n  Channel Weiahtina Method lrnoroved Loner's Method - r - , . - , . - . . . .  ~ ~- " 

Closed Channel Weighting Methol Horton's Method 

Results 

Ad..-..;nlr ~ - ~ f t i , . i ~ ~ t  n oas 
, V ' ~ , " , , , ' ~ ~  YY".II"I-I.. .- 
Water Surface Elevation 1,291.97 ft 

Elevation Range 1,290.00 to 1,295.00 

Fiow Area 124.5 fr 

Wetted Perimeter 76.59 ft 

TOP width 76.29 n 
Actual Depth 1.97 ft 

Critical Elevation 1,291.19 ft 

Critical Slope 0.029141 wit 

Velocity 3.23 Ws 
n i 6  n 

Specific Energy 1,292.13 ft 
Froude Number 0.45 

Flow Type Subcrltical I 
I 

- 

Roughness Segments 
- 

L 
Start End Mannlngs 

Statlon Stat~on Coefflcient 

Natural Channel Points 
- 
Station Elevation 

(fi) (ft) 

OiOO 1.295.00 

I 
3+00 1,294.00 

5+00 1.293.00 

5+20 1,290.00 

5i70 1,290.00 

5+90 1,293.00 

7+00 1,294.00 

9+40 1,295.00 

. ~. 
q i  ... \routes ec\routes d ec.frn2 ENGINEERING & ENVIRONML.. . . - ~. ~- ~ ~ ~ ~ ~ ~ 

0411 4/04 07:29:42 AM 0 Haestad Msthods, inc. 37 Brookside Road Waterbury, CT 06708 USA (2( 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDDIO 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.005000 ftlft 
Water Surface Elevation 1.291.97 f I  

Elevation Range 1,290.00 to 1.295.00 

Discharge 402.00 cfs 

v : z o . o l l  
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Prolect Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC FiowMaster "6.1 [614k] 



Project Summary Report 

Projed Description 

Worksheet RDD12 
Flow Element lrreauiar Channel 

Method Manning's Formula 
Solve For Channel Depth 

~ ~ 

Input Data 

Slope 0.004600 Wft 
Discharge 91.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

-- - 

Results 

Mannings Coefficient 
Water Surface Eievation 

Eievation Range 
Flow Area 
Wetted Perimeter 

Top Widtk 
Actual Depth 
Critical Eievation 

Critical Slope 
Velocity 
Veiocitv Head 
Specific Energy 1,401.14 ft 

Froude Number 0.38 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

-- - 
Natural Channel Points 

Station Elevation 
ffl)  (fl) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes ec\routes d ec.frn2 ENGiNEERiNG & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kI 
0411 4104 07:29:42 AM a Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 39 of 48 





Project Summary Report 

Project Description 

Worksheet RDDl3 
ROW Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

- - 

Input Data 

Slope 0.005000 M A  
Discharge 1,001.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Methoi Horton's Method 

Results 

Mannings Coefficient 0.047 
Water Surface Elevation 1,293.61 R 

Elevation Range 1,290.00 to 1,295.00 
Flow Area 280.0 ft2 
Wetted Perimeter 139.37 fl 
Top Width 138.90 n 
Actual Depth 3.61 R 
Critical Elevation 1,292.10 fl 
Critical SiOW 0.026746 ftJn 

Specific Energy 1,293.81 ft 

Froude Number 0.44 

 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

4+30 5+00 0.050 
S+OO 5+90 0.045 
5+90 8+40 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

4+30 1,295.00 
4+50 1,294.00 
5+00 1,293.00 

5+20 1,290.00 
5170 1,290.00 
5+90 1,293.00 
6C20 1,294.00 
6440 1,295.00 

project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes ec\routes d ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDDl3 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Sectlon Data 
- - 

Mannings Coefllclent 0.047 
Slope 0.005000 Wft 
Water Surface Elevation 1.293.61 ft 
Elevation Range 1,2Q0.00 to 1,295.00 

Discharga 1,001 .OO cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes ec\routes d ec.tm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RDD15 

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

Input Data 

Slope 0.0050W fvn 
Dl%harge 340.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Methoi Hotton's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 1,291.79 n 
Elevation Range 1,290.00 to 1,295.00 

Flow Area 111.2 ftz 

Wetted Perimeter 74.19 R 

Top Width 73.93 R 

Actual Depth 1.79 f l  

Critical Elevation 1,291.07 ft 

Critical Slope 0.030073 fVft 

Velocity 3.06 Ws 
Velocity Head 0.15 ft 

Speciiic Energy 1,291.94 R 
Froude Number 0.44 

~ i o w  Type Subcritlcai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0+00 5+00 0.050 
51-00 5190 0.045 
5+90 9+40 O.NO 

Natural Channel Points 

Station Elevation 
(Q) (ft) 

O+OO 1.295.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDDIS 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.005000 ftiit 

Water Surface Elevation 1,291.79 ft 

Elevation Range 1,290.00 to 1,295.00 

Discharge 340.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes ec\routes d sc.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

@ Worksheet RDD17 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

slope 0.006100 ft/R 
Discharge 435.00 cfs 

Options 

Current Roughness Method Improved Lottefs Method 

Open Channel Weighting Method improved Lotter's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.048 

Water Surface Elevation 1,342.83 f f  
Elevation Range 1,340.00 to 1,344.00 

Flow Area 134.9 ft2 

Wetted Perimeter 86.82 fi 

Top Width 86.58 f t  

Actual Depth 2.83 ft 

Critical Elevation 1.342.07 ft a cfik"Sbpe 0.033549 Wfi 
Velocity 3.22 ftls 

Veioclty Head 0.16 f t  

Spcclfic Energy 1,342.99 fi 

Froude Number 0.46 

Flow Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

2+80 3+20 0.050 
3+20 3+50 0.045 

3+50 3+90 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

2+80 1,344.00 
3+00 1,342.00 
3120 1,341 .OO 
3+30 1,340.00 
3+40 1.340.00 

3ffiO 1,341 .OO 
3+70 1,342.00 

3+90 1,344.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes ec\ioutes d ec.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FIowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

project Description 

Worksheet RDD17 

~ i o w  Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

-- 

Section Data 

Mannings Coefficient 0.048 

slope 0.006100 iVfl 
Water Surface Elevation 1.342.83 fi 

Elevation Range 1,340.00 to 1,344.00 

Discharge 435.00 CfS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

FiowMaster "6.1 [614kl 
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Project Summary Report 

Project Description 

0 Worksheet RDDl8 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel D e ~ t h  

Input Data 

Slope 0.006100 Wft 

Discharge 121 .OO cfs 

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methot Hotton's Method 

- 

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 
Fiow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Siaoe 

Velocity 
Veloclty Head 
Specific Energy 1,341.81 ft 
Froude Number 0.41 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
f f t i  fft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes eclroutes d ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMastei "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDDI8 
Flow Element Irregular Channel 

Method Manning's Formula 

Salve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.048 

Slope 0.006100 PJil 
Water Surface Elevation 1,341.74 tt 
Elevation Range 1,340.00 to 1,343.00 

Discharge 121.00 cfs 

v : 2 o . o t l  
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Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 





Cross Section 
Cross Section for Irregular Channel 

- - 
Project Description 

Worksheet RDD19 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.007300 Mfl 
Water Surface Elevation 1,341.37 R 
Elevation Range 1,340.00 to 1,343.00 

Discharge 73.00 cfs 

v:20.0(1 
H: l  
NTS 

Project Englneer ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6 1 [614k] 



Project Summary Report 

Proiect Description 

a Worksheet RDD20 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

- 

Input Data 

Slope 0.006300 ft'fl 
Discharge 93.00 CfS 

Options 

Current Rouohness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannlnas Coefficient - 
Water Surtace Elevation 

Elevation Range 

Flow Area 
Wened Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 

0.045 

1,341.45 n 
1,340.00 to 1,344.00 

38.2 ft2 
42.81 fl 

42.68 ft 
1.45 ft 

1,340.98 ft 
0.034352 ft'fl 

Specific Energy 1.341.54 tt 

Froude Number 0.45 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Naturai Channel Points 

Station Elevation 
fft) In) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
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I 
Cross Section for Irregular Channel 

I Project Description 

Worksheet RDDZO 

I Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Secffan Data 

Mannings Coefficient 0.045 

Slope 0.006300 W t  

Water Suriace Elevation 1,341.45 ft 
Elevation Range 1,340.00 to 1,344.00 
nicrhsrnm 93.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
cl:\ ... \ I ' O U ~ ~ S  ec\ioutes d ec.irn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlawMaster v6.1 1614kI 
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- 
Project Description 

Worksheet ROD21 
~ i o w  Element irregular Channel 
Method Manning's Formula 

Solve For Channel Depth 

lnnut Data 
- 

Slope 0.006300 Wft 
Discharge 21.00 cfs 

Project Summary Report 

- - 
Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 
Water Surface Elevation 
Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 

7 

Specific Energy 1.340.75 f l  

Froude Number 0.41 

Flow Type Subcritical 

Rouahness Seaments - - 
Start End Mannings 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
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Gross Section 
Cross Section for Irregular Channel 

Prolect Description 

Worksheet RDD21 

FIOW Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

- - -  

Section Data 

Manninss Coefficient 0.045 

Slope 0.006300 ftln 

Water Surface Elevation 1,340.71 fi 

Elevation Range 1,340.00 to 1,344.00 

Discharge 21 .OO Cis 

v : z o . o ~  
H:1 
NTS 1 

project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
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04/14/04 07:26:12 AM 0 Haestad EAethocls, lnc. 37 Brookside Road Waterbuiy, CT 06708 USA (203) 756-1666 Page 1 of 1 



Project Summary Report 

I Worksheet RDD46 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.005000 WR 
Discharge 120.00 cis 

Options 

Current Roughness Method Improved ~otter ' i  Method 

Open Channel Weighting Method Improved Loner's Method 
chsarl channel W e i ~ h t i n ~  Metho, Horton's Method 

- - 

Results 

Manninas Coefficient 0.045 - 
Water Surface Elevation 1,290.99 f i  
Elevation Range 1,290.00 to 1.295.00 

~ i o w  Area 55.9 ft2 
Wetted Perimeter 63.31 f i  
Top Width 63.16 f i  

Actual Depth 0.99 fi 

Critical Elevation 1.290.55 f l  
Critical Slope 0.036896 Wit 
Velocity 2.15 Ws 

Velocity Head 0.07 fi 

Specific Energy 1.291.06 ft 

Froude Number 0.40 

Flow Tvoe Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

I 

Natural Channel Points 

Station Elevation 
lft) ift) 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS INC 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RD046 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.005000 Wit 
Water Surface Elevation 1 ,290.99 a 
Elevation Range 1,290.00 to 1,295.00 

Discharge 120.00 cfs ' 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
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Slope 0.005000 Wft 
Discharge 125.00 cfs 

Project Summary Report 

Project Description a Worksheet RDD47 
Flow Element irreoular Channel 

Method Manning's Formula 
Solve For Channel Depth 

InDut Data 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Metho, Hotton's Method 

Results 

Mannings Coefficient 
Water Surface Eievation 
Elevation Range 
Flow Area 
Wetted Perimeter 

Top Width 

Actual Depth 
Criticai Eievation 

Critical Slope 
Velocity 
Velocity Head 
Specific Energy 

0.045 
1,291.01 n 

1,290.00 to 1295.00 

57.4 ft2 
63.63 ft 

63.48 ft 
1.01 ft 

1,290.56 ft 
0.036592 Wft 

Froude Number 0.40 
Flow Type Subcritical 

Rouahness Seaments 

Slalt End Mannings 
Station Station Coeflicient 

O+OO 5+00 0.050 
5+00 5+90 0.045 
5+90 9+40 0.050 

Natural Channel Points 

Station Elevation 
(fi) (a) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC 
q:\.. \routes ediautes d ec frn2 ENGINEERING & ENVIRONIMENTAL CONSULTANTS INC. FiowMaster v6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDD47 
Flow Element irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.005000 fVft 
Water Surface Elevation 1,281.01 f l  
Elevation Range 1.290.00 to 1,295.00 

Discharge 125.00 cfs 

v:20.011 
H:l 
NTS 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS INE 
q:\ ... \roL!tes ec\ro~ltes d ec.irn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 
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Project Summary Report 

Praiect Description 

Worksheet RCPEOI 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel D e ~ t h  

Input Data 

Slope 0.01 1800 ftfft 
Discharge 2,010.00 cfs 

Options 

Current Roughness Method improved Loiter's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Methoi Horton's Method 

Results 

Mannincls Coefficient 0.046 . 
Water Surface Elevation 

Elevation Range 

Flow Area 

Wetted Perimeter 

Top Width 

Actual Depth 

Critical Elevation 

Critical Slooe 

::!%:::Head 

Speclfic Energy 

Froude Number 

Flow Tvoe 

1,629.33 fl 
1,626.00 to 1,630.50 

397.2 ft2 

228.95 ft 

228.63 i t  

3.33 ft 

1,628.92 ft 
0.027978 Wft 

5.06 Ws 

0.40 ft 

1,629.73 ft 

0.68 
Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) cw 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPEOI 
FIOW Element Irregular Channel 

Method Manning's Formula 

Soive For Channel Depth 

p~ 

Section Data 

Mannings Coefficient 0.046 

Slope 0.01 1800 Wfl 
water Surface Elevation 1,629.33 fl 
Elevation Range 1.626.00 to 1.630.50 
Discharge 2,010.00 cis 

v:20.0[1 
H: l  
NTS 

project ~ ~ ~ i ~ ~ ~ ~ :  ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 
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Cross Section 
Gross Section for Irregular Channel 

Project Descrlptlon 

Worksheet RCPE02 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.048 

Slope 0.008300 ftlfl 

Water Suiiace Elevation 1,550.23 ft 
Elevation Range 1,545.00 to 1,551.00 

Discharge 3,998.00 cfs 

v : 2 0 . 0 h  
H:1 
NTS 

a 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description 

Worksheet RCPEO3 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

S l o ~ e  0.008400 fWft 

Discharge 3,611 .OO cis 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 

Flow Area 
Wetted Perimetel 

Top Width 

Actual Depth 
Critical Elevation 

Critical Slope 

- 
Specific Energy 1,509.88 f t  
Froude Number 0.57 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 1 +OO 0.050 

1 +00 2+70 0.045 

2+70 3+78 0.050 

Natural Channel Poinis 

Station Elevation 
(ft) Pi 

O+OO 1.510.50 

Project Engineer: ENGINEERiNG & ENVIRONMENTAL CONSULTANTS INC. 
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Gross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE03 
Flaw Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.048 

Slope 0.0084oo wn 
Water Surface Elevation 1,509.54 ft 

Eievation Range 1,sos.Oo to 1.510.50 

Discharge 3,611 .00 cfs 

1,509.00 

1 ,508 .00 .  . . . . .  

1,507.00 . . . . . . .  

1,506.00 . . . . . . .  

1,505.00 . . 

O t O O  Ot50 i t 0 0  1 +50 2tOO 2+50 3tOO 3+50 

v:20.0[1 
H:l  
NTS 



Project Summary Report 

- 
Project Description 

Worksheet RCPEO4 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.009WO Wft 

Discharge 467.00 cfs 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho, Horton's Method 

Resuits 

Mannings Coefficient 0.049 

Water Surface Elevation 

Elevation Range 

Fiow Area 

Wetted Perimeter 

Top Width 

Actual Depth 

Criticai Elevation 

Criticai Slooe 

Velocity 

Velocity Head a 
Soecific Enerqv .. 
Froude Number 

Fiow TvPe 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0+00 2+00 0.050 
2iOO 2+90 0.045 

2i90 5+30 0.050 

Natural Channel Points 

Station Elevation 
(ftl (ftl 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

- 
Pralect Description 

Worksheet RCPEO4 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.049 

Slope 0.009000 Wii 
Water Surface Elevation 1,469.51 ft 

Elevation Range 1,468.00 to 1,470.00 

Discharge 467.00 cis 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 j614kI 



Project Summary Report 

Project Description 

e Worksheet RCPEOS 
Flow Element irreguiar Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.005800 Wft 
Discharge 785.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weighting Metho, Horion's Method 

Resuits 

Manning* Coefficient 0.049 

Water Suriace Elevation 
Eievation Range 
FIOW Area 
Wetted Perimeter 
Top Width 

Actual Depth 
Critical Eievation 

Critical Slope 

Specific Energy 
~ ~ 

Froude Number 0.40 

~ i o w  Type Suboriticai 

Rouohness SeQments 
- 

Stan' End Mannings 
Station Statton Coefficient 

O+OO 2+55 0.050 

2+55 2+90 0.045 

2+SO 5+20 0.050 

Natural Channei Points 

Station 
(fi) 

Elevation 
(ft) 

1,416.00 

1.414.00 

1,414.00 

1.412.00 

1.412.00 

1.41 4.00 

1,444.00 

1.41 6.00 

Proiect Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPEO5 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.049 

Slope 0.005800 Wfl 
Water Surface Elevation 1,414.92 R 
Elevation Range 1,412.00 to 1,416.00 

Discharge 785.00 cis 

Proiect Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q;\...\i~~ife~ ec\routes e ec.irn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [6141q 
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Project Summary Report 

Project Description 

e Worksheet RCPEO6 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

l n ~ u t  Data 

Slope 0.008000 Wft 
Discharge 331 .OO cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method lmproved Lotter's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.049 

Water Surface Elevation 1,469.41 ft 

Elevation Range 1,468.00 to 1,470.00 

Flow Area 196.1 ft2 

Wetted Perimeter 400.49 ft 

Top Width 400.46 ft 

Actual Depth 1.41 ft 

Critical Elevation 1,469.17 ft 

Critical Slope 0.051796 Wff 

Velocity 1.69 Ws 

0.04 ft Velacihj Head 

Specific Energy 1,469.46 fl 
Froude Number 0.43 1 
 low Tvnp Subcritical 

-- - 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

o+oo 2+00 0.050 

2+00 2+90 0.045 

Natural Channel Points 

Statton Elevation 
(ft) (ft) 

O i O O  1,470.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Cross Section 
Cross Section for Irregular Channel 

I Project Description 

Worksheet RCPEOG 
Flow Element Irregular Channel 

Method Manning's Formula 

Mannings Coefficient 0.049 

Slope 0.008000 tun 
Water Surface Elevation 1,469.41 fI 

Elevation Range 1,468.00 to 1,470.00 

v : 2 0 . o c 1  
H: l  
NTS 

I Praiect Enoineer: ENGINEERING & ENVIRONMENT 



Project Summary Report 

Project Description 

Worksheet RCPE07 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.007400 Wft 
Discharge 586.00 cfs 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methoi Horton's Method 

-- - 

Results 

Mannings Coefficient 
Water Surface Eievation 
Elevation Range 
Flow Area 
Wetted Penmeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical SioDe 

Velocity 
Veloclty Head 
Specific Energy 

Froude Number 
Flow TVDe 

0.53 
Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
lftl lft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Cross Section 
Cross Section for Irregular Channel 

Proiect Descriotion 

Worksheet RCPE07 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

- -- 
Sect~on Data 

Manninqs Coefficient 0.046 

Slope 0.007400 Wft 
Water Surface Elevation 1.489.26 fl 
Elevation Range 1.486.00 to 1,490.50 

Discharge 586.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\iautes c ec.frn2 ENGINEERING 8 EbIVIRONMENTAL CONSULTANTS INC. FlawMaster "6.1 [614k] 

04/14/04 07:42:24 AM 0 Hacstad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Summary Report 

Project Description 

Worksheet RCPEO8 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.005800 fWft 

Discharge 502.00 cfs 

Options 

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

Closed Channel Weighting Metho, Holion's Method 

Results 

Mannings Coefficient 0.046 
Water Surface Elevation 1.400.34 f t  

Eievation Range 1,397.00 to 1,401.50 

Flow Area 149.4 flz 
Wened Perimeter 90.46 fl 

Top Width 89.80 fl 
Actual Depth 3.34 ft 
Critical Elevation 1,399.64 fi 

Critical Slope 0.031475 Wfi * Velocity 3.36 Ws 

Velocity Head 0.18 ti 

Specific Energy 1,400.51 fl 

Froude Number 0.46 

 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coeificient 

O i O O  0+30 0.050 
0+30 Oi65 0.045 
0+65 Oi96 0.050 

Natural Channel Points 

Station Elevation 
( f i )  (ft) 

O+OO 1.401.50 
0+06 1,399.25 
0+30 1,399.00 
0+45 1,397.00 
0+50 1,397.00 

0+65 1,399.00 
0+90 1,399.25 
0+96 7,401.50 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
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Gross Section 
Cross Section for irregular Channel 

Project Description 

Worksheet RCPEOB 
FIOW Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.046 

Slope 0.005800 ftlfi 
Water Surface Elevation 1.400.34 fi 

Elevation Range 1,397.00 to 1,401.50 

Discharge 502.00 cfs 

v : i o . o I l  
H: l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 
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- - 

Slope 0.01 1000 ttlft 
Discharge 125.00 cfs 

Project Summary Report 

Project Description 

Worksheet RCPE09 
Flow Element irregular Channel 
Method Manning's Formula 

Solve For Channel Depth 

lnout Data 

-- 
Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Metho, Horion's Method 

Results 

Mannings Coefficient 0.050 
Water Surface Elevation 
Elevation Range 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Critical Siope 

Velocity 
Velocity Head 
Soecific Enerav -. 
Froude Number 0.46 

Flow Type Subcriticai 

Rouahness Seaments 

Start End Mannings 
Station Station Coefficient 

Natural Channei Points 

Station Elevation 
(n) (ft) 

O t O O  1,530.00 
11-00 1,529.00 
1+85 1,529.00 
41-95 1,528.00 

2+00 1,528.00 
2+10 1,529.00 
3+00 1,529.00 

4+00 1.530.00 

Project Engineer: ENGiNEERlNG & ENVIRONMENTAL CONSULTANTS INC 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPEO9 

~ i o w  Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.050 

Slope 0.01 1000 nnt 
Water Surface Elevation 1,529.30 tt 
Elevation Range 1,528.00 to 1,530.00 

Discharge 125.00 cfs. 

v :20.0k 
H : l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 



Project Summary Report 

Praiect Descriotion 

e Worksheet RCPElO 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.007100 ftlft 
Discharge 24.00 cfs 

Ontionn 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Lotter's Method 

Closed Channel Weighting Methoi Horton's Method 

Results 

Manninas Coefficient 0.045 " 
Water Surface Elevation 1,468.56 fi 

Elevation Range 1,468.00 to 1,470.00 

Flow Area 18.1 ft2 

Wetted Perimeter 54.69 fl 

Top Width 54.67 fl 

Actuai Depth 0.56 f t  

Critical Elevation 1,468.36 ff 

Critical Slope 0.048347 Wft 

Velocity 1.33 Ws 

Velocity Head 0.03 fi 

Specific Energy 1,468.59 f l  
Froude Number 0.41 
~ l n w  Tvnn Subcritical 

-- 

Roughness Segments 

Staif End Mannings 
Station Station Coefficient 

o+oo 2+00 0.050 
2+00 2+90 0.045 

Natural Channel Points 

Sfation Elevation 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\ioutes e ec.fln2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FIowMaster "6.1 [614k] 
04/14/04 08:00:44 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury CT 06708 USA (203) 755-1 666 Page 10 of 68 



Cross Section 
Gross Section for Irregular Channel 

Project Description 

Woksheet RCPEIO 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Manning* Coefficient 0.045 

Slope 0.007100 Wit 
Water Surface Elevation 1,468.56 fl 
Elevation Range 1,468.00 to 1,470.00 

Discharge 24.00 cis 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 1 
q:\ ... \routes ec\routes e ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.l  [614k] I 
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Project Summary Report 

Project Description 

Worksheet RCPEl I 
Fiow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

input Data 

Slope 0.005800 Wfi 
Discharae 622.00 Cfs 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horion's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 
Elevation Range 1 

Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 

Velocity 
Velocity Head 
Specific Energy 1,469.79 fi 
Froude Number 0.38 

Flow Type Subcritical 

- - 
Roughness Segments 

Start End Mannings 
Station Station Coefficient - 

O+OO 2+00 0.050 

2+00 2+90 0.045 

Natural Channel Points 

Station Elevation 
mi mi 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes e ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RCPE12 
Fiow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

l n ~ u t  Data 

Slope 0.00600Q Wit 
Discharge 591.00 cis 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.046 
Water Surface Elevation 1,354.34 n 
Elevation Range 1,352.00 to 1.355.50 
Flow Area 175.3 flz 
Wetted Perimeter 110.06 f l  
Top Width 109.74 fl 
Actual Depth 2.34 ft 
Critical Elevation 1,353.68 ft 

Critical Slope 0.031060 Wft 

Veiocity 
Velocity Head 
Specific Energy 
Froude Number 0.47 

Flow Type Subcritical 

Roughness Segments 

Star! End Mannings 
Station Station Coefficient 

O+OO 0+30 0.050 

0+30 0190 0.045 
Ot90 1+19 0.050 

Natural Channel Points 

Station Elevation 
(8) (fi) 

O+OO 1,355.50 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC, 
q:\ ... \routes ec\routes e ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE12 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.046 

Slope 0.006000 Wft 

Water Surface Elevation 1,354.34 R 
Elevation Range 1,352.00 to 1,355.50 

Discharge 591 .00 cfs 

v:i 0 . 0 b  
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\routes e ec.fm2 ENGiNEERlNG & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.1 [614kI 
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Project Summary Report 

Project Description 

Worksheet RCPE13 - Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Channel Depth 

Input Data 

slope 0.005800 Wft 
nlscharne 498.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Methol Horton's Method 

Results 

Mannings Coefficient 0.050 

Water Surface Elevation 1,414.67 fl 
Elevation Range 1,412.00 to 1,415.00 

Flow Area 291.1 ft2 

Wetted Perimeter 448.01 ft 

Top Width 447.74 f i  

Actual Depth 2.67 ft 

Critical Elevation 1,414.30 fi 

Critical Slope 0.049339 ft/R 

Velocity 1.71 Ws 

Velocity Head 0.05 ft 

Specific Enerqy 1,414.72 fl 

Froude Number 0.37 

~ l n w  Tvne Subcritical 

Roughness Segments 

Start End Manninas I . . 
Station station coefficient 

OtOO 2+55 0.050 

Natural Channel Points 

Project Engineer ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes e ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastei "6.1 [614kl 
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Cross Section 
Gross Section for Irregular Channel 

Project Description 

Worksheet RCPE13 
Flow Eiernent Irregular Channel 

Method Manning's Forrnuia 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.050 

Slope 0.005800 fVft 

Water Surface Elevation 1,414.67 tI 
Elevation Range 1.412.00 to 1.415.00 

Discharge 498.00 cfs 

v : z o . o n  
H : l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\routes e ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlawMaster "6.1 [614kI 
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Project Summary Report 

a Project Description 

Worksheet RCPEl4 - 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.005100 Wft 
Dincharne 625.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.047 

Water Surface Elevation 1,489.42 n 
Elevation Range 1,486.00 to 1,490.50 

Flow Area 191.0 ft2 

Wetted Perimeter 110.93 ft 

Top Width 110.34 l t  

Actual Depth 3.42 ft 
Critical Elevation 1,488.64 ft 

Critical Slope 0.031415 Wfi 
3.27 Ws @ ::::::Head 0.17 ft 

Specific Energy 1,489.58 ft 
Froude Number 0.44 
F I ~ W  ~ v n e  Subcriticai 

I 
Roughness Segments 

stari End Manninos I 
~ 

Station Station Coefficient 
- 

O+OO 0-140 0.050 
0+40 Oi80 0.045 
0+80 I f 1 9  0.050 

Natural Channel Points 

I 
I 

Station Elevation 
(ft) (ft) 

O i O O  1,490.50 

Project Engineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes e ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.l [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE14 . -  - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channei Depth 

Section Data 

Mannings Coefficient 0.047 

Slope o.oo5100 tvn 
Water Surface Elevation 1,489.42 ft 

Elevation Range 1.486.00 to 1,490.50 

Discharge 625.00 cfs 

v : 1 0 . o c 1  
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:j,,.\routes ec\routes e ec.trn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. FlowMaster "6.1 [614k] 
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Project Description 

Worksheet RCPE15 - Flow Element irregular Channel 

Method Manning's Formula 
Qnh,r. ~ n r  Channel D e ~ t h  

InDut Data 

Slooe 0.006500 t ~ f i  

Project Summary Report 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method' Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.049 
Water Surface Elevation 1,387.98 fi 

Elevation Range 1,386.00 to 1.389.00 

FIOW Area 340.1 ft2 

Wetted Perimeter 335.20 fi 

Top Width 334.86 R 

Actuai Depth 1.98 fi 

Critical Elevation 1,387.55 R 
Criiical Slope 0.040986 tuft 

2.49 WS Velocity 
Velocity Head 0.10 it 

Specific Energy 1,388.08 R 

Froude Number 0.44 1 
Flow Type Subcritical 

Rouqhness Segments 

Staiart End Mannings 
Station Station Coefficient 

O+OO 1+60 0.050 

1 +85 3+43 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

O+OO 1,389.00 

Project Engineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS LNG. 
@...\routes ec\routes e ec.tm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k1 
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Cross Section 
Cross Section for Irregular Channel 

Proiect Description 

Worksheet RCPE15 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.049 

Slope 0.0065oo wn 
Water Surface Elevation 1.387.98 fi 
Elevation Range 1.386.00 to 1.389.00 
Discharge 848.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \routes ec\rautes e ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614kl 
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Slope 0.006100 tiin 
Discharge 2,147.00 cfs 

Project Summary Report 

-- - - 

Project Description 

Worksheet RCPEI6 
Flow Element lrreguiar Channel 

Method Manning's Formula 

Solve For Channel Depth 

InDut Data 

Options 

Current Rouqhness Method improved Loner's Method 

Ooen Channel Weighting Method Improved Loner's Method . . 
Closed Channel Weighting Methot Horton's Method 

- - 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 
Fiow Area 
Welted Perimeter 
Top Width 
Actual Depth 
Criticai Elevation 

Criticai Slope 

:::::Head 

Specific Energy 

Froude Number 0.48 
Flow Type Subcriticai 

Rouqhness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 2+05 0.050 

2+05 2+55 0.045 

2+55 4+60 0.050 

Naturai Channei Points 

Station Elevation 
(ft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC 
q:\ ... \routes eclroutes e ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPEI6 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

- 
Section Data 

Mannings Coefficient 0.045 

Slope 0.006100 ttin 
Water Surface Elevation 1,443.76 ft 

Elevation Range 1,440.00 to 1,445.00 

Discharge 2,147.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlawMaster "6.1 [614k] 



Project Summary Report 

Project ~escript ion 

RCPE17 

Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.0068oo wfl 
Discharge 733.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 

Closed Channel Weighting Metho, Horlon's Method 

-~ 

Results 

Mannings Coefficient 0.049 

Water Surface Elevation 

Eievation Range 

Flow Area 

Wened Perimeter 

Top Width 

Actual Depth 

Critical Elevation 

Critical Siope 

- 
Specific Energy 1,382.88 tt 

Froude Number 0.41 

Flow Type Subcritical 

Roughness Segments 

Stan End Mannings 
Station Station Coefficient 

O+OO 2+80 0.050 

2+80 3+30 0.045 

Natural Channel Points 

Station Elevation 
I f l )  (fl) 

Project Engineer: ENGlNEERiNG &ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes edroutes e ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMasler v6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE17 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.049 

Slope 0.006800 Wfl 
Water Surface Elevation 1,382.82 fI 
Elevation Range 1.381 .OO to 1,383.00 

Discharge 733.00 cfs 

v:20.0[1 
H:l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
n.\ \m# l tms ~c\routns e ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlovvMaster "6.1 [614kI 



Input Data 

Siope 0.006soo wn 
Discharge 431.00 cfs 

Project Summary Report 

Project Description 

Worksheet RCPE18 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Options 

Current Roughness Method Improved Latter's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Manninqs Coefficient 0.046 . 
Water Surface Elevation 

Elevation Range 
Flow Area 
Wened Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 

t:1z:: Head 

Soecific Enerw .. 
Froude Number 0.48 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O i O O  0+30 0.050 

Oi30 0+80 0.045 

0+80 I +09 0.050 

Natural Channel Points 

Station Elevation 
(it) (fi) 

Project Engineer: ENGiNEERiNG & ENVIRONMENTAL CONSULTANTS iNC 
q:\ ... \routes %\routes e ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE18 

Flow Element Irregular Channel 

Method Manning's Formula 

Section Data 

Manning6 Coefficient 0.046 

Slope 0,006500 Wfl 
Water Surface Elevation 1,389.17 ft 

Elevation Range 1,387.00 to 1,390.00 

Discharge 431.00 cis 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:! ... \routes ec\roiltes e ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMastei vG.1 [614k] 
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v:20.011 
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Project Summary Report 

Project Description 

Worksheet RCPEIS 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

slope 0.006500 tvft 
Discharge 1.335.00 Cfs 

Options 

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

Closed Channel Weigllfing Methol Horton's Method 

Results 

Mannings Coefficient 0.046 

Water Suriace Elevation 1,390.41 ft 

Elevation Range 1,387.00 to 1,391.50 

Flow Area 280.3 ftz 
Wetted Perimeter 113.79 ft 
Top Width 112.98 fl 
Actual Depth 3.41 ft 
Critical Elevation 1,389.52 ft 
Critical Slope 0.025964 ftfff 

4.76 tvs 

v " ~ ~ ~ ~ H e a d  0.35 ft 

Specific Energy 1,390.77 fl 
Froude Number 0.53 

FIOW Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficienf 

O+OO 0 4 5  0.050 

0+35 0+85 0.045 

0+85 1+19 0.050 

Natural Channel Points 

Station Elevation 
(fl) (*) 

O f  00 1,391.50 

0+09 1,388.25 

0+35 1.388.00 

0+55 1,387.00 

0+65 1,387.00 

0+85 1,388.00 

l + l O  1,388.25 

1+19 1,391.50 

a 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \routes ec\routes e ec.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Descriptlan 

Worksheet RCPEI9 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.046 

slope 0.0065oo fvft 
Water Surface Elevation 1,390.41 ft 

Elevation Range 1,387.00 to 1,391 .SO 

Discharge 1,335.00 cfs 

V : S . O ~  
H : l  
N T S  

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE21 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.050 

Slope 0.005800 ftlfl 
Water Surface Elevation 1,394.25 fl 
Elevation Range 1.393.00 to 1,395.00 

Discharge 93.00 cfs 

project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ \routes ec\routes e ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614kl ... 
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Project Summary Report 

Project Description 

Worksheet RCPE22 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

lnout Data 

Slope 0.006000 WR 
Discharge 826.00 cfS 

Options 

Current Roughness Method Improved Loner's Method 

Ooen Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 

Fiow Area 
Wened Perimeter 

Top Width 
Actual Depth 
Criticai Elevation 
Critical Slope 

@ ::;::;tiead 

Specific Energy 
Froude Number 0.41 

Flow Type Subcriticai 

- 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

ation 

Project Engineer: ENGiNEERiNG & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes eclroutes e ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
0411 4/04 08:00:44 AM 0 Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 21 of 68 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE22 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

- - 

Section Data 

Mannlnqs Coefficient 0.047 
Slope 0.006000 M t  
Water Surface Elevation 1,369.35 ft 
Eievation Range 1,368.00 to 1,370.00 

Discharge 826.00 cfs 

v : 2 0 . 0 1 1  
H: l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description 

Worksheet RCPE23 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Innut Data 

slope o.oos600 wn 
Discharge 830.00 cis 

Options 

Current Rou~hness Method Improved Loner's Method - 
Ooen Channel Weiohtina Method Improved Loner's Method - - 
Closed Channel Weighting Methoi Horton's Method 

Results 

Manflings Coefficient 0.049 
Water Surface Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 

Actual Depth 
Critical Eievation 
Cridcal Slope 

Specific Energy - ~ 

Froude Number 
Fiow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Of00 2+00 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

O+OO 1.360.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q;\ ... \routes ec\routes e ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE23 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.049 

Slope 0.005600 Wfi 
Water Surface Elevation 1.359.73 ft 
Elevation Range 1,356.00 to 1,360.00 
Discharge 830.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ . \routes ec\routes e ecfm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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- 
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Slope 0.006200 Wft 
Discharge 860.00 cfs 

Project Summary Report 

- 

Project Description 

0 Worksheet RCPE24 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

lnout Data 

Options 

Current Rouahness Method improved Loner's Method 

Open Channei Weighting Method improved Lotter's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 
-~ 

Mannings Coefficient 
Water Suriace Elevation 

Elevation Range 
Fiow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 

0 ~ ~ ~ ~ ~ ~ t l e a d  
Specific Energy 
Froude Number 

Flow Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station CoeHicient 

O+OO 2+00 0.050 
2+00 3+20 0.045 
3+20 6+40 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS iNC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE24 

Flaw Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

v : zo .oL  
H: i  
NTS 

Section Data 

Manninqs Coefficient 0.049 

Slope 0.006200 Wfl 
Water Surface Elevation 1,359.72 ft 
Elevation Range 1,358.00 to 1,360.00 

Discharge 860.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\...\routes ec\routes e ecfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

04/14/04 07:45:48 AM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT06708 USA (203) 755-1668 Page 1 of 1 



1 Worksheet RCPE: 
FIOW Element irregular Channe 

Method Manning's Formula 
Solve For Channel Depth 

Inout Data 
-~ - 

Slope 0.003900 ~ f t  
Discharge 1,032.00 Cfs 

Project Summary Report 

Options 

Current Roughness Method Improved Loiter's Method 

ODen Channel Weighting Method Improved Lower's Method - ~ 

Ciosed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 
 low Area 
Wetted Perimeter 

Top Width 

Actual Depth 
Critical Elevation 
Critical Slope 

- 
Speciiic Energy 1,314.58 ft 

Froude Number 0.38 

flow Type Subcritical 

Rouclhness Segments 

Stan End Mannings 
Station Station Coefficient 

O+OO 0+20 0.050 

0+20 3+90 0.045 

3+90 18+30 0.050 

Natural Channel Points 
- - 

Station Elevation 
(fi) (it) 

O+OO 1,320.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE25 
Flow Element Irregular Ghannei 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.003900 M t  

Water Surface Elevation 1,314.49 n 
Elevation Range 1,312.00 to 1.325.00 

Discharge . 1,032.00 cfs 

- 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description 

Worksheet RCPE26 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope o . 0 0 4 9 ~  wn 
Discharge 224.00 cfs 

Options 

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

Closed Channel Weighting Metho8 Hortan's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 1.357.92 fl 

Elevation Range 1,357.00 to 1.360.00 

Flaw Area 156.3 it2 
Wetted Perimeter 320.40 ft 

Top Width 320.39 fi 
Actual Depth 0.92 fi 
Critical Elevation 1,357.59 R 

Critical Slope 0.042953 trm 
Velocity 1.43 Ws 

Velocity Head 0.03 fi 

Specific Energy 1,357.95 ft 

Froude Number 0.36 

Flow Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient. 

O+OO 3+27 0.050 
3 ~ 2 7  6+74 0.045 
6+74 1 O+OO 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

O+OO 1,360.00 
1 6 3  1,359.00 
3+27 1,358.00 
4+90 1,357.00 
5+10 1.357.00 
6+74 1,358.00 
8+37 1,359.00 

1 O+OO 1,360.00 

Project Engineer: ENGiNEERiNG & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\rautes e ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 08:00:44 AM @ Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 25 of 68 

L 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE26 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.004900 Wfl 
Water Surface Elevation 1,357.92 ft 

Elevation Range 1,357.00 to 1,360.00 

Discharge 224.00 cfs 

v : 2 0 . 0 c 1  
H : l  
NTS 

Project Enyineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description 

Worksheet RCPE27 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Inout Data 
- -  -- ~ 

Slope 0.006500 Wft 
Discharge 119.00 cfs 

Options 

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

Results 

Mannings Coefficient 0.050 

Water Surface Elevation 

Elevation Range 

Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 

Critlcai Slope 

- 
Specific Energy 1,387.29 ft 

Froude Number 0.34 

Flow Type Subcritical 

Rouahness SeQments 
- 

Starl End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Eievatlon 
(ft) (ti) 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Proiect Descriotion 

Worksheet RCPE27 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Section Data 

Manninos Coefficient 0.050 
Slope 0.006500 Wfi 
Water Surface Elevation 1,387.27 ft 

Elevation Range 1,386.00 to 1.388.00 
Discharge 119.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
a:\ ... \routes ec\routes e ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 



Slope 0.005700 tt/n 

Discharoe 43.00 CIS 

Project Summary Report 

Project Description 

Worksheet RCPE28 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

InDut Data 

Options 

Current Roughness Method improved Loner's Method 

O ~ e n  Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Methol Horton's Method 

Results 

Mannlngs Coefficient 
Water Surface Elevation 

Elevation Range 

Flow Area 
Wetied Perimeter 
Top Width 

Actual Depth 
Critical Elevation 

Critical Slope 

- 
Specific Energy 1,394.15 ft 

Froude Number 0.30 

Fiow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 2+50 0.050 

2+50 2+75 0.045 

2+75 5+75 0.050 

Natural Channei Poinis 

Station Elevation 
lft) ffti 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Cross Section 
Cross Section for Irregular Channel 

Project Descrjption 

Worksheet RCPE28 
Fiow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

~~ - 

Section Data 

Mannings Coefficient 0.050 

Slope 0.0057m Wft 
Water Surface Elevation 1,394.14 fi 
Elevation Range 1,393.00 to 1,395.00 

Discharge 43.00 cfs 

Project Engineer: ENGiNEERlNG & ENVIRONMENTAL CONSULTANTS ~NC- 
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Input Data 

Slope 0.006400 Wfi 
Discharge 1,562.00 Cfs 

Project Summary Report 

Project Description 

Worksheet RCPE29 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Options 

Current Rouahness Method Improved Lotter's Method 

ODen Channel Weishting Method lmproved Lotter's Method . - 

Closed Channel Weighting Metho, Horton's Method 

Resuits 

Mannlngs Coefficient 0.049 
Water Surface Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Criticai Elevation 
Critical Slope 

Velocity 
Velocity Head 
Specific Energy 

Froude Number 0.43 

ROW Type Subcritical 

Rouohness Seoments 
- - 

Stari End Mannlngs 
Statlon Station Coefficient 

01-00 31-70 0.050 

Natural Channel Points 

Station Elevation 
(fi) P) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Cross Section 

I Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE29 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Deoth 

Section Data 

Manninas Coefficient 0.049 
I Slope 0.0064oo tun 

Water Surface Elevation 1,347.96 R 
Elevation Range 1.346.00 to 1,349.00 

I Discharge 1,562.00 cfs 

v : 2 o . o L  
H:1 
N T S  

I Proiect Enaineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes eclroutes e ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaSter v6.1 [614k] 
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Project Summary Report 

- 

Project Description 

Worksheet RCPE3O 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Inout Data 
- - 

Slope 0.003500 n/it 
Discharge 210.00 Cfs 

Options 

Current Roughness Method Improved Latter's Method 

Open Channel Weighting Method improved Lotter's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 

Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Eievation 
Critical Slope 

0 Head - 
Specific Energy 

Froude Number 0.33 

Flow Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 0+20 0.050 
0+20 2+60 0.045 

Natural Channel Points 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE30 
 low Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

-- 

Section Data 

Mannings Coefficient 0.045 

Slope 0.003500 fvft 
Water Sulface Elevation 1,330.55 It 
Elevation Range 1,329.00 to 1.340.00 

Discharge 210.00 cfs 

v : z o . o f l  
H : i  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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~p - 

Slope 0.004300 Wff 
Discharge 21 1.00 cfs 

Project Summery Report 

Project Description 

a Worksheet RCPE31 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Inout Data 

Options 

Current Roughness Method Improved Loner's Method 

ODen Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Methoe Honon's Method 

-- 

Manning~ Coefficient 0.045 
Water Surface Elevation 1.337.47 R 
Elevation Range 1.336.00 to 1,347.00 

Flow Area 119.8 W 
Wetted Perimeter 163.17 fl 
Top Width 162.70 it 

Actual Depth 1.47 ii 
Critical Elevation 1.336.98 ft 

Critical Slope 0.037567 ft8t 

Velocity 
Velocity Head 
Specific Energy 

Froude Number 0.36 

Flow Type Subcritical 

Roughness Segments 

Start End . Mannings 
Station Station Coefficient 

O t O O  Ot20 0.050 

0+20 2t70 0.045 

Natural Channel Points 

Station Elevation 
(ft) (fl) 

O+OO 1,343.00 

Project Engineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. 
q:i.iroutes ec\routes e ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastei ~ 6 . 1  [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Prolect Descrlotion 

Worksheet RCPE31 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.004300 fvft 
Water Surface Elevation 1,337.47 i t  
Elevation Range 1.336.00 to 1,347.00 

Discharge 21 1 .OO cfs 

v : z o . o n  
H:i 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC- 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiawMaster "6.1 [614k] 



Project Summary Report 

Project Description 

Worksheet RCPE32 
Fiow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.004800 WR 
Discharge 432.00 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.045 
Water Surface Elevation 1.346.95 ft 
Elevation Range 1,345.00 to 1,355.00 

Flow Area 192.5 ft2 
Wetted Perimeter 198.13 ft 

Top Width 197.44 R 
Actual Depth 1.95 ti 
Critical Elevation 1,346.35 fi 
Critical Slope 0.033775 ttin 

2.24 Ws a ::;::E Head 0.08 R 
Specific Energy 1,347.03 ft 
Froude Number 0.40 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 0+20 0.050 

0+20 2 4 0  0.045 

2+30 1 0 4 0  0.050 

Natural Channel Points 

Station Eievation 
(ft) (ft) 

O+OO 1,353.00 
0+20 1,353.00 

0+30 1,345.00 

2130 1,347.00 
4+30 7,349.00 
6+30 1,351 .OO 

8+30 1,353.00 
T O G O  1,355.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Gross Section for Irregular Channel 

Project Descriptmn 

Worksheet RCPE32 
flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 
- ~ 

Section Data 

8+00 1 O i O O  12+00 

v a o . o n  
H : l  
NTS 



Slope 0.003800 Wft 
Discharge 0.00 cfs 

Project Summary Report 

Project Description 

Worksheet RCPE33 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Inout Data 

Options 

Current Roushness Method Improved Loner's Method 
Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methoi Hotton's Method 

Results 
- -~ 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 

Top Width 

Actual Depth 
Critical Elevation 

Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 0.00 

Flow Type NtA 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O i O O  Oi20 0.050 

0+20 2i70 0.045 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE33 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

... -. ...... - - - - ...-.-... 
Slope 0.003800 fWt 
Water Surface Elevation 1,355.00 ti 

Elevation Range 1.355.00 to 1,368.00 

Discharge 0.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \routes ec\routes e ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 (61 4kl 
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H:1 
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Slope 0.005300 Wft 
Discharge 1,391.00 Cfs 

Project Summary Report 

Project Description 

Worksheet RCPE34 

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

Innut Data 

Options 

Current Roughness Method Improved Loner's Method 

Ooen Channel Weiqhting Method Improved Loner's Method . - 

Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 
Fiow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Critical Siope 

@ ;:::::liead 

Snecific Energy 
Froude Number 0.44 

Flow Type Subcritical 

Rouahness Seornents 
p~~ - 

stari End Mannings 
Station Station Coefficient 

l + lO  2+60 0.045 

2+60 3+59 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Gross Section 
Cross Section for lrregular Channel 

Project Description 

Worksheet RCPE34 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.046 

Slope 0.005300 Wfl 
Water Surface Elevation 1.340.06 fl 
Elevation Range 1,338.00 to 1,341 .OO 

Discharge 1,391.00 cis 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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H:1 
NTS 



Project Summary Report 

Project Description 

Worksheet RCPE35 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Inout Data 

Slope 0.005600 ftift 
Discharoe 137.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 1,327.73 fi 

Elevation Range 1,327.00 to 1.330.00 

Flow Area 102.9 ft2 

Wetted Perimeter 260.19 ft 

Top Width 260.19 ft 

Actual Depth 0.73 R 

Critical Elevation 1,327.48 n 
Critical Slope 0.045890 ftiit 

Velocity 1.33 itis 

Velocity Head 0.03 f l  

Specific Energy 1,327.76 ft 

Froude Number 0.37 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coelflcient 

O+OO 3+27 0.050 

6+i4 10+00 0.050 

Natural Channel Points 



Cross Section 
Cross Section for lrregular Channel 

Project Description 

Worksheet RCPE35 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.005600 wn 
Water Surface Elevation 1,327.73 R 
Elevation Range 1,327.00 to 1.330.00 

Discharge 137.00 cfs 

e 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description 

Worksheet RCPE36 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.003900 Wfl 
Discharge 959.00 ofs 

Options 

Current Roughness Method Improved Loner's ~ e t h o d  

Open Channel Weighting Method improved Lotter's Method 

Closed Channel Weighting Metho, Hotton's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 1,314.42 R 
Elevation Range 1,312.00 to 1,325.00 

Flow Area 410.0 w 
Wetted Perimeter 339.32 f l  

Top Width 338.46 R 

Actual Depth 2.42 f i  

Critical Elevation 1,313.64 R 

Critical Slope 0.031659 Wff 
2.34 Ws 

:::::Head 0.09 R 
Specific Energy 1.31451 fi 
Froude Number 0.37 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 0+20 0.050 
0+20 31-90 0.045 
3+90 1 61-30 0.050 

Natural Channel Points 

Station Elevation 
(fl) (it) 

O+OO 1,320.00 
0+20 1,320.00 
01-30 1,312.00 
3+90 1,314.60 

7+50 1,317.20 
11+10 1,319.80 
14+70 1,322.40 
18+30 1,325.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for lrregular Channel 

Project Descriptjon 

Worksheet RCPE36 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve Far Channel D e ~ t h  

Section Data 

Mannings Coefficient 0.045 

Slope 0.003900 Wfl 
Water Surface Elevation 1.314.42 ft 

Elevation Range 1,312.00 to 1.325.00 

Discharge 959.00 cfs 

v : 2 0 . 0 b  
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. 
ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 



- ~ 

Slope 0.005300 Mt 
Discharge 718.00 Cfs 

Project Summary Report 

-- - 

Project Description 

Worksheet RCPE37 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Innut Data 

Options 

Current Rouahness Method improved Loner's Method 

O ~ e n  Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.049 
Water Surface Elevation 1.339.72 ft 
Elevation Range 1,338.00 to 1,340.00 

Fiow Area 430.9 f12 
Wetted Perimeter 659.61 fl 

Top Width 659.51 ft 

Actual Depth 1.72 fl 

Critical Elevation 1,338.96 fl 

Critical Slope 0.036147 Wit 

I Velocity 1.67 fVs 

Velocity Head 0.04 f i  
Specific Energy 1,339.76 fi  

Froude Number 0.36 

Flow Type Subcritical 

Roughness Segments 

Staid End Manninas . ~ 

Station Station coefficient 

5 6 0  8+60 0.050 

Natural Channel Points 

Station Elevation 
(fl) (fl) 

O+OO 1,340.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE37 
Fiow Element Irregular Channel 

Method Manning's Formula 

Soive For Channel D e ~ t h  

v : 2 0 . 0 h  
H:1 
NTS 

Section Data 

Mannings Coefficient 0.049 
Slope 0.005300 fvn 
Water Surface Elevation 1,339.72 ti 
Elevation Range 1,338.00 to 1,340.00 
Discharge 718.00 cfs 

* 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

ENGINEERING 5 ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 



Slope 0.0028oo fun 
Discharge 1,772.00 cfs 

Project Summary Report 

Project Description 

Worksheet RCPE38 
Flow Eiement Irregular Channel - 
Method Manning's Formuia 
Solve For Channel Depth 

lnout Data 

Options 

Current Roughness Method Improved Loner's Method 
O ~ e n  Channel Weighting Method Improved Loner's Method 

~ ~ 

Closed Channel Weighting Metho, Horion's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 

Flow Area 
Wetted Perimeter 

Top Width 

Actual Depth 
Critical Elevation 
Cri~cal Siope 

:;:!!Head 
Speclflc Energy 
Froude Number 0.32 

Flow Type Subcritical 

Rouahness Seaments 

Stan End Mannings 
Station Station Coefficient 

O+OO Of20 0.050 
0+20 2+30 0.045 
2+30 101-30 0.050 

Natural Channel Points 

Station Elevation 
(ft) (it) 

O+OO 1,328.00 
0+20 1,328.00 

0+30 1,320.00 
2130 1,322.00 
4+30 1,324.00 
6+30 1,326.00 
8+30 1,328.00 

10+30 1.330.00 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
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Gross Section 
Gross Section for irregular Channel 

Project Description 

Worksheet RCPE38 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.047 

Slope 0.002800 Wti 
Water Surface Elevation 1,323.73 ft 
Elevation Range 1,320.00 to 1,330.00 

Discharge 1,772.00 cfs 

C Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS IN . 
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Project Summary Report 

Proiect Descriotion 

Flow Element a Worksheet 
Method 
Solve For 

RCPE39 
Irregular Channel 
Manning's Formula 
Channel D e ~ t h  

Input Data 

S i o ~ e  0.006100 ftfft 
Discharge 222.00 cfs 

Ootions 

Current Roughness Method Improved Loner's Method 

Open Channei Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Holion's Method 

Results 

Manninas Coefficient 
Water Surface Elevation 

Elevation Range 
Flow Area 
Wcncd Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Veiocity 

Velocity Head * Speciiic Energy 
Froude Number 

Fiow TvDe 

1.73 WS 
0.05 n 

1,318.78 ft 

0.40 
Subcritical 

Roughness Segments 

Stali End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
rw 1%) 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC 
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Cross Section 
Cross Section for irregular Channel 

Project Description 

Worksheet RCPE39 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coellicient 0.047 

Slope 0.006100 M t  
Water Surface Elevation 1,318.73 fl 
Elevation Range 1,317.00 to 1,320.00 
Discharge 222.00 cfs 

v : z o . o L  
H : l  
NTS 

e 
Project Engineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. 

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaSter vG.1 [G14k] 



- - 

Slope 0.005100 tvtt 
Discharge 348.00 cfs 

Project Summary Report 

Project Description 

a Worksheet RCPE42 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Inout Data 

-- 
Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weighting Methol Horton's Method 

Resuits 
p~~ 

Mannings Coefficient 
Water Surface Elevation 
Elevation Range 
Fiow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 

e Head 

Spec~fic Energy 

Froude Number 0.40 

Flow Type Subcritical 

Roughness Segments 

Stan End Mannings 
Station Stntinn Coefficient 

Naturai Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE42 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 
- 

Mannlngs Coefficient 0.045 

slope 0.005100 ftlft 
Water Surface Elevation 1,257.95 R 
Eleration Range 1,257.00 to 1,260.00 
Discharge 348.00 cfs 

v : z o . o l l  
H:l 
NTS 

* 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

,ject Description 

Worksheet RCPE43 
~ 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

-- 

Input Data 

Slope 0.004300 Wfi 
Discharge 263.00 Cfs 

ootions - r ~ ~ .  ~ 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Metho, Honon's Method 

Results 
- ... , . nn"= 

Mannlngs Coenlclent u.u.+.4 

Water Surface Elevation 1,273.00 ff 

Elevation Range 1,272.00 to 1.275.00 
Fiow Area 185.4 W 

Wetted Perimeter 349.29 R 
Top Width 349.28 ft 

Actual Deoth 1.00 ff 
Cribcal Elevation 1,272.64 ft 

;;:pc;aYSlope 0.042091 f!ffl 
1.42 WS 

Velocity Head 0.03 fl 

Specific Energy 1,273.04 ft 

Froude Number 0.34 

Flow Type Subcritical 

I 
Station station 

O+OO 3+26 0.050 I 

Station tlevallon .... I 

P r a j e ~  

q:\..iroutes ec\routes e ec.frn2 ENGINEERING 
nu? 4104 08:00:44 AM O Haestad Methods, inc. 37 Brooks 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE43 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Section Data 

Mannings Coeiiicient 0.045 
Slope 0.004300 Wft 
Water Surface Elevation 1.273.00 tt 
Elevation Range 1,272.00 to 1,275.00 
Discharge 263.00 cis 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description 

Worksheet RCPE44 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.004800 ftift 
Discharge 1,891 .OO ds 

Options 

Current Roughness Method Improved Loner's Method 
Open Channei Weighting Method lmproved Lotter's Method 

Closed Channel Weighting Metho! Horton's Method 

Results 

Mannings Coefficient 0.045 
Water Surface Eievation 1,274.00 ft 

Elevation Range 1,272.00 to 1,275.00 

Fiow Area 590.3 A2 
Wetted Perimeter 418.88 ft 

Top Width 418.72 ft 

Actual Depth 2.00 it 

Critical Elevation 1,273.38 A 
Critical Slope 0.031968 ~ f t  

Velocity 2.86 Ws 

Velocity Head 0.13 R 
Specific Energy 1,274.13 A 
Froude Number 0.43 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 0+40 0.050 
D+40 31-88 0.045 
31-88 4+29 0.050 

Natural Channei Points 

Station Elevation 
(ft) (n) 

O+OO 1,275.00 
0+09 1,273.25 
0+40 1,273.00 
2+04 1,272.00 
2+24 1,272.00 

3188 1,273.00 

4+20 1,273.25 
4+29 1,275.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE44 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 
Slope 0.004800 fWft 
Water Surface Elevation 1,274.00 ft 

Elevation Range 1.272.00 to 1,275.00 
Discharge 1.691 .00 cfs 

v : 2 0 . 0 c 1  
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\ioutes e ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster ~ 6 . 1  1614kl 
0411 4/04 07:52:07 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 1 of 1 



Project Summary Report 

Project Description 

Worksheet RCPE45 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

SloDe 0.005800 fVfI 
Discharge 1,435.00 Cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channei Weighting Method improved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 
Water Surface Elevation 1,293.80 fi 

Elevation Range 1,292.00 to 1,295.00 

Flow Area 498.4 ft2 

Wetted Perimeter 406.74 fi 

Top Width 406.62 ft 

Actual Depth 1.80 f i  
Critical Elevation 1,293.29 ft 

Critical Slope 

Velocity 
Vnlocltv Head - - 

Specific Energy 1,293.93 ft 

Froude Number 0.46 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
lftl (fi) 

Project Engineer: ENGlNEERtNG & ENVIBONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE45 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.005800 fVfl 
Water Surface Elevation 1,293.80 ft 
Elevation Range 1.292.00 to 1,295.00 

Discharge 1,435.00 cfs 

v : 2 0 . 0 b  
H : l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTAIdTS IIIJC. 
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Project Description 

1) Worksheet RCPE46 - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

l n ~ u t  Data 

Slope 0.005800 Wli 
Discharae 248.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 

Water Sutface Eievation 1,292.93 ft 
Eievation Range 1,292.00 to 1,295.00 

~ i o w  Area 158.4 fi2 

Wened Perimeter 322.50 ft 

Top Width 322.49 ft 

Actual Depth 0.93 fi 

Critical Elevation 1,292.62 tt 

Critical Slope 0.042371 n/fi 

Velocity 1.57 Ws 

Veiocity Head 0.04 ft 

Specific Energy 1,292.96 ti 

Froude Number 0.39 

 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
rft\ (ft) 

q:\ ... \routes ec\rautes e ec.trn2 ENGINEERING & ENVlRONMl .... 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE46 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

-- 

Section Data 

Mannings Coefficient 0.045 

Slope 0.005800 Wft 

Water Surface Elevation 1,292.93 ft 
Elevation Range 1,292.00 to 1,295.00 

Discharge 248.00 cfs 

v : z o . o n  
H:l 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Project Summary Report 

Flow Element irregular Channel 

Method Manning's Formula 
Channel DeDth 

- - 
input Data 

S i o ~ e  0.003900 Wfi 
Discharge 1,669.00 cfs 

Options 

Current Roughness Method improved Lover's Method 

Open Channei Weighting Method improved Lotter's Method 

Results 

Manninas Coefficient 0.047 - 
Water Surface Elevation 1.280.41 R 
Elevation Range 1,278.00 to 1.281.00 

Flow Area 734.8 f12 
Wetted Perimeter 586.95 R 
Top Width 586.75 fi 
Actual Depth 2.41 fi 
Critical Elevation 1,279.79 ft 
Criticai Slope 
v e , o T  
Velocttv Head 
Specific Energy 1,280.49 fl 
Froude Number 0.36 

~ i o w  Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 2160 0.050 

2t.60 3+35 0.045 

3+35 5+93 0.050 

Station Eievation 
(R) (fi) 

O+OO 1,281 .OO 

0+08 1,279.50 

2+60 1.279.00 

q:\..\routes ec\routes e ec.trn2 ENGINEERING & 
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Cross Section 
Cross Section for Irregular Channel 

Prolect Description 

Worksheet RCPE47 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.047 

Slope 0.003900 ftlft 

Water Surface Elevation 1,280.41 ft 
Elevation Range 1,276.00 to 1.281.00 

Discharge 1,669.00 cfs 

v : 2 0 . 0 c 1  
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. 
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Project Summary Report 

RCPESO 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.003100 tVtt 
Discharge 1.81 1.00 Cfs 

Options 

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

Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.046 
Water Surface Elevation 1,263.46 ft 

Elevation Range 1,260.00 to 1,265.00 

 low Area 669.1 ftz 

Wetied Perimeter 362.28 ti 

Top Width 362.01 ft 

Actual Depth 3.46 ft 
Critical Elevation 1.262.51 R 

Critical Slope 0.031543 Wit 

veioc!ty 2.71 Ws 

Veloclty Head 0.11 R 

Specific Energy 1.263.58 R 

Froude Number 0.35 

Flow Type Subcritical 

Roughness Segments 

Stan End Mannings 
Station Station Coefficient 

O+OO 1+15 0.050 

1115 2+65 0.045 
2+65 3+78 0.050 

Natural Channel Points 

Station Elevation 
(ti) (ft) 

O+OO 1,265.00 
0+13 1,262.50 

11.15 1.262.00 
1 +65 1,260.00 
2+15 1,260.00 
2+65 1,262.69 
3+65 1,262.50 
3+78 1,265.00 

project Engineer: ENGiNEERlNG & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPESO 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.046 

Slope 0.003100 Wft 

Water Surface Elevation 1,263.46 ft 

Elevation Range 1,260.00 to 1,265.00 

Discharge 1.811.00 cfs 

Project Enpineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description 

Worksheet RCPESZ 
Flow Element Irregular Channel 

Method Manning's Formula 

solve For Channel Depth 

inDut Data 

Slope 0.003100 Wit 
Discharoe 221 .OO cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho1 Holton's Method 

Results 

Mannings Coefficient 0.045 
Water Sulface Eievation 1.261.32 ft 
Elevation Range 1,260.00 to 1,264.00 

Flow Area 130.9 ft2 
Wetted Perimeter 148.83 ft 

Top Width 148.79 f I  
Actual Depth 1.32 ft 

Critical Elevation 1,260.70 fI 
Critical Slope 

Specific Energy 1,261.36 ft 

Fraude Number 0.32 

Flow Type Subcriticai 

- 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 2+00 0.050 
7+00 4+00 0.045 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE52 
RDW Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Manning5 Coefficient 0.045 

Slope 0.003100 WH 
Water Surface Elevation 1,261.32 R 
Elevation Range 1,260.00 to 1,264.00 
Discharge 221.00 of5 

v : zo .oC1  
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Project Summary Weport 

Project Description 

Worksheet RCPE53 
Flow Element lrwyular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.004800 Wft 
Discharge 185.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Mannlngs Coefficient 0.045 
Water Surface Elevation 1,344.42 ft 

Elevation Range 1,343.00 to 1,353.00 

Flow Area 101.9 ft2 
Wetted Perimeter 144.16 ft 

Top Width 143.65 ft 

Actual Depth 1.42 ft 

Critical Elevation 1,343.96 f t  

Critical Slope 0.037819 Wfi 

Velocyy 1.82 Ws 

veioclty Head 0.05 n 
Specific Energy 1,344.47 f t  

Froude Number 0.38 

Fiow Type Subcritical 

Rouohness Seaments " 

Start End Mannings 
Station Station Coefficient 

0+20 2+30 0.045 
2+30 1 &30 0.050 

Natural Channel Points 

Station Elevation 
Lft) (ft) 

Projeot Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE53 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coelh'cient 0.045 

Slope 0.004800 Wfl 
Water Surface Elevation 1,344.42 f l  
Elevation Range 1,343.00 to 1,353.00 
Discharge 185.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
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Project Summary Report 

Project Description 

Worksheet RCPE54 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.005500 fVfl 
Discharge 723.00 Cfs 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Welghting Methol Hotton's Method 

Results 

Mannings Coefficient 0.046 . - 

Water Surface Elevation 1,310.47 fI 

Elevation Range 1.308.00 to 1,314.00 

FIOW Area 261.9 n2 
Wetted Perimeter 212.37 fI 

Top Width 212.05 fI 

Actual Depth 2.47 fI 

Critical Elevation 1,309.77 ft 

Critical SiOPe 

;:;::;Head 

Specific Energy 1,310.59 ft 

Froude Number 0.44 

~ i o w  Type Subcritical 

Rouohness Seaments - - 
Stan End Mannings 

Station Station Coefficient 

Natural Channel Paints 

Station Elevation 
( f t )  lft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPE54 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.046 

Slope 0.005500 fVn 
Water Surface Elevation 1,310.47 n 
Elevation Range 1,308.00 to 1,314.00 

Discharge 723.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

wor~sneer nvLL.- 

 low Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

om...- n nna-nn RIH awlpe U.""".."" t " , .  

Discharge 981 .OO Cfs 

- upuons 

Current Roughness Method Improved Lottefs Method 
- -, I .. .-.. ,..-... ."..*,,̂ A ,m".".,an. l Attor'. .. " ' 

I 
upen tinannet vvetyrlwty I Y I T U I U ~  , , , I ~ , Y v I U  LY..I. 6 wlemoa 

Closed Channel Weighting Methol Horton's Method -- 

Results 

Mannings ~ae i t lc len~ V.YL(I. 

Water Surface Elevation 1,354.62 
I 

Elevation Range 1,352.00 to 1,355.50 

~ i o w  Area 282.4 ft2 

Wetted Perimeter 171.31 ft 

Top Width 170.93 n 
Actual Depth 2.62 it 

Critical Elevation 1,353.96 ft I 
Critical Slope 0.032460 Wft W Velocity 3.47 ft/s 
Velocity Head 0.19 fl 

Specific Energy 1,354.81 ft 
- ~ .  A. 5,..-L-. n an rruuue IYUIIIUGI -. .- 
Flow Type Subcritical 

nents 

-- - 

-- 
I 

Roughness Segr 
- .. ... 

I 
Start t na  ~vrann~~ys  - .  .. --.-~.:... 

Station stallon cloe~r!ti~tlr~~ 

O+OO 01-60 0.050 

0+60 1 +20 0.045 - --- I 
-- I 

Natural Channei Points 

Station Elevation 
Ift) (ft) 

project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDEO5 

Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Deoth 

Section Data 

Mannings Coefhcient 0.047 
Slope 0.006300 ft/it 

Water Surface Elevation 1.354.62 f i  
Elevation Range 1,352.00 to 1,355.50 
Discharge gS1.00 cfs 



Project Summary Report 

Project Description 

RDEOS 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.007600 Wit 
Discharge 39.00 cfs 

options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Lotter's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 
Water Surface Elevation 1.478.91 f I  
Eievation Range 1,478.00 to 1,480.00 

Flow Area 21.2 tr 
Wetted Perimeter 41.54 ff 
Top Width 41.49 R 
Actual Depth 0.91 fl 
Critical Elevation 1,478.64 ft 

Critical Slope 

Velocity - 
Velocitv Head 
Specific Energy 1,478.96 fl 
Froude Number 0.45 

Flow Type Subcriticai 

- 
Roughness Segments 

Start End Mannings 
Station Station Coefficient 

- ~ 

Natural Channel Points 

Station Elevation 
lftl ffti 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... iroutes eciioutes e ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMasteiv6.1 [614k] 
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Cross Section 
Gross Section for Irregular Channel 

Worksheet RDEO9 

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

~~~ ~ ~ - ~ 

Section Data 

Mannings Coefficient 0.045 
Slope 0.007600 Wfi 
Water Surface Elevation 1,478.91 f l  
Elevation Range 1,478.00 to 1,480.00 
Discharae 39.00. cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 



Project Summary Report 

Project Description 

RDElO 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.006900 fun 
Discharge 60.00 C k  

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Methoi Honon's Method 

Results 

Mannings Coefficient 0.049 

Water Surface Elevation 1,479.15 R 
Elevation Range 1,478.00 to 1,480.00 

FIOW Area 63.5 ft2 

Wetted Perimeter 274.68 R 
Top Widfh 274.63 R 
Actuai Depth 1.15 ft 

Critical Elevation 1,478.78 fl 
Critical Slope 0.046378 Wff 

Veioclty 0.94 Ws 
Veioclty Head 0.01 f t  
Specific Energy 1,479.16 ft 

Froude Number 0.35 

 low Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 2100 0.050 

2+00 2+45 0.045 
2+45 4+45 0.050 

Natural Channel Points 

Station Elevation 
(fl) (ft) 

O+OO 1,480.00 
1 +00 1,479.00 
2+00 1,479.00 
2+20 1,478.00 
2+25 1,478.00 
2+45 1.479.00 

3+45 1,479.00 
4145 1,480.00 

a 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Dsscriptian 

Worksheet RDEIO 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Manninqs Coefficient 0.049 . 
Slope 0.006900 Wft 
Water Surface Elevation 1,479.15 ff 
Elevation Range 1,478.00 to 1.480.00 

Discharge 60.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlawMaster vG.1 161 4kI 



Project Summary Report 

a Project Description 

Worksheet RDEl 1 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

lnaut Data 

Slope 0.006500 Wlt 
Discharge 363.00 cfs 

Options 

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

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 
Water Surface Eievation 

Elevation Range 
Flow Area 
Wetted Perimeter 

Top Width 

Actual Depth 
Critical Elevation 

Critical Slope 

~ e i o c ~ t y  
Veloclty Head 

Specific Energy 

0.035456 Wft 
1.98 WS 
0.06 fl 

1.488.72 fi 

Froude Number 0.43 

~ i o w  Type Subcfltical 

- - 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

- - 
Natural Channel Points 

Station Elevation 
iftl in) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes e ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDEl l  
flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.006500 Wft 
Water Surface Elevation 1,488.66 R 
Elevation Range 1,487.00 to 1,490.00 

Discharge 353.00 cis 

. . . . . . . . .  , . . .  

. . . . . . . . . . . . . . . . . . . . .  . . . . . .  1,488.00 
1,487.00 . . . . . . . . . . .  

O+OO 1 +00 2tOO 3+00 4+00 5+00 6+00 7100 

v : z o . o ~  
H: l  
N TS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. 
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Project Summary Report 

Project Description 

Worksheet RDE13 
Fiow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

lnout Data 

Slope 0.005500 Wfi 
Discharge 513.00 CfS 

Options 

Current Roughness Method Improved Loiter's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Metho! Horion's Method 

Results 

Mannings Coefficient 0.047 
Water Surface Elevation f,400.37 ft 
Elevation Range 1,397.00 to 1,401 .OO 

Flow Area 157.9 ft2 
Wetted Perimeter 98.00 ft 

Top Width 97.52 ft 

Actual Depth 3.37 ft 
Critical Elevation 1.399.65 R 
Critical Slooe 0.031781 Wit 
Velocity 

Specific Energy 1.400.53 f l  
Froude Number 0.45 

Flow Type Subcritical 

- 

Roughness Segments 

Start End Mannin~s 
Station Station Coefficient 

- - 
Natural Channel Points 

Station Elevation 
lft, (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project DescripBon 

Worksheet RDEl3 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Deoth 

Section Data 

Manninas Coefficient 0.047 

Slope 0.005500 nlfi 
Water Surface Elevation 1,400.37 fl 
Elevation Range 1,397.00 to 1,401 .OO 

Discharge 513.00 cfs 

~ : 5 . 0 h  
H : l  
NTS 

Project En~ineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING. 
q:\ ... \toiites ec\routes e ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RDE16 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.008300 Wff 
Discharge 1,029.00 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.048 
Water Surface Elevation 1,395.35 ff 

Elevation Range 1,393.00 to 1,396.50 

Flow Area 410.7 ff2 
Wetted Perimeter 402.35 ft 

Top Width 402.13 ft 

Actual Depth 2.35 ff 
Critical Elevation 1,394.91 ft 

Critical Slope 

Specific Energy 
Froude Number 0.44 

flow Type Subcritical 

-~ 

Roughness Segments 

start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
lft) Iff) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \routes ec\ioutes e ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 j614kl 
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Cross Section 
I Cross Section'for Irregular Channel 

Project Description 

Worksheet RDE16 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.048 

Slope 0.006300 ttlft 
Water Surface Elevation 1.395.35 f l  

Elevation Range 1,393.00 to 1,396.50 

Discharge 1,029.00 cis 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster ~ 6 . 1  [614k] 



Project Summary Report 

Project Descripiion 

Worksheet RDE19 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

input Data 

Slope 0.006500 rt/n 
Discharge 652.00 Cfs 

options 

Current Roughness Method improved Loner's Method 

Ouen Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.049 

Water Surface Elevation 1.389.35 fl ~. ~ 

Elevation Range 1,387.00 to 1,390.50 

Flow Area 268.8 ft2 

Wetted Perimeter 275.85 ft 

Top Width 275.71 ft 

Actual Depth 2.35 ft 

Critical Elevation 1,388.91 ft 

Critical Slaoe 0.040799 fUfi 

Velocity 
Veloclty Head 
Specific Energy 1,389.44 ft 

Froude Number 0.43 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft, (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\routes e ec.im2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 1614kI 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDElS 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings CoeHicient 0.049 

Slope 0.006500 ttlfl 
Water Surface Elevation 1,389.35 R 
Elevation Range 1,387.00 to 1,390.50 

Discharge 652.00 cfs 

v:20.0[1 
H : l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Project Summary Report 

Project Description 

Worksheet RDEZI 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.006500 Wft 
Discharge 24.00 cfS 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 1,386.93 f t  
Elevation Range 1,386.00 to 1,388.00 

Flow Area 13.3 W 
Wetted Perimeter 23.66 A 
Top Width 23.57 A 
Actual Depth 0.93 ft 
Critical Elevation 1,386.61 R 
Critical Slope 0.040475 ~ f t  

Velocity 1.81 Ws 
Velocity Head 0.05 R 
Specific Energy 1,386.98 R 
Froude Number 0.43 

FIOW Type Subcritical 

Roughness Segments 

Starl End Mannings 
Station Station Coefficient 

O+OO 3tOO 0.050 

3+0U 3t25 0.045 

3t25 6t25 0.050 

Natural Channel Points 

Station Elevation 
( f t )  (n) 
OtOO 1,388.00 

1 t50 1,387.00 

3+00 1,387.00 

31-1 0 1,386.00 

3+15 1,386.00 

3+25 1,387.00 

4475 1,387.00 

6+25 1,388.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Gross Section for Irregular Channel 

Project Description 

Worksheet RDE21 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.006500 Wft 

Water Surface Elevation 1,386.93 ft 
Elevation Range 1,386.00 to 1,388.00 

Discharge 24.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\ioutes e ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [6141<] 
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Slope 0.006000 wtt 
Discharge 1,357.00 cis 

Project Summary Report 

Project Description 

Worksheet RDE25 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Inout Data 

-- - 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Hotton's Method 

Results 
-~ ~ 

Mannings Coefficient 
Water Surface Elevation 

Eievation Range 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Criticai Elevation 

Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 

~ i o w  Type Subcritical 

Rouqhness Segments 

1 OcOO 1,310.00 

Prajed Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. 
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Start End Mannings 
Station Station Coefficient 

O i O O  3+26 0.050 

3i26 6+74 0.045 

6+74 lot00 0.050 

Natural Channel Points 



Cross Section 

I Gross Section for Irregular Channel 

Project Descrlpbon 

Worksheet RDE25 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.047 

Slope 0.006000 Wfl 
Water Suriace Elevation 1,308.82 f l  
Elevation Range 1,307.00 to 1.31 0.00 
~i'scharge 1,357.00 cfs 

v:20.011 
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC, 
ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 



Input Data 

Slope 0.005600 WR 
Discharge 97.00 Cfs 

Project Summary Report 

Project Description 

Worksheet RUE28 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Options 

Current Rou~hness Method Improved Loner's Method " 

Ooen Channel Welahtlna Method improved Lotter's Method - ,  - - - 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.047 
Water Surface Elevation 1.388.52 R 
Elevation Range 1,387.00 to 1,390.00 
Flow Area 70.4 fV 
Wetted Perimeter 159.44 fI 

Top Width 159.37 ft 
Actual Depth 1.52 R 
Critical Elevation 1,368.14 R 
Critical Slope 
Velocity 
Veloclty Head 
Specific Energy 
Froude Number 

Flow Type Subcritical 

Rouohness Segments - 
Start End Mannings 

Station Station Coefficient 

O+OO 3+25 0.050 
3+25 3+60 0.045 
3+60 5+40 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Gross Section 
Cross Section for Irregular Channel 

Worksheet RDE28 
FIOW Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

- 

Section Data 

Mannlngs Coefficient 0.047 

Slope 0.005600 wft 
Water Surface Elevation 1.388.52 ft 
Elevation Range 1,387.00 to 1,390.00 

Discharge 97.00 cfs 

v : 2 0 . 0 C 1  
H : l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Project Summary Report 

Project Description 

Worksheet RDE30 
Row Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.005800 fvft 
Discharge 989.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.049 
Water Surface Elevation 1,307.61 ft 

Elevation Range 1,306.00 to 1,308.50 

Flow Area 524.8 lt2 
Wened Perimeter 712.65 ft 

Top Width 712.55 ft 

Actual Depth 1.61 ff 

Critical Elevation 1,307.21 ft 

Criiical Slope 

"e,oc, 
Veiocity Head 
Speciflc Energy 1,307.66 ft 

Froude Number 0.39 

Flow Type Subcrltical 

Rouahness Seoments 
- -  

Stari End Manning~ 
Station Station Coefficient 

Naturai Channel Points 

Station Elevation 
(fii (ft) 

O+OO 1,308.50 
2+00 1,307.00 
4+00 1,307.00 
4+10 1.306.00 
5+40 1,306.00 
5+50 1,307.00 
7+50 1,307.00 
9+50 1,308.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 

q:\ ... \routes e~\routes e ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. Fiowliilaster v6.1 I614kl 
04j14104 08:00:44 AM Q Haestad Methods, Inc. 37 Brookside Road Waterbuiy, CT 06708 USA (203) 755-1666 Page 60 of 68 



v : 2 0 . 0 L  
H:1 
NTS 



Project Summary Report 

Project Description 

Worksheet RDE31 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve Far Channel Depth 

-- - 
Input Data 

Slope 0.005300 itlft 
Discharge 224.00 Cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 
Water Surface Elevation 1,343.94 11 

Elevation Range 1,343.00 to 1,345.00 

~ i o w  Area 102.7 w 
Wetted Perimeter 1 18.87 f f  
Top Width 118.78 ft 
Actual Depth 0.94 ft 
Critical Elevation 1,343.53 ft 
Critical Slope 

Velocity 
Veiocitv Head 

0.037118 Wft 
2.18 ft/s 

0.07 ft , 

Specific Energy 1,344.01 fl 

Froude Number 0.41 

Flow Type Subcritical 

Roughness Segments 

Start End Man nings 
Station Station Coefficient 

- 
Natural Channel Points 

Station Elevation 
(fti (fti 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

- - 

Project Description 

Worksheet RDE31 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.005300 Wfl 
Water Surface Elevation 1.343.94 f l  
Elevation Range 1,343.00 to 1,345.00 

Discharge 224.00 cfs 

v:20.0[1 
H : l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \mutes edroutes e ec.im2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RDE32 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

innut Data 

Slope 0.005500 ftiR 
Discharge 224.00 CfS 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method improved Loner's Method 

Closed Channel Weighting Metho, Honon's Method 

Results 

Mannings Coefficient 0.049 

Water Surface Elevation 1,353.48 R 
Elevation Range 1,352.00 to 1,354.50 

Flow Area 166.4 f V  
Wetted Perimeter 355.19 R 
Top Width 355.09 R 
Actual Depth 1.48 R 
Critical Elevation 1,353.22 R 
Critical Slope 0.056218 fVfl 
Velaclty 1.35 Ws 

Veloclty Head 0.03 f! 

Specific Energy 1,353.51 R 
Froude Number 0.35 

Flow Type Subcritical 

-~ 
Roughness Segments 

Start End Mannings 
Station Station Coefficient 

-- 

Natural Channel Points 

Station Elevation 
(ft) (n) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Cross Section 
Cross Section for lrregular Channel 

Project Description 

Worksheet RDE32 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.049 
Slope o.uos500 wn 
Water Suriace Elevation 1,353.48 It 
Elevation Range 1,352.00 to 1,354.50 

Discharge 224.00 cfs 

e 

0 
project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

- 

Project Description 

Worksheet RDE33 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.005600 ftMt 
Discharge 38.00 cfs 

Options 

Current Roughness Method improved Loner's Method 

Ooen Channel WeiqhtinQ Method improved Loner's Method . - 

Closed Channel Weighting Metho, Hoxton's Method 

Results 

Mannings Coefficient 0.045 
Water Surface Elevation 1,357.00 ft 

Elevation Range 1,356.00 to 1.360.00 

 low Area 20.1 ftz 
Wetted Perimeter 30.20 R 
Top Width 30.10 It 

Actual Depth 1.00 n 
Critical Elevation 1,356.62 ft 

Critical Slope 
velocity 
Veloclty Head 
Specific Energy 1,357.06 f t  
Fioude Number 0.41 

~ i o w  Type Subcritical 

Rouclhness Segments 
- 

Stari End Mannings 
Station Station Coefficient 

O+OO 2+70 0,050 

Natural Channel Points 

Station Elevation 
(ft) (it) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\routes e ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlawMaster v6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RDE35 
Flow Element 

Method 
Solve For 

irregular Channel 
Manning's Formula 
Channel DeDth 

Input Data 

Slope 0.005600 Wn 
Discharge 130.00 cfs 

Options 

Current Roughness Method improved Loiier's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

-- 

Results 

Manninqs Coefficient 0.045 . 
Water Surface Elevation 
Elevation Range 

Flow Area 
Wened Perimeter 
Top Width 

Actual Depth 
Critical Elevation 

Critical Slope 
Velocity 
Velocitv Head 
Specific Energy 
Froude Number 

Flow TvDe 

1,327.72 fi 
1,327.00 to 1.330.00 

98.9 ft2 
255.16 ft 
255.16 R 

0.72 ft 

1,327.47 ft 

0.046215 Wft 
1.31 Ws 

0.03 ft 
1,327.75 f i  

0.37 

Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(fi) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..iioutes eclroutes e ecfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 08:00:44 AM 0 Haestad Methods, lnc. 37 Brool<side Road Waterbury, CT 06708 USA (203) 755-1 666 Page 64 of 68 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDE35 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.005600 Wfl 
Water Surface Elevation 1.327.72 f l  
Elevation Range 1.327.00 to 1,330.00 

Discharge 136.00 cfs 

v : z o . o B  
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING. 

q:\ ... \ l ~ l l t e ~  ec\roiltes e ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastei "6.1 [614k] 
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Project Description 

Worksheet RDE36 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.005500 tvft 
Discharge 85.00 cfs 

Project Summary Report 

p~ - 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Resuits 
- - 

Mannings Coefficient 0.045 
Water Surface Elevation 1.307.61 ft 
Elevation Range 1,307.00 to 1,310.00 
Flow Area 72.5 ft2 
Wetted Perimeter 218.62 ft 

Top Width 218.62 ft 

Actual Depth 0.61 ft 
Critical Elevation 1.307.39 fi 
Critical Slope 0.048944 M t  
Velocity 1.17 Ws 
Velocity Head 0.02 f t  

Specific Energy 1,307.63 f t  

Froude Number 0.36 
Flow Type Subcritical 

-- -~ ~~ ~ 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 3 2 7  0.050 

3+27 6+74 0.045 

Natural Channel Points 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC 
q:\..\ioutes ec\routes e ec.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 08:00:44 AM 62 Haestad Methods, Inc. 37 Brookside Road Waterbuy, CT06708 USA (203) 755-1666 Page 65 of 68 



Cross Section 
Gross Section for Irregular Channel 

Project Description 

Worksheet RDE36 
Flow Element Irregular Channel 
Method Manning's Formula 

e 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 
slope 0.0055oo fun 
Water Surface Elevation 1,307.61 f i  
Elevation Range 1.307.00 to 131  0.00 

Discharge 85.00 cfs 

. , . . . . . . . . . . . 
0 

1,307.00 
O+OO l+OO 2+00 3+00 4+00 5tOO 6+00 7+00 8+00 9+00 10+00 

v : 2 0 . 0 I l  
H:1 
N TS 

e 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \routes ec\routes e ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FIowMaster "6.1 [614k] 
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- (t Project Description 
- - 

Worksheet RDE38 
 low Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Inout Data 

Slope 0.005900 Wit 
Discharge 779.00 cfs 

Project Summary Report 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.050 

Water Suriace Elevation 1,307.72 R 
Elevation Range 1,306.00 to 1,309.00 

Flow Area 454.7 ft2 

Wetted Perimeter 704.00 ft 

Top Width 703.90 ft 

Actual Depth 1.72 ft 

Critical Elevation 1,307.37 ft 
Critical Slope 0.050440 Wft 

) velocity 1.71 Ws 

Velocity Head 0.05 ft 

Specific Energy 1.307.76 ft 

Froude Number 0.38 

Flow Type Subcritical 

Rouohness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 5+00 0.050 

Natural Channel Points 

Station Elevation 
(fi) (ft) 

n L"" 1 "no nn 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes e ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDE38 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.050 

Slope 0.005900 Wit 
Water Surface Elevation 1.307.72 R 
Elevation Range 1,306.00 to 1,309.00 

Discharge 779.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..iioiltes ec\routes e ec.fm2 ENGINEERING e ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k1 
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Project Description 

Worksheet RDE53 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

innut Data 

Slope 0.005300 Wft 
Discharge 162.00 cfs 

Project Summary Report 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metha Hodon's Method 

Results 
-- - 

Mannings Coefficiellt 
Water Surface Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 
ve1oc;ty 
Veloc~ty Head 
Specific Energy 1.343.83 R 
Froude Number 0.40 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 3+40 0.050 
3+40 4+60 0.045 

Natural Channel Points 

Project Engineer: ENGiNEERlNG & ENVIRONMENTAL CONSULTANTS iNG. 
q:\ ... \routes ec\routes e ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDE53 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.005300 Wit 
Water Surface Elevation 1.343.78 ft 

Elevation Range 1,343.00 to 1,345.00 

Discharge 162.00 cfs 

P io je~ t  Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] q:\ ... \routes ec\routes a ecfm2 
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Project Summary Report 

Project Description e Worksheet RDE54 -. 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Deoth 

-- 

input Data 

Siope 0.005500 fffft 
Discharge 249.00 cfs 

p~ 

Current Roughness Method Improved Loner's Method 

Open Channei Weighting Method Improved Loner's Method 
Closed Channel Weighting Methol tiorton's Method 

Results 

Mannings Coefficient 0.045 
Water Sutface Elevation 1,307.94 ft 

Elevation Range 1,307.00 to 1,310.00 

Flow Area 162.1 fl* 

Wetted Perimeter 326.20 ft 

Top Widh 326.19 fI 

Actual Depth 0.94 ft 

Critical Elevation 1.307.62 ft 

Critical Slope 
Velocity 
Velocity Head 

Specific Energy 
Froude Number 
Flow Tvoe 

0.042348 Wft 
1.54 Ws 
0.04 ft 

1,307.97 ft 
0.38 

Subcriticai 

Roughness Segments 

Stalt End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Eievation 
(ft) in) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \mutes eciioutes e ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for irregular Channel 

Project Description 

Worksheet RDE54 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

-- - 
Section Data 

Manninas Coefficient 0.045 - 
slope 0.005500 f t 4  

Watsr Surface Elevation 1 ,307.94 n 
Elevation Range 1,307.00to 1,310.00 

Discharge 249.00 cfs 

v:20.0& 
H:1 
NTS 

Project Engineer ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FloWMaster "6.1 [614k] 



Project Summary Report 

a Project Description 

Worksheet RCPFO1 
Flow Element 
Method 
Solve For 

Irregular Channel 
Manning's Formula 

Channel Depth 

Input Data 

Slope 0.005300 Wit 
Discharge 1,070.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 

Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Eievation 
Critical Slope 

Velocity 
Velocitv Head 
Specific Energy 1,579.29 A 
Froude Number 0.45 

Flow Type Subcriticai 

Roughness Segments 

Star? End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (it) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes f ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614i<] 
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Cross Section for Irregular Channel 

- - 

Project Description 

Worksheet RCPFOI 
Flow Element Irregular Channel 

Method Manning's Formula 

I Solve For Channel Depth 

........ 

Slope 0.005300 tt/n 
Water Surface Elevation 1,579.14 n 
Elevation Range 1,577.00 to 1.580.00 
nisrhnrne 1.070.00 cfs 

v : z o . o n  
H:l 
NTS 

Pmiect Enaineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS 



Project Summary Report 

- - 

Project Description 

Worksheet RCPF02 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.007900 iVft 

Options 

Current Rouahness Method Improved Loner's Method 

ODen Channel Weightino Method improved Loner's Method . . 
Closed Channel Weighting Methot Horton's Method 

Resurts 
- 

Mannings Coeflicient 0.049 

Water Surface Elevation 1.624.16 fl 
Elevation Range 1,623.00 to 1,625.00 
Flow Area 129.5 fP  

Wetted Perimeter 563.59 f I  

Top Width 563.55 R 
Actual Depth 1.16 f t  
Critical Elevation 1,623.82 fl 
Critical Slope 0.044612 Wit i 

J velocity 1.00 ws 

Veloclty Head 0.02 R 
Specific Energy 1,624.17 fl 
Froude Number 0.37 

Flow Type Subcriticai 

Roughness Segments 

Stan End Mannings 
Station Station Coefficient 

4+75 9+00 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes eclroutes i ecfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 (61 4k1 
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Cross Section 
Cross Section for Irregular Channel 

- 

Project Description 

Worksheet RCPF02 
Flow Element Irregular Channel 

Method Manning's Farmula 

Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.049 

Slope 0.007900 Wfl 
Water Surface Elevation 1,624.16 it 
Elevation Range 1,623.00 to 1,625.00 

Discharge 130.00 Cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
CI:\ ... Iro~l tes ec\ioutes f ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

04/14/04 08:13:34 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 oi  1 



Project Summary Report 

Project Description 

Worksheet RCPFO3 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

- 

Input Data 

Slope 0.008700 tvfi 
Discharge 961 .OO cfs 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method improved Loner's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.048 

Water Surlace Eievation 1,579.47 fi 
Elevation Range 1,577.00 to 1,580.00 

Flow Area 280.6 fi2 
Wetted Perimeter 216.14 ft 
Top Width 215.94 ti 
Actual Depth 2.47 fi 
Critical Elevation 1,579.01 it 

Critical Slope 
@ "eloclty 

VelocrW Head 
Specific Energy 1,579.65 i t  
Froude Number 0.53 

~ i o w  Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

- 

Natural Channel Points 

Station Elevation 
(fti (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\routes f ec.fm2 ENGiNEERlNG &ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

-- 
Project Description 

Worksheet RCPF03 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Dedh 

Section Data 

Mannings Coefficient 0.048 

Slope 0.0087W fVft 
Water Surface Elevation 1.579.47 ft  
Elevation Range 1,577.00 to 1,580.00 

Discharge 961 .00 cis 

Project Engipeer: ENGINEERING & ENVRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\routes f ec.frn2 ENGINEERING &ENVIRONMENTAL CONSULTANTS iNC. FiowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RCPF04 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

lnout Data 

Slope 0.005000 nnt 
Discharge 1,509.00 Cfs 

Options 

Current Roughness Method Improved Lotter's Method 

O ~ e n  Channel Weighting Method Improved Latter's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.047 
Water Surface Elevation 1,545.14 f i  
Elevation Range 1,543.00 to 1,546.00 

 low Area 566.8 fP 
Wetted Perimeter 441.65 ft 
Top Width 441.40 ft 

Actual Depth 2.14 fi 

Critical Elevation 1,544.56 f i  

Critical Slope 0.035337 Wfi 

;::::; ,,d 
2.66 tVS 
0.11 ft 

Specific Energy 1,545.25 f i  
Froude Number 0.41 

Flow Type Subcritical 

- - 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 1+60 0.050 

1 +6O 2+90 0.045 
2+90 4+50 0.050 

Natural Channei Points 

Station Elevation 
(ft) (ft) 

O+OO 1,546.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\ioutes f ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlawMastei "6.1 (614kl 
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Gross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPF04 
Flow Element Irregular Channel 

Method Manning's Formula 

Soive For Channel Depth 
- - 

Section Data 

Mannings Coefficient 0.047 

Slope 0.005000 Wit 
Water Surface Eievation 1.545.14 ft 

Elevation Range 1,543.00 to 1,546.00 

I Discharge 1.509.00 cis 

v : z o . o ~  
n:1 
NTS 

-, ~ ~ 

q:\ ... \routes ec\routes f ec.fm2 ENGINEERING & ENVIRONMEN: 
04/14/04 08:14:00 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbu~y, CT 06708 U: 
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- 

Input Data 

Slope 0.005400 Wft 
Discharoe 2.107.00 cfs 

Project Summary Report 

Project Description 

Worksheet RCPF05 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Metho! Horton's Method 

Result? 

Mannings Coefficient 
Water Surface Elevation 
Elevation Range 

Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 

veioclty 
Veloclty Head 

Specific Energy 1,505.05 n 
Froude Number 0.41 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Statlon Coefficient 

Natural Channei Points 

Station Elevation 
in1 in, 

Project Engineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\ioutes f ecfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastei "6.1 [614kl 
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Cross Section 
Cross Section for Irregular Channel 

-- 
Project Description 

Worksheet RCPFO5 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.048 

Slope 0.005400 Wft 
Water Surface Elevation 1,504.96 ft  
Elevation Range 1,503.00 to 1,506.00 
Discharge 2,107.00 cfs 

. . . . .................... ~ . . . . . . . . . . . .  . ,  

O t O O  1 +00 2+00 3iOO 4+00 5 i O O  6+00 7+00 8100 

v:20.0[1 
H:l  
NTS 

0 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q;\ . .  \routes ec\routes f ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaSter "6.1 [614k] 
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Project Summary Report 

Project Description 

(. Worksheet RCPF06 - 
Flow Eiement Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

InDut Data 

Slope 0.005100 WR 
Discharoe 913.00 cfs 

Options 

Current Roughness Method Improved Loiter's Method 

Open Channel Weighting Method lmproved Loiter's Method 

Closed Channel Weighting Methoc Horion's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 1,549.52 R 
Elevation Range 1,547.00 to 1,550.50 

Flow Area 326.6 ft2 
Wetted Perimeter 249.08 it 
Top Width 248.87 R 
Actual Depth 2.52 R 
Critical Elevation 1,548.94 R 
Critical Slope 

Velocity 

Velocity Head 

0.033035 Wfl 
2.80 Ws 

0.12 ft 

Specific Energy 1,549.64 f l  
Froude Number 0.43 

Flow Type Subcritical 

Roughness Segments 

Starl End Mannings 
Station Station Coeflicient 

p~ 

0+00 0+85 0.050 

0+85 1 +35 0.045 

1 +35 2+59 0.050 

Natural Channel Points 

Station Elevation 
(it) (fi) 

O+OO 1,550.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:i ... iioutes edroutes f ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlawMastei 6 . 1  [614kJ 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPFOG 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.005100 Wtt 
Water Surface Elevation 1,549.52 ff 

Elevation Range 1,547.00 to 1,550.50 

Discharge 913.00 cfs 

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

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

. . . . . .  e 
1,547.50 

O+OO 0+50 1 +00 I t50 2tOO 2+50 3tOO 

vno .ob  
H:1 
NTS 

e 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description 

Worksheet RCPF07 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

slope o.oosooo tuft 
Discharge 2,616.00 cis 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Meihol Hoiion's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 1.465.39 A 
Elevation Range 1,462.50 to 1,466.00 

Flow Area 914.1 W 
Wetted Perimeter 671.65 i t  

,Top Width 671.46 f l  

Actual Depth 2.89 ft 

Critical Elevation 1,464.80 ft 

Critical Slope 0.032016 Wft 
~e loc l ty  2.86 Ws 

Veloc~ty Head 0.13 ft 

Specific Energy 1,465.51 f l  

Froude Number 0.43 

 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 2+60 0.050 

2 i60  4+10 0.045 

4+10 6+78 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

0+00 1,466.00 

0+08 1,464.50 

2+60 1,464.00 

3+30 1,462.50 

3+40 1,462.50 

4 i10  1,464.00 

6+70 1,464.50 

6+78 1,466.00 

a 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \routes ec\rontes f ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPF07 
~ 

Flow Element 
Method 

irregular Channel 
Manning's Formula 

Solve For Channel Depth 

I Section Data 

Mannings Coefficient 0.045 
I slope 0.005000 ft/H 

Water Surface Elevation 1.465.39 f l  
Elevation Range t,462.50 to 1,466.00 

EERING & ENVIRONMENTAL CONSULTANTS INC. 1 
ITS INC. FlowMaster "6.1 1614kl 

(203) 755-1 666 Page I of 1 



Project Summary Report 

e Project Description 

Worksheet RCPF08 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel D e ~ t h  

Input Data 

S l o ~ e  0.004900 Wfl 
Discharge 1,948.00 cfs 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.045 

Water Surface Elevation 1,409.75 R 
Elevation Range 1,407.00 to 1.41 1 .OO 

Flow Area 658.2 ft2 

Wetted Perimeter 448.19 ft 

Top Width 447.97 ft 

Actual Depth 2.75 R 
Critical Elevation 1,409.11 ft 

Critical Slope 0.031805 Wft 

Velocity 2.96 Ws 

Velocity Head 0.14 ft 

Specific Energy 1,409.88 f! 

Froude Number 0.43 

Flow Tvoe Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Eievation 
fft) (R) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes f ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster ~ 6 . 1  [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPFO8 

FIOW Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Manning5 Coefficient 0.045 

slope 0.004900 ftlft 

Water Surtace Elevation 1,409.75 ft 

Elevation Range 1.407.00 to 1,411 .OO 

Discharge 1,948.00 cis 

v:20.0r ' l  
H : l  
NTS 

Project Engineer: ENGINEERING d ENVtRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\routes f ec.frn2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlawMaster "6.1 [614k] 
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Project Summary Report 

Project Description 0 Worksheet RCPFOS - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.005100 fVft 

Discharge 1,895.00 cfs 

~- 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Res,!lts 

Mannlngs Coefficient 0.045 

Water Surface Elevation 1,348.95 f t  

Elevation Range 1,347.00 to 1,350.00 

Flow Area 671.8 fV 
Wetted Perimeter 508.36 i t  

Top Width 508.22 f l  

Actual Depth 1.95 ft 

Critical Elevation 1,348.38 f I  

Critical Slope 0.032742 Wn 

Veiacity 2.82 Ws a Vejocity Head 0.12 tt 
Specific Energy 1,349.08 fl 

Froude Number 0.43 

Flow Type Subcritical 

Roughness Seuments 

Stan End Mannings 
Station Station Coeficcient 

0+00 0+60 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..\routes ec\routes f ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 (614k1 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPFO9 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.045 

Slope 0.005100 fUft 

Water Surface Elevation 1,348.95 fl 
Elevation Range 1,347.00 to 1,350.00 

Discharge 1,895.00 cis 

Project Engineer: ENGINEERING 6 ENVIRONMENTAL CONSULTANTS INC. 
q l  ... \routes ec\routes f eC.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 (614kl 
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Project Summary Report 

Project Description 

Worksheet RCPFIO 
Flow Element Irregular Channel 

Method Manning's Formula 

qnl\m For Channel D e ~ t h  

input Data 

Siope 0.005ooo tun 
Discharge 1,469.00 cis 

Options 

Current Roughness Method Improved Loner's Method 
Open Channei Weighting Method lmproved Lotier's Method 
Closed Channel Weighting Methoi Honon's Method 

- - ~~ 

Results 

Mannings Coefficient 0.046 
Water Surface Elevation 1,379.22 ft 

Elevation Range 1.377.00 to 1,380.00 
Flow Area 529.4 fix 
Wetted Perimeter 389.86 fi 
Top Width 389.71 fl 
Aciuai Depth 2.22 it 

Critical Elevation 1,378.62 ft 

Critical Slope 0.034288 ivif 
Velocity 8 2.77 fffs 
Velocity Head 0.12 ft 

Specific Energy 1,379.34 fl 
Froude Number 0.42 
Flow Tvoe Subcriticai 

Roughness Segments 

Stan End Mannings 
Station Station Coefficient 

- - 

Natural Channei Points 

Station Elevation 
(it) lfti 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\rautes f ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster vG.1 [614k] 
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Gross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPFI 0 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannintis Coefficiant 0.046 - 
Slope 0.005000 ftiff 
Water Surface Elevation 1,379.22 f l  
Elevation Range 1,377.00 to 1,380.00 

Discharge 1,469.00 cfs 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\routes f ecfrnz ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaSter "6.1 [614k] 
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Project Summary Report 

Project Description 

( )  Worksheet RCPFI 1 
Flow Element Irregular Channel 

Method Manning's Formula 

~ i n l v e  For Channel Deoth 

- 
input Data 

sloDe o.oos600 nin 
Discharge 644.00 cfs 

p~ 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

p~ ~ 

Results 

Mannings Coefficient 0.047 

Water Surface Elevation 1,384.15 ft 

Elevation Range 1,382.00 to 1,384.80 

Flow Area 255.4 ft2 

Wetted Perimeter 231.29 h 

Top Width 230.96 R 

Actual Depth 2.15 f i  

Critical Elevation 1.383.66 R 

Critical Slope 0.037771 WR 

Velocity 2.52 Ws 

Velocity Head 0.10 ft 

Specific Energy 1,384.25 R 
Froude Number 0.42 

Flow T v ~ e  Subcritical 

Roughness Segments 

Start End Mannlngs 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(n) (ft) 

q:\ ... \routes ec\ioutes f ec.fm2 ENGINEERING & ENVIRC 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPFl l  
Flow Element Irregular Channel 

Melhod Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.047 

Slope 0.005600 tt/R 
Water Surface Elevation 1,384.15 f l  
Elevation Range 1,382.00 to 1,384.80 
Discharge 644.00 cts 

v :20.0[1 
H : 1  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
n4  ..\routes ec\ioutes f ec.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kJ 



Project Description 

0 Worbheet RCPF12 - 
Flow Element Irregular Channei 

Method Manning's Formula 

Solve For Channel Depth 

Inout Data 
-- 

Slope 0.006400 fUit 
Discharge 103.00 cis 

Project Summary Report 

Options 

Current Roughness Method Improved Loner's Method 
Open Channei Weighting Method improved Lotter's Method 
Ciosed Channel Weighting Metho, Horton's Method 

Results 
- 

Mannings Coefficient 0.049 
Water Surface Elevation 1,389.24 ft 

Elevation Range 1,388.00 to 1,390.00 

Flow Area 95.6 ft2 
Wetted Perimeter 319.45 ft 

Top Width 319.39 ft 

Actual Depth 1.24 ft 

Critical Elevation 1,388.96 n 
Critical Slope 0.042159 fWt 
Velocity 1.08 Ws 

Velocity Head 0.02 ft 

Specific Energy 1,389.26 it 

Froude Number 0.35 

Flow Type Subcritical 

Rouahness Seuments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\ioutes f ec.fm2 ENGINEERING 81 ENVIRONMENTAL CONSULTANTS INC. FIowMaster v6.1 [614k] 
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Gross Sectlon 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPFI2 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.049 

Slope 0.006400 ftm 
Water Surface Elevation 1,389.24 f l  
Elevation Range 1,388.00 to 1,390.00 
Discharge 103.00 cfs 

0 

project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 1 
q:\ ... \routes ec\routes f eC.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaSter v6.1 (614kl 
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Project Summary Report 

Project Description 

Worksheet RCPF13 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.006400 fUH 
Discharge 56.00 cfs 

Options 

Current Rouqhness Method Improved Loner's Method 

ODen Channel Weighting Method Improved Loner's Method - - 

Closed Channel Weighting Metho, Horton's Method 

Mannings Coefficient 0.049 
Water Surface Elevation 1,389.14 f i  

Elevation Range 1,388.00 to 1,390.00 

Flow Area 64.4 fi2 
Wetted Perimeter 296.61 fi 

Top Width 296.55 ff 
Actual Depth 1.14 fi 

Critical Elevation 1,388.70 fi 
Critical Slope 0.045876 Wfi 
Velocity 0.87 fVs 

Velocity Head 0.01 ff 
Specific Energy 1,389.15 f i  

Froude Number 0.33 
Flow Type Subcritical 

Rouahness Seoments 

Start End Mannings 
Station Station Coefiicient 

01.00 2+00 0.050 

2+00 21.40 0.045 
2+40 4+90 0.050 

Natural Channel Points 
- - 

Station Elevation 
(it) (n) 

O+OO 1,390.00 
1 1.00 1,389.00 
2+00 1,389.00 
2+15 1,388.00 
2+25 1,388.00 
2+40 1.389.00 
3+65 1,389.00 
4+90 1,390.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPFl3 

Flow Element irregular Channel 
Method Manning's Foimuia 
Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.049 

Slope 0.006400 Wfl 
Water Surface Elevation 1,389.14 A 
Elevation Range 1,388.00 to 1,390.00 
Discharge 56.00 cfs 

Project Engineer: ENGINEERING 8, ENVIRONMENTAL CONSULTANTS INC 
n:\ ... \routes ec\routes f ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster VG.I [6141B 



Project Summary Report 

Project Description 

Worksheet RCPF14 - 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 

slope 0.0066oo ntn 
Discharge 181.00 cfs 

Ootions 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Manninas Coefficient 0.049 
Water Surface Elevation 1 ,389.37 f i  
Elevation Range 1,388.00 to 1,390.00 

Flow Area 137.6 ttz 
Wetted Perimeter 347.74 R 
Top Width 347.67 ft 

Actual Depth 1.37 ft 

Critical Elevation 1,389.15 ft 

Critical Slope 

Veiocity 
veiocitv He, 
Specific Energy 
Froude Number 
Fiow TvDe 

1,389.39 f i  
0.37 

Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(it) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..iroutes ec\ioutes f ec.frn2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPF14 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.049 

slope 0.006600 ftkt 

Water Surface Elevation 1,389.37 fl  

Elevation Range 1,388.00 to 1,390.00 

Discharge 181.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. 
q l  ... \routes ec\routes f ec.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RCPF15 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.005000 ftlft 
Discharge 376.00 cis 

~ -~ 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Resuits 
-~ 

Mannings Coefficient 0.049 

Water Surface Eievation 1,374.27 ft 
Elevation Range 1.373.00 to 1,375.00 

Fiow Area 346.7 ft2 

Welted Perimeter 964.40 ft 

Top Width 964.39 ft 

Actual Depth 1.27 fl 

Critical Elevation 1,373.94 ft 

Criticai Slope 0.044150 Wft 

Veioc~ty 1.08 Ws 

Veioclty Head 0.02 ft 

Specific Energy 1,374.29 ft 

Froude Number 0.32 

~ i o w  Type Subcriticai 

Rouahness Sesments 
-- -- 

Stan End Manning~ 
Station Station Coefticient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Prqiect Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS iNC. 
q:\..\routes ec\routes f ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPFl5 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.049 

Slope 0.005000 ivtt 
Water Surface Elevation 1,374.27 ft 

Elevation Range 1,373.00 to 1,375.00 

Discharge 376.00 cfs 

v:l o o . o C 1  
H : l  
N T S  

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Project Summary Report 

Project Description 

Worksheet RCPF16 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

slope 0.004500 Wft 
Discharge 170.00 cfs 

options 

Current Roughness Method improved Loner's Method 

Open Channei Weighting Method Improved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannlnas Coefficient 0.050 
Water Surface Elevation 1,357.32 fl 

Elevation Range 1,356.00 to 1,358.00 
Flow Area 171.3 W 
Wetted Perimeter 494.78 fl 
Top Width 494.73 ti 
~ c t u a l  Depth 1.32 ft 

Critical Elevation 1,357.10 fi 
Critical Slope 

Velocity 
Veiociw Head 
Specific Energy 1,357.33 ti 

Froude Number 0.30 

Fiow Type Subcritical 

Rauohness Seoments " " 

Statt End Mannlngs 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ti) 

O+OO 1,358.00 
1 +50 1.357.00 
3+25 1,357.00 
3+45 1,356.00 
3+55 1,356.00 
3+75 1,357.00 
5+50 1,357.00 

7+00 1,358.00 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
q:\...\routes ec\routes f ec.frn2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPFIG 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.050 

Slope 0.004500 tVfl 
Water Surface Elevation 1,357.32 f l  
Elevation Range 1,356.00 to 1,358.00 

Discharge 170.00 cfs 

. . . . . . . . . . . . . . . . . . , . . . . . 

1,357.00 . .. . . 

1,356.50 

1,356.00 . . . 

O t O O  1 +00 2+00 3tOO 4cOO 5+00 6tOO 7tOO 

v:1 oo .oC1  
H : l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPF17 
Flow Element lrreguiar Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings coefficient 0.048 
i I 

slope 0.004800 WfI 

Water Surface Elevation 1,365.80 f l  
Elevation Range 1,364.00 to 1,367.00 
Discharge 701 .OO Cfs 

e 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. 
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i 

. . . . . . . .. 

1,365.50 . . . .  

1,365.00 . . . 

1,364.50 

1,364.00 
0+00 l t 0 0  2+00 3+00 4 t00  5+00 6+00 7100 8+00 9+00 10+00 

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



Input Data 

slope 0.004700 nnt 
Discharge 698.00 Cfs 

Project Summary Report 

Project Description 

(b Worksheet RCPFI 8 - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methor Hoeon's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Critical Siope 
Vei? 
Velocltv Head 
Specific Energy 1,369.68 ft 

Froude Number 0.36 

Flow Type Subcritical 

Rouohness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 2+00 0.050 

Natural Channel Points 

Station Elevation 
(ft) (n) 

O+OO 1.370.00 

1 +OO 1,369.00 

2tOO 1,369.00 

2+95 1,368.00 

3+05 1,368.00 

4+00 1,369.00 

5100 1,369.00 

6+00 1.370.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q.\ ... \routes ec\routes f ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 
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Worksheet RCPF18 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Slope 0.004700 ttm 
Water Surface Elevation 1,369.63 fi 
Elevation Range 1.368.00 to 1,370.00 

Discharge 698.00 cfs 



Project Summary Report 

Project Description 

Worksheet RCPFIS 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

lnnut Data 

Slope 0.004400 fVR 
Discharae 920.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

O ~ e n  Channel Weighting Method Improved LoUer's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 
-- 

Mannings Coefficient 0.045 

Water Surface Elevation 1,328.98 R 
Elevation Range 1,327.00 to 1,330.00 

Flow Area 347.3 n2 
Wetted Perimeter 258.66 R 

Top Width 258.51 fI 

Actual Depth 1.98 ft 

Critical Elevation 1,328.36 R 

Critical Siope 0.032962 WR 

@ Veiocpy 2.65 ftls 

Veloclty Head 0.11 R 

Specific Energy 1,329.09 ff 

Froude Number 0.40 

Flow Type Subcriiicai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 0+35 0.050 

0+35 2+35 0.045 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Worksheet RCPFI9 I 

Flow Element Irregular Channel 

Method Manning's Formula - 1 

Slope 0.004400 Wtt 
Water Suriace Elevation 1,328.98 ft 

Elevation Range 1,327.00 to 1,330.00 I 

q:i..iroutes eciroutes f ec.fm2 ENGINEERING & ENVIRC 

04/14/04 08:15:39 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT Of 



Project Summary Report 

Project Description 

Worksheet RCPF21 - 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Slope 0.003400 Wft 
Discharge 1,073.00 Cfs 

- 

Options 

Current Roughness Method Improved Loner's Method 

ODen Channel Weighting Method lmproved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.047 

Water Surface Elevation 1,313.77 ft 
Elevation Range 1,312.00 to 1,315.00 
Flow Area 659.7 ftz 
Wetted Perimeter 784.07 ft 

Top Width 784.06 ft 
Actual Depth 1.77 ft 

Critical Elevation 1,313.11 fl 
Critical Slope 0.039967 n/n 
Velocity e 1.63 ftk 

Veloclty Head 0.04 it 
Specific Energy 1,313.81 ft 
Froude Number 0.31 
~ i o w  Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

o+oo 5+00 0.050 

5iOO 9+00 0.045 
9+00 14+00 0.050 

Natural Ciiannel Points 

Project Engineer: ENG~NEERING & ENVIRONMENTAL CONSULTANTS iNC 
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Project Summary Report 

Project Description 

Worksheet RCPF20 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

slope 0.002800 itlh 
Discharge 1,249.00 Cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner% Method 
Closed Channel Weightjng Methot Hotton's Method 

Results 

Manninos coefficient 0.048 " 
Water Surface Elevation 1,294.96 ft 
Elevation Range 1,293.00 to 1,296.00 

Flow Area 774.7 tt2 
Wetted Perimeter 792.40 ft 

Top Width 792.38 ft 
Actual Depth 1.96 ft  
Critical Elevation 1,294.34 ft 

Critical Slope 0.043020 tr/n 
veioclty 1.61 fiis 

Veloclty Head 0.04 ft 

Specific Energy 1,295.00 ft 
Froude Number 0.29 

 low Type Subcritical 

-- 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

- - 
Natural Channel Points 

Station Elevation 
fft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes BC\IOULBS f ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPF20 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.048 

Slope 0.002800 iVft 
Water Surface Elevation 1,294.96 n 
Elevation Range 1,293.00 to 1,296.00 

Discharge 1,249.00 cfs 

Project Engineer: ENG~NEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \ T O U ~ ~ S  ec\routes f ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614kl 
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v : 100 .o l l  
H:1 
NTS 



Input Data 

slope 0.0036oo ~n 
Discharge 200.00 cfs 

Project Summary Report 

Project Description 

Worksheet RCPF22 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lrnproved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Manning5 Coefficient 0.047 
Water Surface Elevation 1.326.21 f i  
Elevation Range 1,325.00 to 1,328.00 
Flow Area 155.7 ft? 

Wetted Perimeter 283.82 fi 
Top Width 283.81 fi 
Actual Depth 1.21 R 
Criticai Eievation 1,325.72 R 
Critical Slope 

Velocity 
Veloctv Head 

0.043298 Wfi 
1.28 Ws 
0.03 fi 

Specific Energy 1,326.24 f l  

Froude Number 0.31 

Flow Type Subcriticai 

Rouahness Segments " - 
Stalt End Mannings 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

O+OO 1,328.00 
2+00 1,327.00 

4+00 1,326.00 
4+85 1,325.00 

5+05 1.325.00 
6+00 1,326.00 
8+00 1.327.00 

1 O+OO 1,328.00 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
q:\..iioutes ec\ioutes f ecfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 161 4kl 
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Cross Section 
Cross Section for Irregular Channel 

Project Descriptlon 

Worksheet RCPF22 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

0.047 Mannings Coefficient 

Slope 0.003600 tvtt 
Water Surface Elevation 1,326.21' R 
Elevation Range 1,325.00 to 1,328.00 ~ 
Discharge 200.00 cfs 1 

e 

i 

I 

i 
i 

project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description - Worksheet RCPF23 
Flow Element irregular Channel 

Method Manning's Formula 

solve For Channel Depth 

input Data 

slope 0.0046oo m t  
Discharge 406.00 CIS 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
closed Channel Weighting Methot Holton's Method 

Results 

Manninas Coefficient 0.048 
Water Surface Elevation 1,313.51 fi 
Elevation Range 1,312.00 to 1,315.00 

Flow Area 257.9 ft2 

Wetted Perimeter 402.91 ft 

Top Width 402.90 A 

Actual Depth 1.51 fi 

Critical Elevation 1.312.97 ft 

Critical Slope 0.041 179 hm 

~ e l o c ~ t y  1.57 ttis 

Veloclty Head 0.04 A 

Specific Energy 1,313.55 ft 

Froude Number 0.35 

Flow Type Subcritical 

~~ 

Roughness Segments 

Stalt End Mannings 
Station Station Coefficient 

O i O O  4cOO 0.050 

41.00 6100 0.045 
" . ?,n *n,nn n nc" 

Natural Channel Points 

Station Elevation 

Project Engineer: ENGINEERING & ENVlRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPF23 
FIOW Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.048 
i t  Slope 0.004600 ft/ 

Water surface Elevation 1.313.51 ft 

Elevation Range 1,312.00 to 1,315 .oo 
Discharge 406.00 Cfs 

v : l 0 0 . 0 i l  
H : l  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \routes ec\routes i ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FloWMastei "6.1 [614kl 
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slope 0.0046oo wn 
Discharge 848.00 cfs 

Project Summary Report 

Project Description 

Worksheet RCPF24 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

lnout Data 

Options 

Current Rouohness Method improved Latter's Method . 
Ooen Channel Weighting Method improved Loner's Method - - 

Closed Channel Weighting Methw Hotion's Method 

-~ 

Mannings Coefficient 0.045 
Water Surface Elevation 1,313.90 ff 

Elevation Range 1,312.00 to 1,315.00 

Flow Area 325.6 A2 
Wetted Perimeter 257.78 it 
Top Width 257.64 A 
Actual Depth 1.90 it 
Critical Elevation 1,313.32 n 
Critical "ope 0.033447 nti 
Velocity 2.60 Ws 
Veloclty Head 0.11 fi 
Specific Energy 1,314.00 f i  
Froude Number 0.41 
Flow Type Subcritical 

Rouohness Seoments 

Start End Mannings 
Station Station Coefficient 

O+OO 0+35 0.050 
0+35 2+35 0.045 
2+35 2+69 0.050 

Natural Channel Points 

Station Elevation 
( f i )  

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPF24 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.004600 ft/n 
Water Surface Elevation 1,313.90 tt 
Elevation Range 1,312.00 to 1,315.00 

Discharge 848.00 cfs 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 

q:\..,\rautes ec\routes f ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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3+00 

v : 2 0 . 0 ~  
H: l  
NTS 



Project Summary Report 

a Project Description 

Worksheet RCPF26 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.001900 tWt 
Discharoe 555.00 CfS 

- - 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method lmproved Loner's Method 

Closed Channel Weighting Methot Hoflon's Method 

Results 

Mannings Coefficient 

Water Surface Elevation 

Elevation Range 

Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 

Velocity 
Ve,ocitvHead 
Specific Energy 1,303.15 n 
Froude Number 0.25 

Fiow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
lft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPF26 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.046 

slope 0.0019oo WR 
Water Sulface Elevation 1,303.12 ft 

Elevation Range 1,301.00 to 1,310.00 

Discharge 555.00 cfs 

v : 2 0 . 0 b  
H : l  
NTS 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
n i  \rn!ltpc ~c\routes f ecflm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlawMaster "6.1 [614k] 



Project Summary Report 

.I Project Description 

Worksheet RCPF27 -. 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

innut Data 

Slope 0.003600 tvft 
Discharge 389.00 cfs 

Options 

Current Roughness Method Improved Loiter's Method 

O ~ e n  Channel Weighting Method lmproved Lotter's Method 

Closed Channel Weighting Metho, Horion's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 

Elevation Range 

Fiow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Critical Siope 

Velocity 
Veiociv Head 
Specific Energy 1,299.75 ft 

Froude Number 0.34 

Fiow Type Subcriticai 

Rou~hness Segments 

Start End Mannings 
Station Station Coefficient 

o ioo 0+20 0.050 
0+20 3+90 0.045 
3+90 i8+30 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPF27 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.003600 Wft 
Water Surface Elevation 1,299.70 ft 

Elevation Range 1,298.00 to 1,310.00 

Discharge 389.00 cfs 

v : 2 0 . 0 1 1  

H : i  
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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- - ) Project Description 

2 Worksheet RCPF28 
Flow Element Irregular Channel 
hla+hnrl hnanninn'a Fnrrntlla 

Solve For Channel Depth 

input Data 

S I O ~ B  n.001400 ftfn -.-v- ~~ ~~ 

Discharge 0.00 cfs 

Project Summary Report 

-- -~ ~ 

Options 

Current Roughness Method Improved Loiter's Method 

Open Channel Weighting Method improved Loiter's Method 
Closed Channel Weighting Metho, Horton's Method 

Resuits 

hhlnninns cnsfficient 0.045 
~ 

Water Surface Elevation 1,297.00 f t  

Eievation Range 1,297.00 to 1,310.00 

Fiow Area 0.0 n2 
Wetted Perimeter 0.00 f t  

Top Width 0.00 ft 

Actual Depth 0.00 ft 

Critical Elevation 0.00 f t  

Critical Slope 0.000000 ftfft 

) ~elocl ty  0.00 ftfs 

Veloc~ty Head 0.00 ft 

Specific Energy 1,297.00 ft  

Froude Number 0.00 

FIOW Type Subcritical 

- 
Start End Mannlngs 

Station Station Coefflcient 

nlnn nL?o n n5n 

Natural Channel Points 
- - 

Station Elevation 
(it) (ft) 

nsnn 4 ?n? nn 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPF28 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.001400 wft 
Water Surface Elevation 1,297.00 R 
Elevation Range 1,297.00 to 1,310.00 

Discharge 0.00 cfs 

~ . . . . .  . 1,310.00 . . . . .. . 
. . . . . . .. . 

1,296.00 
O t O O  2+00 4+00 6+00 8+00 10+00 12+00 14+00 16+00 18+00 

NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Project Summary Report 

Project Description 

RCPF29 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Innut Data 

Slope 0.003800 Wtt 
Discharae 542.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotier's Method 

Closed Channel Weighting Methol Horton's Method 

Results 

Mannings Coefficient 0.049 

water Surtace Elevation 1,294.47 fi 
Elevation Range 1,293.00 to 1,295.00 

Flow Area 431.2 fP 

Wetted Perimeter 788.03 R 

Top Width 788.02 fi 

Actual Depth 1.47 ft 

Critical Elevation 1,294.12 fi 

Critical Slope 0.053016 Wft 

) velocity 1.26 it/s 

Velocity Head 0.02 f i  

Specific Energy 1,294.49 ft 

Fmllrle Nlrmher 0.30 

Flnw Tsrne Subcrjticai 

Roughness Segments 
~ - ~p~ 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (it) 

nrnn 1 705 00 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RCPF29 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.049 

Slope 0.003800 WR 
Water Sutiace Elevation 1,294.47 ft 

Elevation Range 1,293.00 to 1,295.00 

Discharge 542.00 cfs 

1,293.50 

1,293.00 
0+00 1+00 2+00 3+00 4 t00  5+00 61.00 7+00 8t00 9+00 10+00 

v : 1 0 0 . 0 ~  
H:1 
NTS 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS ING 
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Project Summary Report 

Project Description 

I) Worksheet RCPF36 -, 
Flow Element Irregular Channel 
Method Manning's Formula 
snlve For Channel Deoth 

-- - 

Input Data 

slope 0.003800 WR 
discharge 103.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

-- - 
Results 

Mannlngs Coetflcient 0.045 

Water Surface Elevation 1,293.89 ft 

Elevation Range 1,293.00 to 1,295.00 

Fiow Area 83.8 W 
Wetted Perimeter 178.77 R 

Top Width 178.77 A 
Actual Depth 0.89 ft 

Critical Elevation 1,293.54 R 
Critical SioDe 
Velocity 
Veiocitv Head 
Specific Energy 1,293.91 ti 

Froude Number 0.32 

 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(A) eft, 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Gross Section 
Cross Section for Irregular Channel 

Proiect Descrlntion 

Worksheet RCPF36 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

~p 

Section Data 

Manninas Coefficient 0.045 

Slope 0.003800 ftlft 

Water Surface Elevation 1,293.89 fl 
Elevation Range 1,293.00 to 1,295.00 

Discharge 103.00 cfs 

v : 2 0 . o h  
n:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description a Worksheet RDFO2 
-, 

Flow Element Irregular Channel 
Method Manning's Forrnuia 
Solve For Channel Depth 

-- 

input Data 

slope 0.007soo ftm 
Discharge 187.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channei Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Manninas Coefficient 0.049 

Water Suliace Elevation 1,593.62 R 
Elevation Range 1,592.00 to 1.595.00 
Flow Area 108.2 ftz 
Wetted Perimeter 204.04 it 

Top Width 203.99 f l  
Actual Depth 1.62 R 
Critical Elevation 1,593.24 R 
Critical Slope e Velocity 
Velocity Head 
Specific Energy 

Froude Number 
Flaw Tvoe 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channei Points 

Station Elevation 
Ifti IM 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Input Data 

Slope 0.005100 ivtt 
Discharge 329.00 cfs 

Project Summary Report 

Project Description a Worksheet RDFl 1 ~- 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

- - 

Options 

Current Roughness Method Improved Loher's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.050 
Water Surface Elevation 1,394.66 ft 
Eievation Range 1,393.00 to 1.395.00 

Flow Area 216.8 ft2 
Wetted Perimeter 362.89 ff 

Top Width 362.78 ff 

Actual Depth 1.66 ft 

Critical Elevation 1.394.30 ft 

e Critical Slope 
Velocity 
Velocity Head 
Specific Energy 1,394.70 ff 
Froude Number 0.35 

Flow Type Subcritical 

Rouahness Seoments 
-- 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(it) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Proiect DescrlDtion 

Worksheet RDFl l  
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefflcient 0.050 

Slope 0.005100 Wft 
Water Surface Elevation 1,394.66 ft 
Eievation Range 1,393.00 to 1.395.00 

Discharge 329.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDF12 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

- 

Section Data 

Mannings Coefficient 0.050 

Slope 0.007100 Wtt 
Water Surface Elevation 1,407.27 fl 
Elevation Range 1,406.00 to 1.408.00 

Discharoe 94.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
o:\ ... \routes ec\routes f ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaSter "6.1 [614k] 



Project Summary Report 

Project Description 

Worksheet RDF13 
Flow Element Irregular Channel 

Method Manning's Formula 
- ~ .  ~ --. ,-hm...."l nnn+h 

Input Data 

Slooe 0.005900 fVR ~. 
Discharge 113.00 Cis 

Options 

Current Roughness Method Improved Loner's Method 
nn,, rhsnnei Weinhtino Method lmoroved Lotter's Method -p- , , - , , - . . . . - .  ~ "~~~~ ~ , 

Closed Channel Weighting Metho, Horton's Method 

Resuits 

al-....:--- rnn~ir innt  n ona 

Roughness Segments 

'",a , , , i l l  ,yr uurl..-lrl.. .- 
Water surface Elevation 1,433.68 ft . 

Elevation Range 1,432.00 to 1.435.00 

Flow Area 78.8 ftz 

Wetted Perimeter 161.76 n 
Top Width 161.65 ft 

Actual Depth 1.68 ft 

Critical Elevation 1,433.31 R 

Critical Slope 0.049185 Wft 

~elocl ty  1.43 Ws 

Veioc~ty Head 0.03 ft 

Specific Energy 1 ,433.72 ft 

Froude Number 0.36 

Flow Type Subcriticai 

-- - 
Natural Channel Points 

I 
~ - 

Start End Mannings 
Station Station Coefficient 

O+OO 2100 0.050 

2+00 2+25 0.045 - -7 " , "C " nc" 

Station Elevation 
(ft) (fi) 

I 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDF13 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannincls Coefficient 0.049 

Slope 0.005900 ftlft 

Water Surface Elevation 1 ,433.68 n 
Elevation Range 1,432.00 to 1,435.00 

 isc charge 113.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. 
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Project Summary Report 

Project DescripBon 

Worksheet RDF16 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

slope 0.004800 Wft 
Discharoe 146.00 Cfs 

Options 

Current Roughness Method Improved Loiter's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Horion's Method 

Resuits 

Mannings Coefficient 0.045 

Water Surface Elevation 1,364.97 ft 
Elevation Range 1,364.00 to 1,367.00 
Flow Area 99.8 ftR 
Wetted Perimeter 194.97 ft 

Top Width 194.96 ft 
Actual Depth 0.97 fl 

Critical Elevation 
Critical Slope 

Velocity 
Velocity Head 
Specific Energy 1,365.01 ft 
Froude Number 0.36 

Flow Type Subcritlcai 

- - 
Roughness Segments 

Start End Mannings 
Station Station Coefficient 

- p~ - 

Natural Channel Points 

Station Elevation 
tfti In) 

Project Engineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDFlE 
Flow Element Irregular Channel 

Method Manning's Formula 

Solv8 For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

slope 0.004800 WR 
Water Surface Elevation 1.364.97 f l  
Elevation Range 1,364.00 to 1,367.00 

Discharge 146.00 cfs 

v:20.0& 
H:1 
NTS 

Project Engineer: ENGiNEERlNG & ENViRONMENTAL CONSULTANTS iNC. 
q:\ . .  \routes ec\routes f ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

@ Worksheet RDF18 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

I n ~ u t  Data 

Slope o.oo49oo Wft 

Discharoe 287.00 Cfs 

Options 

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

Results 

Mannlngs Coefficient 
Water Surface Elevation 

Elevation Range 

Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical SloDe 
Velocity 
Veloclty Head 
Specific Energy 
Froude Number 
Flow TvDe 

I ,328.35 n 
0.36 

Subcritical 

Roughness Segments 

Start End Mannlngs 
Station Station Coeificient 

Natural Channel Points 

Station Elevation 
(n) (ni 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\routes f ec.frn2 ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Worksheet RDFl8 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0.047 

Slope 0.004900 itiff 
Water Surface Elevation 1,328.31 f i  

Elevation Range 1,327.00 to 1,330.00 

Discharge 287.00 cfs 

v : 2 o . o C 1  
H:l 
NTS 

Project Engineer ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \routes ec\routes f ec.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

Project Description a Worksheet RDFI9 - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.004800 Wfi 
Discharae 921 .OO cis 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 
Water Surface Elevation 1,326.94 fi 

Elevation Range 1.325.00 to 1.328.00 

Flow Area 338.2 ff2 

Wetted Perimeter 258.29 ft 

Top Width 258.15 fi 

Actual Depth 1.94 ft 

Critical Elevation 1,326.36 n 
Critical Slope 0.032914 wft 
Velocity 2.72 Ws 

Velocity Head 0.12 ft 

Specific Energy 1.327.06 fi 

Froude Number 0.42 

Flow Type Subcritical 

- -- -- 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Polnts 

Station Elevation 
(it) (ft) 

O+OO 1,328.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..iroutes ec\ioutes i ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDFI 9 

Flow Element lrreguiar Channel 

Method Manning's Formula 

Solve For Channel Depth 

- - 

Section Data 

Manninas Coefficient 0.045 - 
Slope 0.004800 Wft 

Water Surface Elevation 1.326.94 ft 

Elevation Range 1,325.00 to 1,328.00 

Discharge 921.00 cfs 

v : 2 0 . 0 ~  
H:l 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \routes ec\route~ f ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet RDF22 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.004000 ftMi 
Discharge 345.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

open Channel Weighting Method Improved Latter's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.046 

Water Surface Elevation 1,313.10 ft 

Elevation Range 1,312.00 to 1,315.00 

Flow Area 248.9 R7 

Welted Perimeter 451.58 ft 

Top Width 451.58 R 

Actual Depth 1.10 R 

Critical Elevation 1,312.70 ft 

a Criticai Slope 0.042557 Wtt 

Velocity 1.39 Ws 

Velocity Head 0.03 fl 

Specific Energy 1,313.13 ft 

Froude Number 0.33 

Flow Type Subcritical 

Roughness Segments 

Start End Mannin~s 
Station Station Coefficient 

O i O O  5iOO 0.050 
5iOO 9+00 0.045 
9+00 14+00 0.050 

Natural Channel Points 

Station Elevation 
(fi) (ft) 

O+OO 1,315.00 

2+50 1,314.00 

5+00 1,313.00 
6+95 1,312.00 
7+05 1,312.00 

9cOO 1,313.00 
1 l i 5 0  1.314.00 

14iOO 1,315.00 

Project Engineer ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDF22 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.046 

Slope 0.004000 Wil 
Water Suriace Elevation 1,313.10 fi 
Elevation Range 1.312.00 to 1,315.00 

Discharge 345.00 cfs 

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

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description 

Worksheet RDF25 
Flow Element Irregular Channel 

Method Manning's Formula 

Soive For Channel Depth 

Input Data 

Slope 0.003600 WR 
Discharge 288.00 cfs 

Options 

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

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.046 
Water Suriace Elevation 1,293.34 R 
Elevation Range 1,292.00 to 1,295.50 

Fiow Area 183.6 ft2 
Wetted Perimeter 251.74 fl 
Top Width 251.71 ti 
Actual Depth 1.34 R 
Critical Elevation 1.292.84 R 
Critical Slope 0.040434 Wft 
Velocity 1.57 ws 

Velocity Head 0.04 R 
Specific Energy 1,293.38 R 
Froude Number 0.32 

 low Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 0+35 0.050 
0+35 2+35 0.045 
2+35 2+69 0.050 

Natural Channel Points 

Station Elevation 
(h) (R) 

O+OO 1,295.50 
0+09 1,293.25 
0+35 1,293.00 
1 +30 1.292.00 
1 +40 1,292.00 
2+35 1,293.00 

2+60 1,293.25 
2+69 1,295.50 

0 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. 
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Cross Section 
Cross Section for irregular Channel 

Project Description 

Worksheet RDF25 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.046 

Slope 0.003600 itlff 

Watsr Suriace Elevation 1,293.34 ft 

Elevation Range 1,292.00 to 1,295.50 

Discharge 288.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\.,.\routes ec\routes f ec.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Description 

Worksheet RDF26 
Flow Element Irregular Channel 

Method Manning's Formula 

Salve For Channel Depth 

inDUt Data 

Slope 0.003600 Wft 
Discharge 148.00 CfS 

Project Summary Report 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channei Weighting Method improved Lotter's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 

Water Surface Elevation 
Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 

Actual Depth 
Critical Elevation 

Critical Slope 

Velocity 
Velocity Head 
Specific Energy 1,277.82 R 
Froude Number 0.30 
 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 4+00 0.050 
4+00 8+00 0.045 

8+00 12+00 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC 
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v:1 oo.o[l 
H:1 
NTS 

Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDF26 

FIOW Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.003600 Wfi 
Water Surlace Elevation 1,277.80 R 
Elevation Range 1,277.00 to 1,280.00 

Discharge 148.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC- 
q:\..iroutes ec\rautcs f e c f m 2  ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. Flowblaster "6.1 [6141<] 
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Project Summary Report 

- Worksheet RDF27 

Flow Element Irregular Channel 
hnanninn's Fnrml ,la 

Water Surface Eievation 1,294.48 ft 

Elevation Range 1,292.00 to 1,295.50 

Flow Area 474.9 ft2 

Wetted Perimeter 261.12 ft 

Top Width 260.80 ft 

Actual Depth 2.48 it 

Critical Elevation 1,293.59 ft 

Critical Slope 0.030515 ft/h 

Veiocity 2.92 Ws ' Velocity Head 0.13 ft 

Specific Energy 1,294.61 ft 

Froude Number 0.38 

flow Type Subcritical 

Projet 
q:i ... \routes eciroutes f ec.fm2 ENGINEERING & ENVIRONME ~ ~ 

04114104 08:24:30 AM 0 Haestad Methods, inc. 37 Brookside Road Waterbuq 



Gross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDF27 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.046 

Slope 0.003600 Wft 
Water Surface Elevation 1,294.48 ti 
Elevation Range 1,292.00 to 1,295.50 

Discharge 1,385.00 cfs 

I 

. . . . . .  

. . . . .  

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

I 
. . . . . . . . . . . . . .  

. . . . . .  

. . . . . . . . . . .  

4,292.00 . . . . . . . . . .  

O i O O  Ot50 1 t O O  11.50 2iOO 2 i50  3+00 

v : z o . o k  
H:l 
NTS 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description 

0 Worksheet RDF28A - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

- -- 

input Data 

Slope 0.003600 WfI 
Discharge 185.00 Cfs 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 
Water Surface Elevation 
Elevation Range 
Fiow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Cr i~cal  Elevation 

Critical Sloae 
Veiocity 
V e M V I i e a d  
Specific Energy 
Froude Number 
Flow TvDe 

i ,293.20 n 
0.31 

Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
fft) cw 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Crass Section for Irregular Channel 

Project Description 

Worksheet RDF28A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 
- 

Mannings Coetficient 0.046 

Slope 0.003600 fffn 
Water Surface Eievalion 1,293.17 f i  
Elevation Range 1,292.00 to 1,295.00 

Discharge 185.00 cf5 

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

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC 
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Project Summary Wleport 

- 
Project Descrlption 

Worksheet RDF28B 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.004300 fWt 
Discharge 102.00 cfs 

O~t ions 

Current Roughness Method Improved Lotier's Method 

Open Channei Weighting Method lmpbved Lotter's Method 

Closed Channei Weighting Methol . Horton's Method 

-- -- 

Results 

Mannings Coefficient 
Water Surface Elevation 
Elevation Range 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 

Specific Energy 

Froude Number 
Flow TVDe 

1.28 Ws 
0.03 ft 

1,292.89 ft 

0.33 
Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ti) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDF288 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Manninas Coefficient 0.045 " 

Slope 0.004300 M t  

Water Surface Elevation 1.292.86 i t  

Elevation Ranae 1,292.00 to 1,295.00 

Discharge 102.00 cis 

v : ~ o o . o [ ~  
H:i 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Project Summary Report 

- p~ 

Project Description 

Worksheet RDF29 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.003800 ~ f i  
Discharge 509.00 cfs 

Options 

Current Roughness Method Improved Latter's Method 

Open Channel Weighting Method lmproved Lotter's Method 

Closed Channel Weighting Metho, Horion's Method 

Results 

Mannings Coefficient 0.048 

Water Surface Elevation 1,293.68 fi 
Elevation Range 1,292.00 to 1,295.50 

Flow Area 335.2 ft2 
Wetted Perimeter 473.49 ft 

Top Width 473.47 ft 

Actuai Depth 1.68 ft 
Critical Elevation 1,293.09 fi 
Critical Slope 

Veioc!ty 
Veioclty Head 
Specific Energy 
Froude Number 

0.041413 Wft 
1.52 Ws 
0.04 ft 

Flow Type Subcritical 

RoUohneSS Seoments 

Start End Mannings 
Station Station Coe~icient 

Natural Channel Points 

Station Elevation 
(fi) (ft) 

O+OO 1.295.50 
2+00 1.294.00 

4+00 1,293.00 
4+95 1,292.00 
5+05 1,292.00 

6+00 1,293.00 
8+00 1,294.00 

1 O+OO 1.295.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Gross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet RDF29 
Flow Element Irregular Channel 

Method Marining's Formula 
Salve For Channel D e ~ t h  

Section Data 

Mannings Coefficient 0.048 

Slope 0.003800 WH 
Water Surface Elevation 1,293.68 f i  
Elevation Range 1,292.00 to 1.295.50 

Discharge 509.00 c k  

v : 2 0 . 0 ~  
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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CURRENT DATE: 10-23-2003 FILE DATE: 10-09-2003 
URRENT TIME: 14:56:55 FILE NAME: 01 

............................................................................... 
.......................... FHWA CULVERT ANALYSIS .......................... 
.......................... HY-8, VERSION 4.3 .......................... 
1__-_11111___1111-_------------------------------------------------------------- 

I c I SITE DATA I CULVERT SHAPE, MATERIAL, INLET 
u I-------------------------- ............................................... I L I INLET OUTLET CULVERT / BARRELS 

I V I  ELEV. ELEV. LENGTH I SHAPE SPAN RISE MP.NNING INLET 
(FT) (FT) n TYPE 

I I 

18.00 4.20 ,018 CONVENTIONAL 

................................................................................ 
SUMNARY OF CULVERT FLOWS (CFS) FILE: 01 DATE: 10-09-2003 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1506.45 0 0 0 0 0 0 0 0 1 

0 0 36 6 
0 0 153 5 
0 0 279 4 
0 0 415 4 
0 0 553 4 
0 0 OVERTOPPING ............................. 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 01 DATE: 10-09-2003 

HEAD HEAD TOTAL FLOW '6 FLOW 
ELEV(FT) ERROR (FT) FLOW (CFS 1 ERROR(CF.9) ERROR 
1506.45 0.00 0 0 0.00 
1508.71 0.00 150 0 0.00 
1509.91 0.00 300 0 0.00 
1511.03 0.00 450 0 0.00 
1512.24 0.00 600 0 0.00 
1513.68 0.00 750 0 0.00 
1514.94 -0.01 900 4 0.39 
1515.36 -0.00 1050 2 0.22 
1515.61 -0.01 1200 6 0.53 
1515.81 -0.00 1350 6 0.42 
1515.98 -0.00 1500 5 0.32 ................................................................................ 

<I> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( 8 )  = 1.000 ................................................................................ 



I 

CURRENT DATE: 10-23-2003 FILE DATE: 10-09-2003 
CURRENT TIME: 14:56:55 FILE NAME: 01 ................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 18 BY 4.2 ) RCB ................................................................................ 
HEAD- INLET OUTLET 

\ ~ \ ~ . \ > \ \ \ \ \ \ \ \ \ \ . \ \ ~ \ \ ~ \ , ~ \ ~ \ \ , . \ ~ % \ > . \  

DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 

) (fps) (ft) ----- 
I0 0.15 

150 1508.71 2.20 2.26 3-Mlt 1.30 1.29 4.54 1.84 3.59 1.84 
300 1509.91 3.46 3.46 1-S2n 2.03 2.06 8.21 2.03 4.41 2.60 

5 4.95 3.17 
600 1512.24 5.79 5.79 5-S2n 3.21 3.26 10.39 3.21 5.36 3.65 
750 1513.68 7.23 7.23 5-S2n 3.73 3.79 11.17 3.73 5.70 4.06 

0 5.99 4.43 
894 1515.35 8.90 8.17 4-FFt 4.20 4.20 11.83 4.20 6.25 4.76 
914 1515.61 9.16 8.64 4-FFt 4.20 4.20 12.09 4.20 6.47 5.07 

0 6.68 5.36 
46 4.20 6.87 5.62 

.-- 
930 1515.81 9.36 9.05 4-FFt 4.20 4.20 12.30 4.2 
942 1515.98 9.53 9.43 4-FFt 4.20 4.20 12.. ................................................................................ 

El. inlet face invert 1506.45 ft El. outlet invert 1506.30 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

__-_1__---1_--_------------------------------%---------------------------------- 

* * * * *  SITE DATA * k * * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION (FT) 0.00 
INLET ELEVATION (FT 1506.45 
OUTLET STATION (FTI 30.00 
OUTLET ELEVATION (FT) 1506.30 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH ALONG SLOPE IFT) 30.00 

BARREL SHAPE BOX 
BARREL SPAN 18.00 FT 

I BARREL RISE 4.20 FT 
BARREL MATERIAL CONCRETE 
BARRELMANNING'SN 0.018 

I INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
IhTLET DEPRESSION NONE 

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



'URRENT DATE: 10-23-2003 FILE DATE: 10-09-2003 
'URRENT TIME: 14:56:55 e FILE NAME: 01 

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

.......................... TAILWATER .......................... 

................................................................................ 
X * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  

BOTTOM WIDTH (FT) 18.00 
SIDE SLOPE H/V (x: 1) 4.0 
CHANNEL SLOPE V/H (FT/FT) 0.005 
MANNING'S N (.Ol-0.1) 0.035 
CHANNEL INVERT ELEVATION (FT) 1506.45 
CULVERT NO.l OUTLET INVERT ELEVATION 1506.30 FT 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT)  (FPS) (PSF) 

.......................... ROADWAY OVERTOPPING DATA .......................... 

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

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) 

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1519.02 
2 450.00 1516.85 
3 890.00 1514.40 ........................................ 

GRAVEL 
18.00 





URRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 
TIME: 14:06:21 FILE NAME: STR02 ............................................................................... 
PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 3 BY 3 ) CSP ................................................................................ 
HEAD- INLET OUTLET 

\ ~ . . ~ % \ ~ ~ , , \ ~ \ . \ \ ~ \ \ ~ ~ \ . \ ~ \ , . . . . ~ \ \ . . . , .  
DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cis) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft) ................................................................................ 

0 1505.49 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
30 1507.41 1.73 1.92 2-M2c 1.65 1.23 5.49 1.23 2.31 1.13 
60 1508.95 2.65 3.46 6-FFn 3.00 1.77 4.24 3.00 2.80 1.60 
90 1509.68 3.60 4.19 6-FFn 3.00 2.18 6.37 3.00 3.12 1.95 
120 1510.71 4.80 5.22 6-FFn 3.00 2.49 8.49 3.00 3.36 2.24 
145 1511.79 6.08 6.30 6-FFn 3.00 2.69 10.28 3.00 3.57 2.48 
151 1512.05 6.38 6.56 6-FFn 3.00 2.73 10.65 3.00 3.74 2.70 
153 1512.19 6.54 6.70 6-FFn 3.00 2.75 10.85 3.00 3.89 2.90 
154 1512.30 6.58 6.81 4-FFt 3.00 2.76 10.90 3.00 4.03 3.08 
150 1512.27 6.34 6.78 4-FFt 3.00 2.73 10.61 3.00 4.15 3.25 
150 1512.43 6.34 6.94 4-FFt 3.00 2.73 10.61 3.00 4.27 3.41 

------.-------.----------------------------------------------------------------- 
El. inlet face invert 1505.49 Et El. outlet invert 1505.37 it 
~ l .  inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

*****  SITE DATA * * * * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1505.49 
OUTLET STATION (FT) 
OUTLET ELEVATION (FT) 
MlMFZR OF BARRELS 
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH ALONG SLOPE (FT) 24.00 

* * * * *  CULVERT DATA SUMMARY * * * * * * * k * * * * * * k * * * * * k * * * *  

BARREL SHAPE CIRCULAR 
BARREL DIAMETER 3.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARRELMANNING'SN 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 



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

.......................... TAILWATER .......................... 

SIDE SLOPE H/V (x: 1) 4 . 0  

CHANNEL INVERT ELEVATION ( FT) 1505.37 
CULVERT NO.l OUTLET INVERT ELEVATION 1505.37 FT 

* * * * * * *  UNIFOKM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

I 
FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 

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

.......................... ROADWAY OVERTOPPING DATA .......................... 

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

* * * * *  USER DEFINED ROADWAY PROFILE 



CURRENT DATE: 10-23-2003 FILE DATE: 10-09-2003 
'URRENT TIME: 14:56:20 FILE NAME: 03 

- - - - - .. - - - - - - - -. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
.......................... FHWA CULVERT ANALYSIS .......................... 
.......................... HY-8, VERSION 4.3 .......................... 
_~__--_____~-_----1------------------------------------------------------------- 

SITE DATA 1 CULVERT SHAPE, MATERIAL, INLET I " -- - - - - - - - - - - - - - - - - - - - - - - - - I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  I C  I I 

I t1 
INLET OUTLET CULVERT I BARRELS 
ELEV. ELEV. LENGTH 1 SHAPE SPAN RISE MANNING INLET 

l i i l  (FT) (FT) (FT) I MATERIAL (FT) (FT) n TYPE _~_--_-___--_-_-_---------III----I---II---------------------------------_- 
1 1 1502.28 1502.13 30.00 1 1 RCB 10.00 3.10 .018 CONVENTIONAL 

I 
I 

I 
I 

S W Y  OF CULVERT FLOWS (CFS) FILE: 03 

ELEV (FT) TOTAL 1 2 3 4 5 

DATE: 10-09-2003 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 

0 565 5 
0 722 4 
0 884 4 
0 1042 4 
0 1185 3 
0 OVERTOPPING 

-----------------------------.-------------------------------------------------- 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 03 DATE: 10-09-2003 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (FT) ERROR ( FT) FLOW (CFS) ERROR (CFS) ERROR 
1502.28 0.00 0 0 0.00 
1505.57 0.00 150 0 0.00 
1508.46 0.00 300 0 0.00 
1509.52 -0.01 450 3 0.73 
1509.79 -0.00 600 5 0.77 
1509.98 -0.01 750 4 0.47 
1510.14 -0.01 900 3 0.34 
1510.27 -0.00 1050 8 0.74 
1510.39 -0.00 1200 7 0.57 
1510.45 -0.01 1350 5 0.40 
1510.58 -0.01 1500 15 0.97 ................................................................................ 

cl> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 -----------------------------.-------------------------------------------------- 



2 

CURRENT DATE: 10-23-2003 FILE DATE: 10-09-2003 
CURRENT TIME: 14:56:20 FILE NAME: 03 ................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 10 BY 3.1 ) RCB 
__-__--_--5-__------------------------------------------------------------------ 

DIS- HEAD- INLET OUTLET 
\~ . \ \ . . . \ \ \ \ . \ . . \~ \ . , \ , \ . . . \ \ . . . .~ \ . \ \ .~  

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(c~s) (ft) (ft) (ft) <F4> (it) (ft) (fpS) (ft) (fps) (ft) ................................................................................ 

0 1502.28 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
150 1505.57 3.25 3.29 3-Mlt 2.01 1.92 7.05 2.13 3.81 2.13 
300 1508.46 6.18 5.46 6-FFn 3.10 3.04 9.68 3.10 4.59 2.98 
339 1503.52 7.24 6.66 4-FFt 3.10 3.10 10.93 3.10 5.11 3.61 
348 1509.78 7.50 7.34 4-FFt 3.10 3.10 11.23 3.10 5.50 4.12 
344 1509.98 7.38 7.70 4-FFt 3.10 3.10 11.09 3.10 5.83 4.56 
332 1510.14 7.03 7.86 4-FFt 3.10 3.10 10.70 3.10 6.11 4.95 
320 1510.28 6.70 8.00 4-FFt 3.10 3.10 10.32 3.10 6.35 5.30 
309 1510.41 6.40 8.13 4-FFt 3.10 3.10 9.96 3.10 6.57 5.62 
302 1510.60 6.24 8.32 4-FFt 3.10 3.06 9.75 3.10 6.77 5.92 
300 1510.84 6.19 8.56 4-FFt 3.10 3.04 9.69 3.10 6.96 6.20 ................................................................................ 

El. inlet face invert 1502.28 ft El. outlet invert 1502.13 ft 
~ l .  inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

* * * * *  SITE DATA * * * * *  CULVERT INVERT * * * * * * * * A * * * * *  

INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1502.28 
OUTLET STATION (FT) 30.00 
OUTLET ELEVATION (FT) 1502.13 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH ALONG SLOPE (FT) 30.00 

* * * * *  CULVERT DATA SUMMARY * * * * * * * * * * * * * * * * * * * * % * * *  
BARREL SHAPE BOX 
BARREL SPAN 10.00 FT 
BARREL RISE 3.10 FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.018 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 

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



FILE DATE: 10-09-2003  
FILE NAME: 03  

__-__-__1_--_----_-------------------------------------------------------------- 

.......................... TAILWATER .......................... 

................................................................................ 
**** * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  

BOTTOM WIDTH (FT) 1 0 . 0 0  
SIDE SLOPE H/V ( X :  1) 4 . 0  
CHANNEL SLOPE V/H (FT/FT) 0.005 
MANNING'S N ( . 0 1 - 0 . 1 )  0 . 0 3 5  
CHANNEL INVERT ELEVATION (FT) 1 5 0 2 . 1 3  
CULVERT NO.l OUTLET INVERT ELEVATION 1502 .13  FT 

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

FLOW W. S . E . FROUDE 
(CFS) (FT) NUMBER 
0 . 0 0  1502 .13  0 . 0 0 0  

1 5 0 . 0 0  1 5 0 4 . 2 6  0 . 4 6 0  
3 0 0 . 0 0  1 5 0 5 . 1 1  0 . 4 6 8  
4 5 0 . 0 0  1505 .74  0 . 4 7 4  
6 0 0 . 0 0  1 5 0 6 . 2 5  0 .478  
750 .00  1506 .69  0 .481  
9 0 0 . 0 0  1 5 0 7 . 0 8  0 . 4 8 4  

1 0 5 0 . 0 0  1 5 0 7 . 4 3  0 . 4 8 6  
1 2 0 0 . 0 0  1 5 0 7 . 7 5  0 . 4 8 9  
1350  . O O  1 5 0 8 . 0 5  0 . 4 9 1  

DEPTH VEL. 
(FT) (FPS) 
0 . 0 0  0 . 0 0  
2 . 1 3  3.81 
2 . 9 8  4 . 5 9  

SHEAR 

--I----------------------- ROADWAY OVERTOPpI&TG DATA .......................... 
................................................................................ 

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 1 8 . 0 0  

*****  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. 

1 



FILE DATE: 10-23-2003 
FILE NAME: STR04 

................................................................................ 
SUMMARY OF CULVERT FLOWS (CFS) FILE: STRO4 DATE: 10-23-2003 

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

.......................... F m A  CULVERT ANALYSIS -I------------------------ 

.......................... HY-8, VERSION 4.3 .......................... 
-__-__~_--5--_--___------------------------------------------------------------- 

ELEV (FT) TOTAL 
1496.88 0 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 17 9 
0 44 8 
0 72 7 
0 100 6 
0 131 5 
0 162 4 
0 OVERTOPPING 

CULVERT SHAPE, MATERIAL, INLET 
............................................... 
BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 

-__-__-__--______-_---------------------------- 
2 CSP 3.00 3.00 ,031 CONVENTIONAL 

SITE DATA " .......................... 
L / INLET OUTLET CULVERT 

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: STRO4 DATE: 10-23-2003 

V 
# 

1 
2 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (FT) ERROR (FT) FLOW (CFS) ERROR(CFS) ERROR 
1496.88 0.00 0 0 0.00 
1498.81 0.00 30 0 0.00 
1500.45 0.00 60 0 0.00 

ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

__-__-_-___-_____---------  
1496.88 1496.76 24.00 

1503.44 -0.00 240 1 0.61 
1503.51 -0.01 270 2 0.65 
1503.57 -0.01 300 2 0.70 ................................................................................ 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 

4 I 



URRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 C()SRRENT TIME: 13:56:27 FILE NAME: STR04 .............................................................................. 
PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 3 BY 3 ) CSP 

HEAD- INLET OUTLET 
\ > , \ % . > \ \ \ ~ . . ~ . . ~ ~ \ > \ . % ~ ~ % % \ . . % ~ ~ . , , ~ > > .  

DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMRL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ips) (ft) (~Ps) (ft) ................................................................................ 

0 1496.88 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00 

- - - - . . . . . 
90 1501.32 3.60 4.44 6-FFn 3.00 2.18 6.37 3.00 3.38 1.85 
120 1502.54 4.80 5.66 6-FFn 3.00 2.49 8.49 3.00 3.65 2.12 
132 1503.10 5.35 6.22 6-FFn 3.00 2.58 9.31 3.00 3.87 2.36 
135 1503.25 5.50 6.37 6-FFn 3.00 2.60 9.52 3.00 4.06 2.57 
137 1503.36 5.61 6.48 6-FFn 3.00 2.62 9.66 3.00 4.23 2.76 
138 1503.44 5.69 6.56 6-FFn 3.00 2.63 9.77 3.00 4.38 2.93 
138 1503.51 5.67 6.63 4-FFt 3.00 2.63 9.74 3.00 4.51 3.09 
136 1503.56 5.58 6.68 4-FFt 3.00 2.61 9.62 3.00 4.64 3.24 ................................................................................ 

El. inlet face invert 1496.88 ft El. outlet invert 1496.76 ft 
~ l .  inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

* * * * *  SITE DATA * * * * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION (FT) 
INLET ELEVATION (FT) 
OUTLET STATION (FT) 

@ OUTLET ELEVATION (FT) 
NITMBER OF BARRELS - 

SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH ALONG SLOPE (FT) 24.00 

* * * * *  CULVERT DATA SUMMARY *****************A****** 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 3.00 FT 
RARREL MATERIAL CORRUGATED ALUMINUM 

INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SOUARE EDGE WITH HEADWALL - - 
INLET DEPRESSION NONE 



CURRENT DATE: 10-23-2003 
CURRENT TIME: 13:56:27 

FILE DATE: 10-23-2003 
FILE NAME: STRO4 

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

.......................... TAILWATER .......................... ................................................................................ 

1 * * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH (FT) 7.00 
SIDE SLOPE H/V (X:l) 
CHANNEL SLOPE VIH (FT/FT) 

CHANNEL INVERT ELEVATION (FT) 1496.76 
CULVERT NO.l OUTLET INVERT ELEVATION 1496.76 FT 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
((3%) (FT) NUMBER (FT) (FPSI (PSFI 
0.00 1496.76 0.000 0.00 0.00 0.00 

30.00 1497.83 0.427 1.07 2.50 0.33 
60.00 1498.28 0.434 1.52 3.03 0.47 
90.00 1498.61 0.439 1.85 3.38 0.58 

__~_~----1--__~____------------------------------------------------------------- 

.......................... ROADWAY OVERTOPPING DATA .......................... 
1-1_1__1-__-v_1_1_1------------------------------------------------------------- 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) 

GRAVEL 
18.00 

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD . NO. (FT) (FT) 

1 0.00 1515.13 
2 450.00 1503.51 
3 660.00 1502.76 ....................................................... 



CURRENT DATE: 10-23-2003 
URRENT TIME: 14:10:22 

FILE DATE: 10-23-2003 
FILE NAME: STR05 

.............................................................................. 
.......................... FHWA CULVERT ANALYSIS .......................... 
.......................... HY-8, VERSION 4.3 .......................... 
................................................................................ 
I c I SITE DATA I CULVERT SHAPE, MATERIAL, INLET 1 I ,, I-------------------------- -----------------------------------------------I 

INLET OUTLET CULVERT BARRELS 1 1 ELEX. ELEV. LENGTH SPAN RISE MANNING INLET 
(FT) (FT) 1 Z E ~ L  (FT) (FT) n TYPE 

.......................... ............................................... 
1 11489.21 1489.09 3.00 3.00 ,024 CONVENTIONALI 

i 

................................................................................ 
SUMMARY OF CULVERT FLOWS (CFS) FILE: STRO5 DATE: 10-23-2003 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1489.21 0 0 0 0 0 0 0 0 1 
1491.13 30 30 0 0 0 0 0 0 1 
1492.67 6 0 6 0 0 0 0 0 0 0 1 
1493.40 9 0 90 0 0 0 0 0 0 1 
1494.43 120 120 0 0 0 0 0 0 1 

~ ~~ 

1495.69 149 149 0 0 0 0 0 OVERTOPPING 

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: STRO5 DATE: 10-23-2003 

HEAD HEAD TOT& FLOW 8 FLOW 
ELEV(FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR 
1489.21 0.00 0 0 0.00 
1491.13 0.00 3 0 0 0.00 
1492.67 0.00 6 0 0 0.00 
1493.40 0.00 90 0 0.00 
1494.43 0.00 120 0 0.00 
1495.68 -0.01 150 1 0.90 
1496.04 -0.01 180 1 0.81 
1496.18 -0.00 210 2 0.80 
1496.27 -0.00 240 2 0.73 
1496.36 -0.00 270 2 0.59 
1496.42 -0.00 300 2 0.81 

cl> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 ................................................................................ 



2 

CURRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 
CURRENT TIME: 14:10:22 FILE NAME: STRO5 ................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 3 BY 3 1 CSP ................................................................................ 
HEAD- INLET OUTLET . \ . . \ . \ \ % , , \ . \ . . > , , . , , \ \ . . ~ % \ ~ \ . , \ > ~ . \ . .  

DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (it1 <F4> (ft) (ft) (ips) Ift) I~Ps) (ft) ................................................................................ 

0 1489.21 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
30 1491.13 1.73 1.92 2-M2c 1.65 1.23 5.49 1.23 2.31 1.13 
60 1492.67 2.65 3.46 6-FFn 3.00 1.77 4.24 3.00 2.80 1.60 
90 1493.40 3.60 4.19 6-FFn 3.00 2.18 6.37 3.00 3.12 1.95 
120 1494.43 4.80 5.22 6-FFn 3.00 2.49 8.49 3.00 3.36 2.24 
149 1495.68 6.27 6.47 6-FFn 3.00 2.72 10.51 3.00 3.57 2.48 
156 1496.04 6.70 6.83 6-FFn 3.00 2.77 11.03 3.00 3.74 2.70 
159 1496.17 6.85 6.96 6-FFn 3.00 2.79 11.21 3.00 3.89 2.90 
159 1496.27 6.88 7.06 4-FFt 3.00 2.80 11.25 3.00 4.03 3.08 
157 1496.36 6.78 7.15 4-FFt 3.00 2.79 11.14 3.00 4.15 3.25 
156 1496.43 6.68 7.22 4-FFt 3.00 2.77 11.01 3.00 4.27 3.41 

-__--__1-----1--_1-------------------------------------------------------------- 

El. inlet face invert 1489.21 ft El. outlet invert 1489.09 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 it 

-_-_-__-_----__-_---------1-1---------------------------------------- 

* * * * *  SITE DATA * * * * A  CULVERT INVERT *********k**** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1489.21 
OUTLET STATION (FT) 24.00 
OUTLET ELEVATION (FT) 1489.09 
NUMBER OF BARRELS 2 
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH ALONG SLOPE (FT) 24.00 

A * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 3.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 

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



DATE : 
TIME : 

FILE DATE: 10-23-2003  
FILE NAME: STROS 

* * * * * * *  REGULAR CHANPJEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH (FT) 7 . 0 0  
SIDE SLOPE H/V (X:l) 4 . 0  
CHANNEL SLOPE V/H (FT/FT) 0 . 0 0 4  
MANNING'S N ( . O l - 0 . 1 )  0 . 0 3 5  
CHANNEL INVERT ELEVATION (FT) 1 4 8 9 . 0 9  
CULVERT NO.l OUTLET INVERT ELEVATION 1 4 8 9 . 0 9  FT 

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

FLOW W.S.E. 
(CFS (FT) 
0 . 0 0  1 4 8 9 . 0 9  

3 0 . 0 0  1 4 9 0 . 2 2  
6 0 . 0 0  1 4 9 0 . 6 9  
90 . O O  1 4 9 1 . 0 4  

1 2 0 . 0 0  1 4 9 1 . 3 3  
1 5 0 . 0 0  1 4 9 1 . 5 7  
1 8 0 . 0 0  1 4 9 1 . 7 9  
210 . O O  1 4 9 1 . 9 9  
2 4 0 . 0 0  1 4 9 2 . 1 7  
2 7 0 . 0 0  1 4 9 2 . 3 4  
3 0 0 . 0 0  1 4 9 2 . 5 0  

FROUDE 
NUMBER 

0 . 0 0 0  
0 . 3 8 3  
0 . 3 8 9  
0 . 3 9 3  
0 . 3 9 6  
0 . 3 9 9  
0 . 4 0 1  
0 . 4 0 3  
0 . 4 0 4  
0 . 4 0 6  
0 .407  

DEPTH VEL. 
(FT) (FPS) 
0 . 0 0  0 . 0 0  
1 . 1 3  2 . 3 1  
1 . 6 0  2 . 8 0  
1 . 9 5  3 . 1 2  
2 . 2 4  3 . 3 6  
2 . 4 8  3 . 5 7  
2 . 7 0  3 . 7 4  
2 . 9 0  3 . 8 9  
3 . 0 8  4 . 0 3  
3 . 2 5  4 . 1 5  
3 . 4 1  4 . 2 7  

SHEAR 
(PSF) 
0 . 0 0  
0 . 2 8  
0 . 4 0  
0 . 4 9  
0 . 5 6  
0 . 6 2  
0 .67  
0 . 7 2  
0 . 7 7  
0 . 8 1  
0 . 8 5  

.......................... ROADWAY OVERTOPPING DATA .......................... 
-_1_--_11-1_--__1_-------------------------------------------------------------- 

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 1 8 . 0 0  

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. 

1 



FILE DATE: 10-23-2003 
FILE NAME: STR06 

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

.......................... FHWA CULVERT ANALYSIS .......................... 
----------------------.--- HY-8, VERSION 4.3 .......................... 
_.-_-_--_-__-____---------.-------------------------------------------------.--- 
C SITE DATA CULVERT SHAPE, MATERIAL, INLET 
I1 

-_---__-_-------_--------------------------------------.------------------------ 
SUMMARY OF CULVERT FLOWS (CFS) FILE: STR06 DATE: 10-23-2003 

. 
L 
V 
# 

1 
2 
3 
4 
5 
6 

ELEV (FT) 
1476.54 
1478.35 
1479.19 
1480.59 
1481.12 
1481.42 
1481.56 
1481.66 
1481.74 
1481.80 
1481.87 
1481.12 

TOTAL 1 
0 0 

_----_--_-_--_-__-_------------------------------------.------------------------ 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) _ ~ _ _ _ _ _ _ _ ~ _ - _ _ _ ~ _ _ _ - - - - - - -  

1476.54 1476.42 24.00 

2 3 4 5 6 ROADWAY ITR 
0 0 0 0 0 0 1 
0 0 0 0 0 0 1 
0 0 0 0 0 0 1 
0 0 0 0 0 0 1 
0 0 0 0 0 0 1 
0 0 0 0 0 14 10 
0 0 0 0 0 38 8 
0 0 0 0 0 64 7 
0 0 0 0 0 90 6 
0 0 0 0 0 118 6 
0 0 0 0 0 148 6 
0 0 0 0 0 OVERTOPPING 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 

_-____-_--__-_--_-_---------_-----_------------ 
2 CSP 3.50 3.50 ,024 CONVENTIONAL 

_-_----_-__--.-_--_------------------------------------.-------.---------------- 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: STRO6 DATE: 10-23-2003 

1 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (FT) ERROR ( FT) FLOW (CFS ) ERROR (CFS) ERROR 
1476.54 0.00 0 0 0.00 
1478.35 0.00 30 0 0.00 
1479.19 0.00 60 0 0.00 
1480.59 0.00 90 0 0.00 
1481.12 0.00 120 0 0.00 
1481.42 -0.00 150 1 0.87 
1481.56 -0.00 180 2 0.92 
1481.66 -0.00 210 2 0.82 
1481.74 -0.00 240 2 0.96 
1481.80 -0.00 270 2 0.75 
1481.87 -0.00 300 2 0.66 

1__-_-_-_--_-__-_.-------------------------------------------------------------- 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 _-_-__-_-_-__-_-_-------------------------.---.--------------------------------- 



FILE DATE: 10-23-2003 
RENT TIME: 14:33:07 FILE NAME: STRO6 

PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 3.5 BY 3.5 ) CSP ................................................................................ 
HEAD- INLET OUTLET 

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

DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
PT.01~1 R T , W .  DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
.~ . ................................................................................ 

0 1476.54 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00 
30 1478.35 1.62 1.81 2-M2c 1.51 1.17 5.31 1.17 2.28 1.07 
60 1479.19 2.42 2.65 2-M2c 2.32 1.69 6.53 1.69 2.77 1.53 
90 1480.59 3.13 4.05 6-FFn 3.50 2.09 4.68 3.50 3.10 1.87 
120 1481.12 3.87 4.58 6-FFn 3.50 2.42 6.24 3.50 3.35 2.16 
134 1481.42 4.26 4.88 6-FFn 3.50 2.56 6.98 3.50 3.55 2.40 
140 1481.56 4.43 5.02 6-FFn 3.50 2.62 7.30 3.50 3.73 2.62 
145 1481.66 4.56 5.12 6-FFn 3.50 2.65 7.52 3.50 3.88 2.81 
148 1481.73 4.65 5.19 6-FFn 3.50 2.68 7.67 3.50 4.02 2.99 
150 1481.79 4.72 5.25 6-FFn 3.50 2.70 7.80 3.50 4.14 3.16 
150 1481.79 4.72 5.25 6-FFn 3.50 2.70 7.80 3.50 4.26 3.32 
_--_-_-~_-------~-_-------1---------------------------------------- 

El. inlet face invert 1476.54 it El. outlet invert 1476.42 it 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

**** *  SITE DATA * k * * *  CULVERT INVERT ************h* 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1476.54 
OUTLET STATION (FT) 
OUTLET ELEVATION (FTI 
NUMBER OF BARRELS 
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH ALONG SLOPE (FT) 24.00 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 3.50 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARRELMANNING'SN 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 



CURRENT DATE: 10-23-2003 
CURRENT TIME: 14:33:07 

FILE DATE: 10-23-2003 
FILE NAME: STRO6 

. ~ ~ 

CHANNEL INVERT ELEVATION (FT) 1476.42 
CULVERT NO.l OUTLET INVERT ELEVATION 1476.42 FT 

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

-1-__-__--___-___-_-- - - -1-1_1-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

.......................... ROADWAY OVERTOPPING DATA ------------I------------- 
_---_-_---_-_--1__~---------------------------------------------------_--------- 

ROADWAY SURFACE GRAVEL 

CROSS-SECTION X Y 
COORD. NO. 

1 



CURRENT DATE: 
'JRRENT TIME : 

10-23-2003 FILE DATE: 10-09-2003 
14:55:42 FILE NAME: 07 

................................................................... 
---I---------------------- FHWA CULVERT ANALYSIS ---------I---------------- 

.......................... HY-8, VERSION 4.3 .......................... 
- ~ - - _ - - _ ~ _ - - - _ ~ - - ~ - _ _ 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

SITE DATA CULVERT SHAPE, MATERIAL, INLET 
.......................... ............................................... i 
INLET OUTLET CULVERT ( BARRELS 
ELEV . ELEV. LENGTH SPAN RISE MANNING INLET 

(FT) (FT) n TYPE 

i 
18.00 4.30 .018 CONVENTIONAL 

i 

1 2 1  
1 3 1  I I 

................................................................................ 
SLIMMARY OF CULVERT FLOWS (CFS) FILE: 07 DATE: 10-09-2003 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1471.41 0 0 0 0 0 0 0 0 1 

1479.95 1200 879 0 0 0 0 0 314 4 
1480.13 1350 894 0 0 0 0 0 450 4 
1480.29 1500 907 0 0 0 0 0 588 4 
1478.71 767 767 0 0 0 0 0 OVERTOPPING ................................................................................ 

................................................................................ 
SUMPUARIT OF ITERATIVE SOLUTION ERRORS FILE: 07 DATE: 10-09-2003 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (FT) ERROR ( FT) FLOW (CFS) ERROR(CFS) ERROR 
1471.41 0.00 0 0 0.00 
1473.63 0.00 150 0 0.00 

<I> TOLEWCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 ................................................................................ 



CURRENT DATE: 10-23-2003 FILE DATE: 10-09-2003 
CURRENT TIME: 14:55:42 FILE NAME: 07 

PERFORMRNCE CURVE FOR CULVERT # 1 - 1 ( 18 BY 4.3 ) RCB ................................................................................ 
DIS- HEAD- INLET OUTLET 

. \ , \ \ \ \ \ \ \ \ . . \ . \~,,. . . . . , , . \ \ . .~... , . . .~ 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 

~ 

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VE 
(cfs) (ft) (ft) (Et) cF4> (ft) (f .............................................................. 

0 1471.41 0.00 0.00 0-NF 0.00 0.00 0. 

:L. DEPTH VEL. DEPTH 
t) (fps) (ft) (£PSI (ft) 

I - -  
894 1480.13 8.72 8.45 4-FFt 4.30 4.26 11.55 4.30 6.68 5.21 
907 1480.28 8.87 8.81 4-FFt 4.30 4. ................................................................................ 

El. inlet face invert 1471.41 ft El. outlet invert 1471.26 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

- _ _ _ - 1 _ ~ - - _ - ~ _ ~ _ - ~ - _ 1 - - - 1 - 1 - 1 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

n * * * *  SITE DATA * * * * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1471.41 
OUTLET STATION (FT) 30.00 
OUTLET ELEVATION (FT) 1471.26 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 
CULVERT LENGTH ALONG SLOPE (FT) 

BARREL SHAPE 
BARREL SPAN 

BOX 
18.00 FT 

I BARREL RISE 4.30 FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.018 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



LTRRENT DATE: 10-23-2003  
@IRRENT TIME: 1 4 : 5 5 : 4 2  

FILE DATE: 10-09-2003 
FILE NAME: 07 

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

.......................... TAILWATER .......................... 

*******  REGULAR CHANNEL CROSS SECTION ****************  
BOTTOM WIDTH (FT) 1 8 . 0 0  
SIDE SLOPE H/V ( X : l )  4 . 0  
CHANNEL SLOPE V/H (FT/FT) 0 . 0 0 5  
MANNING'S N ( . 0 1 - 0 . 1 )  0 . 0 3 5  
CHANNEL INVERT ELEVATION (FT) 1 4 7 1 . 2 6  
CULVERT NO.l OUTLET INVERT ELEVATION 1 4 7 1 . 2 6  FT 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0 . 0 0  1 4 7 1 . 2 6  0 . 0 0 0  0 . 0 0  0 . 0 0  0 . 0 0  

1 5 0 . 0 0  1 4 7 2 . 9 5  0 . 4 8 7  1 . 6 9  3 . 5 9  0 . 5 3  
3 0 0 . 0 0  1 4 7 3 . 7 1  0 . 4 9 7  2 . 4 5  4 . 4 1  0 . 7 6  
4 5 0 . 0 0  1 4 7 4 . 2 8  0 . 5 0 2  3 . 0 2  4 . 9 5  0 . 9 4  
6 0 0 . 0 0  1 4 7 4 . 7 6  0 . 5 0 5  3 . 5 0  5 . 3 6  1 . 0 9  
7 5 0 . 0 0  1 4 7 5 . 1 7  0 . 5 0 8  3 . 9 1  5 . 7 0  1 . 2 2  
9 0 0 . 0 0  1 4 7 5 . 5 4  0 . 5 1 1  4 . 2 8  5 . 9 9  1 . 3 4  

1 0 5 0 . 0 0  1 4 7 5 . 8 7  0 . 5 1 3  4 . 6 1  6 . 2 5  1 . 4 4  
1 2 0 0 . 0 0  1 4 7 6 . 1 8  0 . 5 1 4  4 . 9 2  6 . 4 7  1 . 5 3  
1 3 5 0 . 0 0  1 4 7 6 . 4 7  0 . 5 1 6  5 . 2 1  6 . 6 8  1 . 6 2  
1 5 0 0  . O O  1 4 7 6 . 7 3  0 . 5 1 7  5 . 4 7  6 . 8 7  1 . 7 1  

C - - - . - . - - - - - - - - - - . . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - 
ROADWAY OVERTOPPING DATA .......................... 

................................................................................ 
ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 1 8 . 0 0  

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 



CURRENT DATE: 10-23-2003 
CURRENT TIME: 14:46:37 

FILE DATE: 10-23-2003 
FILE NAME: STROB 

................................................................................ 
SUMMARY OF CULVERT FLOWS (CFS) FILE: STROB DATE: 10-23-2003 

................................................................................ 
FHWA CULVERT .QN&YSIS I------------------------- 

.......................... HY-8, VERSION 4.3 .......................... 

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

ELEV (FT) TOTAL 1 
1461.67 0 0 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 

CULVERT SHAPE, MATERIAL, INLET 
............................................... 
BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 

............................................... 
2 CSP 3.50 3.50 ,024 CONVENTIONAL 

C 
u 
L 
V 
# 

1 
2 

0 OVERTOPPING ------------------ 

SITE DATA 
.......................... 
INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

_-_____--_-__--__-_------- 
1461.67 1461.55 24.00 

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: STRO8 DATE: 10-23-2003 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV ( FT) ERROR (FT) FLOW (CFS) ERROR(CFS) ERROR 
1461.67 0.00 0 0 0.00 
1463.48 0.00 30 0 0.00 
1464.32 0.00 6 0 0 0.00 
1465.72 0.00 90 0 0.00 
1466.25 0.00 120 0 0.00 
1466.92 0.00 150 0 0.00 
1467.74 0.00 180 0 0.00 
1468.71 0.00 210 0 0.00 
1469.12 -0.01 240 2 0.80 
1469.29 -0.01 270 3 0.93 
1469.41 -0.01 300 3 0.99 

-----------1_--_---------------------------------------------------------------- 

<I> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( 8 )  = 1.000 ................................................................................ 



URRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 
RENT TIME: 14:46:37 FILE NAME: STRO8 

PERFOBMANCE CURVE FOR CULVERT # 1 - 2 ( 3.5 BY 3.5 ) CSP ................................................................................ 
HEAD- INLET OUTLET . ~ > , . . , ~ % \ ~ \ , \ ~ \ ~ . . , . . . . . \ \ . . \ . % \ . \ . . > \ .  

DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (it) (it) <F4> (ft) (it) (ips) (it) (~Ps) (ft) ................................................................................ 

0 1461.67 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
30 1463.48 1.62 1.81 2-M2c 1.51 1.17 5.31 1.17 2.28 1.07 
60 1464.32 2.42 2.65 2-M2c 2.32 1.69 6.53 1.69 2.77 1.53 
90 1465.72 3.13 4.05 6-FFn 3.50 2.09 4.68 3.50 3.10 1.87 
120 1466.25 3.87 4.58 6-FFn 3.50 2.42 6.24 3.50 3.35 2.16 
150 1466.92 4.72 5.25 6-FFn 3.50 2.70 7.80 3.50 3.55 2.40 
180 1467.74 5.73 6.07 6-FFn 3.50 2.92 9.35 3.50 3.73 2.62 
210 1468.71 6.93 7.04 6-FFn 3.50 3.11 10.91 3.50 3.88 2.81 

El. inlet face invert 1461.67 ft El. outlet invert 1461.55 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 it 

* * * * *  SITE DATA * * * * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1461.67 
OUTLET STATION (FT) 24.00 

@ OUTLET ELEVATION (FT) 1461.55 
NUMBER OF BARRELS 2 
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH ALONG SLOPE (FT) 24.00 

**"**  CULVERT DATA S w Y  A*********************** 

BARREL SHAPE CIRCULAR 
BARREL DIAMETER 3.50 FT 
BARREL MATERIAL CORRUGATED STEEL 
B A R R E L W I N G ' S N  0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 



CURRENT DATE: 10-23-2003 
CURRENT TIME: 14:46:37 

FILE DATE: 10-23-2003 
FILE NAME: STRO8 

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH (FT) 8.00 
SIDE SLOPE H/V (X:l) 4.0 
CHANNEL SLOPE V/H (FTIFT) 0.004 
MANNING'S N (.01-0.1) 0.035 
CHANNEL INVERT ELEVATION (FT) 1461.55 
CULVERT NO.l OUTLET INVERT ELEVATION 1461.55 FT 

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

FLOW W.S.E. 
(CFS) (FT) 
0.00 1461.55 

30.00 1462.62 
60.00 1463.08 
90.00 1463.42 

120.00 1463.71 
150 .OO 1463.95 
180.00 1464.17 
210.00 1464.36 
240.00 1464.54 
270.00 1464.71 
300.00 1464.87 

FROrnE 
NUMBER 
0.000 
0.388 
0.395 
0.399 
0.402 
0.404 
0.406 
0.408 
0.409 
0.411 
0.412 

DEPTH VEL. SHEAR 
IFT) [FPS) (PSF) 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) 

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORC. NO. 

1 



CURRENT DATE: 10-23-2003  FILE DATE: 10-23-2003  
'URRENT TIME: 1 4 : 4 9 : 4 0  FILE NAME: STR09 

.i - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - -- - - - -- - - - - - - - - - - - - - - - - - -- 
.......................... FHWA CULVERT ANALYSIS .......................... 
.......................... HY-8, VERSION 4 . 3  .......................... 
................................................................................ 

SITE DATA I CULVERT SHAPE, MATERIAL, INLET 
u I - - - - - - - - - - - - - - - - - - - - - - - - - - I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  I C I  
L ( INLET OUTLET CULVERT BARRELS 
V I ELEV. ELEV. LENGTH 1 SHAPE SPAN RISE MANNING INLET 

I 
# I (FT) (FT) (FT) I MATERIAL (FT) (FT) n TYPE 

I 
I 

I I__--___--____---_---------IIIII---II--------------------------------------l 
I 1 11454.96 1 4 5 4 . 8 4  2 4 . 0 0  2  CSP 4 . 0 0  4.00 , 0 2 4  CONVENTIONAL( 
1 2 1  I 
1 5  I 
1 6 1  I I ................................................................................ 

SUMMARY OF CULVERT FLOWS (CFS) FILE: STR09 DATE: 10-23-2003 

ELEV (FT) TOTAL 1 
1 4 5 4 . 9 6  0  0  
1 4 5 6 . 9 7  40 40  
1 4 5 7 . 9 1  8 0  8 0  
1 4 5 9 . 5 1  1 2  0  1 2 0  
1 4 6 0 . 0 4  1 6 0  1 6 0  

6  ROADWAY ITR 
0  0  1 
0  0  1 
0  0  1 
0  0 1 
0  0  1 
0  0 1 
0  0  1 
0  2  3  
0  2 9  7  
0  63 6  
0  1 0 1  6  
0  OVERTOPPING 

SUMMARY OF ITEMTIVE SOLUTION ERRORS FILE: STR09 DATE : 

HEAD HEAD TOTAL FLOW 
ELEV ( FT) ERROR ( FT) FLOW(CFS) ERROR(CFS) 

1 4 5 4 . 9 6  0 . 0 0  0  0  
1 4 5 6 . 9 7  0 . 0 0  4  0  0  
1 4 5 7 . 9 1  0 . 0 0  8 0  0 
1 4 5 9 . 5 1  0 . 0 0  1 2 0  0  
1 4 6 0 . 0 4  0 . 0 0  1 6 0  0  
1 4 6 0 . 7 1  0 . 0 0  200 0  
1 4 6 1 . 5 3  0 . 0 0  2 4 0  0  
1 4 6 2 . 4 4  - 0 . 0 1  280 1 
1 4 6 2 . 7 3  - 0 . 0 1  320  2  
1 4 6 2 . 8 9  - 0 . 0 1  360  3 
1 4 6 3 . 0 1  - 0 . 0 1  400 3  

10-23-2003 

% FLOW 
ERROR 

0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 2 7  
0 . 7 1  
0 . 8 5  
0 . 6 7  

< I >  TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1 . 0 0 0  ................................................................................ 



2 

CURRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 
CUIlRENT TIME: 14:49:40 FILE NRME: STR09 ................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 4 BY 4 ) CSP 
-_--______---_-__-_-------1---------------------------------------- 

DIS- HEAD- INLET OUTLET 
,\..\\..\~~l.\.~\\\,..,\..,\,.\\.,.\\\\. 

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft) ................................................................................ 

0 1454.96 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
40 1456.97 1.81 2.01 2-M2c 1.66 1.31 5.60 1.31 2.42 1.14 
80 1457.91 2.69 2.95 2-M2c 2.53 1.88 6.89 1.88 2.95 1.64 
120 1459.51 3.47 4.55 6-FFn 4.00 2.33 4.77 4.00 3.30 2.01 
160 1460.04 4.27 5.08 6-FFn 4.00 2.70 6.37 4.00 3.58 2.32 
200 1460.71 5.16 5.75 6-FFn 4.00 3.02 7.96 4.00 3.80 2.59 
240 1461.53 6.22 6.57 6-FFn 4.00 3.28 9.55 4.00 3.99 2.83 
277 1462.44 7.38 7.48 6-FFn 4.00 3.48 11.04 4.00 4.15 3.04 
289 1462.73 7.76 7.77 6-FFn 4.00 3.53 11.48 4.00 4.30 3.24 
293 1462.89 7.93 7.90 6-FFn 4.00 3.56 11.67 4.00 4.44 3.42 
297 1463.01 8.05 8.00 6-FFn 4.00 3.58 11.81 4.00 4.56 3.60 ................................................................................ 

El. inlet face invert 1454.96 ft El. outlet invert 1454.84 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

* * * * *  SITE DATA * * * * *  CULVERT INVERT * * * * * * A * * * * * * *  

INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1454.96 
OUTLET STATION (FT) 24.00 
OUTLET ELEVATION ( FT) 1454.84 
NUMBER OF BARRELS 2 
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH ALONG SLOPE (FT) 24.00 

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

BARREL SHAPE CIRCULAR 
BARREL DIAMETER 4.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 

---_-1_--_-__-__-~_------------------------------------------------------------- 



DATE : 
TIME : 

FILE DATE: 10-23-2003 
FILE NAME: STR09 

*******  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH (FT) 10.00 
SIDE SLOPE H/V (X:l) 
CHANNEL SLOPE V/H (FT/FT) . - 
MANNING'S N (.Ol-0.1) 0.035 
CHANNEL INVERT ELEVATION (FT) 1454.84 
CULVERT NO.l OUTLET INVERT ELEVATION 1454.84 FT 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1454.84 0.000 0.00 0.00 0.00 

I------------------------- ROADWAY OVERTOPPING DATA .......................... 

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 18.00 

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1466.20 
2 470.00 1463.66 
3 800.00 1462.29 



I CURRENT DATE: 10-23-2003 
CURRENT TIME: 14:55:03 

FILE DATE: 10-09-2003 
FILE NAME: 10 

................................................................................ 
SUMMARY OF CULVERT FLOWS (CFS) FILE: 10 DATE: 10-09-2003 

-1_-__-__--_-_-__-1------------------------------------------------------------- 

--I----------------------- FHWA CULVERT ANALYSIS 
.......................... HY-8, VERSION 4.3 .......................... 
................................................................................ 

ELEV (FT) TOTAL 6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 

CULVERT SHAPE, MATERIAL, INLET 
............................................... 
BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 

............................................... 
1 RCB 18.00 3.80 .018 CONVENTIONAL 

C 
u 
L 
V 
# 

1 
2 

0 743 4 
0 OVERTOPPING 

SITE DATA 
.......................... 
INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) ___-__-_-__----____------- 

1440.28 1440.08 30.00 

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 10 DATE: 10-09-2003 

HEAD 
ELEV (FT) 
1440.28 
1442.47 
1443.74 
1444.93 
1446.33 
1447.74 
1448.28 
1448.60 
1448.88 
1449.13 
1449.31 

HEAD 
ERROR (FT) 

0.00 
0.00 
0.00 
0.00 
0.00 
-0.00 
0.00 
0.00 
0.00 
-0.01 
-0.01 

TOTAL 
FLOW (CFS 

0 
150 
300 
450 
600 
750 
900 
1050 
1200 
1350 
1500 

FLOW 
ERROR(CFS) 

0 
0 
0 
0 
0 
1 
-3 
-3 
-2 6 
11 
7 

% FLOW 
ERROR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.18 
-0.35 
-0.31 
-2.21 
0.81 
0.50 - -  . ~ 

-__--_---_-_--_--_-_11-1------------------------------------------------------------ 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( 8 )  = 1.000 
_--___-1-~__-_--__-------------------------------------------------------------- 



IRRENT DATE: 10-23-2003 FILE DATE: 10-09-2003 
RRENT TIME: 14:55:03 FILE NAME: 10 C- - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 18 BY 3.8 ) RCB ................................................................................ 
HEAD- INLET OUTLET . \ . \ \ , ~ % . ~ % \ \ . % \ \ ~ \ \ . ~ . \ \ , . . . . . , ~ . . . \ , ~ \  

DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cis) (it) (it) (it) <F4> (it) (it) (ips) (it) (ips) (ft) ................................................................................ 

0 1440.28 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
150 1442.47 2.19 2.19 1-S2n 1.19 1.29 7.01 1.19 3.95 1.56 
300 1443.74 3.46 3.46 1-S2n 1.85 2.06 8.83 1.89 4.87 2.27 
450 1444.93 4.65 4.65 5-S2n 2.41 2.69 10.10 2.48 5.47 2.81 
600 1446.33 6.05 6.05 5-S2n 2.91 3.26 11.06 3.01 5.93 3.26 
724 1447.74 7.46 7.46 5-S2n 3.30 3.70 11.73 3.43 6.31 3.65 
766 1448.28 8.00 7.01 4-FFt 3.80 3.80 11.19 3.80 6.63 4.00 
789 1448.60 8.32 7.53 4-FFt 3.80 3.80 11.54 3.80 6.91 4.31 
809 1448.88 8.60 8.00 4-FFt 3.80 3.80 11.83 3.80 7.17 4.60 
750 1448.07 7.79 7.76 4-FFt 3.38 3.79 10.96 3.80 7.40 4.87 
750 1448.29 7.79 8.01 4-FFt 3.38 3.79 10.96 3.80 7.61 5.12 ................................................................................ 

~ l .  inlet face invert 1440.28 it El. outlet invert 1440.08 it 
El. inlet throat invert 0.00 it El. inlet crest 0.00 it ................................................................................ 

*****  SITE DATA * * * * *  CULVERT INVERT * * * A * * * * * * * * * *  

INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1440.28 
OUTLET STATION (FT) 

@ OUTLET ELEVATION (FT) 
NUMBER OF BARRELS 
SLOPE (V-FT/H-FT) 0.0067 
CULVERT LENGTH ALONG SLOPE (FT) 30.00 

*****  CULVERT DATA S m y  . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 18.00 FT 
BARREL RISE 3.80 FT 
BARREL MATERIAL CONCRETE 
BARRELMANNING'SN 0.018 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SOUARE EDGE (90-45 DEG.) - 
INLET DEPRESSION NONE 



3  

CURREiTI DATE: 10-23-2003 FILE DATE: 10-09-2003 
CURRENT TIME: 1 4 : 5 5 : 0 3  FILE NAME: 1 0  

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

.......................... TAILWATER .......................... 

................................................................................ 
** * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  

BOTTOM WIDTH (FT) 1 8 . 0 0  
SIDE SLOPE H/V ( X : l l  4 . 0  
CHANNEL SLOPE V/H (FT/FT) 0 . 0 0 7  
MANNING'S N  (.OX-0.1) 0 . 0 3 5  
CHANNEL INVERT ELEVATION (FT) 1 4 4 0 . 0 8  
CULVERT NO.l OUTLET INVERT ELEVATION 1 4 4 0 . 0 8  FT 

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

FLOW W. S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0 . 0 0  1 4 4 0 . 0 8  0 . 0 0 0  0 . 0 0  0 . 0 0  0 . 0 0  

1 5 0 . 0 0  1 4 4 1 . 6 4  0 . 5 5 7  1 . 5 6  3 . 9 5  0 . 6 4  
3 0 0 . 0 0  1 4 4 2 . 3 5  0 . 5 6 9  2 . 2 7  4 . 8 7  0 . 9 4  
4 5 0 . 0 0  1 4 4 2 . 8 9  0 . 5 7 5  2 . 8 1  5 . 4 7  1 . 1 6  
6 0 0 . 0 0  1 4 4 3 . 3 4  0 . 5 7 9  3 . 2 6  5 . 9 3  1 . 3 4  
1 5 0 . 0 0  1 4 4 3 . 7 3  0 . 5 8 2  3 . 6 5  6 . 3 1  1 . 5 0  
9 0 0 . 0 0  1 4 4 4 . 0 8  0 . 5 8 4  4 . 0 0  6 . 6 3  1 . 6 5  

1 0 5 0 . 0 0  1 4 4 4 . 3 9  0 . 5 8 1  4 . 3 1  6 . 9 1  1 . 7 7  
1 2 0 0 . 0 0  1 4 4 4 . 6 8  0 . 5 8 9  4 . 6 0  7 . 1 7  1 . 8 9  
1 3 5 0 . 0 0  1 4 4 4 . 9 5  0 . 5 9 1  4 . 8 7  7 . 4 0  2 . 0 1  
1 5 0 0 . 0 0  1 4 4 5 . 2 0  0 . 5 9 2  5 . 1 2  7 . 6 1  2 . 1 1  

-------------*------------------------------------------------------------------ 

.......................... ROADWAY OVERTOPPING DATA .......................... 

................................................................................ 
ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 1 8 . 0 0  

****"  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0 . 0 0  1 4 5 4 . 9 2  
2 4 6 0 . 0 0  1 4 5 0 . 9 7  
3  8 8 0 . 0 0  1 4 4 7 . 1 7  ................................................................................ 



CURRENT 
URRENT 

@-----* 
DATE: 10-23-2003 FILE DATE: 10-09-2003 
TIME: 15:02:31 FILE NAME: 11 

.......................... FHWA CULVERT ANALYSIS .......................... 

.......................... HY-8, VERSION 4.3 .......................... 

................................................................................ 
SITE DATA I CULVERT SHAPE, MATERIAL, INLET : I  _-__-___-_-____-___-------I-----------------------------------------------l I 

L INLET OUTLET CULVERT 1 BARRELS 
ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET 

I 
I 7::. # (FT) (FT) I MATERIAL (FT) (FT) n TYPE 

1 )--_--__-__-___-___--------l----------------------------------------------- 1 1 1418.20 1418.13 30.00 I 1 RCB 
i 

57.00 4.50 ,018 CONVENTIONAL( 

1 2 /  i I 

1 :  I 
I 
I 

/ : I  I 
I 
I ................................................................................ 

................................................................................ 
SUMMARY OF CULVERT FLOWS (CFS) FILE: 11 DATE: 10-09-2003 

ELEV (FT) TOTAL 6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 69 6 
0 440 5 
0 895 4 
0 1384 4 
0 OVERTOPPING 

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 11 DATE: 10-09-2003 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV(FT) ERROR ( FT) FLOW 1 CFS ) ERROR (CFS) ERROR 
1418.20 0.00 0 0 0.00 
1420.48 0.00 400 0 0.00 
1421.70 0.00 800 0 0.00 
1422.70 0.00 1200 0 0.00 
1423.57 0.00 1600 0 0.00 
1424.72 0.00 2000 0 0.00 
1425.91 0.00 2400 0 0.00 
1427.04 -0.00 2800 7 0.26 
1427.56 -0.00 3200 5 0.17 
1427.83 -0.01 3600 18 0.49 
1428.06 -0.00 4000 15 0.38 ................................................................................ 

<I> TOLERANCE (FT) = 0.010 <2> TOLERANCE 1%) = 1.000 ................................................................................ 



2  

CURRENT DATE: 10-23-2003 FILE DATE: 10-09-2003 
CURRENT TIME: 1 5 : 0 2 : 3 1  FILE NAME: 11 ................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 5 7  BY 4 . 5  ) RCB ................................................................................ 
HEAD- INLET OUTLET .,,.., \ ~ \ . \ . \ \ , . \ . . . \ ~ . . . . \ % \ < . . \ . . * ~ . , ~  

DIS- 
CIIARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(c~s) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) ( ~ P s )  (ft) 

--_---_---^_--_----------------------------------------------------------------- 

0  1418 .20  0 . 0 0  0 .00  0-NF 0 .00  0 .00  0.00 0 . 0 0  0 . 0 0  0 . 0 0  
400 1 4 2 0 . 4 8  1 .98  2.28 3-Mlt 1 .42  1 .15  3 . 4 4  2 .04  3 . 0 1  2 . 0 4  
8 0 0  1 4 2 1 . 7 0  3 . 1 0  3 . 5 0  3-Mlt 2.19 1 . 8 3  4 . 6 2  3 . 0 4  3 . 8 1  3 . 0 4  

1 2 0 0  1 4 2 2 . 7 0  4 . 0 5  4 . 5 0  3-Mlt 2 . 8 1  2 . 4 0  5 . 5 1  3 . 8 2  4 . 3 5  3 .82  
1 6 0 0  1423 .57  4.96 5 .37  3-Mlt 3 . 3 6  2 . 9 1  6.26 4 . 4 8  4 . 7 6  4.48 
2 0 0 0  1 4 2 4 . 7 2  5 .93  6.52 4-FFt 3 .87  3 . 3 8  7 . 8 0  4 .50  5.10 5 . 0 7  
2400  1 4 2 5 . 9 1  7 . 0 3  7 . 7 1  4-FFt 4.50 3 . 8 1  9 . 3 6  4 . 5 0  5 . 4 0  5 . 6 0  
2 7 2 4  1427.03 8 . 0 4  8 .83  4-FFt 4 . 5 0  4 . 1 5  1 0 . 6 2  4 . 5 0  5 . 6 5  6 .09  
2755 1 4 2 7 . 5 5  8 . 1 5  9 . 3 5  4-FFt 4 . 5 0  4 . 1 8  1 0 . 7 4  4 .50  5 .88  6 . 5 4  
2687  1 4 2 7 . 8 3  7 . 9 2  9 .63  4-FFt 4 . 5 0  4 . 1 1  1 0 . 4 8  4 . 5 0  6 . 0 9  6 .97  
2 6 0 1  1 4 2 8 . 0 6  7 . 6 4  9 . 8 6  4-FFt 4 . 5 0  4 . 0 2  1 0 . 1 4  4 . 5 0  6 . 2 8  7 . 3 7  ................................................................................ 

El. inlet face invert 1 4 1 8 . 2 0  ft El. outlet invert 1418 .13  ft 
El. inlet throat invert 0 . 0 0  ft El. inlet crest 0 . 0 0  ft ................................................................................ 

* * * * *  SITE DATA * X * * *  CULVERT INVERT *******A****** 
INLET STATION (FT) 0 . 0 0  
INLET ELEVATION (FTI 1418 .20  
OUTLET STATION (FT) 30 .00  
OUTLET ELEVATION (FT) 1418 .13  
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0 . 0 0 2 3  
CULVERT LENGTH ALONG SLOPE (FT) 3 0 . 0 0  

A * * * *  CULVERT DATA SlJMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 57 . O O  FT 
BARREL RISE 4 . 5 0  FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0 . 0 1 8  
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.1 
INLET DEPRESSION NONE 

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



URRENT DATE: 10-23-2003  
TIME: 1 5 : 0 2 : 3 1  

FILE DATE: 10-09-2003 
FILE NAME: 11 

* r * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH (FT) 5 7 . 0 0  
SIDE SLOPE H/V ( X : l )  4 . 0  
CHANNEL SLOPE V/H (FT/FT) 0 . 0 0 2  
MANNING'S N ( . O 1 - 0 . 1 )  0 . 0 3 5  
CHANNEL INVERT ELEVATION (FT) 1 4 1 8 . 1 3  
CULVERT NO.l OUTLET INVERT ELEVATION 1 4 1 8 . 1 3  FT 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0 . 0 0  1 4 1 8 . 1 3  0 . 0 0 0  0 . 0 0  0 . 0 0  0 . 0 0  

400  . O O  1 4 2 0 . 1 7  0 . 3 7 2  2 . 0 4  3 . 0 1  0 . 2 9  
8 0 0 . 0 0  1 4 2 1 . 1 7  0 . 3 8 5  3 . 0 4  3 . 8 1  0 . 4 4  

1 2 0 0 . 0 0  1 4 2 1 . 9 5  0 .392  3 . 8 2  4 . 3 5  0 . 5 5  
1 6 0 0 . 0 0  1 4 2 2 . 6 1  0 . 3 9 6  4 . 4 8  4 . 7 6  0 . 6 4  
2 0 0 0 . 0 0  1 4 2 3 . 2 0  0 . 3 9 9  5 . 0 7  5 . 1 0  0 . 7 3  
2 4 0 0 . 0 0  1 4 2 3 . 7 3  0 . 4 0 2  5 . 6 0  5 . 4 0  0 . 8 0  
2 8 0 0 . 0 0  1 4 2 4 . 2 2  0 . 4 0 4  6 . 0 9  5 . 6 5  0 . 8 7  
3 2 0 0 . 0 0  1 4 2 4 . 6 7  0 . 4 0 5  6 . 5 4  5 . 8 8  0 . 9 4  

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 1 8 . 0 0  

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. 

1 



CURRENT DATE: 10-23-2003 
CURRENT TIME: 15:07:25 

FILE DATE: 10-09-2003 
FILE NAME: 12 

................................................................................ 
SUMMARY OF CULVERT FLOWS (CFS) FILE: 12 DATE: 10-09-2003 

.......................... FHWA CULVERT ANALYSIS .......................... 

.......................... HY-8, VERSION 4.3 .......................... 

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

ELEV (FT) 
1417.64 

TOTAL 
0 

150 
300 
450 
600 
750 
900 

1050 
1200 
1350 
1500 
714 ------- 

CULVERT SHAPE, MATERIAL, INLET 
............................................... 
BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 

_-___-________-____---------------------------- 
1 RCB 12.00 5.60 .018 CONVENTIONAL 

I c 
u 
L 
V 
# 

1 
2 
3 
4 
5 
6 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 14 8 
0 135 7 
0 271 6 
0 412 5 

_ _ - _ _ _ ~ _ _ _ _ - - _ _ - - _ ~ 1 _ 1 1 - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

SITE DATA 
.......................... 
INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

-_____-___-__-__-_-------- 
1417.64 1417.52 30.00 

0 OVERTOPPING 

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 12 DATE: 10-09-2003 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV ( FT ) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR 
1417.64 0.00 0 0 0.00 
1420.56 0.00 150 0 0.00 
1422.26 0.00 300 0 0.00 
1423.71 0.00 450 0 0.00 
1425.18 0.00 600 0 0.00 
1426.78 -0.01 750 4 0.48 
1427.13 -0.01 900 5 0.59 
1427.32 -0.01 1050 7 0.63 
1427.45 -0.01 1200 6 0.46 
1427.55 -0.01 1350 8 0.62 
1427.64 -0.01 1500 7 0.49 ................................................................................ 

<I> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( 8 )  = 1.000 ................................................................................ 



FILE DATE: 10-09-2003 
RRENT TIME: 15:07:25 FILE NAME: 12 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 12 BY 5.6 ) RCB 
--__-__-~_----__-_-----1_11--------------------------------------------------------- 

HEAD- INLET OUTLET 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
Icfs) Ift) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (ips) (ft) 

~ l .  inlet face invert 1417.64 ft El. outlet invert 1417.52 ft 
~ l .  inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

* * * * *  SITE DATA * * * * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1417.64 
OUTLET STATION (FT) 
OUTLET ELEVATION (FT) 
NLJMBER OF BARRELS 
SLOPE (V-FT/H-FT) 
CULVERT LENGTH ALONG SLOPE (FTI 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 12.00 FT 
BARREL RISE 5.60 FT 
BARREL MATERIAL CONCRETE 
BARREL W I N G ' S  N 0.018 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



I 
CURRENT DATE: 10-23-2003 
CURRENT TIME: 15:07:25 

FILE DATE: 10-09-2003 
FILE NAME: 12 

.......................... TAILWATER .......................... 

***A*** REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH (FT) 12.00 
SIDE SLOPE H/V (x:I) 4.0 
CHANNEL SLOPE V/H (FTIFT) 0.004 
MANNING'S N (.01-0.1) 0.035 
CHANNEL INVERT ELEVATION (FT) 1417.52 
CULVERT NO. 1 OUTLET INVERT ELEVATION 1417.52 FT 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 

I .......................... ROADWAY OTJERTOpPING DATA ---------------------Y--Y- 

................................................................................ 
ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 

GPAVEL 
18.00 

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FTI (FT) 



CURRENT 
'URRENT .-- - - - - . 

SUMMARY OF CULVERT FLOWS (CFS) 

DATE: 10-23-2003 FILE DATE: 10-09-2003 
TIME: 1 5 : 1 1 : 4 9  FILE NAME: 1 3  

- ......................................................................... 
.......................... FHWA CULVERT ANALYSIS .......................... 
.......................... HY-8, VERSION 4 . 3  .......................... 
................................................................................ 
c I SITE DATA I 

CULVERT SHAPE, MATERIAL, INLET 
u I-------------------------- ............................................... 

FILE: 1 3  

L 
V 
#I 

1 

ELEV (FT) TOTAL 1 

INLET OUTLET CULVERT BARRELS 
ELEV. ELEV. LENGTH SPAN RISE MANNING INLET 

I 
(FT) (FT) (FT) 1 EE&AL (FT) (FT) n TYPE 

I 
.......................... ............................................... 
1 4 1 7 . 4 1  1417 .29  24 .00  1 1 RCB 1 3 . 0 0  5 . 0 0  .018  CONVENTIONAL 

DATE: 10-09-2003  

6  ROADWAY ITR 
0  0  1 
0 0  1 
0 0  1 
0 0  1 
0 0  1 
0 6  1 5  
0  1 4 1  7  
0  286 5 
0  427 4  
0  574  4  
0  726  4  
0  OVERTOPPING 

3 I 
I 

I 
1 4  1 I 

I 
I 

1 : 1  I 
I I ................................................................................ 

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 1 3  DATE: 10-09-2003  

HEAD HEAD TOT& FLOW % FLOW 
ELEV (FT) ERROR ( FT ) FLOW ( CFS ) ERROR(CFS) ERROR 

1 4 1 7 . 4 1  0 . 0 0  0 0  0 . 0 0  
1 4 2 0 . 1 8  0 . 0 0  1 5 0  0  0 . 0 0  
1 4 2 1 . 7 8  0 . 0 0  300  0  0 . 0 0  
1 4 2 3 . 1 9  0 . 0 0  450  0  0 . 0 0  
1 4 2 4 . 7 2  0 . 0 0  600 0  0 . 0 0  
1 4 2 6 . 4 8  - 0 . 0 1  750  6  0 . 8 0  
1 4 2 6 . 6 7  - 0 . 0 1  900  8  0 . 9 0  
1 4 2 6 . 7 6  - 0 . 0 1  1050  8  0 . 7 2  
1426 .83  - 0 . 0 1  1 2 0 0  11 0 . 9 3  
1 4 2 6 . 9 0  - 0 . 0 1  1 3 5 0  J o 0 . 6 7  
1 4 2 6 . 9 6  - 0 . 0 1  1 5 0 0  7  0 . 4 6  ................................................................................ 

< I >  TOLERANCE (FT) = 0 .010  <2> TOLERANCE I%) = 1 . 0 0 0  ................................................................................ 



2 

CURRENT DATE: 10-23-2003 FILE DATE: 10-09-2003 
CURRENT TIME: 15:11:49 FILE NAME: 13 ................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 13 BY 5 ) RCB ................................................................................ 
HEAD - INLET OUTLET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL, DEPTH VEL. DEPTH 
(c~s) (ft) (ft) (ft) <F4> (ft) (ft) (ips) (ft) ( f ~ s )  (ft) ................................................................................ 

0 1417.41 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
150 1420.18 2.73 2.77 3-Mlt 1.64 1.61 5.62 2.05 3.45 2.05 
300 1421.78 4.30 4.37 3-Mlt 2.60 2.55 7.92 2.91 4.17 2.91 
450 1423.19 5.72 5.78 3-Mlt 3.44 3.35 9.75 3.55 4.66 3.55 
600 1424.72 7.31 7.02 3-M2t 4.22 4.05 11.33 4.07 5.03 4.07 
738 1426.48 9.07 8.09 6-FFn 5.00 4.65 11.35 5.00 5.33 4.52 
751 1426.67 9.26 8.20 6-FFn 5.00 4.71 11.55 5.00 5.59 4.92 
757 1426.75 9.34 8.54 4-FFt 5.00 4.73 11.64 5.00 5.82 5.28 
762 1426.83 9.42 8.92 4-FFt 5.00 4.75 11.72 5.00 6.02 5.62 
767 1426.90 9.49 9.27 4-FFt 5.00 4.77 11.79 5.00 6.21 5.92 
767 1426.97 9.49 9.56 4-FFt 5.00 4.77 11.80 5.00 6.38 6.21 

-1--_-------------_------------------------------------------------------------- 

El. inlet face invert 1417.41 ft El. outlet invert 1417.29 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

--X_-----_-----_--~------------------------------------------------------------- 

*****  SITE DATA *****  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1417.41 
OUTLET STATION (FT) 24.00 
OUTLET ELEVATION (FT) 1417.29 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH ALONG SLOPE (FT) 24.00 

* A * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 13.00 FT 
BARREL RISE 5.00 FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.018 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 

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



FILE DATE: 10-09-2003 
FILE NAME: 1 3  

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

.......................... TAILWATER .......................... 

................................................................................ 
* * * * * * *  REGULAR CHANNEL CROSS SECTION ****************  

BOTTOM WIDTH (FT) 1 3 . 0 0  
SIDE SLOPE H/V ( X : l )  4 . 0  
CHANNEL SLOPE V/H (FT/FT) 0 . 0 0 4  
MANNING'S N ( . O l - 0 . 1 )  0 . 0 3 5  
CHANNEL INVERT ELEVATION (FT) 1 4 1 7 . 2 9  
CULVERT NO.l OUTLET INVERT ELEVATION 1 4 1 7 . 2 9  FT 

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

FLOW 
(CFS) 
0 . 0 0  

1 5 0 . 0 0  
3 0 0 . 0 0  
4 5 0 . 0 0  

W.S.E. 
(FT) 

1 4 1 7 . 2 9  

FROUDE 
NUMBER 

0 . 0 0 0  

DEPTH 
(FT) 

VEL. SHEAR 
(FPS) (PSF) 
0 . 0 0  0 . 0 0  
3 . 4 5  0 . 5 1  
4 . 1 7  0 . 7 3  
4 . 6 6  0 . 8 9  
5 . 0 3  1 . 0 2  
5 . 3 3  1 . 1 3  
5 . 5 9  1 . 2 3  
5 . 8 2  1 . 3 2  
6 . 0 2  1 . 4 0  
6 . 2 1  1 . 4 8  

.......................... ROADWAY OVERTOPPING DATA .......................... 

................................................................................ 
ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) 

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0 . 0 0  1 4 2 6 . 3 9  
2  4 7 0 . 0 0  1 4 2 6 . 5 8  
3  9 2 0 . 0 0  1 4 2 6 . 5 3  ............................................. 

GRAVEL 
1 8 . 0 0  



CURRENT DATE: 10-23-2003 
CURRENT TIME: 1 5 : 1 8 : 0 9  

FILE DATE: 10-09-2003 
FILE NAME: 1 4  

_~~-_-_1-_~_~__~_~-------------------------------------------------------------- 

SUMMARY OF CULVERT FLOWS (CFS) FILE: 1 4  DATE: 10-09-2003 

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

.......................... FHWA CULVERT ANALYSIS .......................... 

.......................... HY-8,  VERSION 4 . 3  .......................... 

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

ELEV (FT) TOTAL 1 
1 4 1 9 . 0 2  0  0  
1 4 2 1 . 5 4  1 2 0  1 2 0  
1 4 2 3 . 0 9  240  240  
1 4 2 5 . 2 0  360 360 
1 4 2 6 . 6 2  480  4 2 1  
1 4 2 6 . 7 2  600 425  
1 4 2 6 . 7 9  7 2 0  424  
1 4 2 6 . 8 7  840 408 
1 4 2 6 . 9 4  960 392  
1 4 2 7 . 0 0  1 0 8 0  377 
1 4 2 7 . 0 6  1 2 0 0  3 6 5  
1 4 2 6 . 4 6  415  415  ............................... 

6  ROADWAY ITR 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 

________-__________---------------------------- 
1 RCB 1 2 . 0 0  3 . 1 0  . 0 1 8  CONVENTIONAL 

C 
u 
L 
V 
# 

1 
2  

0  2 9 1  5  
0  428 5  
0  560 4  
0  696 4  
0  829 4  
0  OVERTOPPING 

SITE DATA 
.......................... 
INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

-______-___-__-____-------  
1 4 1 9 . 0 2  1 4 1 8 . 9 0  2 4 . 0 0  

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 1 4  DATE: 10-09-2003 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV ( FT ) ERROR ( FT) FLOW (CFS) ERROR ( CFS) ERROR 

1 4 1 9 . 0 2  0 . 0 0  0  0  0 . 0 0  
1 4 2 1 . 5 4  0 . 0 0  1 2 0  0  0 . 0 0  
1 4 2 3 . 0 9  0 . 0 0  240 0  0 . 0 0  
1 4 2 5 . 2 0  0 . 0 0  360 0  0 . 0 0  
1 4 2 6 . 6 2  - 0 . 0 0  480 3  0 . 5 9  
1 4 2 6 . 7 2  - 0 . 0 0  600 4 0 . 7 3  
1 4 2 6 . 7 9  - 0 . 0 0  720 5 0 . 7 4  
1 4 2 6 . 8 7  - 0 . 0 0  840  4 0 . 4 9  
1 4 2 6 . 9 4  - 0 . 0 1  960 8  0 . 8 5  
1 4 2 7 . 0 0  - 0 . 0 1  1080  7  0 . 6 4  
1 4 2 7 . 0 6  - 0 . 0 1  1 2 0 0  6  0 . 4 7  ................................................................................ 

< I >  TOLERANCE (FT) = 0 . 0 1 0  <2> TOLERANCE ( % )  = 1 . 0 0 0  ................................................................................ 



RRENT DATE: 10-23-2003 6 
FILE DATE: 10-09-2003 

RENT TIME: 15:18:09 FILE NAME: 14 ................................................................................ 
PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 12 BY 3.1 ) RCB .................................................................................. 
HEAD- INLET OUTLET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (it) (ft) <F4> (ft) (ft) (fps) (ft) (ips) (ft) 

.. . . . ~ ~ 

0 1419.02 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
120 1421.54 2.46 2.52 3-Mlt 1.51 1.46 5.31 1.88 3.26 1.88 
240 1423.09 4.07 3.98 3-Mlt 2.39 2.32 7.47 2.68 3.95 2.68 
360 1425.20 6.18 5.57 4-FFt 3.10 3.04 9.68 3.10 4.41 3.26 
421 1426.61 7.59 6.95 4-FFt 3.10 3.10 11.32 3.10 4.75 3.74 
425 1426.71 7.69 7.43 4-FFt 3.10 3.10 11.43 3.10 5.04 4.16 
424 1426.79 7.66 7.77 4-FFt 3.10 3.10 11.40 3.10 5.29 4.52 
408 1426.88 7.27 7.86 4-FFt 3.10 3.10 10.97 3.10 5.50 4.86 
392 1426.95 6.89 7.93 4-FFt 3.10 3.10 10.54 3.10 5.70 5.16 
377 1427.01 6.55 7.99 4-FFt 3.10 3.10 10.13 3.10 5.87 5.44 
365 1427.11 6.29 8.09 4-FFt 3.10 3.07 9.81 3.10 6.03 5.71 ................................................................................ 

El. inlet face invert 1419.02 ft El. outlet invert 1418.90 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

* * * * *  SITE DATA * * * * *  CULVERT INVERT **************  
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1419.02 
OUTLET STATION (FT) 
OUTLET ELEVATION (FT) 
NUMBER OF BARRELS 
SLOPE (V-FTIH-FT) 
CULVERT LENGTH ALONG SLOPE (FT) 

* * * * *  CTJLVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 12.00 FT 
BARREL RISE 3.10 FT 
BARREL MATERIAL CONCRETE 
BARREL MUWING'S N 0.018 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



CURRENT DATE: 10-23-2003 
CURRENT TIME: 1 5 : 1 8 : 0 9  

FILE DATE: 10-09-2003 
FILE NAME: 1 4  

* * * * * * *  REGULAR CHANNEL CROSS SECTION **"*************  
BOTTOM WIDTH (FT) 1 2 . 0 0  
SIDE SLOPE H/V (X: 1 )  4 . 0  
CHANNEL SLOPE V/H (FT/FT) 0 . 0 0 4  
MANNING'S N ( . 0 1 - 0 . 1 )  0 . 0 3 5  
CHANNEL INVERT ELEVATION (FT) 1 4 1 8 . 9 0  
CULVERT NO.l OUTLET INVERT ELEVATION 1418 .90  FT 

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

FLOW W.S.E. FROUDE 
(CFS) (FT) NUMBER 
0 . 0 0  1418 .90  0 . 0 0 0  

1 2 0 . 0 0  1420 .78  0 . 4 1 8  
2 4 0 . 0 0  1 4 2 1 . 5 8  0 . 4 2 5  
3 6 0 . 0 0  1 4 2 2 . 1 6  0 . 4 3 0  
480 .00  1 4 2 2 . 6 4  0 . 4 3 3  
6 0 0 . 0 0  1 4 2 3 . 0 6  0 . 4 3 6  
7 2 0 . 0 0  1 4 2 3 . 4 2  0 . 4 3 8  
840  . O O  1 4 2 3 . 7 6  0 . 4 4 0  
9 6 0 . 0 0  1 4 2 4 . 0 6  0 . 4 4 2  

1 0 8 0 . 0 0  1 4 2 4 . 3 4  0 .443  
1 2 0 0 . 0 0  1 4 2 4 . 6 1  0 . 4 4 5  

DEPTH VEL. 
(FT) (FPS) 
0 . 0 0  0 . 0 0  
1 . 8 8  3 . 2 6  
2 . 6 8  3 . 9 5  
3.26 4 . 4 1  
3 . 7 4  4 . 7 5  
4.16 5 . 0 4  
4 . 5 2  5 . 2 9  
4 . 8 6  5 . 5 0  
5 . 1 6  5 . 7 0  
5 . 4 4  5 .87  
5 . 7 1  6 .03  

SHEAR 
(PSF) 
0 . 0 0  
0.47 
0.67 
0 . 8 1  
0 . 9 3  
1 . 0 4  
1 . 1 3  
1 . 2 1  
1 .29  
1 . 3 6  
1 . 4 3  

1_1_-1_1__-_____1__-------1---------------------------------------- 

.......................... ROADWAY OVERTOPPING DATA .......................... 
1___--_--__----_-1-------------------------------------------------------------- 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) 

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 

GRAVEL 
1 8 . 0 0  

COORD. NO. (FT) (FT) 
1 0 . 0 0  1 4 2 6 . 5 8  
2  4 4 0 . 0 0  1 4 2 6 . 5 3  
3 8 0 0 . 0 0  1 4 2 6 . 4 6  

_--_1-__--_--1-11_1------------------------------------------------------------- 



CURRENT 
URRENT a!! - - - - - - 

DATE: 10-23-2003 
TIME: 15:22:05 

FILE DATE: 10-23-2003 
FILE NAME: STR15 

7 .......................... FHWA CULVERT ANALYSIS .......................... 
.......................... HY-8, VERSION 4.3 .......................... 
................................................................................ 

SITE DATA I CULVERT SHAPE, MATERIAL, INLET I 
INLET OUTLET CULVERT BARRELS 

ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET 
I 

(FT) (FT) I MATERIAL (FT) (FT) n TYPE 
I 
! 

................................................................................ 
SUMMARY OF CULVERT FLOWS (CFS) FILE: STR15 DATE: 10-23-2003 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1418.63 0 0 0 0 0 0 0 0 1 
1420.38 40 4 0 0 0 0 0 0 0 1 

1426.40 320 248 0 0 0 0 0 69 9 
1426.45 360 246 0 0 0 0 0 111 7 
1426.50 400 243 0 0 0 0 0 154 6 
1426.11 242 242 0 0 0 0 0 OVERTOPPING 

Surm?iRY OF ITERATIVE SOLUTION ERRORS FILE: STR15 DATE: 10-23-2003 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV ( FT) ERROR ( FT) FLOW (CFS) ERROR(CFS) ERROR 
1418.63 0.00 0 0 0.00 
1420.38 0.00 4 0 0 0.00 
1421.25 0.00 8 0 0 0.00 
1422.42 0.00 120 0 0.00 
1423.26 0.00 160 0 0.00 
1424.34 0.00 200 0 0.00 
1426.03 0.00 240 0 0.00 
1426.33 -0.00 280 3 0.91 
1426.40 -0.00 320 3 0.98 
1426.45 -0.00 360 3 0.96 
1426.50 -0.00 400 3 0.87 

<I> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 ................................................................................ 



CURRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 
CURRENT TIME: 15:22:05 FILE NAME: STRl5 ................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 4.416667 BY 2.833333 ) RCPE ................................................................................ 
DIS- HEAD- INLET OUTLET 

\ .~ . .~ . , . , . \~ . . \ . . \~ \ \ . \ . .~ \ . . . .~ .~ . \ \ \ \  
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cis) (ft) (it) (it) <F4> (ft) (it) (fps) (it) (fps) (it) ................................................................................ 

0 1418.63 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
40 1420.38 1.56 1.75 3-M2t 1.41 1.12 5.20 1.14 2.42 1.14 
80 1421.25 2.42 2.62 3-M2t 2.22 1.63 6.61 1.64 2.95 1.64 

120 1422.42 3.28 3.79 6-FFn 2.83 2.02 5.90 2.83 3.30 2.01 
160 1423.26 4.34 4.63 6-FFn 2.83 2.33 7.87 2.83 3.58 2.32 
200 1424.34 5.71 5.70 6-FFn 2.83 2.55 9.83 2.83 3.80 2.59 
240 1426.03 7.40 7.02 6-FFn 2.83 2.78 11.80 2.83 3.99 2.83 
246 1426.32 7.69 7.46 4-FFt 2.83 2.82 12.13 2.83 4.15 3.04 
248 1426.39 7.76 7.71 4-FFt 2.83 2.83 12.20 2.83 4.30 3.24 
246 1426.46 7.68 7.83 4-FFt 2.83 2.82 12.12 2.83 4.44 3.42 
243 1426.51 7.52 7.88 4-FFt 2.83 2.80 11.95 2.83 4.56 3.60 ................................................................................ 

El. inlet face invert 1418.63 it El. outlet invert 1418.51 f t  
El. inlet throat invert 0.00 ft El, inlet crest 0.00 it ................................................................................ 

* * * * *  SITE DATA * * * * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1418.63 
OUTLET STATION (FT) 24.00 
OUTLET ELEVATION (FT) 1418.51 
NUMBER OF BARRELS 2 
SLOPE (V-FT/H-FT) 
CULVERT LENGTH ALONG SLOPE (FT) 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE ELLIPTICAL 
BARREL SPAN 4.42 FT 
BARREL RISE 2.83 FT 
BARREL MATERIAL CONCRETE 
BARRELMRNNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQ. EDGE WITH HEADWALL 
INLET DEPRESSION NONE 



RRENT 
DATE : 
TIME: 

FILE DATE: 10-23-2003 
FILE NAME: STR15 

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH (FT) 1 0 . 0 0  
SIDE SLOPE H/V ( X : l )  4 . 0  
CHANNEL SLOPE V/H (FT/FT) 0 . 0 0 4  
MANNING'S N ( . O 1 - 0 . 1 )  0 . 0 3 5  
CHANNEL INVERT ELEVATION (FT) 1 4 1 8 . 5 1  
CULVERT NO.l OUTLET INVERT ELEVATION 1 4 1 8 . 5 1  FT 

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

FLOW W. S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0 . 0 0  1 4 1 8 . 5 1  0 . 0 0 0  0 . 0 0  0 . 0 0  0 . 0 0  

4 0 . 0 0  1 4 1 9 . 6 5  0 . 3 9 9  1 . 1 4  2 . 4 2  0 . 2 8  
8 0 . 0 0  1 4 2 0 . 1 5  0 . 4 0 7  1 . 6 4  2 . 9 5  0 . 4 1  

1 2 0  . O O  1 4 2 0 . 5 2  0 . 4 1 0  2 . 0 1  3 . 3 0  0 . 5 0  
1 6 0 . 0 0  1 4 2 0 . 8 3  0 . 4 1 4  2 . 3 2  3 . 5 8  0 . 5 8  
2 0 0 . 0 0  1 4 2 1 . 1 0  0 . 4 1 6  2 . 5 9  3 . 8 0  0 . 6 5  
2 4 0 . 0 0  1 4 2 1 . 3 4  0 . 4 1 8  2 . 8 3  3 . 9 9  0 . 7 1  
2 8 0 . 0 0  1 4 2 1 . 5 5  0 . 4 2 0  3 . 0 4  4 . 1 5  0 . 7 6  
3 2 0 . 0 0  1 4 2 1 . 7 5  0 . 4 2 1  3 . 2 4  4 . 3 0  0 . 8 1  
3 6 0 . 0 0  1 4 2 1 . 9 3  0 . 4 2 2  3 . 4 2  4 . 4 4  0 . 8 5  

a 400  . O O  1 4 2 2  .ll 0 . 4 2 4  3 . 6 0  4 . 5 6  0 . 9 0  

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

.......................... ROADWAY OVERTOPPING DATA .......................... 

................................................................................ 
ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) 

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0 . 0 0  1 4 2 6 . 5 0  
2  4 4 0 . 0 0  1 4 2 6 . 3 0  
3 7 3 0 . 0 0  1 4 2 6 . 1 1  

GRAVEL 
1 8 . 0 0  



I CURRENT DATE: 10-23-2003 
CURRENT TIME: 15:26:11 

FILE DATE: 10-10-2003 
FILE NAME: 16 

................................................................................ 
SUMMARY OF CULVERT FLOWS (CFS) FILE: 16 DATE: 10-10-2003 

__-_--_~-----_--__1__I-------------------------------------------------------------  

.......................... FHWA CULVERT ANALYSIS ------------------------"I 

.......................... HY-8, VERSION 4.3 .......................... 

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

ELEV (FTI 
1409.00 
1412.05 
1413.99 
1416.42 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 143 4 
0 491 4 
0 914 4 
0 1355 4 
0 1801 4 
0 2263 4 
0 2439 4 
0 OVERTOPPING 

CULVERT SHAPE, MATERIAL, INLET 
............................................... 
BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 

_-____-___-__--__------------------------------ 
1 RCB 29.00 4.00 .018 CONVENTIONAL 

I 

C 
u 
L 
V 
# 

1 
2 
3 
4 
5 
6 

_-_------_---_-__~----u--------------------------------------------------------- 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 16 DATE: 10-10-2003 

-1--_-_~__------_~----v-------u------------------------------------------------- 

SITE DATA 
.......................... 
INLET OUTLET CULVERT 
ELEV. ELN. LENGTH 
(FT) (FT) (FT) __--___-_______-__--------  

1409.00 1408.87 24.00 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV(FT) ERROR (FT) FLOW (CFS) ERROR(CFS) ERROR 
1409.00 0.00 0 0 0.00 

__-------_---__--1_----------------------------------------------------v-------- 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( 8 )  = 1.000 
_-----__--_-__-_~1_------------------------------------------------------------- 



URRENT DATE: 10-23-2003 FILE DATE: 10-10-2003 
TIME: 15:26:11 FILE NAME: 16 ............................................................................... 
PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 29 BY 4 ) RCB ................................................................................ 
HEAD- INLET OUTLET ,.,... ~ \ ,%, , . , . . , . \~ . \ .< . \%.~~\ \ . , \ . \ . . .  

DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cis) (ft) (ft) (it) <F4> (it) (ft) (fps) (ft) (fps) (it) 

0 1409.00 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
400 1412.05 3.05 3.05 1-S2n 1.70 1.81 8.10 1.70 4.18 2.46 
800 1413.99 4.99 4.99 5-S2n 2.64 2.88 10.18 2.71 5.15 3.59 
1200 1416.42 7.42 6.98 4-FFt 3.44 3.77 10.34 4.00 5.79 4.44 
1450 1418.42 9.42 8.91 4-FFt 4.00 4.00 12.50 4.00 6.27 5.14 
1498 1418.85 9.85 9.79 4-FFt 4.00 4.00 12.91 4.00 6.67 5.76 
1469 1419.18 9.58 10.18 4-FFt 4.00 4.00 12.66 4.00 7.01 6.31 
1423 1419.43 9.18 10.43 4-FFt 4.00 4.00 12.27 4.00 7.32 6.81 
1375 1419.64 8.77 10.64 4-FFt 4.00 4.00 11.85 4.00 7.59 7.27 
1324 1419.81 8.36 10.81 4-FFt 4.00 4.00 11.42 4.00 7.83 7.69 
1600 1421.71 10.82 12.71 4-FFt 4.00 4.00 13.79 4.00 8.05 8.09 ................................................................................ 

~ l .  inlet face invert 1409.00 ft El. outlet invert 1408.87 ft 
~ l .  inlet throat invert 0.00 ft El. inlet crest 0.00 it ................................................................................ 

**A** SITE DATA * * * * *  CULVERT INVERT * k * * * * * * * * * * * *  

INLET STATION IFT) 0.00 . . 
INLET ELEVATION IFT) 1409.00 
OUTLET STATION (FT) 
OUTLET ELEVATION (FT) 
NUMBER OF BARRELS 
SLOPE (V-FTIH-FT) 0.0054 
CULVERT LENGTH ALONG SLOPE (FT) 24.00 

* * * * *  CULVERT DATA S m R y  . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 29.00 FT 
BARREL RISE 4.00 FT 
BARREL MATERIAL CONCRETE 
BARRELMANNING'SN 0.018 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



3  

CURRENT DATE: 10-23-2003  FILE DATE: 10-10-2003  
CURRENT TIME: 1 5 : 2 6 : 1 1  FILE NAME: 1 6  

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

.......................... TAILWATER .......................... 
__-_--1-_1_-__------------------------------------------------------------------ 

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH (FT) 2 9 . 0 0  
SIDE SLOPE H/V ( X : l )  4 . 0  
CHANNEL SLOPE V/H (FT/FT) 0 . 0 0 4  
MANNING'S N ( . 0 1 - 0 . 1 )  0 . 0 3 5  
CHANNEL INVERT ELEVATION (FT) 1 4 0 8 . 8 7  
CULVERT NO.l OUTLET INVERT ELEVATION 1 4 0 8 . 8 7  FT 

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

FLOW W. S .E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0 . 0 0  1 4 0 8 . 8 7  0 . 0 0 0  0 . 0 0  0 . 0 0  0 . 0 0  

4 0 0 . 0 0  1 4 1 1 . 3 3  0 . 4 6 9  2 . 4 6  4 . 1 8  0 . 6 1  
8 0 0 . 0 0  1 4 1 2 . 4 6  0 . 4 7 9  3 . 5 9  5 . 1 5  0 . 8 9  

1 2 0 0 . 0 0  1 4 1 3 . 3 1  0 . 4 8 4  4 . 4 4  5 . 7 9  1.11 
1 6 0 0 . 0 0  1 4 1 4 . 0 1  0 . 4 8 7  5 . 1 4  6 . 2 7  1 . 2 8  
2 0 0 0 . 0 0  1 4 1 4 . 6 3  0 . 4 9 0  5 . 7 6  6 . 6 7  1 . 4 4  
2 4 0 0 . 0 0  1 4 1 5 . 1 8  0 . 4 9 2  6 . 3 1  7 . 0 1  1 . 5 7  
2 8 0 0 . 0 0  1 4 1 5 . 6 8  0 . 4 9 4  6 . 8 1  7 . 3 2  1 . 7 0  
3 2 0 0 . 0 0  1 4 1 6 . 1 4  0 . 4 9 6  7 . 2 7  7 . 5 9  1 . 8 1  
3 6 0 0 . 0 0  1 4 1 6 . 5 6  0 . 4 9 7  7 . 6 9  7 . 8 3  1 . 9 2  
4 0 0 0 . 0 0  1 4 1 6 . 9 6  0 . 4 9 9  8 . 0 9  8 . 0 5  2 . 0 2  

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

.......................... ROADWAY OVERTOPPING DATA .......................... 
_--_--_1---------------------------------------.-------------------------------- 

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 1 8 . 0 0  

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X i! 
COORD. NO. (FT) (FT) 

1 0 . 0 0  1 4 2 1 . 0 5  
2 4 5 0 . 0 0  1 4 1 9 . 7 1  
3 9 1 0 . 0 0  1 4 1 8 . 1 7  
4 1 0 8 0 . 0 0  1 4 1 7 . 8 0  ................................................................................ 



CURRENT DATE: 10-23-2003 FILE DATE: 10-10-2003 
'URRENT TIME: 1 5 : 3 0 : 4 1  FILE NAME: 1 7  

.......................... FHWA CULVERT ANALYSIS .......................... 

.......................... HY-8, VERSION 4.3 .......................... 

1 SITE DATA --___-____-__-_--_-------- 
INLET OUTLET CULVERT 
ELEV . ELEV. LENGTH 
(FT) (FT) (FT) 

CULVERT SHAPE, MATERIAL, INLET 
............................................... I 
BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 

............................................... 
1 RCB 1 7 . 0 0  3 . 2 0  , 0 1 8  CONVENTIONAL 

i 
I 
I 
I 

~ ~ 

S W R Y  OF CULVERT FLOWS (CFS) 

ELEV (FT) TOTAL 1 

FILE: 1 7  

2 3  4  
0  0  0  
0  0  0  
0  0  0  
0  0  0  
0  0  0  
0  0  0  
0  0  0  
0  0  0  
0 0 0  
0  0  0  
0  0  0  
0 0  0  

DATE: 10-10-2003 

6 ROADWAY ITR 
0 0 1 

0 1 9 8 8  4 
0 OVERTOPPING 

-------.------------------------------------------------------------------------ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 1 7  DATE: 10-10-2003 

HEAD HEAD 
ELEV ( FT ) ERROR (FT) 

TOTAL FLOW % FLOW 
FLOW(CFS) ERROR (CFS) ERROR 

0 0 0 . 0 0  
250 0 0 . 0 0  
500  0 0 . 0 0  

< I >  TOLERANCE (FT) = 0 . 0 1 0  <2> TOLERANCE ( % )  = 1 . 0 0 0  



CURRENT DATE: 10-23-2003 FILE DATE: 10-10-2003 
CURRENT TIME: 15:30:41 FILE NAME: 17 ................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 [ 17 BY 3.2 ) RCB --_-----__-_.-__---------------------------------------------------------------- 
HEAD- INLET OUTLET 

\.\,\\\,\\\\.\...\....\....\~.,,..,.,.~\ 
DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fp~) (ft) (fps) (ft) ................................................................................ 

0 1404.93 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
250 1408.12 3.19 3.19 1-S2n 1.88 1.89 7.81 1.88 3.89 2.41 
500 1410.82 5.89 5.49 4-FFt 3.20 3.00 9.19 3.20 4.72 3.44 
K 7 1  1 All R6 6.93 6.91 4-FFt 3.20 3.20 10.50 3.20 5.27 4.20 

9 6.64 7.36 4-FFt 3.20 3.20 10.15 3.20 5.70 4.83 

I 
8 5.89 9.45 4-FFt 3.20 3.00 9.19 3.20 7.24 7.41 __--__-----------_--_--------------------------------------------------------.-- 

El. inlet face invert 1404.93 ft El. outlet invert 1404.81 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft ___-_---__---_--_----------.---------------------------------------------------- 

INLET ELEVATION (FT) 1404.93 

NUMBER OF BARRELS 1 
- - -. - , . - 

CULVERT LENGTH ALONG SLOPE (FT) 24.00 

* * * * *  CULVERT DATA SUMMAR. . . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 17.00 FT 
BARREL RISE 3.20 FT 
BARREL MATERIAL CONCRETE 
BARRELMANNING'SN 0.018 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



ZURRENT DATE: 10-23-2003 6-"- TIME: 15:30:41  
FILE DATE: 10-10-2003 
FILE NAME: 1 7  

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

.......................... TAILWATER .......................... ................................................................................ 
**** * * *  REGULAR CHANNEL CROSS SECTION ****************  

BOTTOM WIDTH (FT) 17 .00  
SIDE SLOPE H/V (X:ll 4 . 0  
CHANNEL SLOPE V/H (FT/FT) 0 .004  
MANNING'S N ( .O l -0 .11  0 .035  
CHANNEL INVERT ELEVATION (FT) 1404 .81  
CULVERT NO.l OUTLET INVERT ELEVATION 1 4 0 4 . 8 1  FT 

* * * * * * *  UNIFORM FLOW RATZNG CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FTI (FPS) (PSF) 
0 . 0 0  1 4 0 4 . 8 1  0 .000  0 . 0 0  0 . 0 0  0 . 0 0  

250 .00  1407 .22  0 . 4 4 1  2 . 4 1  3 . 8 9  0 . 6 0  
500 .00  1 4 0 8 . 2 5  0 .449  3 . 4 4  4 .72  0 . 8 6  
750 .00  1 4 0 9 . 0 1  0 .453  4 . 2 0  5 .27  1 . 0 5  

1 0 0 0 .  O D  1409 .64  0 .457  4 . 8 3  5 .70  1 . 2 1  
1250 .00  1 4 1 0 . 1 8  0 .459  5 . 3 7  6 . 0 4  1 . 3 4  

.......................... ROADWAY OVERTOPPING DATA .......................... 

................................................................................ 
ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) . . 

* * * **  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0 . 0 0  1 4 1 4 . 2 9  

GRAVEL 
1 8 . 0 0  



I 1 

rrraanhi~ n n v a  1 n-73-7nfl1 F I L E  DATE: 10-10-2003 

_1-_-______-_--_--_------------------------------------------------------------- 

.......................... FHWA CULVERT ANALYSIS .......................... 

.......................... HY-8, VERSION 4 . 3  .......................... ................................................................................ 
C S I T E  DATA CULVERT SHAPE, MATERIAL, INLET 
U 

INLET OUTLET CULVERT BARRELS 
ELEV. LENGTH 1 SHAPE SPAN R I S E  MANNING INLET I . 

( F T )  ( F T )  n 

1 1 . 0 0  3 . 7 0  . 0 1 8  CONVENTIONAL 

-.A*-. -- -- - -  - -  
CURRENT TIME: 1 5 : 3 6 : 2 6  F I L E  NAME: 1 8  

I 

2  
3  
4  
5  
6 

.- 
1 4 0 7  . i  

,- , 

1 3 9 8 . 2 0  0 . 0 0  0  0  0 . 0 0  
1 4 0 2 . 5 4  0 . 0 0  250  0  0 . 0 0  

- -  ~ 

1 4 0 7 . 3 3  - 0 . 0 1  1 0 0 0  1 0  0 . 9 8  

. 

1 4 0 7 . 9 3  - 0 . 0 0  1 7 5 0  7  0 . 3 9  

~_---_---_--__-__-_-------1--11----------------------------------------- I SUcD4ARY OF CULVERT FLOWS (CFS)  F I L E :  1 8  DATE: 10-10-2003 

ELEV ( F T )  TOTAL 1 2  3  4  5 6  ROADWAY I T R  
1 3 9 8 . 2 0  0  0  0 0  0  0  0  0  1 
1 4 0 2 . 5 4  250  250  0  0  0  0  0  0  1 

I 1 4 0 6 . 3 6  500  4 6 5  0  0  0  0  0  3 4  7  
1 4 0 7 . 0 1  750 493  0  0  0  0  0  252 4 
1 4 0 7 . 3 3  1 0 0 0  503  0  0  0  0 0  487  4 

I ? A l l 7  57 1 2 5 0  500  0  0  0  0  0  740 4  
- . '7  1 5 0 0  5 0 0  0  0  0  0  0  992 4  
1 4 0 7 . 9 3  1 7 5 0  500  0  0  0  0  0  1 2 4 3  4 

d 1 4 0 8 . 0 8  2000  5 0 0  0  0  0  0  0  1 4 9 3  4  
1 4 0 8 . 2 1  2250 500  0  0  0  0  0  1 7 4 3  4 
1 4 0 8 . 3 2  2500 500  0 0  0  0  0  1 9 7 6  3  
1 4 0 5 . 7 3  437 437 0  0  0  0  0 OVERTOPPING ___-_.--__-_~-_--_-------------------------------------------------------------- 

................................................................................ 
SUBMARY OF ITERATIVE SOLUTION ERRORS F I L E :  1 8  DATE: 10-10-2003 

1 4 0 8 . 0 8  - 0 . 0 1  2000 7  0 . 3 5  
1 4 0 8 . 2 1  - 0 . 0 1  2250 7  0 . 3 2  
1 4 0 8 . 3 2  - 0 . 0 1  2500 2  4  0 . 9 5  

-_-__-__--_--_-_-__11------------------------------------------------------------- 

< I >  TOLERANCE ( E T )  = 0 . 0 1 0  c 2 >  T O L E W C E  (Pi) = 1 . 0 0 0  
__---~-_~_-_-_--__-_1--------------------------------------------.---------------- 



URRENT DATE: 10-23-2003 FILE DATE: 10-10-2003 
TIME: 15:36:26 FILE NAME: 18 ............................................................................... 
PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 11 BY 3.7 ) RCB ................................................................................ 
HEAD- INLET OUTLET 

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

DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(c~s) (ft) (ft) (ft) <F4> (ft) (ft) (£PSI (ft) (fps) (ft) ................................................................................ 

0 1398.20 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
250 1402.54 4.34 4.34 3-Mlt 2.64 2.53 8.10 2.80 4.01 2.80 
465 1406.35 8.15 7.12 4-FFt 3.70 3.70 11.44 3.70 4.82 3.90 

- - -  - - -  
500 1408.34 8.97 10.14 4-FFt 3.70 3.70 12.29 3.70 6.39 6.41 
500 1408.79 8.97 10.59 4-FFt 3.70 3.70 12.29 3.70 6.65 6.85 
500 1409.20 8.97 11.00 4-FFt 3.70 3.70 12.29 3.70 6.88 7.26 
500 1409.57 8.97 11.37 4-FFt 3.70 3.70 12.29 3.70 7.09 7.64 
500 1409.93 8.97 11.73 4-FFt 3.70 3.70 12.29 3.70 7.28 7.99 

__------_----_--_--11------------------------------------------------------------- 

El. inlet face invert 1398.20 ft El. outlet invert 1398.08 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

* * * * *  SITE DATA * * * * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION (FT) 
INLET ELEVATION (FT) 
OUTLET STATION (FT) 
OUTLET ELEVATION (FT) 
NUMBER OF BARRELS - .  
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH ALONG SLOPE (FT) 24.00 

* * * * *  CULVERT DATA S m Y  ....................... 
BARREL SHAPE BOX 
BARREL SPAN 11.00 FT 
BARREL RISE 3.70 PT 
BARREL MATERIAL CONCRETE 
BARREL MANNING ' S N 0.018 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



FILE DATE: 10-10-2003 
FILE NAME: 18 

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH (FT) 11.00 
SIDE SLOPE H/V (X:l) 4.0 
CHANNEL SLOPE V/H (FT/FT) 0.004 
MANNING'S N (.01-0.1) 0.035 
CHRNNEL INVERT ELEVATION (FT) 1398.08 
CULVERT NO.l OUTLET INVERT ELEVATION ' 1398.08 FT 

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

FLOW 
(CFS) 
0.00 

250.00 
500.00 
750.00 
1000.00 
1250.00 
1500.00 
1750.00 
2000 .oo 
2250.00 
2500.00 

W.S.E. 
(FT) 

1398.08 
1400.88 
1401.98 
1402.78 
1403.43 
1403.99 
1404.49 
1404.93 
1405.34 
1405.72 
1406.07 

FROUDE 
NUMBER 
0.000 
0.422 
0.430 
0.435 
0.439 
0.443 
0.445 
0.448 
0.450 
0.452 
0.454 

DEPTH VEL. 
(FT) (FPS) 
0.00 0.00 
2.80 4.01 
3.90 4.82 

SHEAR 
(PSF) 
0.00 
0.70 
0.97 
1.17 
1.34 
1.48 
1.60 
1.71 
1.81 
1.91 
1.99 

................................................................................ 
------I------------------- ROADWAY OVERTOPPING DATA --------.------I------------ 

................................................................................ 
ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 18.00 

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. 

1 



CURRENT DATE: 10-23-2003 FILE DATE: 10-10-2003 
RENT TIME: 15:39 :47  FILE NAME: 19  

_-~-~_-1--_--__-_-------------------------------------------------------------- rr" 
.......................... FHWA CULVERT ANALYSIS .......................... 
.......................... HY-8, VERSION 4.3 .......................... 
................................................................................ 

SITE DATA CULVERT SHAPE, MATERIAL, INLET 
..................... ............................................... 

--;&ET OUTLET c m v m ~  B-EL~ 
ELEV. LENGTH SHAPE SPAN RISE MANNING INLET 
(FT) (FT) MATERIAL (FT) (FTI n TYPE 

..................... ............................................... 
24 .00  1 RCB 12.00 1 .80  ,018 CONVENTIONALI 

....................................................... 
S-Y OF CULVERT FLOWS (CFS) FILE: 19 

ELEV (FT) 
1397.25 
1398 .49  
1399.18  
1399.89  

TOTAL 1 

DATE: 10-10-2003 

6  ROADWAY ITR 
0  0  1 
0  0  1 
0  0  1 
0  0 I 
0  0  1 
0 0  1 
0  18  5  
0  52 7  
0  9 1  6  
0  134 6 
0  175 5  
0  OVERTOPPING 

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 19  DATE: 10-10-2003 

HEAD HEAD TOTAL FLOW 8 FLOW 
ELEV ( FT) ERROR ( FT) FLOW (CFS) ERROR (CFS) ERROR 

1397.25 0.00 0  0  0 .00  
1398.49  0 .00  4  0  0  0 . 0 0  
1399.18  0 . 0 0  8  0  0  0 .00  
1399.89  0 .00  120 0 0 .00  
1400.86  0 .00  160 0  0 .00  
1402.12 0 .00  200 0  0 .00  
1402.98 - 0 . 0 0  240 1 0.24  
1403.16  - 0 . 0 1  280 2  0 .72  
1403.30  - 0 . 0 1  320 2  0 .74  
1 4 0 3 . 4 1  -0 .00  360 2  0.57 
1403.50 - 0 . 0 1  400 4  0.95 ................................................................................ 

<I> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( 8 )  = 1 .000  ................................................................................ 



2 

CURRENT DATE: 10-23-2003 FILE DATE: 10-10-2003 
CURRENT TIME: 15:39:47 FILE NAME: 19 ................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 12 BY 1.8 ) RCB 
-1---_--__-_-_------------------------------------------------------------------ 

DIS- HEAD- INLET OUTLET 
\ . . . . \ \ ~ \ \ \ . ~ . . \ . . \ . \ ~ . . \ , \ ~ ~ \ , ~ \ , . ~ ~ \ . ~  

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cis) (ft) (ft) (ft) <F4> (it) (ft) (fps) (ft) (fps) (ft) ................................................................................ 

0 1397.25 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
40 1398.49 1.19 1.24 3-Mlt 0.75 0.70 3.18 1.05 2.36 1.05 
80 1399.18 1.89 1.93 3-Mlt 1.16 1.12 4.37 1.52 2.90 1.52 
120 1399.89 2.64 2.51 3-Mlf 1.51 1.46 5.56 1.80 3.26 1.88 
160 1400.86 3.61 3.61 4-FFt 1.80 1.77 7.41 1.80 3.53 2.18 
200 1402.12 4.87 4.74 4-FFt 1.80 1.80 9.26 1.80 3.76 2.44 
222 1402.97 5.72 5.53 4-FFt 1.80 1.80 10.27 1.80 3.95 2.68 
226 1403.16 5.91 5.86 4-FFt 1.80 1.80 10.47 1.80 4.12 2.89 
227 1403.31 5.93 6.06 4-FFt 1.80 1.80 10.49 1.80 4.27 3.08 
224 1403.42 5.82 6.17 4-FFt 1.80 1.80 10.37 1.80 4.41 3.26 
221 1403.51 5.69 6.26 4-FFt 1.80 1.80 10.23 1.80 4.53 3.43 ................................................................................ 

El. inlet face invert 1397.25 ft El. outlet invert 1397.13 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft .................................................................................. 

* * * * *  SITE DATA X * * * *  CULVERT INVERT A************* 

INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1397.25 
OUTLET STATION (FT) 24.00 
OUTLET ELEVATION (FT) 1397.13 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH ALONG SLOPE (FT) 24.00 

k * * * *  CULVERT DATA S m y  * * k * * * * * * * * * * * * * * * * * * * * ' k  

BARREL SHAPE BOX 
BARREL SPAN 12.00 FT 
BARREL RISE 1.80 FT 
BARREL MATERIAL CONCRETE 
BARREL W I N G ' S  N 0.018 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 

-_____-__1_-__-___-------------------------------------------------------------- 



DATE : 
TIME : 

FILE DATE: 10-10-2003 
FILE NAME: 1 9  

.......................... TAILWATER .......................... 

................................................................................ 
**** * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  

BOTTOM WIDTH (FT) 12 .00  
SIDE SLOPE H/V ( X : l )  4 . 0  
CHANNEL SLOPE V/H (FT/FT) 0.004 
MANNING'S N ( . O l - 0 . 1 )  0 . 0 3 5  
CHANNEL INVERT ELEVATION (FT) 1397 .13  
CULVERT NO.l OUTLET INVERT ELEVATION 1397.13  FT 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0 . 0 0  1 3 9 7 . 1 3  0.000 0 . 0 0  0.00 0 . 0 0  

40 .00  1 3 9 8 . 1 8  0 . 4 0 6  1 . 0 5  2 .36  0 . 2 6  
80 .00  1 3 9 8 . 6 5  0 . 4 1 4  1 . 5 2  2.90 0 . 3 8  

120 .00  1 3 9 9 . 0 1  0 .418  1 . 8 8  3 .26  0 . 4 7  

.......................... ROADWAY OVERTOPPING DATA .......................... 

................................................................................ 
ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 1 8 . 0 0  

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. 

1 



1 CURRENT DATE: 10-23-2003 
CURRENT TIME: 1 5 : 4 3 : 2 2  

FILE DATE: 10-10-2003 
FILE NAME: 20  

__--_1__1-__--_---_------------------------------------------------------------- 

SUMMARY OF CULVERT FLOWS (CFS) FILE: 20  DATE: 10-10-2003 

1__-1_1_1-__1__1___------------------------------------------------------------- 

.......................... FHWA CULVERT ANALYSIS ---------------------I----- 

.......................... HY-8, VERSION 4 . 3  .......................... 
1__-_11__-__-1_-___----111--------------------------------------------------------- 

ELEV (FT) TOTAL 1 2  3  4  5  6  ROADWAY ITR 
1 3 8 7 . 1 2  0  0  0  0  0  0  0  0  1 
1 3 9 0 . 2 0  250  250  0  0  0  0  0  0  1 
1 3 9 2  . O O  500  500 0  0  0  0  0  0  1 
1 3 9 3 . 8 2  750 750 0  0  0  0  0  0  1 
1 3 9 5 . 6 2  1 0 0 0  952 0 0 0  0  0 4 5  5  
1 3 9 6 . 0 5  1 2 5 0  994 0  0  0  0  0  248 5  
1 3 9 6 . 3 1  1 5 0 0  1 0 1 9  0  0  0  0  0  4 7 1  5  
1 3 9 6 . 5 0  1 7 5 0  1 0 2 0  0  0  0  0  0 7 1 4  4  
1 3 9 6 . 6 6  2000  3000 0  0  0  0  0  987  4  
1 3 9 6 . 7 9  2250 1 0 0 0  0  0  0  0  0 1 2 4 1  4 
1 3 9 6 . 9 0  2500 1 0 0 0  0  0  0  0  0  1 4 9 3  4  
1 3 9 5 . 1 6  903 903  0  0 0  0  0  OVERTOPPING 

1--_--_-1_1_1_1__1_------------------------------------------------------------- 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 20 DATE: 10-10-2003 

CULVERT SHAPE, MATERIAL, INLET 
............................................... 
BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 

____-__-__-________---------------------------- 
1 RCB 1 8 . 0 0  4 . 9 0  . 0 1 8  CONVENTIONAL 

C " 
L 
V 
# 

1 
2  

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (FT) ERROR ( FT) FLOW (CFS 1 ERROR(CFS) ERROR 

1 3 8 7 . 1 2  0 . 0 0  0  0  0 . 0 0  
1 3 9 0 . 2 0  0 . 0 0  250 0  0 . 0 0  
1 3 9 2 . 0 0  0 . 0 0  500  0  0 . 0 0  
1 3 9 3 . 8 2  0 . 0 0  750 0  0 . 0 0  
1 3 9 5 . 6 2  - 0 . 0 1  1000  3  0 . 3 4  
1 3 9 6 . 0 5  - 0 . 0 1  1 2 5 0  7  0 . 5 9  
1 3 9 6 . 3 1  - 0 . 0 0  1 5 0 0  1 0  0 . 6 5  
1 3 9 6 . 5 0  - 0 . 0 1  1750  1 6  0 . 9 3  
1 3 9 6 . 6 6  - 0 . 0 0  2000 1 3  0 . 6 5  
1 3 9 6 . 7 9  - 0 . 0 1  2250 9  0 . 4 1  
1 3 9 6 . 9 0  - 0 . 0 1  2500 7  0 . 3 0  

__1_11_-1__-__1____------------------------------------------------------------- 

<1> TOLERANCE (FT) = 0 . 0 1 0  <2> TOLERANCE ( % )  = 1 . 0 0 0  ................................................................................ 

SITE DATA 
.......................... 
INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) __-________-__-____---- - - -  

1 3 8 7 . 1 2  1 3 8 7 . 0 0  2 4 . 0 0  



RENT DATE: 10-23-2003 FILE DATE: 10-10-2003 
FILE NAME: 20 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 18 BY 4.9 ) RCB ................................................................................ 
HEAD- INLET OUTLET 

\ \ \ . ~ . ~ , . . \ , . . . . ~ \ , \ \ \ \ . . ~ ~ . . \ ~ . ~ , , \ ~ , ~ .  
DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FT,OW E I , F V .  DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 

~ l .  inlet face invert 1387.12 ft El. outlet invert 1387.00 ft 
~ l .  inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

* k * * k  SITE DATA *****  CaVERT INVERT * * * * * * * * * * * * * *  
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 
OUTLET STATION (FT) 
OUTLET ELEVATION (FT) 
NUMBER OF BARRELS 
SLOPE (V-FT/H-FT) 

* * * * *  CULVERT DATA S m y  . . . . . . . . . . . . . . . . . . . . . . . .  

BARREL SHAPE BOX 
BARREL SPAN 18.00 FT 
BARREL RISE 4.90 FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.018 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



3  

CURRENT DATE: 10-23-2003 FILE DATE: 10-10-2003 
CURRENT TIME: 1 5 : 4 3 : 2 2  FILE NAME: 20  

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

.......................... TAILWATER .......................... 
___-_-__-_1--_-_-__------------------------------------------------------------- 

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH (FT) 1 8 . 0 0  
SIDE SLOPE H/V ( X : l )  4 . 0  
CHANNEL SLOPE V/H (FT/FT) 0 . 0 0 4  
MANNING'S N ( . O l - 0 . 1 )  0 . 0 3 5  
CHANNEL INVERT ELEVATION (FT) 1387  .00 
CULVERT NO.l OUTLET INVERT ELEVATION 1 3 8 7 . 0 0  FT 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0 . 0 0  1 3 8 7 . 0 0  0 . 0 0 0  0 . 0 0  0 . 0 0  0 . 0 0  

2 5 0 . 0 0  1 3 8 9 . 3 6  0 . 4 4 4  2 . 3 6  3 . 8 7  0 . 5 9  
5 0 0 . 0 0  1 3 9 0 . 3 7  0 . 4 5 1  3 . 3 7  4 . 7 0  0 . 8 4  
7 5 0 . 0 0  1 3 9 1 . 1 3  0 . 4 5 6  4 . 1 3  5 . 2 6  1 . 0 3  

1 0 0 0 . 0 0  1 3 9 1 . 7 5  0 . 4 5 9  4 . 7 5  5 . 6 8  1 . 1 9  
1 2 5 0 . 0 0  1 3 9 2 . 2 9  0 .462  5 . 2 9  6 . 0 3  1 . 3 2  
1 5 0 0 . 0 0  1 3 9 2 . 7 7  0 . 4 6 4  5 . 7 7  6 . 3 3  1 . 4 4  
1 7 5 0 . 0 0  1 3 9 3 . 2 0  0 . 4 6 6  6 . 2 0  6 . 5 9  1 .55 
2 0 0 0 . 0 0  1 3 9 3 . 6 0  0 . 4 6 8  6 . 6 0  6 . 8 2  1 . 6 5  
2 2 5 0 . 0 0  1 3 9 3 . 9 7  0 . 4 7 0  6 . 9 7  7 . 0 3  1 . 7 4  
2 5 0 0 . 0 0  1 3 9 4 . 3 2  0 . 4 7 1  7 . 3 2  7 . 2 3  1 . 8 3  

-_~~~-_-__~-_-___-_--I-------------------------------------------------I-------- 

ROADWAY OVERTOPPING DATA -------------I------------ 

~-_-_-_-___-_-_-_-_-I---------------------I------------------------------------- 

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 1 8 . 0 0  

* * *+*  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0  . O O  1 3 9 7 . 9 2  
2  4 4 0 . 0 0  1 3 9 6 . 4 8  
3  9 0 0 . 0 0  1 3 9 5 . 1 6  

_ - - - ~ - - _ - - - _ - _ _ _ - ~ ~ _ 1 - 1 - 1 - - - - - - - I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  



CURRENT DATE: 10-23-2003 FILE DATE: 10-10-2003 
'URRENT TIME: 15 :52 :23  FILE NAME: 2 1  a- _ - _ - _ - _ - _ - - _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
.......................... FHWA CULVERT ANALYSIS .......................... 
.......................... HY-8, VERSION 4 . 3  .......................... 
................................................................................ 
1 c? 1 SITE DATA 1 CULVERT SHAPE, MATERIAL, INLET 

I u - - - - - - - - - - - - - - - - - - - - - - - - - - I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  I 
L INLET OUTLET CULVERT BARRELS 
V ELEV. ELEV. LENGTH 1 SHAPE SPAN RISE MANNING INLET 

(FT) MATERIAL (FT) (FT) n TYPE 
I 

# (FT) (FT) 
.......................... ............................................... I 

1 1 3 8 3 . 4 5  1383 .33  24 .00  1 RCB 
I 

1 8 . 0 0  3 .80  , 0 1 8  CONVENTIONAL( 

1 2  I 

i i 
1 6 1  i ................................................................................ 
................................................................................ 
SUMMARY OF CULVERT FLOWS (CFS) FILE: 2 1  DATE: 10-10-2003 

ELEV (FT) TOTAL 1 2 3  4  5  6  ROADWAY ITR 
1 3 8 3 . 4 5  0  0  0  0  0  0  0  0  1 
1 3 8 5 . 7 0  1 5 0  1 5 0  0 0  0  0  0  0  1 

1 3 9 1 . 4 4  1200  7 5 0  0  0  0  0  0  440 5  
1 3 9 1 . 5 7  1350  7 5 0  0  0 0  0  0  593  5 
1 3 9 1 . 6 7  1500  7 5 0  0  0  0  0  0  7 3 8  4 
1390 .35  677 677 0  0  0  0  0  OVERTOPPING ................................................................................ 

. - ~ 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 2 1  DATE: 10-10-2003 

HEAD 
ELEV (FT) 

1 3 8 3 . 4 5  
1 3 8 5 . 7 0  
1 3 8 6 . 9 1  
1 3 8 8 . 1 1  
1389 .50  

HEAD 
ERROR (FT) 

0.00 
0 . 0 0  

TOTAL 
FLOW(CFS1 

0  
1 5 0  

FLOW 
ERROR(CFS1 

0  

% FLOW 
ERROR 

0 . 0 0  

< I >  TOLERANCE (FT) = 0 . 0 1 0  <2> TOLERANCE ( % )  = 1 . 0 0 0  ................................................................................ 



CURRENT DATE: 10-23-2003 FILE DATE: 10-10-2003 
CURRENT TIME: 15:52:23 FILE NAME: 21 
---~---_-1-_--~--_------------------------------------------v------------------- 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 18 BY 3.8 ) RCB 

HEAD- INLET OUTLET .....,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ips) (ft) (fps) (ft) 

_1---_-------__--_-------------------------------------------------------------- 

~_____1____---1_---------------------------------------------------------------- 

El. inlet face invert 1383.45 ft El. outlet invert 1383.33 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

* * * * *  SITE DATA * X * * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION (FT) 0.00 

OUTLET STATION (FT) 
OUTLET ELEVATION (FT) 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH &ONG SLOPE (FT) 24.00 

.A**** CULVERT DATA S m R Y  ********h************"i* 

BARREL SHAPE BOX 
BARREL SPAN 18.00 FT 
BARREL RISE 3.80 FT 
BARREL MATERIa CONCRETE -- 
BARREL MANNING'S N 0.018 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



URRENT DATE: 10-23-2003 ORRENT TIME: 15:52:23 
FILE DATE: 10-10-2003 
FILE NAME: 21 

*******  REGULAR CHANNEL CROSS SECTION ****************  
BOTTOM WIDTH (FT) 18.00 
SIDE SLOPE H/V (X:l) 
CHANNEL SLOPE V/H (FT/FT) 
MANNING'S N (.O1-0.1) 
CHANNEL INVERT ELEVATION (FT) 1383.33 
CULVERT NO.l OUTLET INVERT ELEVATION 1383.33 FT 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1383.33 0.000 0.00 0.00 0.00 

150.00 1385.12 0.437 1.79 3.32 0.45 
300.00 1385.92 0.446 2.59 4.07 0.65 
450.00 1386.53 0.450 3.20 4.57 0.80 
600.00 1387.03 0.453 3.70 4.95 0.92 
750.00 1387.46 0.456 4.13 5.26 1.03 
900.00 1387.85 0.458 4.52 5.52 1.13 
1050.00 1388.20 0.460 4.87 5.76 1.21 
1200.00 1388.52 0.461 5.19 5.96 1.30 
1350.00 1388.82 0.463 5.49 6.15 1.37 
1500.00 1389.10 0.464 5.77 6.33 1.44 *- - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

.......................... ROADWAY OlJERTOppING DATA 

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 18.00 

*****  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 



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

.......................... FHWA CULVERT ANALYSIS .......................... 

.......................... HY-8, VERSION 4 . 3  .......................... 

................................................................................ 
C SITE DATA CULVERT SHAPE, MATERIAL, INLET 

# (FT) (FT) IFT) MATERIAL (FT) (FT) n TYPE .......................... ............................................... 
1 1 3 7 7 . 9 5  1377 .83  2 4 . 0 0  1 RCB I .  20 .00  3 . 9 0  , 018  CONVENTIONAL 

--_5_-_-~_---------------------------------------------------------------------- I SUMMARY OF CULVERT FLOWS (CFs, FILE: 22 DATE: 10-10-2003 

1 3 8 5 . 0 9  394 394 0  0  0  0  0  OVERTOPPING ................................................................................ 
.................................................................... 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 22 DATE: 10-10-2003 

1386 .60  -0.00 1000 5 0 . 5 5  
__1-_-----1--_--1-_1_------------------------------------------------------------- 

rl> TOLERANCE (FT) = 0 .010  <2> TOLERANCE ( % )  = 1 . 0 0 0  
_-5--__1_-_--_-_~__------------------------------------------------------------- 



ENT DATE: 10-23-2003 FILE DATE: 10-10-2003 
RENT TIME: 15:55:40 6" FILE NAME: 22 

-___--_-_-_1_-_-___------------------------------------------------------------- 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 10 BY 3.9 ) RCB ................................................................................ 
DIS- HEAD- INLET OUTLET 

,., \ . . . \ . . . . \ . \ \ \ \ . . \ , \ , . \%\. .~~..~\ ,%..  

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (Et) <F4> (it) (ft) (fps) ( 3 % )  (fps) (ft) ................................................................................ 

0 1377.95 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
100 1380.46 2.47 2.51 3-Mlt 1.53 1.46 5.45 1.84 3.14 1.84 
200 1381.93 3.92 3.98 3-Mlt 2.45 2.32 7.73 2.59 3.80 2.59 
300 1383.35 5.40 5.24 3-M2t 3.26 3.04 9.54 3.14 4.23 3.14 
399 1385.20 7.25 6.45 6-FFn 3.90 3.68 10.23 3.90 4.56 3.60 
425 1385.77 7.82 6.90 4-FFt 3.90 3.84 10.90 3.90 4.83 3.99 
436 1386.02 8.07 7.40 4-FFt 3.90 3.90 11.18 3.90 5.07 4.33 
444 1386.20 8.25 7.83 4-FFt 3.90 3.90 11.38 3.90 5.27 4.65 
450 1386.34 8.39 8.21 4-FFt 3.90 3.90 11.54 3.90 5.45 4.93 
453 1386.47 8.47 8.52 4-FFt 3.90 3.90 11.61 3.90 5.62 5.20 
445 1386.60 8.29 8.65 4-FFt 3.90 3.90 11.42 3.90 5.77 5.45 

-_-_---__~_-__1--_-------------------------------------------------------------- 

El. inlet face invert 1377.95 ft El. outlet invert 1377.83 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

**** *  SITE DATA * * * * *  CULVERT INVERT **************  
INLET STATION (FT) 
INLET ELEVATION (FT) 
OUTLET STATION (FT) 
OUTLET ELEVATTON (FT) 
NUMBER OF BARRELS 
SLOPE (V-FTJH-FT) 
CULVERT LENGTH ALONG SLOPE (FT) 24.00 

*****  CjJLVERT DATA SUMMARy . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 10.00 FT 
BARREL RISE 3.90 FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.018 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



CURRENT DATE: 10-23-2003 
CURRENT TIME: 1 5 : 5 5 : 4 0  

FILE DATE: 10-10-2003 
FILE NAME: 22 

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

.......................... TAILWATER .......................... ................................................................................ 
I 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 

1000 .00  1383 .28  0 .436  5 .45  5 .77  1 . 3 6  

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

.......................... ROADWAY OVERTOPPING DATA .......................... 

................................................................................ 
ROADWAY SURFACE GRAVEL 



CURRENT DATE: 10-27-2003 F I L E  DATE: 10-23-2003 
F I L E  NAME: STR23 

FHWA CULVERT ANALYSIS ---I---------------------- 

.......................... HY-8, VERSION 4.3 .......................... 

................................................................................ 
S I T E  DATA CULVERT SHAPE, MATERIAL, INLET 

ELEV. LENGTH SPAN R I S E  MANNING INLET 
( F T )  ( F T )  n TYPE 

I 1 1;~;1:91--;371.80 24.00 1 3 CSP 2.25 2.25 .024 CONVENTIONALI 

--5-__---_-_-__----------------------------------------------------------------- 

SUMMARY OF CULVERT FLOWS ( C F S )  F I L E :  STR23 DATE: 10-23-2003 

ELEV ( F T )  TOTAL 1 2 3 4 5 6 ROADWAY I T R  
1371.92 0 0 0 0 0 0 0 0 1 
1374.98 6 0 6 0 0 0 0 0 0 0 1 
1377.76 120 120 0 0 0 0 0 0 1 
1378.36 180 124 0 0 0 0 0 55 7 

1379.05 600 103 0 0 0 0 0 493 4 
1377.82 121 121 0 0 0 0 0 OVERTOPPING 

-___-_--_1_-__--_--------------------------------------------------------------- 

................................................................................ 
SUMMARY OF ITEIWTIVE SOLUTION ERRORS F I L E :  STR23 DATE: 10-23-2003 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV ( F T )  ERROR ( F T  ) FLOW(CFS) ERROR ( CFS)  ERROR 
1371.92 0.00 0 0 0.00 
1374.98 0.00 60 0 0.00 
1377.76 0.00 120 0 0.00 
1378.36 -0.01 180 1 0.70 
1378.55 -0.00 240 2 0.71 
1378.68 -0.00 300 2 0.59 
1378.78 -0.01 360 3 0.88 
1378.86 -0.00 420 2 0.48 
1378.93 -0.01 480 4 0.93 
1378.99 -0.01 540 4 0.82 
1379.05 -0.01 600 4 0.65 ................................................................................ 

<1> TOLERANCE ( F T )  = 0.010 <2> TOLERANCE ( 8 )  = 1.000 



1 CURRENT DATE: 10-27-2003 
CURRENT TIME: 08:34:28 

FILE DATE: 10-23-2003 
FILE NAME: STR23 ................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 1 - 3 ( 2.25 BY 2.25 ) CSP ................................................................................ 
HEAD- INLET OUTLET .... \,....,\,.\\\\. 

DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL 

. % ~ . \ . , . . ~ \ ~ % \ ~ \ . . \ . ~  

OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (£PSI (ft) (fps) (ft) ................................................................................ 

0 1371.92 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
60 1374.98 2.50 3.06 6-FFn 2.25 1.56 5.03 2.25 2.77 1.53 
120 1377.76 5.40 5.84 6-FFn 2.25 2.13 10.06 2.25 3.35 2.16 
124 1378.36 5.64 6.44 4-FFt 2.25 2.16 10.36 2.25 3.73 2.62 
120 1378.51 5.40 6.59 4-FFt 2.25 2.13 10.06 2.25 4.02 2.99 
117 1378.67 5.24 6.75 4-FFt 2.25 2.11 9.84 2.25 4.26 3.32 
114 1378.77 5.04 6.85 4-FFt 2.25 2.08 9.59 2.25 4.46 3.60 
111 1378.85 4.86 6.93 4-FFt 2.25 2.06 9.33 2.25 4.64 3.86 

80 4.10 
105 1378.99 4.52 7.07 4-FFt 2.25 2.01 8.84 2.25 4.95 4.32 
103 1379.05 4.37 7.13 4-FFt 2.25 1.99 8.61 2.25 5.08 4.52 

El. inlet face invert 1371.92 ft El. outlet invert 1371.80 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

-_-------__--_-----__-1------------------------------------------------------------- 

* * * * *  SITE DATA * * * * *  CULVERT INVERT * * * * X * * * * * * * * X  

INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 
OUTLET STATION (FT) 

NUMBER OF BARRELS 
SLOPE (V-FTIH-FTI 

* * * * *  CULVERT DATA SUMMARY ******************A***** 

BARREL SHAPE CIRCULAR 
1 BARREL DIAMETER 2.25 FT 

BARREL MATERIAL CORRUGATED STEEL 
BARRELWIING'SN 0.024 

I INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 



'URRENT DATE: 10-27-2003 FILE DATE: 10-23-2003 

0" RENT TIME: 08:34:28 FILE NAME: STR23 

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

.......................... TAILWATER .......................... 

................................................................................ 
* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  

BOTTOM WIDTH (FT) 8.00 
SIDE SLOPE H/V (X:l) 
CHANNEL SLOPE V/H (FT/FT) 
MANNING'S N (.Ol-0.1) 
CHANNEL INVERT ELEVATION (FT) 1371.80 
CULVERT NO.l OUTLET INVERT ELEVATION 1371.80 FT 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1371.80 0.000 0.00 0.00 0.00 
60.00 1373.33 0.395 1.53 2.77 0.38 

120 .OO 1373.96 0.402 2.16 3.35 0.54 
180.00 1374.42 0.406 2.62 3.73 0.65 
240.00 1374.79 0.409 2.99 4.02 0.75 
300.00 1375.12 0.412 3.32 4.26 0.83 
360.00 1375.40 0.414 3.60 4.46 0.90 
420.00 1375.66 0.416 3.86 4.64 0.96 
480.00 1375.90 0.418 4.10 4.80 1.02 
540.00 1376.12 0.420 4.32 4.95 1.08 
600.00 1376.32 0.421 4.52 5.08 1.13 

----- -. ....................... - .............................................. -- 
.......................... ROADWAY OVERTOPPING DATA .......................... 
................................................................................ 

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 18.00 

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 





.JRRENT DATE: 1 0 - 2 3 - 2 0 0 3  FILE DATE: 10-10-2003  
RENT TIME: 1 6 : 0 3 : 0 4  FILE NAME: 2 4  * ................................... .......................................... 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 1 8  BY 4 . 5  ) RCB ................................................................................ 
DIS-  HEAD- INLET OUTLET 

~ ~ . . . . ~ ~ . ~ . < . . ~ \ . ~ . . . . ~ . ~ . ~ . ~ , ~ . . ~ ~ ~ \ \ ~ .  
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cis)  ( i t )  ( f t )  ( i t )  <F4> ( f t )  ( f t )  (£PSI ( f t )  ( ~ P s )  ( f t )  ................................................................................ 

0  1 3 6 4 . 8 3  0 . 0 0  0 . 0 0  O-NF 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  
3 0 0  1 3 6 8 . 2 9  3 . 4 6  3 . 4 6  1 - S 2 n  2 . 0 3  2 . 0 6  8 . 2 2  2 . 0 3  4 . 0 7  2 . 5 9  
6 0 0  1 3 7 0 . 5 0  5 . 6 7  5 . 6 7  5-S2n 3 . 2 1  3 . 2 6  1 0 . 3 8  3 . 2 1  4 . 9 5  3 . 7 0  
8 9 2  1 3 7 3 . 2 1  8 . 3 8  7 . 4 2  4 - F F t  4 . 5 0  4 . 2 5  1 1 . 0 1  4 . 5 0  5 . 5 2  4 . 5 2  
9 5 2  1 3 7 3 . 8 9  9 . 0 6  8 . 5 1  4 - F F t  4 . 5 0  4 . 4 4  1 1 . 7 5  4 . 5 0  5 . 9 6  5 . 1 9  
9 7 6  1 3 7 4 . 1 8  9 . 3 5  9 . 2 7  4 -FFt  4 . 5 0  4 . 5 0  1 2 . 0 5  4 . 5 0  6 . 3 3  5 . 7 7  
9 5 0  1 3 7 4 . 4 2  9 . 0 3  9 . 5 9  4 - F F t  4 . 5 0  4 . 4 3  1 1 . 7 2  4 . 5 0  6 . 6 4  6 . 2 9  
9 1 2  1 3 7 4 . 6 2  8 . 6 0  9 . 7 9  4 - F F t  4 . 5 0  4 . 3 1  1 1 . 2 6  4 . 5 0  6 . 9 1  6 . 7 5  
9 0 1  1 3 7 4 . 9 7  8 . 4 7  1 0 . 1 4  4 - F F t  4 . 5 0  4 . 2 8  1 1 . 1 2  4 . 5 0  7 . 1 5  7 . 1 8  
9 0 0  1 3 7 5 . 3 6  8 . 4 7  1 0 . 5 3  4 - F F t  4 . 5 0  4 . 2 8  11.11 4 . 5 0  7 . 3 7  7 . 5 8  
9 0 0  1 3 7 5 . 7 3  8 . 4 7  1 0 . 9 0  4 - F F t  4 . 5 0  4 . 2 8  11.11 4 . 5 0  7 . 5 8  7 . 9 5  

E l .  i n l e t  face invert 1 3 6 4 . 8 3  f t  E l .  o u t l e t  invert 1 3 6 4 . 7 1  f t  
~ l .  i n l e t  t h r o a t  invert 0 . 0 0  it E l .  i n l e t  crest 0 . 0 0  f t  

* * * * A  S I T E  DATA * * * * k  CULVERT IWJ'JERT * k * * * X * * * * * * * *  

INLET STATION (FT)  0 . 0 0  
INLET ELEVATION ( F T )  1 3 6 4 . 8 3  
OUTLET STATION (FT)  a OUTLET ELNATION IFT) 
NUMBER OF BARRELS 
SLOPE (V-FT/H-FT) 0 . 0 0 5 0  
CULVERT LENGTH ALONG SLOPE (FT)  2 4 . 0 0  

* * * R *  CULVERT DATA SUMMARY * * * * X k * * * * * * * * * * * k * * * * * *  

BARREL SHAPE BOX 
BARREL SPAN 1 8 . 0 0  FT 
BARREL RISE 4 . 5 0  FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N  0 . 0 1 8  
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE ( 9 0 - 4 5  DEG.) 
INLET DEPRESSION NONE 



FILE DATE: 10-10-2003 
FILE NAME: 24 

1 * * * * * **  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH (FT) 1 8 . 0 0  
SIDE SLOPE H/V ( X : l )  
CHANNEL SLOPE V/H (FT/FT) 
MANNING'S N ( . O 1 - 0 . 1 )  
CHANNEL INVERT ELEVATION (FT) 1 3 6 4 . 7 1  
CULVERT NO.l OUTLET INVERT ELEVATION 1 3 6 4 . 7 1  FT 

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

FLOW 
(CFS) 
0 . 0 0  

3 0 0 . 0 0  
6 0 0 . 0 0  
9 0 0 . 0 0  

1 2 0 0 . 0 0  
1 5 0 0 . 0 0  
1 8 0 0 . 0 0  
2 1 0 0 . 0 0  
2 4 0 0 . 0 0  
2 7 0 0 . 0 0  
3 0 0 0 . 0 0  

W.S.E. 
(FT) 

1 3 6 4 . 7 1  
1 3 6 7 . 3 0  
1 3 6 8 . 4 1  
1 3 6 9 . 2 3  
1 3 6 9 . 9 0  
1 3 7 0 . 4 8  
1 3 7 1 . 0 0  
1 3 7 1 . 4 6  
1 3 7 1 . 8 9  
1 3 7 2 . 2 9  
1 3 7 2 . 6 6  

FROUDE 
NUMBER 

0 . 0 0 0  
0 . 4 4 6  
0 . 4 5 3  
0 . 4 5 8  
0 . 4 6 1  
0 . 4 6 4  
0 . 4 6 7  
0 . 4 6 9  
0 . 4 7 0  
0 . 4 7 2  
0 . 4 7 4  

DEPTH VEL. 
(FT) (FPSI 
0 . 0 0  0 . 0 0  
2.59 4 . 0 7  
3 . 7 0  4 . 9 5  
4 . 5 2  5 . 5 2  

SHEAR 
(PSF) 
0 . 0 0  
0 . 6 5  
0 . 9 2  
1 . 1 3  
1 . 3 0  
1 . 4 4  
1 . 5 7  
1 . 6 9  
1 . 7 9  
1 . 8 9  
1 . 9 8  

-__-~_-~_-I_~-_~~_--------------------------------------------------.----------- 
.......................... ROADWAY OVERTOPPING DATA .......................... 
~__~_-~__--~--_-_-~----------------------------------I.------------------------- 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) 

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. 

1 

GRAVEL 
1 8 . 0 0  



CURRENT DATE: 10 -23 -2 003 FILE DATE: 10-23-2003 
:URRENT TIME: 16:06:15 FILE NAME: STR25 

............................................................................... e .......................... FHWA CULVERT ANALYSIS .......................... 
.......................... HY-8, VERSION 4.3 .......................... 

SITE DATA CULVERT SHAPE, MATERIAL, INLET 
.......................... ............................................... I 
INLET OUTLET CULVERT I BARRELS 

I 
I 

ELEV . ELEV. LENGTH SHAPE SPAN RISE MANNING INLET I (FT) (FT) (FT) MATERIAL (FT) (FT) n TYPE 
i 
I 

SUMMARY OF CULVERT FLOWS (CFS) 

ELEV (FT) TOTAL 1 

1367.26 150 150 
1368.08 200 200 a::::::: 250 300 290 

250 

1370.39 350 297 
1370.54 400 301 
1370.65 450 304 
1370.74 500 307 
1369.87 280 280 

FILE: 

3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

DATE: 10-23-2003 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 9 3 
0 50 7 
0 97 7 
0 143 6 
0 189 5 
0 OVERTOPPING 

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: STR25 DATE: 10-23-2003 

HEAD HEAD TOTAL FLOW 9, FLOW 
ELEV ( FT) ERROR ( FT) FLOW (CFS) ERROR(CFS) ERROR 
1362.33 0.00 0 0 0.00 
1364.60 0.00 5 0 0 0.00 
1365.67 0.00 100 0 0.00 
1367.26 0.00 150 0 0.00 
1368.08 0.00 200 0 0.00 
1369.13 0.00 250 0 0.00 
1370.13 1.00 300 1 0.40 
1370.39 -0.01 350 3 0.86 
1370.54 -0.00 400 2 0.59 
1370.65 -0.01 450 3 0.68 
1370.74 -0.01 500 5 0.98 ................................................................................ 

el> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( 8 )  = 1.000 ................................................................................ 



CURRENT DATE: 10-23-2003 
CURRENT TIME: 16:06:15 

FILE DATE: 10-23-2003 
FILE NAME: STR25 ................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 4 BY 4 ) CSP ---------------------------------------------------------------.---------------- 
HEAD- INLET OUTLET ., ~ . , . . . . . \ . . .~ . . . . \~ \< .~~~~~.~ , , . . . . , . \  

DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 

El. inlet face invert 1362.33 ft El. outlet invert 1362.21 ft 
E l .  inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

I 
................................................................................ 
****?+ SITE DATA * * * * *  CIJLVERT INVERT ***A********** 

INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 
OUTLET STATION 1FT) 

NUMBER OF BARRELS 
SLOPE IV-FT/H-FT) 
CLT~VERT LENGTH ALONG SLOPE (FT) 24.00 

* * * * *  CULVERT DATA SUMMARRY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 4.00 FT 
BARREL MATERIAL CORRUGATED STEEL ~ -~ 

BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AM) WALL SOUARE EDGE WITH HEADWALL 
INLET DEPRESSION N ~ N E  

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



'URRENT DATE: 10-23-2003 
@RRENT TIME: 1 6 : 0 6 : 1 5  

FILE DATE: 10-23-2003 
FILE NAME: STR25 

- ................................................................................ 
.......................... TAILWATER .......................... 
................................................................................ 
**** * * *  REGULAR CHANNEL CROSS SECTION ****************  

BOTTOM WIDTH (FT) 1 0 . 0 0  
SIDE SLOPE H/V ( X : l )  4 . 0  
CHANNEL SLOPE V/H (FT/FT) 0 . 0 0 4  
MANNING'S N ( . O l - 0 . 1 )  0 . 0 3 5  
CHANNEL INVERT ELEVATION (FT) 1 3 6 2 . 2 1  
CULVERT NO.l OUTLET INVERT ELEVATION 1 3 6 2 . 2 1  PT 

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

FLOW W. S. E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 

0 . 0 0  1 3 6 2 . 2 1  0 . 0 0 0  0 . 0 0  0 . 0 0  0 . 0 0  
5 0 . 0 0  1 3 6 3 . 4 9  0 . 4 0 2  1 . 2 8  2 . 5 8  0 . 3 2  

1 0 0 . 0 0  1 3 6 4 . 0 5  0 . 4 0 9  1 . 8 4  3 . 1 4  0 . 4 6  
1 5 0 . 0 0  1 3 6 4 . 4 6  0 . 4 1 3  2 . 2 5  3 . 5 1  0 . 5 6  
2 0 0 . 0 0  1 3 6 4 . 8 0  0 . 4 1 6  2 . 5 9  3 . 8 0  0 . 6 5  
2 5 0 . 0 0  1 3 6 5 . 0 9  0 . 4 1 8  2 . 8 8  4 . 0 3  0 . 7 2  
3 0 0  . O O  1 3 6 5 . 3 5  0 . 4 2 0  3 . 1 4  4 . 2 3  0 . 7 8  
3 5 0 . 0 0  1 3 6 5 . 5 9  0 . 4 2 2  3 . 3 8  4 . 4 0  0 . 8 4  
4 0 0 . 0 0  1 3 6 5 . 8 1  0 . 4 2 4  3 . 6 0  4 . 5 6  0 . 9 0  
4 5 0 . 0 0  1 3 6 6 . 0 1  0 . 4 2 5  3 . 8 0  4 . 7 0  0 . 9 5  
5 0 0 . 0 0  1 3 6 6 . 2 0  0 . 4 2 6  3 . 9 9  4 . 8 3  1 . 0 0  c - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - 

.......................... ROADWAY OVERTOPPING DATA .......................... 

................................................................................ 
ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 1 8 . 0 0  

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0 . 0 0  1 3 7 3 . 0 0  
2 4 6 0 . 0 0  1 3 7 1 . 0 7  



I CURRENT DATE: 10-23-2003 
CURRENT TIME: 16:21:00 

FILE DATE: 10-23-2003 
FILE NAME: STR26 

................................................................................ 
SLIMMARY OF CULVERT FLOWS (CFS) FILE: STR26 DATE: 10-23-2003 

FHWA CULVERT ANALYSIS .......................... 
.......................... HY-8, VERSION 4.3 .......................... ................................................................................ 

ELEV (FT) TOTAL 1 2 
1356.94 0 0 0 
1358.69 4 0 4 0 0 
1359.56 80 80 0 
1360.73 120 120 0 
1361.57 160 160 0 
1362.65 200 200 0 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 13 11 
0 49 8 
0 87 6 
0 124 5 
0 OVERTOPPING ----------------- 

CULVERT SHAPE, MATERIAL, INLET 
............................................... 
BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 

............................................... 
2 RCPE 4.42 2.83 .024 CONVENTIONAL 

C 
u 
L 
V 
# 

1 
2 
3 

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: STR26 DATE: 10-23-2003 

SITE DATA 
.......................... 
INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

______-__--___------------ 
1356.94 1356.82 24.00 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (FT) ERROR (FT) FLOW (CFS) ERROR(CFS) ERROR 
1356.94 0.00 0 0 0.00 
1358.69 0.00 4 0 0 0.00 
1359.56 0.00 8 0 0 0.00 
1360.73 0.00 120 0 0.00 
1361.57 0.00 160 0 0.00 
1362.65 0.00 200 0 0.00 
1364.34 0.00 240 0 0.00 
1365.54 -0.01 280 2 0.89 
1365.75 -0.01 320 3 0.90 
1365.86 -0.01 360 3 0.79 
1365.95 -0.01 400 4 0.99 

~_----_----_----__------1-------------------------------------------------------- 

cl> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( 8 )  = 1.000 



URRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 
*RENT TIME: 16:21:00 FILE NAME: STR26 .............................................................................. 

PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 4.416667 BY 2.833333 ) RCPE 
--~_~1~----------_-------------------------------------------------------------- %.*....\....>........~,.~....,\\,,...... 
DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (~Ps) (ft) (~Ps) (ft) 

----___-1-_-~___-_-------------------------------------------------------------- 

0 1356.94 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
40 1358.69 1.56 1.75 3-M2t 1.41 1.12 5.20 1.14 2.42 1.14 
80 1359.56 2.42 2.62 3-M2t 2.22 1.63 6.61 1.64 2.95 1.64 
120 1360.73 3.28 3.79 6-FFn 2.83 2.02 5.90 2.83 3.30 2.01 
160 1361.57 4.34 4.63 6-FFn 2.83 2.33 7.87 2.83 3.58 2.32 
200 1362.65 5.71 5.70 6-FFn 2.83 2.55 9.83 2.83 3.80 2.59 
240 1364.34 7.40 7.02 6-FFn 2.83 2.78 11.80 2.83 3.99 2.83 
265 1365.54 8.60 8.16 4-FFt 2.83 2.83 13.04 2.83 4.15 3.04 
268 1365.75 8.81 8.50 4-FFt 2.83 2.83 13.22 2.83 4.30 3.24 
270 1365.86 8.92 8.77 4-FFt 2.83 2.83 13.32 2.83 4.44 3.42 
272 1365.94 8.99 9.00 4-FFt 2.83 2.83 13.39 2.83 4.56 3.60 
__--_-_--------~--_---------1---------------------------------------- 

El. inlet face invert 1356.94 ft El. outlet invert 1356.82 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

--_-_---1---___---_------------------------------------------------------------- 

*****  SITE DATA * * * * *  CULVERT INVERT * * * * * * * * * * * A * *  

INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1356.94 
OUTLET STATION (FT) 

@ OUTLET ELEVATION (FT) 
NUMBER OF BARRELS 
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH ALONG SLOPE (FT) 24.00 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE ELLIPTICAL 
BARREL SPAN 4.42 FT 
BARREL RISE 2.83 FT 
BARREL MATERIAL CONCRETE 
BARRELMANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQ. EDGE WITH HEADWALL 
INLET DEPRESSION NONE 



CURRENT DATE: 10-23-2003 
CURRENT TIME: 16:21:00 

FILE DATE: 10-23-2003 
FILE NAME: STR26 

1 * * * * ***  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH (FT) 10.00 
SIDE SLOPE H/V (X:l) 4.0 
CHANNEL SLOPE V/H (FT/FT) 0.004 
MANNING'S N (.Ol-0.1) 
CHANNEL INVERT ELEVATION (FT) 
CULVERT NO.l OUTLET INVERT ELEVATION 1356.82 FT 

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

FLOW 
(CFS) 
0.00 

40.00 
80.00 
120.00 
160.00 
200.00 
240 .OO 
280 .OO 
320.00 
360.00 
400.00 

W.S.E. 
(FT) 

1356.82 
1357.96 
1358.46 
1358.83 
1359.14 
1359.41 
1359.65 
1359.86 
1360.06 
1360.24 
1360.42 

FROUDE 
NUMBER 
0.000 
0.399 
0.407 
0.410 
0.414 
0.416 
0.418 
0.420 
0.421 
0.422 
0.424 

DEPTH 
(FT) 
0.00 
1.14 
1.64 
2.01 
2.32 
2.59 
2.83 
3.04 
3.24 
3.42 
3.60 

VEL . 
(FPS) 
0.00 
2.42 
2.95 
3.30 
3.58 
3.80 
3.99 
4.15 
4.30 
4.44 
4.56 

SHEAR 
(PSF) 
0.00 
0.28 
0.41 
0.50 
0.58 
0.65 
0.71 
0.76 
0.81 
0.85 
0.90 

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

.......................... ROADWAY OVERTOPPING DATA .......................... 

................................................................................ 
ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 18.00 

*****  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. 

1 



CURRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 - - 

:URRENT TIME: 16:26:30 FILE NAME: STR27 

-----I-------------------- FHWA CULVERT ANALYSIS .......................... 
.......................... HY-8, VERSION 4.3 .......................... 
___-_--__-_--_----~---11-11--------------------------------------------------------- 

SITE DATA CULVERT SSHAPE, MATERIAL, INLET " .......................... ............................................... I 
L 1 INLET OUTLET CULVERT BARRELS 
V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE M?&WING INLET 

(FT) (FT) n TYPE 

1 11352.43 1352.31 4.42 2.83 ,024 CONVENTIONAL 
I I 

................................................................................ 
SUMMARY OF CLILVERT FLOWS (CFSI FILE: STR27 DATE: 10-23-2003 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1352.43 0 0 0 0 0 0 0 0 1 

a::::::: 200 200 0 0 
240 237 0 0 

1360.05 280 245 0 0 

0 0 0 1 
0 0 0 1 
0 0 0 1 
0 0 1 10 
0 0 34 9 
0 0 69 7 
0 0 110 6 
0 0 151 5 
0 0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: STR27 DATE: 10-23-2003 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (FT) ERROR (FTI FLOW (CFSI ERROR(CF.9) ERROR 
1352.43 0.00 0 0 0.00 
1354.18 0.00 40 0 0.00 
1355.05 0.00 80 0 0.00 
1356.22 0.00 12 0 0 0.00 
1357.06 0.00 160 0 0.00 
1358.14 0.00 200 0 0.00 
1359.71 -0.01 240 1 0.55 

<I> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % I  = 1.000 ................................................................................ 



2 

CURRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 
CURRENT TIME: 16:26:30 FILE NAME: STR27 ................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 4.416667 BY 2.833333 ) RCPE 
-~_1---------------------------------------------------------------------------- 

DIS- HEAD- INLET OUTLET ..., \ . . . \ . \ . \ \ \ \ . , \ . \ \ \ \ .> . . \ . \~ \ .%\ . . . \  
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELN. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(Cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) [ft) ................................................................................ 

0 1352.43 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
40 1354.18 1.56 1.75 3-M2t 1.41 1.12 5.20 1.14 2.42 1.14 
80 1355.05 2.42 2.62 3-M2t 2.22 1.63 6.61 1.64 2.95 1.64 
120 1356.22 3.28 3.79 6-FFn 2.83 2.02 5.90 2.83 3.30 2.01 
160 1357.06 4.34 4.63 6-FFn 2.83 2.33 7.87 2.83 3.58 2.32 
200 1358.14 5.71 5.70 6-FFn 2.83 2.55 9.83 2.83 3.80 2.59 
237 1359.71 7.28 6.93 6-FFn 2.83 2.77 11.67 2.83 3.99 2.83 
245 1360.05 7.62 7.40 4-FFt 2.83 2.81 12.06 2.83 4.15 3.04 
248 1360.20 7.77 7.72 4-FFt 2.83 2.83 12.21 2.83 4.30 3.24 
248 1360.32 7.76 7.89 4-FFt 2.83 2.83 12.20 2.83 4.44 3.42 
245 1360.41 7.65 7.98 4-FFt 2.83 2.81 12.09 2.83 4.56 3.60 ................................................................................ 

El. inlet face invert 1352.43 ft El. outlet invert 1352.31 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

* * * * *  SITE DATA * * * * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATZON (FT) 0.00 
INLET ELEVATION (FT) 1352.43 
OUTLET STATION (FT) 24.00 
OUTLET ELEVATION (FT) 1352.31 
NUMBER OF BARRELS 2 
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTE ALONG SLOPE (FT) 24.00 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . .  

BARREL SHAPE ELLIPTICAL 
BWREL SPAN 4.42 FT 
BARREL RISE 2.83 FT 
BARREL MATERIAL CONCRETE 
BARREL W I N G ' S  N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQ. EDGE WITH HEADWALL 
INLET DEPRESSION NONE 

__-_-_----------_--_1------------------------------------------------------------- 



'URRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 

@ RRENT TIME: 16:26:30 FILE NAME: STR27 

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

.......................... TAILWATER .......................... 

................................................................................ 
* * * * * * *  REGULAR CHANNEL CROSS SECTION ****************  

BOTTOM WIDTH (FT) 10.00 
SIDE SLOPE H/V (X:l) 4.0 
CHANNEL SLOPE V/H (FT/FT) 0.004 
MANNING'S N (.Ol-0.1) 0.035 
CHANNEL INVERT ELEVATION (FT) 1352.31 
CULVERT NO.l OUTLET INVERT ELEVATION 1352.31 FT 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1352.31 0.000 0.00 0.00 0.00 

40.00 1353.45 0.399 1.14 2.42 0.28 
80.00 1353.95 0.407 1.64 2.95 0.41 
120.00 1354.32 0.410 2.01 3.30 0.50 
160.00 1354.63 0.414 2.32 3.58 0.58 
200.00 1354.90 0.416 2.59 3.80 0.65 
240.00 1355.14 0.418 2.83 3.99 0.71 
280.00 1355.35 0.420 3.04 4.15 0.76 
320.00 1355.55 0.421 3.24 4.30 0.81 
360.00 1355.73 0.422 3.42 4.44 0.85 
400.00 1355.91 0.424 3.60 4.56 0.90 

@ - - -I - --I - - - - - - - - - - - - - - - - - - - -. - - - - - - - - - - - - - - -. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
.......................... ROADWAY OVERTOPPING DATA .......................... 
................................................................................ 

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 18.00 

*****  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1361.87 



FILE DATE: 10-10-2003 
FILE NAME: 28 

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

.......................... FHWA CULVERT m Y S I S  .......................... 

.......................... HY-8, VERSION 4.3 .......................... 
----_-__-_--__-___-__I------------------------------------------------------------- 

I C I  SITE DATA \ CULVERT SHAPE, MATERIAL, INLET I 

OUTLET CULVERT 
ELEV. LENGTH 

BARRELS 
SHAPE SPAN RISE MANNING INLET 

(FT) (FT) n 

12.00 2.30 ,018 CONVENTIONAL I 
................................................................................ 
................................................................................ 
SUMMARY OF CULVERT FLOWS (CFS) FILE: 28 DATE: 10-10-2003 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1348.66 0 0 0 0 0 0 0 0 1 

I 1350.90 100 100 0 0 0 0 0 0 1 

CURRENT DATE: 
CUIlRENT TIME: 

INLET 
ELEV. 

2 
3 
4 
5 
6 

1352.56 
1354.64 

1355.27 
1355.44 

1355.70 
1355.81 

ELEV (FT 
1348.66 
1350.90 
1352.56 
1354.64 
1355.07 
1355.27 
1355.44 

1355.70 
1x5. R 3 ~  

I 
- - - -  ~ ~- -~~ 

1355.91 1000 300 0 0 0 0 0 697 4 
1354.24 267 267 0 0 0 0 0 OVERTOPPING ................................................................................ 

-_----------------_---7--------------------------------------------------------- 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 28 DATE: 10-10-2003 

HEAD HEAD TOTAL FLOW % FLOW 
) ERROR (FT) 

0.00 
FLOW (CFS! 

0 
ERROR(CFS) ERROR 

0 0.00 
0 0.00 
0 0.00 

- - - - . . - 
1355.91 -0.01 1000 3 0.33 

I ................................................................................ 
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE 1 % )  = 1.000 ................................................................................ 



'URRENT DATE: 10-23-2003 FILE DATE: 10-10-2003 
@?RENT TIME: 16:29:51 FILE NAME: 28 .............................................................................. 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 12 BY 2.3 ) RCB ................................................................................ 
HEAD- INLET OUTLET 

,.,..... % \ > \ % \ \ > . \ ~ . \ \ \ ~ % \ . . \ . . ~ ~ % \ ~ . . . \  

DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (it) (it) (it) <F4> (it) (ft) (fPS) (ft) (fps) (ft) 

................................................................................ 
El. inlet face invert 1348.66 ft El. outlet invert 1348.54 it 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 it ................................................................................ 

*****  SITE DATA * * * * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1348.66 
OUTLET STATION (FT) 
OUTLET ELEVATION (FT) 
NUMBER OF BARRELS 
SLOPE (V-FTIH-FT) 
CULVERT LENGTH ALONG SLOPE (FT) 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . .  

BARREL SHAPE BOX 
BARREL SPAN 12.00 FT 
BARREL RISE 2.30 FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.018 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



CURRENT DATE: 10-23-2003 
CURRENTTIYE:l6:29:51 

FILE DATE: 10-10-2003 
FILE NAME: 28 

.......................... TAILWATER .......................... ................................................................................ 
**** * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  

BOTTOM WIDTH (FT) 12 .00  
SIDE SLOPE H/V (X: 1 )  4 .0  
CHANNEL SLOPE V/H (FT/FT) 0 . 0 0 4  
MANNING'S N ( .01 -0 .1 )  0 .035  
CHRNNEL INVERT ELEVATION (FT) 1 3 4 8 . 5 4  
CULVERT NO.l OUTLET INVERT ELEVATION 1 3 4 8 . 5 4  FT 

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

FLOW 
(CFS) 
0.00 

1 0 0 . 0 0  
200 .00  
3 0 0 . 0 0  
4 0 0 . 0 0  
5 0 0 . 0 0  
6 0 0 . 0 0  
7 0 0 . 0 0  
800.00 
900  . O O  

1 0 0 0 . 0 0  

W.S.E. 
(FTI 

1 3 4 8 . 5 4  
1 3 5 0 . 2 5  
1 3 5 0 . 9 8  
1 3 5 1 . 5 3  
1 3 5 1 . 9 7  
1352 .36  
1 3 5 2 . 7 0  
1 3 5 3 . 0 1  
1 3 5 3 . 2 9  
1 3 5 3 . 5 5  
1 3 5 3 . 8 0  

FROUDE 
NUMBER 

0 . 0 0 0  
0 . 4 1 6  
0 .423  
0.428 
0 . 4 3 1  
0 .434  
0 .436  
0 .438  
0 . 4 3 9  
0 . 4 4 1  
0.442 

DEPTH VEL. SHEAR 
(FTI (FPS) (PSF) 

.......................... ROADWAY OVERTOPPING DATA .......................... 

................................................................................ 
ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) 

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00  1 3 5 7 . 5 7  
2  4 3 0 . 0 0  1 3 5 5 . 0 9  
3  580 .00  1 3 5 4 . 2 4  ........................................... 

GRAVEL 
1 8 . 0 0  



CURRENT DATE: 10-23-2003 F I L E  DATE: 10-10-2003 
TJRRENT TIME: 16:32:17 F I L E  NAME: 29 

-__----_--__----_-_---111111------------------------------------------------------- 

.......................... FHWA C a V E R T  ANALYSIS .......................... 

.......................... HY-8, VERSION 4.3 .......................... 

................................................................................ 
( e l  S I T E  DATA CULVERT SHAPE, bfATERIAL, INLET 1 
I I-------------------------- -----------------------------------------------I 

INLET OUTLET CULVERT I BARRELS I 1 ELEV. ELEV. LENGTH SPAN R I S E  MANNING INLET 
i 

( F T )  ( F T )  n TYPE 
i 

( F T )  I / : 11337.95 1337.82 10.00 4.10 .018 CONVENTIONAL 
i 

---_-__--~_-1_---__------------------------------------------------------------- 

S-Y OF CULVERT FLOWS ( C F S )  F I L E :  29 DATE: 10-10-2003 

ELEV ( F T )  
1337.95 
1340.78 
1342.47 
1344.24 
1346.21 a::::::: 
1346.98 

TOTAL 
0 

120 
240 
360 
480 
GOO 
720 
840 
960 
1080 
1200 
443 

2 3 4 5 6 ROADWAY I T R  
0 0 0 0 0 0 1 
0 0 0 0 0 0 1 
0 0 0 0 0 0 1 
0 0 0 0 0 0 1 
0 0 0 0 0 20 4 
0 0 0 0 0 117 5 
0 0 0 0 0 228 5 
0 0 0 0 0 341 5 
0 0 0 0 0 456 5 
0 0 0 0 0 575 5 
0 0 0 0 0 704 5 
0 0 0 0 0 OVERTOPPING 

. . 

SUMMARY OF ITERATIVE SOLUTION ERRORS F I L E :  29 DATE: 10-10-2003 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV ( F T )  ERROR ( F T )  FLOW (CFSI ERROR (CFS)  ERROR 
1337.95 0.00 0 0 0.00 
1340.78 0.00 120 0 0.00 
1342.47 0.00 240 0 0.00 
1344.24 0.00 360 0 0.00 
1346.21 -0.00 480 0 0.06 
1346.59 -0.01 600 6 0.97 
1346.82 -0.00 720 5 0.69 
1346.98 -0.01 840 5 0.61 
1347.12 -0.01 960 5 0.50 
1347.24 -0.01 1080 5 0.43 
1347.36 -0.01 1200 5 0.43 ................................................................................ 

<I> TOLERANCE ( F T )  = 0.010 <2> T O L E W C E  ( % )  = 1.000 ................................................................................ 



2 

CURRENT DATE: 10-23-2003 FILE DATE: 10-10-2003 
CURRENT TIME: 16:32:17 FILE NAME: 29 ................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 10 BY 4.1 ) RCB 

DIS- HEAD- INLET OUTLET ... \..,.\.\,...\>...,..\\..\\..\.......\ 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL, DEPTH VEL. DEPTH 
(c~s) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (ips) (ft) ---------------------------------------------------.---------------------------- 

0 1337.95 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00 
120 1340.78 2.79 2.83 3-Mlt 1.69 1.65 5.96 2.01 3.30 2.01 
2 4 0  1342.47 4.46 4.52 3-Mlt 2.71 2.62 8.49 2.83 3.99 2.83 - - 

1344.24 6.29 5.94 2-M2c 3.61 3.43 10.48 3.43 4.44 3.42 
1346.21 8.26 7.17 6-FFn 4.10 4.05 11.22 4.10 4.78 3.91 
1346.58 8.63 7.64 4-FFt 4.10 4.10 11.63 4.10 5.07 4.33 
1346.82 8.87 8.16 4-FFt 4.10 4.10 11.87 4.10 5.31 4.71 
1346.98 9.03 8.60 4-FFt 4.10 4.10 12.04 4.10 5.52 5.04 
1347.12 9.17 8.99 4-FFt 4.10 4.10 12.18 4.10 5.71 5.35 
1347.25 9.20 9.30 4-FFt 4.10 4.10 12.21 4.10 5.89 5.64 
1347.36 8.96 9.42 4-FFt 4.10 4.10 11.97 4.10 6.05 5.90 ......................................................................... 
El. inlet face invert 1337.95 ft El. outlet invert 1337.82 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft ......................................................................... 

*****  SITE DATA * * * * *  CIJLVERT INVERT * * * * * * * * * * * * * *  
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1337.95 
OUTLET STATION (FTJ 24.00 
OUTLET ELEVATION (FT) 1337.82 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0054 
CULVERT LENGTH ALONG SLOPE (FT) 24.00 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 10.00 FT 
BARREL RISE 4 .,lo FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.018 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSZON NONE 



DATE: 10-23-2003 
TRRENT TIME: 1 6 : 3 2 : 1 7  

FILE DATE: 10-10-2003 
FILE NAME: 2 9  

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

.......................... TAILWATER .......................... 

**** * * *  REG-R C w L  CROSS SECTION ****************  
BOTTOM WIDTH (FT) 1 0 . 0 0  
SIDE SLOPE H/V ( X : l )  
CHANNEL SLOPE V/H (FT/FT) 
GANNING'S N ( . 0 1 - 0 : l )  0 . 0 3 5  
CHANNEL INVERT ELEVATION (FT) 1 3 3 7 . 8 2  
CULVERT NO.l OUTLET INVERT ELEVATION 1 3 3 7 : 8 2  FT 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUME3ER (FT) (FPS) (PSF) 
0 . 0 0  1 3 3 7 . 8 2  0 . 0 0 0  0 . 0 0  0 . 0 0  0 . 0 0  

1 2 0 . 0 0  1 3 3 9 . 8 3  0 . 4 1 0  2 . 0 1  3 . 3 0  0 . 5 0  
2 4 0 . 0 0  1 3 4 0 . 6 5  0 . 4 1 8  2 . 8 3  3 . 9 9  0 . 7 1  
3 6 0 . 0 0  1 3 4 1 . 2 4  0 . 4 2 2  3 . 4 2  4 . 4 4  0 . 8 5  
480 .00  1 3 4 1 . 7 3  0 . 4 2 6  3 . 9 1  4 . 7 8  0 . 9 8  
6 0 0 . 0 0  1 3 4 2 . 1 5  0 . 4 2 9  4 . 3 3  5 . 0 7  1 . 0 8  
7 2 0 . 0 0  1 3 4 2 . 5 3  0 . 4 3 1  4 . 7 1  5 . 3 1  1 . 1 7  
8 4 0 . 0 0  1 3 4 2 . 8 6  0 . 4 3 3  5 . 0 4  5 . 5 2  1 . 2 6  
9 6 0 . 0 0  1 3 4 3 . 1 7  0 . 4 3 5  5 . 3 5  5 . 7 1  1 . 3 4  

1 0 8 0 . 0 0  1 3 4 3 . 4 6  0 . 4 3 7  5 . 6 4  5 . 8 9  1 . 4 1  
1 2 0 0 . 0 0  1 3 4 3 . 7 2  0 . 4 3 9  5 . 9 0  6 . 0 5  1 . 4 7  

rl)_ - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .. - - - - - - - - - - - - 
.......................... ROADWAY OVERTOPPING DATA .......................... 
................................................................................ 

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 1 8 . 0 0  

*****  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 



1 CURRENTDATE: 10-23-2003 
CURRENT TIME: 16:35:38 

F I L E  DATE: 10-23-2003 
F I L E  NAME: STR3O 

.......................... FHWA CULVERT m Y S I S  .......................... 

.......................... HY-8, VERSION 4.3 .......................... 
CULVERT SHAPE, MATERIAL, INLET 

............................................... 
BARRELS 
SHAPE SPAN R I S E  MANNING INLET 
MATERIAL ( F T )  ( F T )  n TYPE 

C 
u 
L 
V 
# 

1 1 RCB 30.00 3.60 ,018 CONVENTIONAI 

S I T E  DATA 
.......................... 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
( F T )  ( F T )  ( F T )  .......................... 

1334.26 1334.14 24.00 

................................................................................ 
SUMWARY OF CULVERT FLOWS (CFS)  F I L E :  STR30 DATE: 10-23-2003 

ELEV ( F T )  
1334.26 
1336.16 
1337.24 
1338.21 
1339.26 
1340.51 
1341.68 
1342.11 
1342.38 
1342. 60 
1342.77 
1341.16 

TOTAL 
0 

200 
400 
600 
800 

1000 
1200 
1400 
1600 
1800 
2000 
1090 

6 ROADWAY I T R  
0 0 1 
0 0 1 

0 OVERTOPPING 

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS F I L E :  STR30 DATE: 10-23-2003 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV ( F T )  ERROR ( F T )  FLOW ( CFS ) ERROR ( C F S )  ERROR 

-. - - . - - 
1340.51 0.00 1000 0 0.00 
1341.68 -0.01 1200 5 0.38 
1342.11 -0.01 1400 6 0.44 
1342.38 -0.01 1600 10 0.62 
1342.60 -0.01 1800 15 0.82 
1342.77 -0.01 2000 11 0.57 ................................................................................ 

<I> TOLEXANCE (FT)  = 0.010 <2> TOLERANCE ( % )  = 1.000 
-_--_5__-1_-~_--_-_------------------------------------------------------------- 



URRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 
RENT TIME: 16:35:38 FILE NAME: STR30 e- - - _ - _ _ - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 30 BY 3.6 ) RCB 
_ _ _ - _ _ ~ _ ~ _ _ ~ _ ~ _ ~ _ - ~ _ 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

HEAD- INLET OUTLET 
\ . . . , . \ . . \ . \ . . , . \ \~ .~~~\ \%.>\ \ . \ . . . \ \ . . .  

DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (it) ................................................................................ 

0 1334.26 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
200 1336.16 1.90 1.90 1-S2n 1.11 1.12 6.00 1.11 3.33 1.64 
400 1337.24 2.98 2.98 1-S2n 1.71 1.77 6.00 1.11 4.16 2.42 
600 1338.21 3.95 3.95 5-S2n 2.21 2.32 9.06 2.21 4.71 3.03 
800 1339.26 5.00 5.00 5-S2n 2.65 2.81 9.94 2.68 5.13 3.53 
1000 1340.51 6.25 6.02 4-FFt 3.06 3.26 9.26 3.60 5.47 3.98 
1156 1341.68 7.42 7.14 4-FFt 3.60 3.59 10.71 3.60 5.77 4.38 
1209 1342.11 7.85 7.77 4-FFt 3.60 3.60 11.19 3.60 6.03 4.74 
1213 1342.39 7.88 8.13 4-FFt 3.60 3.60 11.23 3.60 6.26 5.08 
1201 1342.65 7.78 8.39 4-FFt 3.60 3.60 11.12 3.60 6.47 5.40 
1200 1342.94 7.78 8.68 4-FFt 3.60 3.60 11.11 3.60 6.66 5.69 

1____-1111_1_-1--_-------------------------------------------------------------- 

El. inlet face invert 1334.26 ft El. outlet invert 1334.14 ft 
~ l .  inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

* * * * *  SITE DATA * * * R e  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1334.26 
OUTLET STATION (FT) a OUTLET ELEVATION (FT) 
NUMBER OF BARRELS 
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH ALONG SLOPE (FT) 24.00 

*****  CULVERT DATA S m Y  ....................... 

BARREL SHAPE BOX 
BARREL SPAN 30.00 FT 
BARREL RISE 3.60 FT 
BARREL MATERIAL CONCRETE 
BARREL MWNING'S N 0.018 
INLET TYPE CONVENTIONAL 
INLET EDGE ANG W&L SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



CURRENT DATE: 10-23-2003 
CURRENT TIME: 1 6 : 3 5 : 3 8  

FILE 
FILE 

DATE : 
NAME : 

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

.......................... TAILWATER .......................... ................................................................................ 
** * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  

BOTTOM WIDTH (FT) 3 0 . 0 0  
SIDE SLOPE H/V ( X : l )  4 . 0  
CHANNEL SLOPE V/H (FT/FT) 0 . 0 0 4  
MANNING'S N ( . 0 1 - 0 . 1 )  0 . 0 3 5  
CWANNEL INVERT ELEVATION (FT) 1 3 3 4 . 1 4  
CULVERT NO.l OUTLET INVERT ELNATION 1 3 3 4 . 1 4  FT 

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

FLOW 
(CFS) 
0 . 0 0  

200 .00  
400 .00  
600 .00  
8 0 0 . 0 0  

1 0 0 0 . 0 0  
1 2 0 0  . o o  
1 4 0 0 . 0 0  
1 6 0 0 . 0 0  
1 8 0 0 . 0 0  
2 0 0 0 . 0 0  

W.S.E. FROUDE DEPTH VEL. SHEAR 
(FT) NUMBER (FT) (FPS) (PSF) 

1 3 3 4 . 1 4  0 . 0 0 0  0 . 0 0  0 . 0 0  0 . 0 0  
1 3 3 5 . 7 8  0 . 4 5 8  1 . 6 4  3 . 3 3  0 . 4 1  
1 3 3 6 . 5 6  0 . 4 7 0  2 . 4 2  4 . 1 6  0 . 6 1  
1 3 3 7 . 1 7  0 . 4 7 7  3 . 0 3  4 . 7 1  0 . 7 6  
1 3 3 7 . 6 7  0 . 4 8 1  3 . 5 3  5 . 1 3  0 . 8 8  
1 3 3 8 . 1 2  0 . 4 8 4  3 . 9 8  5 . 4 7  0 . 9 9  
1 3 3 8 . 5 2  0 . 4 8 6  4 . 3 8  5 . 7 7  1 . 0 9  
1 3 3 8 . 8 8  0 . 4 8 8  4 . 7 4  6 . 0 3  1 . 1 8  
1 3 3 9 . 2 2  0 . 4 8 9  5 . 0 8  6 . 2 6  1 . 2 7  
1 3 3 9 . 5 4  0 . 4 9 1  5 . 4 0  6 . 4 7  1 . 3 5  
1 3 3 9 . 8 3  0 . 4 9 2  5 . 6 9  6 . 6 6  1 . 4 2  

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

.......................... ROADWAY OVERTOPPING DATA .......................... 
_--------__-------_---1__1---------------------------------------------------------- 

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 1 8 . 0 0  

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0 . 0 0  1 3 4 3 . 9 8  
2  4 3 0 . 0 0  1 3 4 2 . 1 2  
3  6 4 0 . 0 0  1 3 4 1 . 1 6  ............................................................... 



CURRENT DATE: 10-23-2003 
URRENT TIME: 16:38:46 

FILE DATE: 10-10-2003 
FILE NAME: 31 

.......................... FHWA CULVERT ANALYSIS .......................... 

.......................... HY-8, VERSION 4.3 .......................... 

................................................................................ 
I C I  SITE DATA CULVERT SHAPE, MATERIAL, INLET 

i L 1 INLET OUTLET CULVERT j BARRELS 
ELEV. ELEV. LENGTH 1 SHAPE SPAN RISE MANNING INLET 

i 
(FT) (FT) 1 MATERIAL (FT) (FT) n TYPE 

i 1 1 (FT) 1 1 )-____-_-__--_--_-_--------II--II--I-II------------------------------------ I 
1 1 11323.75 1323.63 24.00 ( 1 RCB 18.00 4.30 ,018 CONVENTIONAL) 

................................................................................ 
SUMMARY OF CULVERT FLOWS (CFS) FILE: 31 DATE: 10-10-2003 

ELEV (FT) 
1323.75 

TOTAL 
0 

200 
400 
600 
800 
1000 
1200 
1400 
1600 
1800 
2000 

772 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 6 5 

0 OVERTOPPING 

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 31 DATE: 10-10-2003 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV(FT1 ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR 
1323.75 0.00 0 0 0.00 
1326.41 0.00 200 0 0.00 
1327.95 0.00 400 0 0.00 
1329.49 0.00 600 0 0.00 
1331.31 -0.01 800 2 0.19 
1331.81 -0.01 1000 7 0.71 
1332.05 -0.00 1200 8 0.64 
1332.24 -0.01 1400 6 0.45 
1332.41 -0.01 1600 7 0.41 
1332.54 -0.01 1800 16 0.88 
1332.65 -0.00 2000 12 0.59 ................................................................................ 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( 8 )  = 1.000 ................................................................................ 



CURRENT DATE: 10-23-2003 FILE DATE: 10-10-2003 
CURRENT TIME: 1 6 : 3 8 : 4 6  FILE NAME: 3 1  ................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 1 8  BY 4 . 3  ) RCB ................................................................................ 
DIS- HEAD- INLET OUTLET 

...*. \ % \ \ \ . . . . > . . \ ,  \ . . . , > \ > . > . . . . , \ % \ \ \ .  

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) cF4> (ft) (ft) (fps) (ft) (fps) (ft) 

__-_-__-__-__1__-_-1_11-1------------------------------------------------------------ 

0 1 3 2 3 . 7 5  0 . 0 0  0 . 0 0  O-NF 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  
200 1 3 2 6 . 4 1  2 . 6 6  2 . 6 6  1-S2n 1 . 5 6  1 . 5 7  7 . 1 2  1 . 5 6  3 . 6 2  2 . 0 9  
400 1 3 2 7 . 9 5  4 . 2 0  4 . 2 0  1-S2n 2 . 4 5  2 . 4 9  9 . 0 7  2 . 4 5  4 . 4 2  3 . 0 1  
600  1 3 2 9 . 4 9  5 . 7 4  5 . 7 4  5-S2n 3 . 2 1  3 . 2 6  1 0 . 3 8  3 . 2 1  4 . 9 5  3 . 7 0  
792  1 3 3 1 . 3 1  7 . 5 6  6 . 8 0  6-FFn 4 . 3 0  3 . 9 3  1 0 . 2 3  4 . 3 0  5 . 3 5  4 . 2 6  
8 3 8  1 3 3 1 . 8 1  8 . 0 6  7 . 5 6  4-FFt 4 . 3 0  4 . 0 8  1 0 . 8 2  4 . 3 0  5 . 6 8  4 . 7 5  
858  1 3 3 2 . 0 4  8 . 2 9  8 . 1 4  4-FFt 4 . 3 0  4 . 1 4  1 1 . 0 9  4 . 3 0  5 . 9 6  5 . 1 9  
8 5 3  1 3 3 2 . 2 5  8 .24  8 . 5 0  4-FFt 4 . 3 0  4 . 1 3  1 1 . 0 3  4 . 3 0  6 . 2 1  5 . 5 9  
8 2 5  1 3 3 2 . 4 2  7 . 9 2  8 . 6 7  4-FFt 4 . 3 0  4 . 0 3  1 0 . 6 6  4 . 3 0  6 . 4 4  5 . 9 5  
8 0 3  1 3 3 2 . 6 0  7 . 6 7  8 . 8 5  4-FFt 4 . 3 0  3 . 9 6  1 0 . 3 7  4 . 3 0  6 . 6 4  6 . 2 9  
800 1 3 3 2 . 9 0  7 . 6 4  9 . 1 5  4-FFt 4 . 3 0  3 . 9 5  1 0 . 3 4  4 . 3 0  6 . 8 2  6 . 6 0  ................................................................................ 

El. inlet face invert 1 3 2 3 . 7 5  ft El. outlet invert 1 3 2 3 . 6 3  ft 
El. inlet throat invert 0 . 0 0  ft El. inlet crest 0 . 0 0  ft 

-___-_-------_--_--X1------------------------------------------------------------- 

* * * * A  SITE DATA *****  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION (FT) 0 . 0 0  
INLET ELEVATION (FT) 
OUTLET STATION (FT) 
OUTLET ELEVATION (FT) 1 3 2 3 . 6 3  
NUMBER OF BARRELS 
SLOPE (V-FT/H-FT) 
CULVERT LENGTH ALONG SLOPE (FT) 2 4 . 0 0  

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

BARREL SHAPE BOX 
BARREL SPAN 1 8 . 0 0  FT 
BARREL RISE 4 . 3 0  FT 
BARREL MATERIAL CONCRETE 

1 BARREL MANNING'S N 0 . 0 1 8  
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 

I INLET DEPRESSION NONE 

--_--__---1____1_----------------------------------------------------------. 



URRENT DATE: 10-23-2003  (IYRRENT TIME: 1 6 : 3 8 : 4 6  
FILE DATE: 10-10-2003 
FILE NAME: 3 1  

*******  REGULAR C W E L  CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH (FT) 1 8 . 0 0  
SIDE SLOPE H/V ( X : l )  4 . 0  
CHRNNEL SLOPE V/H (FT/FT) 0 . 0 0 4  
MANNING'S N ( . O l - 0 . 1 )  
CHANNEL INVERT ELEVATION {FT) - -  - 

CULVERT NO.l OUTLET INVERT ELEVATION 1 3 2 3 . 6 3  FT 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NLIMBER (FT) (FPS) (PSF) 
0 . 0 0  1 3 2 3 . 6 3  0 . 0 0 0  0 . 0 0  0 . 0 0  0 . 0 0  

2 0 0 . 0 0  1 3 2 5 . 7 2  0 . 4 4 1  2 . 0 9  3 . 6 2  0 . 5 2  
4 0 0 . 0 0  1 3 2 6 . 6 4  0 . 4 4 9  3 . 0 1  4 . 4 2  0 . 7 5  
6 0 0 . 0 0  1 3 2 7 . 3 3  0 . 4 5 3  3 . 7 0  4 . 9 5  0 . 9 2  

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 1 8 . 0 0  

*****  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0 . 0 0  1 3 3 2 . 6 9  
2  4 4 0 . 0 0  1 3 3 1 . 6 1  
3  6 2 0 . 0 0  1 3 3 1 . 1 0  ......................................................................... 



CURRENT 
CURRENT 

DATE : 
TIME : 

FILE DATE: 10-10-2003 
FILE NAME: 32 

-5--__-__-_--_--_--------------------------------------------------------------- 

.......................... l?FIThl?4 CIJLVERT .UJ&YSIS .......................... .......................... HY-8, VERSION 4.3 .......................... ................................................................................ 
C SITE DATA CULVERT SHAPE, MATERIAL, INLET 
U 

__-______-____--__-------- -_____---_______-__------_--------------------- 
1315.58 1315.46 24.00 1 RCB 11.00 5.90 ,018 CONVENTIONAL 

I __--_--__-_--_--_--111------------------------------------------------------------- 

SUMMARY OF CULVERT FLOWS (CFS) FILE: 32 DATE: 10-10-2003 

I 7 1 TOTAT. 1 2 3 4 5 6 ROADWAY ITR 

INLET OUTLET CULVERT BARRELS i i I 7::;. ELN. LENGTH SHAPE SPAN RISE MANNING INLET 
(FT) (FT) MATERIAL (FT) (FT) n TYPE 

3 
4 
5 

L 6 

---" > -  - ,  - - - - 

1315.58 0 0 0 0 0 0 0 0 
1317.95 100 100 0 0 0 0 0 0 

1321.55 400 400 0 0 0 0 0 0 

- - - . . . - 
1324.85 700 700 0 0 0 0 0 0 

1325.66 900 758 0 0 0 0 0 134 
1325.81 1000 768 0 0 0 0 0 226 

Ah-.- 

ELEV (FT) ERROR ( FT ) 
1315.58 0.00 0 0 0.00 

- - - . - - 
1320.48 0.00 300 0 0.00 
1171 GC. n n n  ann 0 0.00 
- - - . - - . . - ~  

1323.59 0.00 600 0 0.00 
11711 1l5 n nn 700 0 0.00 
- - - . - - . . - -  

1325.66 -0.01 900 8 0.88 
1325.81 -0.01 1000 6 0.62 

711 711 0 0 0 0 0 OVERTOPPING 

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 32 DATE: 10-10-2003 

uwnn TOTAL FLOW % FLOW 
FLOW (CFS) ERROR (CFS ) ERROR 

................................................................................ 
<12 TOLERANCE (FT) = 0.010 c22 TOLERANCE ( % )  = 1.000 ................................................................................ 



LTRRENT DATE: 10-23-2003 FILE DATE: 10-10-2003 
@WENT TIME: 16:41:53 FILE NAME: 32 .............................................................................. 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 11 BY 5.9 ) RCB 

HEAD- INLET OUTLET . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DIS- 
CHARGE WATER CONTROL CONTROL FLOW N O W  CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fpS) (ft) ................................................................................ 

0 1315.58 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00 
100 1317.95 2.35 2.37 3-Mlt 1.42 1.37 4.95 1.84 3.14 1.84 
200 1319.31 3.69 3.73 3-Mlt 2.26 2.18 7.03 2.59 3.80 2.59 
300 1320.48 4.81 4.90 3-Mlt 3.00 2.85 8.68 3.14 4.23 3.14 
400 1321.55 5.84 5.97 3-M2t 3.67 3.46 10.11 3.60 4.56 3.60 
500 1322.54 6.88 6.96 2-M2c 4.31 4.01 11.33 4.01 4.83 3.99 
600 1323.59 8.01 7.82 2-M2c 4.93 4.53 12.04 4.53 5.07 4.33 
700 1324.85 9.27 8.66 6-FFn 5.90 5.02 10.79 5.90 5.27 4.65 
744 1325.46 9.88 9.04 6-FFn 5.90 5.23 11.47 5.90 5.45 4.93 
758 1325.66 10.08 9.16 6-FFn 5.90 5.30 11.68 5.90 5.62 5.20 
768 1325.81 10.23 9.25 6-FFn 5.90 5.34 11.84 5.90 5.77 5.45 ................................................................................ 

El. xnlet face invert 1315.58 ft El. outlet invert 1315.46 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

* * * * *  SITE DATA * * * * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1315.58 
OUTLET STATION (FT) 24.00 
OUTLET ELEVATION (FT) 1315.46 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH ALONG SLOPE (FT) 24.00 

*****  CULVERT DATA SUMMARY * * * * * * * * A * * * * * * * * * * * * * * *  

BARREL SHAPE BOX 
BARREL SPAN 11.00 FT 
BARREL RISE 5.90 FT 
BARREL MATERIAL CONCRETE 
BARRELMANNING'SN 0.018 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



CURRENT DATE: 10-23-2003 
CURRENT TIME: 1 6 : 4 1 : 5 3  

FILE DATE: 10-10-2003 
FILE NAME: 32 

* * * X * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH (FT) 1 0 . 0 0  
SIDE SLOPE H/V ( X : l )  4 . 0  
CHANNEL SLOPE V/H (FT/FT) 0 . 0 0 4  
MANNING'S N ( . O l - 0 . 1 )  0 . 0 3 5  
CHANNEL INVERT ELEVATION (FT) 1 3 1 5 . 4 6  
CULVERT NO.l OUTLET INVERT ELEVATION 1 3 1 5 . 4 6  FT 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0 . 0 0  1 3 1 5 . 4 6  0 . 0 0 0  0 . 0 0  0 . 0 0  0 . 0 0  

1 0 0 . 0 0  1 3 1 7 . 3 0  0 . 4 0 9  1 . 8 4  3 . 1 4  0 . 4 6  
2 0 0 . 0 0  1 3 1 8 . 0 5  0 . 4 1 6  2 . 5 9  3 . 8 0  0 . 6 5  
3 0 0 . 0 0  1 3 1 8 . 6 0  0 . 4 2 0  3 . 1 4  4 . 2 3  0 . 7 9  
4 0 0 . 0 0  1 3 1 9 . 0 6  0 . 4 2 4  3 . 6 0  4 . 5 6  0 . 9 0  
5 0 0 . 0 0  1 3 1 9 . 4 5  0 . 4 2 6  3 . 9 9  4 . 8 3  1 . 0 0  
6 0 0 . 0 0  1 3 1 9 . 7 9  0 . 4 2 9  4 . 3 3  5 . 0 7  1 . 0 8  
7 0 0 . 0 0  1 3 2 0 . 1 1  0 . 4 3 1  4 . 6 5  5 . 2 7  1 . 1 6  
8 0 0 . 0 0  1 3 2 0 . 3 9  0 . 4 3 3  4 . 9 3  5 . 4 5  1 . 2 3  
9 0 0 . 0 0  1 3 2 0 . 6 6  0 . 4 3 4  5 . 2 0  5 . 6 2  1 . 3 0  

1 0 0 0 . 0 0  1 3 2 0 . 9 1  0 . 4 3 6  5 . 4 5  5 . 7 7  1 . 3 6  

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

.......................... ROADWAY OVERTOPPING DATA .......................... 

................................................................................ 
ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 1 8 . 0 0  

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0 . 0 0  1 3 2 6 . 8 5  
2  4 5 0 . 0 0  1 3 2 5 . 8 4  
3  8 0 0 . 0 0  1 3 2 5 . 0 1  ............................................................... 



CURRENT DATE: 10-23-2003 FILE DATE: 10-10-2003 
URRENT TIME: 16:46:26 FILE NAME: 33 

.......................... FHWA CULVERT ANALYSIS .......................... 

.......................... HY-8, VERSION 4.3 .......................... 
--_1__1__1__1_-1_--------------------------------------------------------------- 

SITE DATA CULVERT SHAPE, MATERIAL, INLET 1 

ELEV. SPAN RISE 'MANNING INLET 
(FT) (FT) (FT) n TYPE 

57.00 3.00 ,018 CONVENTIONAL 
1 2 1  I 

................................................................................ 
SUMMARY OF CULVERT FLOWS (CFS) FILE: 33 DATE: 10-10-2003 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1316.29 0 0 0 0 0 0 0 0 1 

1324.28 2400 1947 0 0 0 0 0 440 4 
1324.56 2700 1935 0 0 0 0 0 746 4 
1324.74 3000 2100 0 0 0 0 0 994 12 
1323.06 1791 1791 0 0 0 0 0 OVERTOPPING ................................................................................ 
--------------------------------------------------.----------.------------------ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 33 DATE: 10-10-2003 

HEAD 
ELEV (FT) 
1316.29 
1317.91 
1318.84 
1319.68 
1320.69 

HEAD 
ERROR (FT) 

0.00 

TOTAL 
FLOW (CFS) 

0 

FLOW 8 FLOW 
ERROR f CFS ) ERROR 

<I> TOLERANCE (FT) = 0.010 c2> TOLERANCE ( % )  = 1.000 -------------.------------------------------------------------------------------ 



2 

CURRENT DATE: 10-23-2003 FILE DATE: 10-10-2003 
CURRENT TIME: 16:46:26 FILE NAME: 33 ................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 57 BY 3 ) RCB ................................................................................ 
HEAD- INLET OUTLET . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(c~s) (ft) (ft) (ft) <F4> (ft) (ft) (~Ps) (ft) (~Ps) (ft) ................................................................................ 

0 1316.29 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00 
300 1317.91 1.62 1.62 1-S2n 0.95 0.95 5.56 0.95 3.25 1.47 
600 1318.84 2.55 2.55 1-S2n 1.45 1.51 7.23 1.45 4.15 2.20 
900 1319.68 3.39 3.39 5-S2n 1.86 1.98 8.49 1.86 4.77 2.77 
1200 1320.69 4.31 4.40 4-FFt 2.22 2.40 7.02 3.00 5.24 3.27 
1500 1321.84 5.43 5.55 4-FFt 2.55 2.79 8.77 3.00 5.64 3.71 I 

1799 1323.09 6.80 6.80 4-FFt 3.00 3.00 10.52 3.00 5.97 4.10 
1934 1323.90 7.50 7.61 4-FFt 3.00 3.00 11.31 3.00 6.27 4.47 
1947 1324.29 7.58 8.00 4-FFt 3.00 3.00 11.39 3.00 6.54 4.81 
1935 1324.57 7.51 8.28 4-FFt 3.00 3.00 11.32 3.00 6.78 5.14 
2100 1325.45 8.45 9.16 4-FFt 3.00 3.00 12.28 3.00 7.00 5.44 ................................................................................ 

El. lnlet face invert 1316.29 ft El. outlet invert 1316.17 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

* * * * *  SITE DATA *****  CULVERT INVERT ********A***** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1316.29 
OUTLET STATION (FT) 24.00 
OUTLET ELEVATION (FT) 1316.17 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH ALONG SLOPE (FT) 24.00 

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

BARREL SHAPE BOX 
BARREL SPAN 57.00 FT 
BARREL RISE 3.00 FT 
BARREL MATERIAL CONCRETE 
BARRELMANNING'SN 0.018 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 

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

a 

I 
I 
I 



'JRRENT DATE: 10-23-2003 I)9RENT TIME: 1 6 : 4 6 : 2 6  
FILE DATE: 10-10-2003 
FILE NAME: 33 

*******  REGULAR CHANNEL CROSS SECTION ****************  
BOTTOM WIDTH (FT) 57 .00  
SIDE SLOPE H/V ( X : l )  4 . 0  
CHANNEL SLOPE V/H (FT/FT) 0 . 0 0 4  
MANNING'S N ( . O l - 0 . 1 )  
CHANNEL INVERT ELEVATION (FT) --- 
CULVERT NO.l OUTLET INVERT ELEVATION 1316 .17  FT 

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

FLOW 
(CFSI 
0 . 0 0  

300.00  
600 .00  
900 .00  

1 2 0 0 . 0 0  
1500.00  
1800.00  
2100.00 
2400.00  
2700.00  

W.S.E. 
(FT) 

1316 .17  
1317.64  
1 3 1 8 . 3 7  
1 3 1 8 . 9 4  
1319 .44  
1 3 1 9 . 8 8  
1320 .27  

FROUDE 
NUMBER 

0.000 
0 . 4 7 4  
0 . 4 9 4  
0 .504  

DEPTH 
(FT) 
0 . 0 0  
1 . 4 7  
2 . 2 0  
2 . 7 7  
3 . 2 7  
3 . 7 1  
4 . 1 0  
4 . 4 7  
4 . 8 1  
5 . 1 4  

VEL . 
(FPS) 
0 . 0 0  
3 . 2 5  
4 . 1 5  
4 . 7 7  
5 . 2 4  
5 .64  
5 .97  
6 . 2 7  
6 . 5 4  
6 .78  

SHEAR 
(PSF) 
0.00  
0 . 3 7  
0 . 5 5  
0 . 6 9  
0 . 8 2  
0 .92  

.......................... ROADWAY OVERTOPPING DATA .......................... 

................................................................................ 
ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 1 8 . 0 0  

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0 . 0 0  1 3 2 5 . 8 4  
2  350 .00  1 3 2 5 . 0 1  
3  890 .00  1323.06  ................................................................................ 



I 
CURRENT DATE: 1 0 - 2 3 - 2 0 0 3  F I L E  DATE: 1 0 - 1 0 - 2 0 0 3  
CURRENT TIME: 1 6 : 4 9 : 2 7  F I L E  NAME: 3 4  

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

.......................... F m A  CULVERT ANALYSIS .......................... 

.......................... BY-8, VERSION 4 . 3  .......................... 

................................................................................ 
C S I T E  DATA CULVERT SHAPE, MATERIAL, INLET _ ~ - _ _ _ _ ~ _ ~ - _ _ _ _ - _ _ _ - _ - - - - _  __-__--__-____-__-_---------------------------- I I I OUTLET CWLVERT 1 BARRELS 

................................................................................ 
S W Y  OF CULVERT FLOWS ( C F S )  F I L E :  3 4  DATE: 1 0 - 1 0 - 2 0 0 3  

ELEV ( F T )  TOTAL 1 2 3 4 5 6 ROADWAY I T R  

--_------_-----_---_1-1------------------------------------------------------------- 

S-Y OF ITERATIVE SOLUTION ERRORS F I L E :  34 DATE: 1 0 - 1 0 - 2 0 0 3  

HEAD HEAD TOTAL FLOW % FLOW 
ELEV ( F T )  ERROR ( F T )  FLOW (CFS)  ERROR (CFS)  ERROR 

................................................................................ 
< I >  TOLERANCE ( F T )  = 0 . 0 1 0  <2> TOLERANCE ( % )  = 1, ................................................................................ I 



'JRRENT DATE: 10-23-2003 FILE DATE: 10-10-2003 
TIME: 16:49:27 FILE NAME: 34 .............................................................................. 
PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 10 BY 2.3 ) RCB 

HEAD- INLET OUTLET 
..,, \ . .%.\~\.\ \ . \~.. . . . . .>\,~\,. . . , . \ , . \  

DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(c~s) (ft) (ft) (ft) cF4> (ft) (ft) (~Ps) (ft) (fps) (ft) ................................................................................ 

0 1312.20 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
50 1313.84 1.56 1.64 3-Mlt 0.98 0.92 3.90 1.28 2.58 1.28 
100 1314.71 2.48 2.51 3-Mlt 1.53 1.46 5.45 1.84 3.14 1.84 
150 1315.70 3.50 3.28 3-Mlt 2.01 1.92 6.67 2.25 3.51 2.25 
200 1317.03 4.83 4.52 4-FFt 2.30 2.30 8.70 2.30 3.80 2.59 
244 1318.55 6.35 5.82 4-FFt 2.30 2.30 10.61 2.30 4.03 2.88 
252 1318.87 6.67 6.28 4-FFt 2.30 2.30 10.96 2.30 4.23 3.14 
256 1319.03 6.83 6.63 4-FFt 2.30 2.30 11.14 2.30 4.40 3.38 
259 1319.16 6.96 6.92 4-FFt 2.30 2.30 11.27 2.30 4.56 3.60 
257 1319.28 6.88 7.08 4-FFt 2.30 2.30 11.19 2.30 4.70 3.80 
254 1319.37 6.73 7.17 4-FFt 2.30 2.30 11.04 2.30 4.83 3.99 ................................................................................ 

El. inlet face invert 1312.20 ft El. outlet invert 1312.08 ft 
~ l .  inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

*****  SITE DATA * * * * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION (FT) 0.00 
INLET ELEVATION (FTI 1312.20 
OUTLET STATION (FT) 24.00 @ OUTLET ELEVATION (FT) 1312.08 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH ALONG SLOPE (FT) 24.00 

* * * * *  CULVERT DATA SUMMARY *****A****************** 
BARREL SHAPE BOX 
BARREL SPAN 10.00 FT 
BARREL RISE 2.30 FT 
BARREL MATERIAL CONCRETE 
BARREL2ANNING'SN 0.018 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



CURRENT DATE: 1 0 - 2 3 - 2 0 0 3  
CURRENT TIME: 1 6 : 4 9 : 2 7  

F I L E  DATE: 1 0 - 1 0 - 2 0 0 3  
F I L E  NAME: 34 

I 
................................................................................ 
.......................... TAILWATER .......................... 
-------------5------------------------------------------------------------------ 

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH ( F T )  1 0 . 0 0  
S I D E  SLOPE H/V ( X : l )  
CHANNEL SLOPE V/H ( F T / F T l  

CHANNEL INVERT ELEVATION ( FTI  1 3 1 2 . 0 8  
CULVERT N O . l  OUTLET INVERT ELEVATION 1 3 1 2 . 0 8  FT 

MANNING'S N ( . 0 1 - 0 . 1 )  0 . 0 3 5  

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 

1 

(CFS)  ( F T )  NUMBER ( F T )  ( F P S )  ( P S F )  
0 . 0 0  1 3 1 2 . 0 8  0 . 0 0 0  0 . 0 0  0 . 0 0  0 . 0 0  

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

.......................... ROADWAY Ol,7ERTOppING DATA .......................... 

................................................................................ 
I I 

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH ( F T )  1 8 . 0 0  

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. ( F T )  ( F T )  



CURRENT DATE: 10-23-2003 F I L E  DATE: 10-10-2003 
URRENT TIME: 16:52:47 F I L E  NAME: 35 

.......................... FHWA CULVERT ANALYSIS .......................... 

.......................... HY-8, VERSION 4.3 .......................... ................................................................................ 
I C I  S I T E  DATA CULVERT SHAPE, MATERIAL, INLET 

u .......................... ............................................... 
I 

INLET OUTLET CULVERT BARRELS 
E L N .  LENGTH I SHAPE SPAN R I S E  MANNING INLET 
( F T )  ( F T )  ( F T )  n TYPE 

12.00 2.60 ,018 CONVENTIONAL 

................................................................................ 
SUMMARY OF CULVERT FLOWS ( C F S )  F I L E :  35 DATE: 10-10-2003 

ELEV ( F T )  
1306.55 
1308.16 
1309.07 
1309.89 

TOTAL 1 
0 0 

6 ROADWAY I T R  
0 0 1 

0 66 7 
0 121 6 
0 175 5 
0 235 5 
0 OVERTOPPING 

__1_-_-~-----_---_-------------------------------------------------------------- 

SUMMARY OF ITERATIVE SOLUTION ERRORS F I L E :  35 DATE: 10-10-2003 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV ( F T )  ERROR ( F T )  FLOW (CFS)  ERROR(CFS) ERROR 
1306.55 0.00 0 0 0.00 
1308.16 0.00 6 0 0 0.00 
1309.07 0.00 12 0 0 0.00 
1309.89 0.00 180 0 0.00 
1310.95 0.00 240 0 0.00 
1312.30 0.00 300 0 0.00 
1313.46 -0.01 360 3 0.95 
1313.72 -0.01 42 0 2 0.57 
1313.87 -0.01 480 3 0.64 
1313.98 -0.01 540 5 0.85 
1314.08 -0.01 600 5 0.87 ................................................................................ 

-;I> TOLERANCE ( F T J  = 0.010 <2> TOLERANCE ( 8 )  = 1.000 ................................................................................ 



CURRENT DATE: 10-23-2003 
CURRENT TIME: 16:52:47 

FILE DATE: 10-10-2003 
FILE NAME: 35 

PERFORMAVCE CURVE FOR CULVERT # 1 - 1 ( 12 BY 2.6 ) RCB ................................................................................ 
HEAD- INLET OUTLET .,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 

0 1306.55 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00 
60 1308.16 1.56 1.61 3-Mlt 0.96 0.92 3.83 1.31 2.66 1.31 

- - 

352 1313.72 7.17 6.76 4-FFt 2.60 2.60 11.27 2.60 4.59 3.51 
356 1313.86 7.31 7.08 4-FFt 2.60 2.60 11.42 2.60 4.75 3.74 
360 1313.98 7.43 7.37 4-FFt 2.60 2.60 11.55 2.60 4.90 3.96 
360 1314.11 7.42 7.56 4-FFt 2.60 2.60 11.54 2.60 5.04 4.16 ................................................................................ 

El. inlet face invert 1306.55 it El. outlet invert 1306.43 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

*****  SITE DATA * * * * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 
OUTLET STATION (FT) 
OUTLET ELEVATION (FT) 1306.43 
NUMBER OF BARRELS 
SLOPE (V-FT/H-FT) 

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

BARREL SHAPE BOX 
BARREL SPAN 12.00 FT 
BARREL RISE 2.60 FT 
BARREL MATERIAL CONCRETE 
BARRELMANNING'S N 0.018 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



URRENT DATE: 10-23-2003 RENT TIME: 16 :52 :47  

FILE DATE: 10-10-2003 
FILE NAME: 35 

-. ................................................................................ 
.......................... TAILWATER .......................... 
__--____-__~_-~__~-----111---11---------------------------------------- 

* * * * r * *  REGULAR CHANNEL CROSS SECTION ****************  
BOTTOM WIDTH (FT) 1 2 . 0 0  
SIDE SLOPE H/V ( X : l )  4 . 0  
CHANNEL SLOPE V/H (FT/FT) 0 . 0 0 4  
MANNING'S N ( . O l - 0 . 1 )  0 . 0 3 5  
CHANNEL INVERT ELEVATION (FT) 1306 .43  
CULVERT NO.l OUTLET INVERT ELEVATION 1306 .43  FT 

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

FLOW W. S .E. FROUDE DEPTH VEL. SHEAR 
(CFS (FT) NUMBER (FT) (FPS) (PSF) 
0 . 0 0  1306 .43  0 .000  0 . 0 0  0 . 0 0  0.00 

6 0 . 0 0  1 3 0 7 . 7 4  0 . 4 1 1  1 . 3 1  2 . 6 6  0 . 3 3  
1 2 0 . 0 0  1 3 0 8 . 3 1  0 .418  1 . 8 8  3 . 2 6  0 . 4 7  
1 8 0 . 0 0  1 3 0 8 . 7 5  0 .422  2 .32  3 . 6 5  0 . 5 8  
240 .00  1 3 0 9 . 1 1  0 .425  2 . 6 8  3 . 9 5  0 .67  
3 0 0 . 0 0  1309 .42  0 . 4 2 8  2 .99  4 . 2 0  0 . 7 5  
3 6 0 . 0 0  1 3 0 9 . 6 9  0 . 4 3 0  3 . 2 6  4 . 4 1  0 . 8 1  
420 .00  1 3 0 9 . 9 4  0 .432  3 . 5 1  4 . 5 9  0 . 8 8  
480 .00  1310 .17  0 .433  3 . 7 4  4 .75  0 . 9 3  
5 4 0 . 0 0  1 3 1 0 . 3 9  0 . 4 3 4  3 . 9 6  4 . 9 0  0 . 9 9  
600 .00  1310 .59  0 . 4 3 6  4 . 1 6  5 . 0 4  1 . 0 4  

............................................................................... e .......................... ROADWAY OVERTOPPING DATA .......................... 
_--_--_------------_11111------------------------------------------------------------ 

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 1 8 . 0 0  

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0 . 0 0  1 3 1 6 . 5 4  



I CURRENT DATE: 10-23-2003 
CURRENT TIME: 0 7 : 5 6 : 4 1  

FILE DATE: 10-23-2003 
FILE NAME: STR36 

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

.......................... FHWA CULVERT ANALYSIS .......................... 

.......................... HY-8, VERSION 4 . 3  .......................... 

................................................................................ 
C SITE DATA CULVERT SHAPE, MATERIAL, INLET I T T  1 --------------------------I .................................. ------------- 1 

INLET OUTLET CULVERT BARRELS 1 k 1 ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET i 
( # I (FT) (FT) (FT) I MATERIAL (FT) (FT) n TYPE I 

----------------------------------------*--------------------------------------- 

SLlHMARY OF CULVERT FLOWS (CFS) FILE: STR36 DATE: 10-23-2003 

ELEV (FT) TOTAL 1 2 3  4  
1303 .36  0  0  0  0  0  

5  6  ROADWAY ITR 
0 0  0  1 
0 0  0  1 
0 0  9  6  
0  0  55 1 0  

- - - -  -~ 

1309 .59  1000 200 0  0  0  0  0  792 4  

I 1 3 0 8 . 4 1  1 8 5  185 0  0  0  0  0  OVERTOPPING ................................................................................ 

I ---*---------------------------------------------------------------------------- 

SUMMARY OF ITERATIVE, SOLUTION ERRORS FILE: STR36 DATE: 10-23-2003 

HEAD HEAD TOTAL 
ELEV (FT) ERROR ( FT) FLOW (CFS) 

1303 .36  0 . 0 0  0  

FLOW % FLOW 
ERROR (CFS) ERROR 

0 0 .00  

I 1305.69  0 . 0 0  100 0  0 . 0 0  
1308 .62  - 0 . 0 1  200 1 0 . 5 9  
1308 .83  -0 .00  250 1 0 . 6 0  
1309.10  -0 .00  400 2  0 . 6 2  
1 3 0 9 . 2 1  -0 .00  500 3  0 .58  
1309.30  - 0 . 0 1  600 6  0 . 9 8  
1309 .39  - 0 . 0 1  700 5  0 .72  
1309.46  -0 .00  800 4  0 . 5 1  
1309 .53  - 0 . 0 1  900 8  0 . 9 3  
1309 .59  -0 .01  1000 8  0 . 7 9  ................................................................................ 

<1> TOLERANCE (FT) = 0 .010  <2> TOLERANCE ( % )  = 1 . 0 0 0  



URRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 
RRENT TIME: 07:56:41 FILE NAME: STR36 (Iw - - - - - - . - - - - -. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 12 BY 1.6 RCB ................................................................................ 
DIS- HEAD- INLET OUTLET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(CfS) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (~Ps) (ft) ................................................................................ 

0 1303.36 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00 
100 1305.69 2.33 2.29 4-FFt 1.03 1.29 5.21 1.60 3.09 1.71 
190 1308.61 5.25 4.84 4-FFt 1.60 1.60 9.87 1.60 3.76 2.44 
194 1308.82 5.46 5.24 4-FFt 1.60 1.60 10.10 1.60 3.99 2.73 
187 1309.11 5.12 5.75 4-FFt 1.60 1.60 9.72 1.60 4.53 3.43 
200 1309.85 5.76 6.49 4-FFt 1.60 1.60 10.42 1.60 4.81 3.82 
200 1310.19 5.76 6.83 4-FFt 1.60 1.60 10.42 1.60 5.04 4.16 
200 1310.50 5.76 7.14 4-FFt 1.60 1.60 10.42 1.60 5.25 4.47 
200 1310.79 5.76 7.43 4-FFt 1.60 1.60 10.42 1.60 5.43 4.75 
200 1311.05 5.76 7.69 4-FFt 1.60 1.60 10.42 1.60 5.60 5.01 
200 1311.29 5.76 7.93 4-FFt 1.60 1.60 10.42 1.60 5.76 5.26 ................................................................................ 

El. inlet face invert 1303.36 ft El. outlet invert 1303.24 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

*****  SITE DATA A**** CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1303.36 
OUTLET STATION ( F T )  
OUTLET ELEVATION IFT) 
NUMBER OF BARRELS 
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH ALONG SLOPE (FT) 24.00 

BARREL SHAPE 
BARREL SPAN 

BOX 
12.00 FT 

BARREL RISE 1.60 FT 
BARREL MATERIAL CONCRETE 
BARRELMANNING'S N 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



CURRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 
CURRENT TIME: 07:56:41 FILE NAME: STR36 

_--_----__---_--_-----1---------------------------------------------------------- 

.......................... TAILWATER .......................... 

................................................................................ 
A****** REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  

BOTTOM WIDTH (FT) 12.00 
SIDE SLOPE H/V (X:l) 4.0 
CHANNEL SLOPE V/H (FT/FT) 0.004 
MANNING'S N (.01-0.1) 0.035 
CHANNEL INVERT ELEVATION (FT) 1303.24 
CULVERT NO.l OUTLET INVERT ELEVATION 1303.24 FT 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1303.24 0.000 0.00 0.00 0.00 

100.00 1304.95 0.416 1.71 3.09 0.43 
200.00 1305.68 0.423 2.44 3.76 0.61 
250.00 1305.97 0.426 2.73 3.99 0.68 
400.00 1306.67 0.431 3.43 4.53 0.86 
500.00 1307.06 0.434 3.82 4.81 0.95 
600.00 1307.40 0.436 4.16 5.04 1.04 
700.00 1307.71 0.438 4.47 5.25 1.11 
800.00 1307.99 0.439 4.75 5.43 1.19 
900.00 1308.25 0.441 5.01 5.60 1.25 
1000.00 1308.50 0.442 5.26 5.76 1.31 

_11__11-5-__11_11_---------------------~---------------------------------------- 

.......................... ROADWAY OVERTOPPING DATA .......................... 

................................................................................ 
ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 18.00 

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1309.80 
2 450.00 1308.80 
3 650.00 1308.41 

---1_-----1-----_-_------------------------------------------------------------- 



CURRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 
!URRENT TIME: 08:06:57 FILE NAME: STR37 

.......................... FHWA CULVERT ANALYSIS .......................... 

.......................... HY-8, VERSION 4.3 .......................... ................................................................................ 
I c I  SITE DATA 1 CULVERT SHAPE, MATERIAL, INLET 1 
/ u I----------------------_---I-----------------------------------------------l 
L I INLET OUTLET CULVERT I BARRELS 

ELEV. LENGTH 1 SHAPE SPAN RISE MANNING INLET 
i 

(FT) I MATERIAL (FT) (FT) n 

10.00 3.70 .012 CONVENTIONAL 
1 2 1  
1 3 1  

................................................................................ 
SUMMARY OF CULVERT FLOWS (CFSI FILE: STR37 DATE: 10-23-2003 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1298.58 0 0 0 0 0 0 0 0 1 

1306.82 1000 399 0 0 0 0 0 592 4 
1305.71 380 380 0 0 0 0 0 OVERTOPPING ................................................................................ 

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: STR37 DATE: 10-23-2003 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV(FT) ERROR ( FT) FLOW(CFS) ERROR(CFS) ERROR 
1298.58 0.00 0 0 0.00 

cl> TOLERANCE (FT) = 0.010 <22 TOLERANCE (8) = 1.000 ................................................................................ 



CURRENT DATE: 10-23-2003  
CURRENT TIME: 0 8 : 0 6 : 5 7  

FILE DATE: 10-23-2003 
FILE NAME: STR37 ................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 1 0  BY 3.7 ) RCB 
---____----_-----__-------111---------------------------------------- I DIS- HEAD- INLET OUTLET 

... \ . % \ . \ \ \ . . . . . \ \ . \ ~ \ ~ % .  \ % , . . \ > \ . % \ . . , \  

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (it) (ft) <F4> (it) (ft) (~Ps) (ft) (~Ps) (ft) 

---_~-_-_----_-1_--------------------------------------------------------------- 

0  1 2 9 8 . 5 8  0 .00  0 .00  O-NF 0 . 0 0  0 .00 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  
1 0 0  1 3 0 1 . 0 5  2 .47  2 . 4 7  1-S2n 1 . 1 7  1 . 4 6  7 . 7 9  1 . 2 8  3 . 1 4  1 . 8 4  
2 0 0  1302 .52  3 . 9 4  3 . 9 4  5-S2n 1 . 8 6  2 . 3 2  9 . 6 2  2 . 0 8  3 . 8 0  2 .59  
2 5 0  1303 .27  4 . 6 9  4 .69 5-S2n 2 . 1 6  2 .69 1 0 . 2 8  2 . 4 3  4 . 0 3  2 . 8 8  
3 8 9  1 3 0 5 . 9 2  7 . 3 4  7 . 3 4  5 -S2n  2 . 9 4  3 . 6 2  1 1 . 7 5  3 . 3 2  4 . 5 6  3 . 6 0  
4 0 0  1 3 0 6 . 1 6  7 . 5 8  6 . 7 1  4-FFt 3.00 3 . 6 8  1 0 . 8 1  3 . 7 0  4 . 8 3  3 .99 
4 0 0  1 3 0 6 . 1 6  7 . 5 8  7 . 0 6  4-FFt 3 . 0 0  3 . 6 8  1 0 . 8 1  3 . 7 0  5 . 0 7  4 . 3 3  

4 0 0  1 3 0 6 . 2 4  7 .58  7 . 6 6  4-FFt 3 . 0 0  3 . 6 8  1 0 . 8 1  3 . 7 0  5 . 4 5  4 . 9 3  
400 1 3 0 6 . 5 0  7 . 5 8  7 . 9 2  4-FFt 3 . 0 0  3 . 6 8  1 0 . 8 1  3 . 7 0  5 . 6 2  5 . 2 0  
3 9 9  1 3 0 6 . 7 4  7 . 5 6  8 . 1 6  4-FFt 2 . 9 9  3 . 6 8  1 0 . 7 8  3 . 7 0  5 . 7 7  5 . 4 5  

__-____---_--1-__--_1-1111------------------------------------------------------------ 

El. inlet face invert 1 2 9 8 . 5 8  ft El. outlet invert 1 2 9 8 . 4 6  it 
El. inlet throat invert 0 . 0 0  ft El. inlet crest 0 . 0 0  ft 

--_-_-_1_-_--_--_-_------------------------------------------------------------- 

* * * * *  SITE DATA * * X * *  CULVERT INVERT * * * * A * * * * * * * * *  

INLET STATION (FT) 0 . 0 0  
INLET ELEVATION IFT) 
OUTLET STATION (FT) 

NUMBER OF BARRELS 
SLOPE IV-FT/H-FT) 
CULVERT LENGTH ALONG SLOPE (FT) 2 4 . 0 0  

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

BARREL SHAPE BOX 
BARREL SPAN 1 0 . 0 0  FT 
BARREL RISE 3 . 7 0  FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0 . 0 1 2  
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE ( 9 0 - 4 5  DEG.) 
INLET DEPRESSION NONE 

I __--_--------_-----------------------------------------------------------------. 



URRENT DATE: 10-23-2003 WNT TIME: 08:06:57 
FILE DATE: 10-23-2003 
FILE NAME: STR37 

.......................... TAILWATER .......................... 

................................................................................ 
*******  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  

BOTTOM WIDTH (FT) 10.00 
SIDE SLOPE H/V (X:l) 4:O 
CHANNEL SLOPE V/H (FT/FT) 0.004 
MANNING'S N (.Ol-0.1) 0.035 
CHANNEL INVERT ELEVATION (FT) 1298.46 
CULVERT NO.l OUTLET INVERT ELEVATION 1298.46 FT 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1298.46 0.000 0.00 0.00 0.00 

100.00 1300.30 0.409 1.84 3.14 0.46 
200.00 1301.05 0.416 2.59 3.80 0.65 
250.00 1301.34 0.418 2.88 4.03 0.72 
400.00 1302.06 0.424 3.60 4.56 0.90 
500.00 1302.45 0.426 3.99 4.83 1.00 
600.00 1302.79 0.429 4.33 5.07 1.08 

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 18.00 

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. 

1 



CURRENT DATE: 10-23-2003 
CURRENT TIME: 09:09:10 

FILE DATE: 10-23-2003 
FILE NAME: STR38 

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

.......................... FHWA CULVERT ANALYSIS .......................... 

.......................... HY-8, VERSION 4.3 .......................... 
-__-_---_-_-5__-__-------------------------------------------------------------- 

C SITE DATA CULVERT SHAPE, MATERIAL, INLET _-________-__-_--__--_--_- _-__-_____-__--__-----------------------------_ I : / 1,ET OUTLET CULVERT I BARRELS I 
I 

ELEV. ELEV. LENGTH SmPE SPAN RISE MANNING INLET I I : I (FT, (FT) (FTl I meRIAL (FT) (FT) n TYPE .......................................... 
35.00 3.80 ,012 CONVENTIONAL 

................................................................................ 
SUMMARY OF CULVERT FLOWS (CFS) FILE: STR38 DATE: 10-23-2003 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
I 1297.39 0 0 0 0 0 0 0 0 1 

1305.68 3500 700 0 0 0 0 0 2517 11 
1304.43 1340 1340 0 0 0 0 0 OVERTOPPING 

................................................................................ 
SIiMMRRY OF ITERATIVE SOLUTION ERRORS FILE: STR38 DATE: 10-23-2003 

HEAD HEAD TOTAL 
ELEV ( FT) ERROR (FT) FLOW (CFS) 
1297.39 0.00 0 
1299.86 0.00 350 
1301.32 0.00 700 
1302.85 0.00 1050 
1304.58 -0.01 1400 
1304.93 -0.01 1750 

FLOW 8 FLOW 
ERROR (CFS ) ERROR 

0 0.00 
0 0.00 
0 0.00 
0 0.00 
7 0.48 
12 0.71 

- - . - . - . 
1305.48 -0.01 3150 17 0.53 
1305.68 0.00 3500 283 8.09 

_---_--__---_--_---1_11__1------------------------------------------------------------ 

<I> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%I = 1.000 



2  

URRENT DATE: 10-23-2003  FILE DATE: 10-23-2003  
@RENT TIME: 0 9 : 0 9 : 1 0  FILE NAME: STR38 

-_-__-_----_--_-1------------------------------------------------------------ 

P E R F O M C E  CURVE FOR CULVERT # 1 - 1 ( 3 5  BY 3 . 8  ) RCB ................................................................................ 
DIS- HEAD- INLET OUTLET 

. \ . . . , .%\, . \~\ \ \ . . .~. . . . . .~%,. .~\ . .~\ .~.  

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  ( f t )  ( f t )  ( f t )  <F4> (ft) (ft) (fps) ( f t )  ( f p s )  ( f t )  .................................................................................. 

0  1 2 9 7 . 3 9  0 . 0 0  0 . 0 0  0-NF 0 . 0 0  0 .00  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  
3 5 0  1 2 9 9 . 8 6  2 . 4 7  2 . 4 7  1 - S 2 n  1.11 1 . 4 6  7 . 9 6  1 . 2 6  3 . 9 9  2 . 1 2  
7 0 0  1 3 0 1 . 3 2  3 . 9 3  3 . 9 3  5-S2n 1 . 7 0  2 . 3 2  9 . 8 2  2 . 0 4  5 . 0 1  3 . 1 5  

1 0 5 0  1 3 0 2 . 8 5  5 . 4 6  5 . 3 2  4 -FFt  2 . 1 9  3 . 0 4  7 . 8 9  3 . 8 0  5 . 6 9  3 . 9 4  
1 3 6 4  1 3 0 4 . 5 8  7 . 1 9  7 . 0 3  4 - F F t  2 . 5 8  3 . 6 2  1 0 . 2 6  3 . 8 0  6 . 2 1  4 . 6 2  
1 4 0 0  1 3 0 5 . 1 4  7 . 4 2  7 . 7 5  4 - F F t  2 . 6 3  3 . 6 8  1 0 . 5 3  3 . 8 0  6 . 6 4  5 . 2 1  
1 4 0 0  1 3 0 5 . 6 8  7 . 4 2  8 . 2 9  4 - F F t  2 . 6 3  3 . 6 8  1 0 . 5 3  3 . 8 0  7 . 0 0  5 . 7 4  
1 4 0 0  1 3 0 6 . 1 7  7 . 4 2  8 . 7 8  4 - F F t  2 . 6 3  3 . 6 8  1 0 . 5 3  3 . 8 0  7 . 3 2  6 . 2 3  
1 4 0 0  1 3 0 6 . 6 2  7 . 4 2  9 . 2 3  4 -FFt  2 . 6 3  3 . 6 8  1 0 . 5 3  3 . 8 0  7 . 6 1  6 . 6 9  
1 4 0 0  1 3 0 7 . 0 5  7 . 4 2  9 . 6 6  4 - F F t  2 . 6 3  3 . 6 8  1 0 . 5 3  3 . 8 0  7 . 8 6  7 . 1 1  

7 0 0  1 3 0 5 . 4 5  3 . 9 3  8 . 0 6  4 - F F t  1 . 7 0  2 . 3 2  5 . 2 6  3 . 8 0  8 . 1 0  7 . 5 1  ................................................................................ 
~ l .  i n l e t  face invert  1 2 9 7 . 3 9  f t  E l .  o u t l e t  invert 1 2 9 7 . 2 7  f t  
E l .  i n l e t  th roa t  i n v e r t  0 . 0 0  f t  E l .  i n l e t  crest 0 . 0 0  f t  

* * * * *  S I T E  DATA * * * * *  CULVERT INVERT * A * * * * * * * * * * * *  

INLET STATION (FT)  0 . 0 0  
INLET ELEVATION ( F T )  1 2 9 7 . 3 9  
OUTLET STATION (FT)  ./ OUTLET ELEVATION ( F T )  
NUMBER OF BARRELS 
SLOPE (V-FT/H-FT) 0 .0050  
CULVERT LENGTH ALONG SLOPE (FT)  2 4 . 0 0  

* * * * *  CULVE~T DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  

BARREL SHAPE BOX 
BARREL SPAN 3 5 . 0 0  FT 
BARREL RISE 3 . 8 0  FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N  0 . 0 1 2  
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SOUARE EDGE ( 9 0 - 4 5  DEG.) - - - 
INLET DEPRESSION NONE 



CURRENT DATE: 10-23-2003 
CURRENT TIME: 09:09:10 

FILE DATE: 10-23-2003 
FILE NAME: STR38 

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

.......................... TAILWATER .......................... 

................................................................................ 
**** * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  

BOTTOM WIDTH (FT) 
SIDE SLOPE H/V (X: 1) 
CHANNEL SLOPE V/H (FT/FT) 0.004 
MANNING'S N 1.01-0.1) 
CHANNEL INVERT ELEVATION 
CULVERT N0.1 OUTLET INVERT ELEVATION 1297.27 FT 

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

FLOW W.S.E. FROUDE 
(CFS) (FT) NUMBER 

DEPTH 
(FT) 

VEL. SHEAR 
(FPS) (PSF) 

3150.00 1304.38 0.520 7.11 7.86 1.77 
3500.00 1304.78 0.521 7.51 8.10 1.87 

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

.......................... ROADWAY OVERTOPPING DATA ------------------------I 

................................................................................ 
0 

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 
USER DEFINED ROADWAY PROF11 
CROSS-SECTION X Y 

I COORD . NO. (FT) (FT) 
1 0.00 1305.95 



CURRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 
YJRRENT TIME: 08 :24 :37  FILE NAME: STR39 

............................................................................... * .......................... FHWA CULVERT ANALYSIS .......................... 
.......................... HY-8, VERSION 4 .3  .......................... ................................................................................ 

SITE DATA I CULVERT SHAPE, MATERIAL, INLET 
.......................... ............................................... I 
INLET OUTLET CULVERT BARRELS 

ELEV. LENGTH SPAN RISE MANNING INLET 
(FT) (FT) (FT) (FT) n TYPE 

I 
I _ - _ _ _ _ _ _ _ - - _ _ - _ _ - - - - - - - - - -  I 

I 1 1 2 9 8 . 6 5  1298 .53  2 4 . 0 0  1 7 . 0 0  3 . 0 0  .012 CONVENTIONAL 
1 2  i 

I ................................................................................ 
. - 

SUMMARY OF CULmRT FLOWS (CFS) 

ELEV (FT) 
1 2 9 8 . 6 5  

TOTAL 1 

FILE: 

2  3  
0  0 
0 0  
0  0  
0  0  
0 0  
0  0  
0  0  
0 0  
0 0  
0  0  
0  0  
0  0  

STR3 9  DATE: 10-23-2003 

4  5  6 ROADWAY ITR 
0  0  0  0  1 
0 0  0  0  1 
0 0  0  0  1 
0 0  0  0  1 
0 0  0 1 0 6  1 5  
0  0  0  2 7 6  7  
0  0 0  444  6 
0 0  0  593  5  
0 0  0  837 11 
0 0  0  1043  5  
0  0  0 1 2 2 2  4  
0  0  0 OVERTOPPING 

1302 .35  0 . 0 0  3 0 0  0  0 . 0 0  
1304 .12  0 . 0 0  450  0  0 . 0 0  
1 3 0 4 . 7 1  - 0 . 0 0  600  4  0 . 6 6  
1 3 0 4 . 7 9  - 0 . 0 0  750  5  0 . 7 1  
1 3 0 4 . 8 5  -0 .00 900  6 0 . 6 4  
1 3 0 4 . 9 0  - 0 . 0 0  1050  7  0 . 6 5  
1304 .96  0 . 0 0  1200  63 5 . 2 8  
1 3 0 5 . 0 1  - 0 . 0 0  1 3 5 0  7  0 . 5 1  
1 3 0 5 . 0 6  - 0 . 0 1  1 5 0 0  1 2  0 . 8 1  ................................................................................ 

<1> TOLERANCE (FT) = 0 .010  <2> TOLERANCE ( % )  = 1 . 0 0 0  ................................................................................ 

................................................................................ 
SmmARY OF ITERATIVE SOLUTION ERRORS FILE: STR39 DATE: 10-23-2003 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV ( FT) ERROR ( FT) FLOW (CFS) ERROR (CFS) ERIiOR 



2 

CURRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 
CURRENT TIME: 08:24:37 FILE NAME: STR39 ................................................................................ 

PERFO-CE CURVE FOR CULVERT # 1 - 1 ( 17 BY 3 I RCB ................................................................................ 
HEAD- INLET OUTLET ,. \ \ . . \ . . \ . . . \ . \ , .~ \ .~ . ,~> , ,~ . \ . \ .> . .%.>  DIS- 

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cis1 (it1 (it1 (it) <F4> (ftl (it) (ips) (ftl (ips) (it) 

-_~-_-__-_------_----1----------------------------------------------------------- 

0 1298.65 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
150 1300.92 2.27 2.27 1-S2n 1.05 1.35 7.59 1.16 3.35 1.84 
300 1302.35 3.70 3.70 5-S2n 1.63 2.14 9.38 1.88 4.10 2.65 
450 1304.12 5.47 5.04 4-FFt 2.12 2.80 8.82 3.00 4.59 3.26 
490 1304.71 6.06 5.91 4-FFt 2.24 2.96 9.62 3.00 4.96 3.77 
469 1304.80 5.74 6.15 4-FFt 2.18 2.88 9.20 3.00 5.27 4.20 
450 1305.02 5.47 6.37 4-FFt 2.12 2.80 8.82 3.00 5.54 4.59 
450 1305.38 5.47 6.73 4-FFt 2.12 2.80 8.82 3.00 5.77 4.95 
300 1304.65 3.70 6.00 4-FFt 1.63 2.14 5.88 3.00 5.98 5.27 
300 1304.95 3.70 6.30 4-FFt 1.63 2.14 5.88 3.00 6.17 5.57 
266 1305.05 3.36 6.40 4-FFt 1.51 1.97 5.21 3.00 6.34 5.85 ................................................................................ 

El. inlet face invert 1298.65 ft El. outlet invert 1298.53 it 
~ l .  inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

***A* SITE DATA * * * * A  CULVERT INVERT " * * * * * * * * " * * * *  
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1298.65 
OUTLET STATION (FT) 24.00 
OUTLET ELEVATION (FT) 1298.53 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH ALONG SLOPE (FT] 24.00 

A * * * *  CULVERT DATA SUMMARY * * * * * * * * * * * * * * * * " * X * * * k  

BARREL SHAPE BOX 
BARREL SPAN 17.00 FT 
BARREL RISE 3.00 FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.1 
INLET DEPRESSION NONE 

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



:URRENT DATE: 10-23-2003 (ItRi(ENT TIME: 08:24:37 FILE DATE: 10-23-2003 
FILE NAME: STR39 

.......................... TAILWATER .......................... 

................................................................................ 
***** * *  REGULAR CHANNEL CROSS SECTION ****************  

BOTTOM WIDTH (FT) 17.00 
SIDE SLOPE H/V (X:l) 4.0 
CHANNEL SLOPE V/H (FT/FT) 0.004 
MANNING'S N (.Ol-0.1) 
CHANNEL INVERT ELEVATION IFT) 
CULVERT NO.l OUTLET INVERT ELEVATION 1298.53 FT 

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

FLOW W.S.E. 
(FT) 

1298.53 

FROUDE 
NUMBER 
0.000 
0.435 
0.443 
0.448 
0.450 
0.453 
0.455 

DEPTH 
IFT) 

VEL . 
(FPS) 
0.00 
3.35 
4.10 
4.59 

SHEAR 
(PSF) 
0.00 
0.46 
0.66 
0.81 

.......................... ROADWAY OVERTOPPING DATA .......................... 

................................................................................ 
ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 18.00 

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. 

1 



CURRENT DATE: 10-23-2003 F I L E  DATE: 10-23-2003  
CURRENT TIME: 0 8 : 2 9 : 3 1  F I L E  NAME: STR40 

- I_--_~____-__-_-_---- - - - - - - - - - - - - - - - - - - - ,  

.......................... FHWA CULVERT A N m Y S I S  -----------------I-------- 

.......................... HY-8, VERSION 4.3 .......................... 

................................................................................ 
C S I T E  DATA CULVERT SHAPE, MATERIAL, INLET ___________________-- - - - - -  ___-_______-_--___----------------------------- I : I INLET OUTLET CULVERT I B W L S  

ELEV. LENGTH SPAN R I S E  MANNING INLET 
( F T )  ( F T )  ( F T )  ( F T )  n TYPE 1 

I _-_--_--__-X_X--__-------------------------------------------------------------- 

SUMMARY OF CULVERT FLOWS ( C F S )  F I L E :  STR40 DATE: 10-23-2003  

I ELEV ( F T )  TOTAL 1 2  3  4 5  6  ROADWAY I T R  
1 2 9 8 . 6 3  0  0  0  0  0  0  0  0  1 
1 3 0 0 . 3 3  5 0  5  0  0  0  0  0  0  0  1 

3 0 0  0  0  0  0  0  9 7  8 
2 9 9  0  0  0  0  0  1 4 7  6  
292 0  0  0  0  0  206  6  
3 0 0  0  0  0  0  0  OVERTOPPING 

-_-_-__---_-1__-_-_------------------------------------------------------------- 

SUMMARY OF ITERATIVE SOLUTION ERRORS F I L E :  STR40 DATE: 10-23-2003  

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (FT)  ERROR ( FT)  FLOW (CFS)  

1 2 9 8 . 6 3  0 . 0 0  0  0  0 . 0 0  
1 3 0 0 . 3 3  0 . 0 0  5 0  O .  0 . 0 0  
1 3 0 1 . 1 3  0 . 0 0  1 0 0  0 0 . 0 0  
1 3 0 2 . 4 0  0 . 0 0  1 5 0  0  0 . 0 0  
1 3 0 2 . 9 6  0 . 0 0  200  0 0 . 0 0  

1 3 0 4 . 7 9  - 0 . 0 0  450  
1 3 0 4 . 8 2  - 0 . 0 0  5 0 0  ........................................................ 

<1> TOLERANCE ( F T )  = 0 . 0 1 0  < 2 r  TOLERRNC. 
-----------_--_1_-_------------------------------------------------------------- 



RENT DATE: 10-23-2003 FILE DATE: 10-23-2003 
ENT TIME: 08:29:31 FILE NAME: STR4O 

PERFORMANCE CURVE FOR CULVERT # 1 - 4 ( 3.167 BY 3.167 ) CSP 

HEAD- INLET OUTLET 
.. ~ . ~ . \ ~ . > . , . ~ > . , , . \ , , ~ \ , ~ \ , ~ . . \ . . . ~ . . . ~  

DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(a%) (ft) (ft) (ft) <F4> (ft) (ft) (~Ps) (ft) (£PSI (ft) ................................................................................ 

0 1298.63 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00 
50 1300.33 1.52 1.70 2-M2c 1.43 1.09 5.16 1.09 2.43 1.07 
100 1301.13 2.28 2.50 2-M2c 2.24 1.59 6.34 1.59 3.02 1.56 
150 1302.40 2.97 3.77 6-FFn 3.17 1.96 4.76 3.17 3.40 1.94 
200 1302.96 3.71 4.33 6-FFn 3.17 2.27 6.35 3.17 3.69 2.26 
250 1303.68 4.57 5.05 6-FFn 3.17 2.53 7.93 3.17 3.93 2.53 
299 1304.53 5.59 5.90 6-FFn 3.17 2.71 9.47 3.17 4.14 2.78 
307 1304.70 5.80 6.07 6-FFn 3.17 2.74 9.76 3.17 4.32 3 .00  
300 1304.60 5.62 5.97 4-FFt 3.17 2.72 9.52 3.17 4.48 3.21 
299 1304.78 5.61 6.15 4-FFt 3.17 2.71 9.50 3.17 4.62 3.40 
292 1304.82 5.43 6.19 4-FFt 3.17 2.69 9.26 3.17 4.76 3.58 ................................................................................ 

El. inlet face invert 1298.63 ft El. outlet invert 1298.51 ft 
~ l .  inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

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

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

BARREL SHAPE CIRCULAR 
BARREL DIAMETER 3.17 FT 
BARREL MATERIAL CORRUGATED STEEL --  

BARREL MANhlING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 



CURRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 
CURRENT TIME: 08:29:31 FILE NAME: STR4O a 

I .......................... TAILWATER .......................... 
_-__--__------_-_--__1------------------------------------------------------------- 

I * * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH (FT) 15.00 
SIDE SLOPE H/V (X:l) 
CHANNEL SLOPE V/H /FT/FT) 

I MANNING'S N (.01-0.1) 0.035 
CHANNEL INVERT ELEVATION (FT) 1298.51 
CULVERT NO.l OUTLET INVERT ELEVATION 1298.51 FT 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NLIMBER (FT) (FPS) (PSF) 
0.00 1298.51 0.000 0.00 0.00 0.00 
50.00 1299.58 0.415 1.07 2.43 0.27 
100.00 1300.07 0.425 1.56 3.02 0.39 
150.00 1300.45 0.430 1.94 3.40 0.48 

................................................................................ I 

.......................... ROADWAY OVERTOPPING DATA .......................... 

................................................................................ 
ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 18.00 

*****  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. 

1 



CURRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 
RENT TIME: 08:38:46 FILE NAME: STR41 

.............................................................................. 
.......................... FHWA CULVERT m&YSIS .......................... 
.......................... HY-8, VERSION 4.3 .......................... 
................................................................................ 

SITE DATA CULVERT SHAPE, MATERIAL, INLET 
.......................... ............................................... I 

1 ," / INLET OUTLET CULVERT I3AmE.S 
I 

I V ELN. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET 
I 

(FT) (FT) I MATERIAL (FT) (FT) n TYPE _____-_________-__- - - - - - - - I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
1 1295.77 4.42 2.83 .012 CONVENTIONAL 

i 
I 
I 
I I 

1 6 1  1 I 

SUMX&RY OF CULVERT FLOWS (CFS) FILE: STR41 DATE: 10-23-2003 

ELEV (FT) TOTAL 
1295.89 0 

6 ROADWAY ITR 
0 0 1 
0 0 1 

0 OVERTOPPING 

-----------------------------------------------------------.-------------------- 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: STR41 DATE: 10-23-2003 

HEAD HEAD TOTAL FLOW 9; FLOW 
ELEV ( FT) ERROR ( FT) FLOW(CFS) ERROR(CFS) ERROR 

1299.94 0.00 150 0 0.00 
1301.60 0.00 200 0 0.00 
1302.26 -0.01 250 2 0.92 
1302.38 -0.00 300 2 0.78 
1302.46 -0.00 350 3 0.74 
1302.53 -0.00 400 3 0.65 
1302.58 -0.00 450 4 0.98 
1302.62 -0.00 500 3 0.59 ----------------------------------------------------------------------------.--- 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 ................................................................................ 



2 

CURRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 
CURRENT TIME: 08:38:46 FILE NAME: STR41 ................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 4.416667 BY 2.833333 ) RCPE ................................................................................ 
DIS- HEAD- INLET OUTLET 

. , \ . \ . . . ~ \ , . . \ ~ \ ~ \ . . , . \ . \ \ ~ \ ~ ~ ~ ~ , , . > . . \ \  
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (it) (ips) (ft) (fps) (ft) ................................................................................ 

0 1295.89 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
50 1297.68 1.79 1.79 1-S2n 1.08 1.26 6.53 1.13 2.52 1.18 
100 1298.73 2.84 2.84 5-S2n 1.60 1.83 7.98 1.69 3.09 1.71 
150 1299.94 4.05 4.05 5-S2n 2.11 2.27 9.05 2.17 3.47 2.11 
200 1301.60 5.71 5.16 6-FFn 2.83 2.55 9.83 2.83 3.76 2.44 
217 1302.26 6.37 5.58 6-FFn 2.83 2.65 10.65 2.83 3.99 2.73 
219 1302.38 6.49 5.81 4-FFt 2.83 2.67 10.81 2.83 4.20 2.99 
221 1302.46 6.57 6.09 4-FFt 2.83 2.68 10.90 2.83 4.37 3.22 
223 1302.52 6.63 6.34 4-FFt 2.83 2.68 10.98 2.83 4.53 3.43 
224 1302.57 6.68 6.58 4-FFt 2.83 2.69 11.04 2.83 4.67 3.63 
223 1302.63 6.65 6.74 4-FFt 2.83 2.69 11.00 2.83 4.81 3.82 ................................................................................ 

El. inlet face invert 1295.89 ft El. outlet invert 1295.77 ft 
~ l .  inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

* * * * *  SITE DATA * * * * *  CULVERT INVERT **************  
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1295.89 
OUTLET STATION (FT) 24.00 
OUTLET ELEVATION (FT) 1295.77 
NUMBER OF BARRELS 2 
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH ALONG SLOPE (FT) 24.00 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE ELLIPTICAL 
BARREL SPAN 4.42 FT 
BARREL RISE 2.83 FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQ. EDGE WITH HEADWALL 
INLET DEPRESSION NONE 

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



URRENT DATE: 10-23-2003 
TIME: 08:38:46 

FILE DATE: 10-23-2003 
FILE NAME: STR41 

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

.......................... TAILWATER .......................... 

................................................................................ 
*******  REGULAR CHANNEL CROSS SECTION ****************  

BOTTOM WIDTH (FT) 12.00 
SIDE SLOPE H/V (x: 1) 4.0 
CHANNEL SLOPE V/H (FT/FT) 0.004 
MANNING'S N (.01-0.1) 0.035 
CHANNEL INVERT ELEVATION (FT) 1295.77 
CULVERT NO.l OUTLET INVERT ELEVATION 1295.77 FT 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 

.......................... ROADWAY OVERTOPPING DATA .......................... 

................................................................................ 
ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 18.00 

*****  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1303.26 



CURRENT DATE: 10-23-2003 I CURRENT TIME: 08 :44: 28 
FILE DATE: 10-23-2003 
FILE NAME: STR42 

-_-_-_-_-_-_-~-----------1-11---------------------------------------- 

.......................... FHWA CULVERT ANALYSIS .......................... 

.......................... HY-8, VERSION 4.3 .......................... 

................................................................................ 
C SITE DATA CULVERT SHAPE, MATERIAL, INLET 

INLET OUTLET CULVERT 
ELEV. LENGTH 

BARRELS 
SPAN RISE MANNING INLET 
(FT) (FT) n TYPE 

3.00 3.00 ,012 CONVENTIONAL 

----_------------1-------------------------------------------------------------- 

................................................................................ 
SUMMARY OF CULVERT FLOWS (CFS) FILE: STR42 DATE: 10-23-2003 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1 2 q f i 5 f i  n o o o o o o o 1 

I 
- - - - . . - --. 
1301.76 280 7 1 0 0 0 0 0 207 7 
1301.78 320 6 7 0 0 0 0 0 250 6 
1301.80 360 6 3 0 0 0 0 0 295 6 
1301.81 400 5 9 0 0 0 0 0 338 5 
1301.55 73 73 0 0 0 0 0 OVERTOPPING ................................................................................ 

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: STR42 DATE: 10-23-2003 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV(FT) ERROR (FT) FLOW(CFS) ERROR(CFS) ERROR 
1296.56 0.00 0 0 0.00 
1299.55 0.00 40 0 0.00 
1301.58 -0.00 80 2 2.11 
1301.65 -0.00 120 1 0.88 
1301.68 -0.00 160 1 0.80 
1301.71 -0.00 200 1 0.74 
1301.73 -0.00 240 2 0.63 
1301.76 -0.00 280 2 0.72 
1301.78 -0.00 320 3 0.93 
1301.80 -0.00 360 2 0.68 
1301.81 -0.00 400 4 0.93 ................................................................................ 

c13 TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 ................................................................................ 



FILE DATE: 10-23-2003 
ENT TIME: 08:44:28 FILE NAME: STR42 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 3 BY 3 ) RCB ................................................................................ 
DIS- HEAD- INLET OUTLET 

\ . \ . . . % , . . . . . . > . ~ \ > ~ ~ . \ . . \ . . \ > ~ ~ . \ . , . ~ % .  

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
F T O W  ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 

El. inlet face invert 1296.56 ft El. outlet invert 1296.44 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

**** *  SITE DATA * * * * *  CULVERT INVERT **************  
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1296.56 
OUTLET STATION (FT) 24.00 @ OUTLET ELEVATION (FT) 1296.44 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH ALONG SLOPE (FT) 24.00 

* * * * *  CULVERT DATA S w R y  * * * * * * * * * * k * * * * k * * * * * * * *  

BARREL SHAPE BOX 
BARREL SPAN 3.00 FT 
BARREL RISE 3.00 FT 
BARREL MATERIAL CONCRETE 
BARRELMANNING'SN 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



3 

CURRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 
CURRENT TIME: 08:44:28 FILE NAME: STR42 

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

.......................... TAILWATER .......................... 
a 

................................................................................ 
* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  

BOTTOM WIDTH (FT) 3.00 
SIDE SLOPE H/V (X:l) 4.0 
CHANNEL SLOPE VIH (FTIFT) 0.004 
MANNING'S N (.01-0.1) 0.035 
CHANNEL INVERT ELEVATION (FT) 1296.44 
CULVERT NO.l OUTLET INVERT ELEVATION 1296.44 FT 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1296.44 0.000 0.00 0.00 0.00 

40.00 1298.07 0.356 1.63 2.58 0.41 
80.00 1298.64 0.366 2.20 3.08 0.55 

120.00 1299.05 0.372 2.61 3.41 0.65 
160.00 1299.39 0.377 2.95 3.67 0.74 
200.00 1299.67 0.380 3.23 3.88 0.81 
240.00 1299.93 0.383 3.49 4.06 0.87 
280.00 1300.15 0.386 3.71 4.22 0.93 
320.00 1300.36 0.389 3.92 4.37 0.98 
360.00 1300.55 0.391 4.11 4.50 1.03 
400.00 1300.73 0.393 4.29 4.62 1.07 

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

.......................... ROADWAY OVERTOPPING DATA .......................... 

................................................................................ 
0 

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 18.00 

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1301.80 
2 440.00 1301.55 
3 800.00 1301.56 
4 1250.00 1301.66 
5 1480.00 1301.59 ................................................................................ 

I 



I CURRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 I &XElW TIME: 08:48:54 FILE NAME: SRT43 

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

................................................................................ 
SUMMARY OF CULVERT FLOWS (CFS) FILE: SRT43 DATE: 10-23-2003 

.......................... F W A  CULVERT ANALYSIS .......................... 

.......................... HY-8, VERSION 4.3 .......................... 
_--__-__1__--------------------------------------------------------------------- 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1295.98 0 0 0 0 0 0 0 0 1 

300 194 0 0 0 0 0 104 8 
360 195 0 0 0 0 0 162 6 
420 188 0 0 0 0 0 229 6 

1301.83 480 181 0 0 0 0 0 295 5 
1301.86 540 180 0 0 0 0 0 357 5 
1301.88 600 180 0 0 0 0 0 414 4 
1301.55 189 189 0 0 0 0 0 OVERTOPPING 

----------------------*--------------------------------------------------------- 

CULVERT SHAPE, MATEP.IAL , INLET 
............................................... 

I BARRELS 
SHAPE SPAN RISE MANNING INLET 

I 
MATERIAL (FT) (FT) n TYPE 

I 
............................................... 
2 RcB 4.00 2.50 ,012 CONVENTIONAL i 

I c! 
I 
L 
V I ii 

1 ; 

................................................................................ 
SLIMMARY OF ITERATIVE SOLUTION ERRORS FILE: SRT43 DATE: 10-23-2003 

1 
I 

I 

SITE DATA 
.......................... 
INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(PT) (FT) (FT) 

.......................... 
1295.98 1295.86 24.00 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV ( FT ERROR ( FT) FLOW(CFS) ERROR(CFS) ERROR 
1295.98 0.00 0 0 0.00 
1298.01 0.00 6 0 0 0.00 
1299.36 0.00 120 0 0.00 
1301.19 0.00 180 0 0.00 
1301.66 -0.00 240 2 0.87 

<I> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( 8 )  = 1.000 



CURRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 
CURRENT TIME: 08:48:54 FILE NAME: SRT43 
-------------1--_-_------------------------------------------------------------- 

PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 4 BY 2.5 1 RCB ................................................................................ 
DIS- HEAD- INLET OUTLET ,. ...................................... 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELN. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) Ift) Iftl lft) cF4> (ft) (ft) (fPs) (ft) (fPS) (ft) 

~ - ~ . ~ . ~  

El. inlet face invert 1295.98 ft El. outlet invert 1295.86 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

* * * * *  SITE DATA *****  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1295.98 
OUTLET STATION (FT) 24.00 
OUTLET ELEVATION (FT) 1295.86 
NLIMBER OF BARRELS 2 
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH ALONG SLOPE (FT) 24.00 

* * * * *  CULVERT DATA SUMMARY * * * * * * * * * * * * * * * * * + f * * * * k  

BARREL SHAPE BOX 
BARREL SPAN 4.00 FT 
BARREL RISE 2.50 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 



FILE DATE: 
FILE NAME: 

.......................... TAILWATER .......................... ................................................................................ 
* * * * * * *  REGULAR CHANNEL CROSS SECTION ****************  

BOTTOM WIDTH (FT) 10.00 
SIDE SLOPE H/V '(~:l) 4.0 
CHANNEL SLOPE V/H (FT/FT) 0.004 
MRNNING'S N (.Ol-0.1) 0.035 
CHANNEL INVERT ELEVATION fFT) 1295.86 
CULVERT NO.l OUTLET INVERT ELEVATION 1295.86 FT 

* * * * * * *  UNIFORM FLOW RATING CURVE FOR JJOWhTSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPSI (PSFI 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FTI 

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) fFT) 

1 0.00 1301.55 





'URRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 
TIME: 08:53:18 FILE NAME: STR44 ............................................................................... 
PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 4 BY 2.5 ) RCB 

HEAD- INLET OUTLET .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DIS- 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(c~s) (ft) (ft) (it) cF4> (ft) (ft) (fps) (ft) (~Ps) (ft) .............................................................................. 

0 1295.10 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00 

84 1299.87 4.77 4.17 6-FFn 2.50 2.39 8.37 2.50 3.39 2.41 
85 1299.93 4.84 4.38 4-FFt 2.50 2.41 8.47 2.50 3.59 2.67 
86 1299.99 4.89 4.63 4-FFt 2.50 2.43 8.55 2.50 3.76 2.89 
86 1300.03 4.93 4.86 4-FFt 2.50 2.44 8.61 2.50 3.91 3.09 
84 1300.07 4.81 4.97 4-FFt 2.50 2.41 8.44 2.50 4.05 3.28 
81 1300.10 4.59 5.00 4-FFt 2.23 2.34 8.11 2.50 4.17 3.45 
78 1300.13 4.39 5.03 4-FFt 2.16 2.28 7.79 2.50 4.29 3.60 ................................................................................ 

El. inlet face invert 1295.10 it El. outlet invert 1294.98 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

* * * * *  SITE DATA *****  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION (FT) 0.00 
INLET ELEVATION (FTI 1295.10 
OUTLET STATION (FT) 24.00 
OUTLET ELEVATION (FT) 1294.98 a NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH ALONG SLOPE (FT) 24.00 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 4.00 FT 
BARREL RISE 2.50 FT 
BARREL MATERIAL CONCRETE 
BARRELMANNING'SN 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



1 CURRENT DATE: 10-23-2003 
CURRENT TIME: 08:53:18 

FILE DATE: 10-23-2003 
FILE NAME: STR44 

--_-_-_-_--_---_---11111------------------------------------------------------------ 

.......................... TAILWATER .......................... ................................................................................ 
*******  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  

BOTTOM WIDTH (FT) 
SIDE SLOPE H/V (X:l) 
CHANNEL SLOPE V/H (FT/FT) 

CHANNEL INVERT ELEVATION (FT) 1294.98 
CULVERT NO.l OUTLET INVERT ELEVATION 1294.98 FT 

* * * * * * *  UNIFORM FLOW RATING CURVE FOR DOWNSTREAM C W E L  

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFSI (FT) NUMBER (FT) (FPSI (PSF) 
0.00 1294.98 0.000 0.00 0.00 0.00 

30.00 3296.24 0.370 1.26 2.36 0.32 
60.00 1296.74 0.377 1.76 2.84 0.44 
90.00 1297.10 0.381 2.12 3.15 0.53 

300.00 1298.58 0.398 3.60 4.29 0.90 

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

.......................... ROADWAY OVERTOPPING DATA .......................... 

................................................................................ 
ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 

* * * * *  USER DEFINED ROADWAY PROFILE - - -  

CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1300.84 
2 580.00 1300.40 
3 1200.00 1300.02 
4 1670.00 125 



CURRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 - - 

'URRENT TIME: 08:57:31 FILE NAME: STR45 

.......................... FHWA CULVERT ANALYSIS .......................... 

.......................... HY-8, VERSION 4.3 .......................... 

................................................................................ 
SITE DATA CULVERT SHAPE, MATERIAL, INLET 

SPAN RISE MANNING INLET 
I 

(FT) (FT) n TYPE 
I 

4.00 2.50 ,012 CONVENTIONAL 

3 I 
1 4 1  i I 

I 
I ................................................................................ 

SUMMARY OF CULVERT FLOWS (CFS) FILE: STR45 DATE: 10-23-2003 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1294.29 0 0 0 0 0 0 0 0 1 

1300.03 320 194 0 0 0 0 0 123 11 
1300.07 360 195 0 0 0 0 0 162 9 
1300.11 400 192 0 0 0 0 0 204 8 
1299.61 183 183 0 0 0 0 0 OVERTOPPING ................................................................................ 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: STR45 DATE: 10-23-2003 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV(FT) ERROR (FT) FLOW (CFS) ERROR(CFS) ERROR 
1294.29 0.00 0 0 0.00 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 ................................................................................ 



I 2 

CURRENT DATE: 10-23-2003 FILE DATE: 10-23-2003 
CURRENT TIME: 08:57:31 FILE NAME: STR45 ................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 4 BY 2.5 RCB 

DIS- HEAD- INLET OUTLET %\.\>\. . . \ . . .~. \ , . , \%..~.\%.. \~. . . \ . . . . .  

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELN. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (it) (it) (ft) <F4> (ft) (ft) (~Ps) (ft) (~Ps) (ft) ................................................................................ 

0 1294.29 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00 
40 1295.85 1.56 1.56 1-S2n 0.82 0.92 6.13 0.82 2.42 1.14 
80 1296.76 2.47 2.47 1-S2n 1.32 1.46 7.55 1.32 2.95 1.64 

-. - ~~ ~ - 

195 1300.07 5.78 5.73 4-FFt 2.50 2.50 9.75 2.50 4.44 3.42 
192 1300.12 5.66 5.83 4-FFt 2.50 2.50 9.60 2.50 4.56 3.60 ................................................................................ 

El. inlet'face invert 1294.29 ft El. outlet invert 1294.17 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

* * * * *  SITE DATA *****  CULVERT INVERT * A * * * * * * * * * * * *  

INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1294.29 
OUTLET STATION (FT) 24.00 
OUTLET ELEVATION (FTI 1294.17 
NUMBER OF BARRELS 2 
SLOPE (V-FT/H-FT) 0.0050 
CULVERT LENGTH ALONG SLOPE (FT) 24.00 

* * * * *  CULVERT DATA S m Y  * k * * * * * * * * * * * * * * * * * * * * * *  

BARREL SHAPE BOX 
BARREL SPAN 4.00 FT 
BARREL RISE 2.50 FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE ANE WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



'URRENT DATE: 10-23-2003 
TIME: 08:57:31 

FILE DATE: 10-23-2003 
FILE NAME: STR45 

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

.......................... TAILWATER .......................... 

................................................................................ 
**** * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  

BOTTOM WIDTH (FT) 10.00 
SIDE SLOPE H/V (X:l) 4.0 
CHANNEL SLOPE V/H (FT/FT) 0.004 
MANNING'S N (.O1-0.1) 
CHANNEL INVERT ELEVATION (FT) 
CULVERT NO.l OUTLET INVERT ELNATION 1294.17 FT 

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

FLOW W.S.E. 
(CFS) (FT) 
0.00 1294.17 

40.00 1295.31 
80.00 1295.81 
120.00 1296.18 
160.00 1296.49 
200.00 1296.76 
240 .OO 1297.00 
280.00 1297.21 
320.00 1297.41 
360.00 1297.59 

FROUDE 
NUMBER 
0.000 
0.399 
0.407 
0.410 
0.414 
0.416 
0.418 
0.420 
0.421 
0.422 

DEPTH 
(FT) 
0.00 
1.14 
1.64 
2.01 
2.32 
2.59 
2.83 
3.04 
3.24 
3.42 

VEL . 
(FPS) 
0.00 
2.42 
2.95 
3.30 
3.58 
3.80 
3.99 
4.15 
4.30 
4.44 

SHEAR 
lPSFI 

.......................... ROADWAY OVERTOPPING DATA .......................... 
--------------------------------------------*----------------------------------- 

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 18.00 

* * * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1300.84 
2 580.00 1300.40 



Project Summary Report 

Project Description 

Worksheet Structure 1 
Flow Element Irregular Channel 

Method Manning's Formula 
Snlve For Discharae 

Input Data 

Slope 0.004500 Wfl 
Water Surface Elevation 1,510.00 fl 

Ontions 

Current Roughness Method Improved Loners Method 

Open Channel Weighting Method lrnproved Loner's Method 
Closed Channel Weighting Methoi Honon's Method 

- 

Results 

Manninas Coefficient 0.035 
Elevation Range 

Discharge 
f low Area 
Wened Perimeter 
Top Width 
Actual Depth 

Critical Elevation 
Criticai Slone 

- 
Specific Energy 
Froude Number 
Flow Tvoe 

0.48 
Subcritical 

Roughness Segments 

Statt End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
lit) ift) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \split madeiing\raiiway dikes.frn2 ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. FlowMaster ~ 6 . 1  [614k] 
04108104 01:41:21 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 42 



Project Summary Report 

Pwject Description 

Worksheet Structure 2 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

-- 
input Data 

slope o.oo4100 fun 
Water Surface Elevation 1,508.00 ft 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.035 
Elevation Range 1,506.96 to 1.520.00 

Discharge 27.81 cfs 

Flow Area 14.6 ft2 

Wetted Perimeter 24.71 n 
Top Width 24.48 fI 

Actual Depth 1.04 ft 

Critical Elevation 1,507.72 ft 

Critical Slope 0.024880 fun 

Veiocity 1.91 ft/s 

Velocity Head 0.06 ft 

Specific Energy 1,508.06 ft 

Froude Number 0.44 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channei Points 

Station Elevation 
(ft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \split rnodeiing\railway dikes.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614kl 
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Project Summary Report 

Project Description 

Worksheet Structure 3 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharue 

Input Data 

Slope 0.003900 fvn 
Water Surface Elevation 1,508.00 ft 

ODtions 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Holton's Method 

Results 

Mannings Coefficient 0.035 

Eievation Range 

Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 
Velocity Head 

SDecific Energy 

1,504.87 to 1,510.00 
166.84 CfS 
77.7 ft2 

106.68 fi 
105.72 ft 

3.13 f i  

1.506.58 f i  
0.017186 wft 

-. 
Froude Number 0.44 

Fiow Tvoe Subcritical 

Calculation Messages: 
Flow is divided. 

Rounhness Seoments 
- - 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ftl (n) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. 
q:\ ... isplit rnodeiinyirailway dikes.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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.Project Summary Report 

I 
Project Description 

Worksheet Structure 4 
Flow Element Irregular Channel 

Method Manning's Formula 

I Solve For Discharge 

Input Data 

Slope 0.003900 fVfl 
Water Surface Elevation 1,501.00 fl 

Options 

Current Roughness Method Improved Loner's Method 

Open Channei Weighting Method improved Lotter's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.035 

Elevation Range 

Discharge 
Flow Area 
Wetted Perimeter 

Top Width 
ActLlal Depth 
Critical Elevation 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 

1.499.21 to 1.510.00 
98.16 cfs 

32.3 ftz 
26.38 fl 
25.82 ft 
1.79 ft 

1,500.43 n 
0.019259 fWft 

3.04 fUS 
0.14 ft 

1,501.14 ft 
0.48 

Flow Type Subcritical 

I Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 8180 0.035 

Natural Channel Paints 

Station Elevation 

8+80 1,510.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \split rnodelinQ\railway dikes.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet Structure 5 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Discharge 

Input Data 

Slope 0.005000 Wft 
Water Surface Elevation 1,494.00 fl 

Options 

Current Rouahness Method improved Loner's Method 

ODen Channel Wei~hting Method Improved Lotter's Method . ~ 

Closed Channel Weighting Metho, Hotton's Method 

Results 

Mannings Coefficient 0.035 

Elevation Range 
Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 

e Velocity 
Velocity Head 
Specific Energy 

1,492.84 to 1,500.00 
22.50 cfs 

9.3 ft2 

12.95 ft 
12.64 fl 
1.16 ft 

1,493.66 ft 
0.022691 Wft 

Froude Number 0.50 

 low Type Subcritical 

Rouahness Seaments 

Start End Mannings 
Station Station Coefficient 

O+OO 7+00 0.035 

Natural Channel Points 

Station Elevation 
(ft) (f i) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC, 
q:\ ..ispiit modeling\raiiway dikesfrn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. FlowMaster "6.1 [614k] 
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I Project Summary Report 

Proiect Description 

solve For Discharge 

Input Data 

Worksheet 

Flow Element 
Method 

Structure 6 
Irregular Channel 

Manning's Formula 

water Surface Elevation 1,477.00 ft 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.035 
Elevation Range 
Discharge 

FIOW Area 
Wetted Perimetel 
Top Width 

Actual Depth 
Critical Elevation 
Critical Slope 

Veiocity 
Velocity Head 
Specific Energy 

1,475.03 to 1,485.00 
73.76 cfs 

24.9 n2 
26.18 fi 
25.29 fi 

1.97 fl 
1,476.55 fi 

0.020469 ttm 
2.96 fUs 
0.14 fl 

1,477.14 fi 
Froude Number 0.53 
Flow Type Subcritical 

Rouohness Seoments - 
Start End Mannings 

Station Station Coefficient 

Natural Channei Points 

Station Elevation 
(fi) [fi) 

Project Enoineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \spiif rnodeiing\iailway dikes.fm2 ENGiNEERlNG & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

e Worksheet Structure 7 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.005ooo wn 
Water Surface Eievation 1,475.03 ft 

Options 

Current Roughness Method Improved Lotier's Method 

Open Channel Weighting Method improved Loiter's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.035 
Elevation Range 

Discharge 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Eievation 

Critical Slope 
Velocity 
Velocity Head 
Snecific Energv 

1,473.60 to 1.480.00 

106.26 Cfs 
33.3 ft2 

30.31 ft 

29.28 ft 

1.43 f t  

1,474.62 ft 

0.020178 Wfl 

.. 
Froude Number 0.53 

Flow Type Subcritical 

Rouahness Seoments - 
Start End Mannings 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC 
q:\ ... \split rnodelina\railway dikes.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet Structure 8 

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

input Data 

Siooe 0.005100 WtI 
Water Surface Eievation 1,465.00 ft 

Options 

Current Roughness Method improved LoUer's Method 

Open Channei Weighting Method Improved Loner's Method 

Closed Channel Weighting Methot Horion's Method 

Results 

Mannings Coefficient 0.035 

Elevation Range 1.464.18 to 1.470.00 
Discharge 35.74 cfs 
~ i o w  Area 15.9 W 
Wetted Perimeter 24.89 ft 

Top Width 24.65 ft 
Actual Depth 0.82 ft 
Critical Elevation 1,464.73 ft 

Critical Slope 0.023796 tvft 
Velocity 2.25 Ws 
Velocity Head 0.08 f t  
Specific Energy 1,465.08 if 
Froude Number 0.49 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 4+70 0.035 

- 
Natural Channei Points 

Station Elevation 

Projeot Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INE 
q:\ ... \split rnodeling\railway dikes.lrn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet Structure 9 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

S l o ~ e  0.006600 Wft 
Water Surface Elevation 1,461 .OO R 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Latter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 

Elevation Range 
Discharge 
Flow Area 
Wetted Perimeter 
Top Width 

Actual Depth 
Critical Elevation 
Critical Slope 

Velocity 
Velocity Head 
Specific Energy 

Froude Number 0.61 
Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Stan End Mannings 
Station Station Coefficient 

O+OO 6+52 0.035 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVlRONMENTAL CONSULTANTS INC 
q:\ . .  \split modeling\railway dikes.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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- 

Project Description 

Worksheet Structure 10 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

lnnut Data 
-- 

Slope 0.006600 Wtt 

Water Surface Elevation 1,446.00 fl 

Project Summary Report 

- -  -- - 

Options 

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

Results 
- 

Mannings Coefficient 0.035 
Elevation Range 1.443.00 to 1,450.00 

Discharge 452.69 cfs 
Row Area 169.7 It2 
Wetted Perimeter 249.34 fl 
Top Width 248.76 fi 
Actual Depth 3.00 ft 
Critical Elevation 1,445.68 ft 
Critical Slope 0.021273 tuft 
Velocity 2.67 Ws 
Velocity Head 0.11 fi 
Specific Energy 1,446.11 ft 
Froude Number 0.57 
Flow Type Subcritical 

Caiculat~on Messages: 
Fiow is dlvided. 

Rouahness Segments 

Natural Channel Points 

1 O i O O  1.450.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \split mocleling\raiiway dikes.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. FlowMaster "6.1 [614k] 
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Project Summary Report 

-- 

Project Description 

Worksheet Structure 11 
FIOW Element Irregular Channel 

Method Manning's Formula 

solve For Discharge 

Input Data 

Slope 0.002300 tWt 
Water Surface Elevation 1,426.00 fl 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Manninas Coefficient 0.035 

Elevation Range 

Discharge 
FIOW Area 
Wetted Perimeter 

Top Width 

Actual Depth 
Critical Elevation 
Critical SioDe 

() XI:::: Head - 
Specific Energy 

1,422.07 to 1.430.00 
851.81 cfs 
377.7 n2 

323.99 n 
323.24 f i  

3.93 ft 
1,424.97 ft 

0.01 7941 Wft 

Froude Number 0.37 

~ i o w  Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

- - 

Natural Channel Points 

Station Elevation 
fftl (ftl 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description 

Worksheet Structure 12 

flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope o.000010 fUft 
Water Surface Elevation 1,426.00 ft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Welghting Method lrnproved Loner's Method 
Closed Channel Weighting Methoi Horton's Method 

Results 

Mannings Coefficient 0.035 

Elevation Range 1,418.81 to 1.430.00 
Discharge 230.97 cfs 
FIOW Area 979.9 ftZ 
Wetted Perimeter 421.24 ft 
Top Width 418.93 ft 
Actual Depth 7.19 ft 
Critical Elevation 1,420.43 ft 
Critical Slope 0.017169 ft/ft 
Velocity 0.24 Ws 
Velocity Head 8.63e-4 ft 
Specific Energy 1,426.00 fi 

Froude Number 0.03 

~ i o w  Type Subcritical 

Roughness Segments 

Start End Mannlngs 
Station Station Coefficient 

O+OO 7+60 0.035 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

O+OO 1,426.54 

0+1 1 1,424.70 

0+44 1,424.25 

0+51 1,418.81 

0+73 1,419.18 

0+86 1,422.02 

7+60 1,430.00 

Project Engineer: ENGINEERING 8, ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description 

Worksheet Structure 13 
Fiow Element irregular Channei 

Method Manning's Formula 

Solve For Discharge 

-- 

input Data 

Slope 0.000150 Wft 
Water Surface Elevation 1.425.50 f l  

Optlons 

Current Roughness Method improved Loner's Method 

Open Channei Weighting Method improved Loner's Method 

Closed Channel Weighting Metho! Horton's Method 

-- ~ 

Results 

Mannings Coefficient 0.035 
Elevation Range 1.41 9.32 to 1,430.00 

Discharge 894.45 cfs 
~ i o w  Area 987.3 fi2 
Wetted Perimeter 429.27 f l  

Top Width 428.26 ft 

Actual Depth 6.18 fi 
Critical Elevation 1,422.68 A 
Critical Slope 0.017944 Wfl 
Velocity 
Veioclty Head 
Specific Energy 1,425.51 i t  

Froude Number 0.1 1 
Flow Type Subcriticai 

- -~ 

Roughness Segments 

Start End Mannings 
Station Station Coefiicient 

Natural Channel Points 

Station Elevation 
(fii (ft) 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \@it rnodeling\railway dikes.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiawMasterv6.1 (614k) 
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Project Summary Report 

Proiect Description 

Worksheet Structure 14 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharae 

Input Data 

Slope 0.000300 WA 
Water Surface Elevation 1,425.50 ft 

Ootions 

Current Roughness Method improved Loner's ~ e t h o b  
Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weiahtina Methor Homn's Method 

Results 

Mannings Coefficient 0.035 
Eievation Range 
Discharge 
Fiow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Eievation 
Critical Slope 
Velocity 
Velocity Head 

Specific Energy 
Froude Number 

1.422.03 to 1,430.00 

139.34 cfs 
208.9 ft2 

241.88 ft 
241.45 ti 

3.47 A 

1,423.73 ff 
0.018127 Wfi 

0.67 fVs 
0.01 fi 

1,425.51 ft 
0.13 

Flow Type Subcritical 

Rouohness Searnents 

Start End Mannings 
Station Station Coefficient 

O+OO 7t40 0.035 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \split rnodeliny\raiiway dikes.lrn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. FlowMaster "6.1 161 4111 
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Slope 0.002400 tvn 
Water Surlace Elevation 1,425.50 R 

Project Summary Report 

Project Description 

Worksheet Structure 15 

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

lnDUt Data 

Options 

Current Roughness Method improved Lotter's Method 
Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Metho* Horton's Method 

Results 
- 

Mannings Coefficient 

Elevation Range 
Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 

Velocity Head 
Specific Energy 

Froude Number 0.38 

~ l o w ~ y p e  Subcritical 

Calculation Messages: 
Flow is divided. 

Rouahness Segments 
- 

Stari End Mannings 
Station Station Coefficient 

O+OO 7+70 0.035 

Natural Channel Points 

Station Elevation 
(fi) Pt) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\..isplit modeling\raiiway dikes.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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-- 
Project Description 

Worksheet Structure 16 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

slope 0.0043oo fvn 
Water Surface Elevation 1,417.00 fi 

Project Summary Report 

Options 

Current Rouahness Method Improved Latter's Method 

ODen Channel Weighting Method improved Loner's Method - ~ 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.035 

Elevation Range 1,413.27 to 1,420.00 

Discharge 1,179.61 cfs 

Flow Area 388.0 ftz 

Wetted Perimeter 340.02 fl 
Top Width 339.44 ft 

Actual Depth 3.73 fl 
Critical Elevation 1,416.41 ft 

Critical Slope 0.018410 iWft 

Velocity 3.04 Ws 

Velocity Head 0.14 ft 

Specific Energy 1.417.14 ft 
Froude Number 0.50 

FIOW Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

01-00 8+00 0.035 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 



Input Data 

Slope 0.004600 Wft 
Water Surface Elevation 1,410.00 ft 

Project Summary Report 

, , -, - -. - . . . . . . . . . . 
Structure 17 

Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Discharge 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 

Elevation Range 
Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 
Velocity 
Velocity Head 
Soecific Energy 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..isplit rnadeiing\raiway dikesfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlawMaster "6.1 (614kl 
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.. 
Froude Number 0.50 

~ i o w  Type Subcritical 

Rouahness Seaments " - 
Stali End Mannings 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(fi) (ft) 

O+OO 1,410.91 
Oell 1,409.10 
0+42 1,408.79 
0+69 1,409.75 
0+80 1,407.03 
0+88 1,407.29 
l + O O  1,406.76 

11+50 1.420.00 





Project Summary Report 

Project Description 

Worksheet Structure 19 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

- -  - - 

Input Data 

Slope 0.003300 Wft 
Water Surface Elevat~on 1,402.00 ft 

Optlons 

Current Roughness Method Improved Loner's Method 

Open Channel Weight~ng Method lmproved Loner's Method 
Closed Channel Wetghtlng Metho, Horton's Method 

Results 

Mannings Coefficient 

Elevation Range 
Discharge 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Criticai Elevation 
Critical Slope 

:::;:Head 

Speclfic Energy 
Froude Number 0.41 
Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 11+00 0.035 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..isplit rnodeiiny\railway dikes.fm2 ENGINEERING & ENViRONMENTAL CONSULTANTS INC. FlowMasterv6.1 [614k] 
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- 
Project Description 

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

i n ~ u t  Data 

Slope 0.003800 Wft 
Water Surface Elevation 1,389.00 ft 

Project Summary Report 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

ManninQS Coefficient 

Elevation Range 
Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 

Head 

S~eclfic Energy 

0.035 

1,387.58 to 1,400.00 
76.09 CfS 
40.5 ft2 

66.92 ft 
66.58 ft 
1.42 ft 

1,388.67 ft 
0.024332 Wft 

Froude Number 0.42 

Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Rouahness Searnents 
p~~~ 

Stan End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (n) 

O+OO 1.390.35 

O i l  3 1,388.31 
0+43 1,388.63 

01-74 1,389.82 
0+86 1,387.62 

0+94 1,387.58 
1 +03 1,389.40 

16+50 1.400.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Project Summary Report 

Project Description 

Worksheet Structure 23 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

- -- 
Input Data 

Slope 0.003800 fVft 
Water Surface Elevation 1.377.00 fl 

Options 

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

Results 

Mannings Coefficient 

Elevation Range 

Discharge 
Flow Area 
Wetted Perimeter 

Top Width 

Actual Depth 
Critical Elevation 
Critical Slope 

 tiead ad 
Specific Energy 

0.035 
1,375.06 to 1.380.00 

129.55 cfs 
48.3 fi2 

46.51 ft 

45.80 ft 
1.94 il 

1,376.44 ft 

0.019843 Wfi 

Froude Number 0.46 
Flow Tvoe Subcriticai 

Calculation Messages: 
Flow is divided. 

-- 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (fi) 

O+OO 1,377.82 
0+19 1,375.33 
0+29 1,377.54 
01-54 1,378.51 

0+73 1,379.35 
0+89 1,375.06 
0+97 1,375.19 
1+09 1,377.24 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..isplit modeling\railway dikes.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

- 

Project Description 

Worksheet Structure 24 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.003900 fWft 
Water Surface Eievation 1,372.00 ft 

Options 

Current Roughness Method Improved Lotteh Method 

Ooen Channel Weighting Method lmproved Loner's Method - - 

Closed Channel Weighting Methoi Horton's Method 

Results 

Mannings Coefficient 0.035 
Elevation Range 1,368.00 to 1.380.00 
Discharge 954.66 cfs 

Flow Area 331.1 ft2 

Wetted Perimeter 291.99 n 
Top Width 290.89 ft 

Actual Depth 4.00 ft 
Critical Elevation 1,371.40 ft 

Critical Slope 0.018616 fWt 

Velocity 2.88 Ws 

Velocity Head 0.13 ft 

Specific Energy 1,372.13 h 
Froude Number 0.48 

Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Rouahness Segments 

Stali End Mannings 
Station Station Coefficient 

O+OO 13+00 0.035 

Natural Channei Points 

Station Elevation 
(n) 

O+OO 1,373.00 

project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \split rnodeling\railway dikes.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster ~6.1 (61 4111 
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Project Summary Report 

Project Description 

Worksheet Structure 25 
Flow Element Irregular Channel 

Method Manning's Formula 

solve For Discharge 

Input Data 

slope 0.003100 WR 
Water Surface Elevation 1.369.00 ft 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 

Elevation Range 
Discharge 
Fiow Area 
Welted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 

e Velocity 
Velocity Head 
Specific Energy 

0.035 
1,364.00 lo 1,370.00 

1,417.23 cfs 
464.2 tt2 

316.31 R 
315.34 R 

5.00 n 
1,367.81 fl 

0.016207 Wfl 

Froude Number 0.44 

FIOW Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channei Points 

Station Elevation 
(ft) 

O+OO 1,369.87 

Project Engineer: ENCjlNEERlNG &ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \split rnodeling\railway dikes.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet Structure 26 
Flow Element irregular Channel 

Method Manning's Formufa 

Solve For Discharge 

inaut Data 

Slope 0.003600 ftlft 

Water Surface Elevation 1,364.50 ft 

Options 

Current Roughness Method improved Loner's Method 

Open Channel WeighBng Method Improved Loner's Method 
Closed Channel Weighting Metho~ Horton's Method 

Results 

Mannings Coefficient 0.035 

Elevation Range 1.361.25 to 1,370.00 

Discharge 313.44 cfs 

Flow Area 141.4 fF 

Wened Perimeter 181.33 f l  

Top Width 180.36 ft 

Actual Depth 3.25 ft 

Critical Elevation 1,363.65 ft 

Critical Slope 0.017100 Wft 
Velocity 2.22 ftls 

Velocity Head 0.08 ft 

Specific Energy 1,364.58 ft 

Froude Number 0.44 

Flow Type Subcritical 

Calculation Messages: 
Fiow is divided. 

- 

Roughness Segments 

start End Mannings 
Station Station Coefficient 

O+OO 11+00 0.035 

Natural Channel Points 

Station Elevation 
Ift) lft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
n \  \sniit rnnd~lino\raili~iav dikes.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 



Project Summary Report 

Project Description 

Worksheet Structure 27 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

S l o ~ e  0.005400 Wft 
Water Surface Elevation 1,359.00 f t  

Options 

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

Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.035 

Elevation Range 1.357.87 to 1,365.00 
Discharge 245.30 cfs 
Flow Area 121.2 ftz 

Wetted Perimeter 231.76 f t  
Top Width 231.55 It 

Actual Depth 1.13 A 
Critical Elevation 1,358.74 ft 

Critical Slope 0.024378 Wn 

;:;:;;tiead 
Speclfic Energy 
Froude Numbel 
Flow Tvoe 

0.49 
Subcriticai 

Calculation Messages: 
Fiow is divided. 

- -- - 

Roughness Segmenk 

Start End Mannings 
Station Station Coefficient 

0+00 16+00 0.035 

Natural Channel Points 

Station Elevation 
lft) lft) 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS iNC. 
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Project Summary Report 

Project Description 

Worksheet Structure 28 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.004600 Wft 
Water Surface Elevation 1,353.00 fl 

Options 

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

Results 

Mannings Coefficient 0.035 

Elevation Range 1,350.44 to 1,360.00 
Discharge 436.08 cfs 
Flow Area 195.4 W 
Wened Perimeter 286.25 ft 

Top Width 285.86 R 
Actual Depth 2.56 fl 

Critical Elevation 1,352.64 ft 
Critical Slope 0.022282 Wfl 
Velocity 2.23 fiis 
Velocity Head 0.08 fl 
Specific Energy 1,353.08 R 
Froude Number 0.48 

 low Type Subcritical 

Calculation Messages: 
Flow is divided. 

-~ - 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

-- ~ 

Natural Channel Points 

Station Elevation 
ffll  (ft) 

17+00 1,360.00 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
ql..isplit rnodeling\iaiiway dikes.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 
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Slope 0.004300 fUt 
Water Surface Elevation 1.345.00 f t  

Project Summary Report 

Project Description 

a Worksheet Structure 29 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

inDut Data 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Lotter's Method 

Closed Channel Weighting Methol Horton's Method 

Resuits 
- - 

Mannings Coefficient 
Elevation Range 

Discharge 

~ i o w  Area 
Wetted Perimeter 

Top Width 

Actual Depth 
Critical Elevation 

Critical Slope 

a Veiocity 
Velocity Head 
Specific Energy 
Froude Number 0.54 

 low Type Subcriticai 

Calculation Messages: 
Flow is divided. 

Rouahness Segments 

Stari End Mannings 
Station Station Coefficient 

O+OO 14+50 0.035 

Natural Channel Points 

Station Eievation 
(ft) (ft) 

1 +29 
14+% 

1,341.56 

1,350.00 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description 

Worksheet Structure 31 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.002800 ttift 
Water Surface Elevation 1,330.00 fI 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weighting Metho, Holton's Method 

Results 

Mannings Coefficient 
Elevation Range 
Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 

0.035 
1,326.66 to 1.335.00 

428.07 CfS 
227.3 ft2 

296.15 ft 
295.36 R 

3.34 ft 
1,329.41 ft 

0.021130 wn 

- 
Specific Energy 1,330.06 fl 

Froude Number 0.38 

Flow Type Subcritical 

Calculation Messages: 
Flaw is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 14+00 0.035 

Natural Channel Points 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Project Description 

Worksheet Structure 32 
Flow Element Irregular Channel 

Method Manning's Formula 
a 

Solve For Discharge 

Input Data 

Slope 0.003600 fWt 
Water Surface Elevation 1,323.00 ft 

Options 

Current Roughness Method Improved Loher's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Harton's Method 

Results 

Mannings Coefficient 0.035 

Elevation Range 1,319.58 to 1,330.00 
Discharge 624.62 cfs 
Flow Area 272.4 f12 
Wetted Perimeter 318.90 ft 

Top Width 318.27 f t  
Actual Depth 3.42 ft 
Critical Elevation 1,322.47 ft 

Critical Slope 0.020484 fWt 
Velocity 2.29 ftls 
Velocity Head 0.08 f i  
Specific Energy 1,323.08 ft 
Froude Number 0.44 

e 
 low Type Subcriticai 

Roughness Segments 

Stan End Mannings 
Station Station Coefficient 

01-00 19~00 0.035 

Natural Channel Points 

Station Elevation 
(It) (ft) 

O+OO 1,325.01 
0+11 1.323.24 

01-32 1,324.10 
0+61 1,323.68 

0+77 1,319.58 

Of89 1.319.64 

1 +00 1,321.70 

19+00 1,330.00 I 

0 
Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

- 
Project Description 

Worksheet Structure 33 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharae 

Input Data 

Siooe 0.004100 fUll 
Water Surface Elevation 1,322.00 ft 

Ootions 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannlnqs Coefticient 0.035 - 
Elevation Range 

~~scharge 
FIOW Area 
Wetted Perimeter 

Top Width 

Actual Depth 
Critical Elevation 
Critical Slooe 

- 
Specific Energy 
Froude Number 
FIOW Tvoe 

1.316.50 to 1,330.00 
5,302.63 cfs 
1,380.4 ft2 

821.71 ft 
821 .OO ft 
5.50 ft 

1.321.23 fl 
0.016414 Wft 

3.84 ftls 
0.23 ft 

1,322.23 f t  

0.52 

Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channei Points 

Station Elevation 
fft) (ftl 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

- 

Project Description 

Worksheet Structure 34 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.003700 f f f f t  

Water Surface Elevation 1,317.00 ft 

-- - 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 

Closed Channel Weighting Metho1 Horton's Method 

Results 

Mannings Coefficient 0.035 
Elevation Range 1,309.74 to 1,320.00 
Discharge 6,130.58 cfs 
Flow Area 1,359.6 ft2 
Wetted Perimeter 589.26 ft 

Top Width 587.92 n 
Actual Depth 7.26 ft 
Critical Elevation 1,315.91 fl 
Critical Slope 0.014690 fVfi 
Velocity 4.51 Ws 
Velocity Head 0.32 ft 
Specific Energy 1,317.32 ft 
Froude Number 0.52 
~ i o w  Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO lO+OO 0.035 

Natural Channel Points 

Station Elevation 
(ft) (n) 

O t O O  1,318.34 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
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slope o.ooz900 wn 
Water Surfaoe Elevation 1,312.00 ft 

Project Summary Report 

project Description 

Worksheet Structure 35 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

innut Data 

- 
Options 

Current Roughness Method lmpioved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Metho, Honon's Method 

Results 

Mannings Coefficient 0.035 

Elevation Range 1,307.98 to 1,320.00 
Discharge 1,763.39 cfs 
 low Area 647.3 it2 
Wened Perimeter 497.61 it 
Top Width 496.88 ft 

Actual Depth 4.02 ft 
Critical Elevation 1,311.20 ft 

Critical Slope 0.018129 Wft 

a Y21: Head - 
specific Energy 1,312.12 n 
Froude Number 0.42 

 low Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 20+00 0.035 

Natural Channel Points 

Station Elevation 
(n) (ft) 

O+OO 1,313.15 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC 
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I Project Summary Report 

Project Description 

Worksheet Structure 36 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.001900 Wft 

Water Surface Elevation 1,307.50 ft 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Welghting Method Improved Loiter's Method 
Closed Channel Weighting Methot Holton's Method 

Results 

Mannings Coefficient 0.035 

Elevation Range 1,304.20 to 1.310.00 
Discharge 676.81 cfs 

Flow Area 365.0 ft2 
Wetted Perimeter 363.76 ft 

Top Width 363.23 f l  
Actual Depth 3.30 ft 
Critical Elevation 1,306.57 ft 
Critical Slope 0.018905 tvft 
Velocity 1.85 Ws 
Velocity Head 0.05 ft 
Specific Energy 1,307.55 ft 

Froude Number 0.33 

Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Rouahness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 9+00 0.035 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \split modeling\rallway dikes.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

~ p - ~  - 

Project Description 

Worksheet Structure 38-39 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

slope 0.002000 ~VH 
Water Surface Elevation 1,304.00 H 

Ootions 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho Horton's Method 

~ 

Results 

Mannings Coeflicient 

Eievation Range 

Discharge 
~ i o w  Area 
Wetted Perimeter 
Top Width 

Actual Depth 
Critical Eievation 

Critical Slope 

0.035 

1,303.00 to 1,305.00 
119.57 cfs 

100.0 ftz 
200.10 fi 
200.00 ft 

1.00 R 
1,303.62 fl 

0.026447 fVH 

Velocity 
Velocity Head 
S~ecific EnerclY .. 

Froude Number 0.30 

~ i o w  Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

n+no 8+50 0.035 

-- 

Natural Channel Points 

Station Elevation 
(f i) (f i) 

O+OO 1,304.50 
4+50 1,304.00 

4+55 1,303.00 
6+50 1,304.00 
8+50 1.305.00 

04/08/04 01:41:2i PM OHaestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 page 33 of 4; 



Input Data 

Slnnn 0.002000 Wft -.-r. 

Water Surface Elevation 1.304.00 f t  

Project Summary Report 

- ~ 

Project Description 

Worksheet Structure 40-41 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Options 

Current Roughness Method lmprov~d Lotter's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horion's Method 

Results 

Mannings Coefficient 0.035 

Elevation Range 1,302.36 to 1,304.64 

Discharge 610.70 cfs 
Flow Area 392.4 ft2 

Wened Perimeter 528.60 ft 

Top Width 528.57 n 
Actual Depth 1.64 ft 

Critical Elevation 1,303.49 ft 

Critical Slope 0.023641 
Velocity 1.56 f t k  
Velocity Head 0.04 ft 

specific Energy 1,304.04 ft 
Froude Number 0.32 

 low Type Subcritical 

Calculation Messages: 
Water elevation exceeds lowest end station by 0.01 ft. 

Roughness Segments 

Start End Mannings 
Station station Coefficient 

O+OO 9+00 0.035 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

O+OO 1,303.99 

7+00 1,304.18 
8+00 1,304.46 
9+00 1,304.64 e 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \split rnodeling\railway dikes.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 I614k1 
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Project Summary Report 

Project Description 

Worksheet Structure 43-44 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

lnout Data 

Slope 0.002000 ftffi 

Water Su~face Elevation 1,301 .OO ft 

- - 

Options 

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

Results 

Mannings Coefficient 

Elevation Range 

Discharge 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
cntical Elevation 

Critical Slope 

Velocity Head 
Specific Energy 
Froude Number 0.30 

Flow Type Subcritical 

-- - 

Roughness Segments 

Statt End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(fi) (ft) 

O+OO 1,302.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Structure 1 
Rating Table for Irregular Channel 

Project Description 

Worksheet Structure 1 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

Input Data 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lrnproved Lotter's Method 
Closed Channel Weighting Methoc Horton's Method 

Anribute Minimum Maximum Increment 

Water Surface Elevation iftl 1.506.00 1.516.00 1 .OO 

NIA 
NIA 

0.13 

44.1 0 

124.20 

481.73 

1,293.05 

2,838.1 1 

5,472.65 

9.130.56 

Water 
Surface 

Elevation 
(ft) 

1,508.91 

NIA 
NIA 

0.36 

2.54 

2.37 

2.98 

3.60 

4.25 

5.10 

5.86 

NIP 
NIA 

8.17 

20.37 

68.30 

150.29 

251.74 

364.13 

445.24 

524.19 

Discharge 
(cfs) 

NIA 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \split modelinQ\railway dikes.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.l [614k] 

Velocity 
(WS) 

NIA 

Flow 
Area 

NIA 

Wened 
Perimeter 

(ti) 

NIA 

TOP 
Width 

ifi) 

NIP 





Structure 3 
Rating Table for Irregular Channel 

- 

Project Description 

Worksheet Structure 3 
Flow Element irreguiar Channel 
Method Manning's Formula 

Solve For Discharge 

Input Data 

slope 0.003900 fUfl 

Options 

Current Rouqhness Method Improved Lotter's Method 

Open Channel Weighting Method improved Lotter's Method 

Closed Channel Weighting Metho, Honon's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,504.00 1,510.00 1 .OO 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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(ft) 

1,504.87 
1,505.00 
1,506.00 
1,507.00 
1,508.00 

1,509.00 
1.510.00 

Wetted 
Perimeter 

(ft) 

Flow 
Area 
(@) 

TOP 
Width 

(ft) 

Velocity 
(WSs) 

Water 
Surface 

Elevation 

NIA 
0.17 

34.59 
122.63 
186.84 

726.08 
2.247.63 

Discharge 
(cfs) 

NIA 
0.43 
2.31 
3.41 

2.15 
2.55 

3.36 

NIA 
0.4 

15.0 
36.0 
77.7 

285.0 
668.1 

NIA 
6.01 

18.34 
24.68 

106.68 
302.53 

467.36 

NIA 
5.99 

18.02 
24.03 

105.72 

301.17 
465.00 



~trdcture 4 
Rating Table for Irregular Channel 

Project Description 

Worksheet Structure 4 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.003900 fVft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Methoe Horion's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1,496.00 1,505.00 1 .OO 

Water 
Surface 

Elevation 
(8) 

1.499.21 
1,499.21 
1,499.21 
1,499.21 
1.500.00 
1,501 .OO 

1,502.00 
1,503.00 
1,504.00 

1,505.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Wetted 
Perimeter 

(it) 

NIA 
N/A 

N/A 
N/A 

19.37 
26.38 

108.65 
238.89 
338.17 
429.76 

TOP 
Width 

(8) 

NIA 
NIA 
N/A 
N/A 

19.14 
25.82 

107.83 
237.75 

336.46 
427.05 

Discharge 
(cfs) 

NIA 
NIA 
NIA 
NIA 

16.64 
98.16 

213.19 

745.73 
2,037.26 
4,163.07 

Velocity 
(ftlS) 

NIA 
NIA 
NIA 
N/A 

1.69 
3.04 
2.35 
2.83 
3.68 
4.45 

Flow 
Area 
(rt2) 

N/A 

N/A 
N/A 
NIA 
9.8 

32.3 
90.7 

263.5 
553.4 
935.1 



Structure 5 
Rating Table for Irregular Channel 

Project Description 

Worksheet Structure 5 
FIOW Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

InDut Data 

Slope 0.005000 fVft 

Ootions 
- -- 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Methot Holton's Method 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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- - 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1,492.00 1,498.00 1 .OO 

Wetted 
Perimeter 

(ft) 

N/A 

3.50 
12.95 
26.53 
70.58 

234.73 

391.59 

Water 
Surface 

Elevation 
(fi) 

1,492.84 

1,493.00 
1,494.00 
1,495.00 

1,496.00 
1,497.00 

1,498.00 

TOP 
Width 

(it) 

N/A 
3.47 

12.64 
25.92 
69.33 

232.42 
388.28 

Veloclty 
(ftls) 

NIA 
0.55 
2.41 

2.95 
3.12 
2.95 
3.71 

Discharge 
(Cfs) 

N/A 
0.15 

22.50 
76.42 

232.58 

671.89 
1,998.87 

Flow 
Area 
(v) 

N/A 
0.3 

9.3 
25.9 
74.6 

228.1 

538.5 



Structure 6 
Rating Table for Irregular Channel 

Project Description 

Worksheet Structure 6 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Siope 0.005200 Wft 

Options 

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

Closed Channel Weighting Metho, Horton's Method 

~ 

~ - 

Attribute Minimum Maximum Increment 

Water Surface Elevation (R) 1,475.00 1,483.00 1 .OO 

Project Engineer: ENGINEERING 8 ENVIRONMENTAL CONSULTANTS INC. 
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I 

Water 
Surface 

Elevation 
(ft) 

1,475.03 
1,476.00 
1,477.00 
1,478.00 
1,479.00 
1,480.00 
1,481 .OO 

1,482.00 
1,483.00 

TOP 
Width 
(fi) 

NIA 
12.45 
25.29 
29.55 

33.26 
36.98 

229.97 
371.00 
471.00 

Discharge 
(cfs) 

N/A 
11.15 

73.76 
228.84 
458.03 
759.42 
853.20 

2,285.21 
4,918.94 

Flow 
Area 
(tt2) 

N/A 
6.0 

24.9 
52.6 
84.0 

119.1 
259.5 

567.1 
988.1 

Velocity 
( f w  

NIA 
1.85 
2.96 

4.35 
5.45 
6.38 
3.29 
4.03 
4.98 

Wetted 
Perimeter 

(R) 

NIA 
12.89 
26.18 
31.02 
35.33 
39.63 

233.18 
375.49 
476.49 



Structure 7 
Rating Table for Irregular Channel 

Project Description 

Worksheet Structure 7 
Flow Element Irregular Channel 

Method Manning's Formula 

Snive For Discharae 

-- - 

Input Data 

Slope 0.005000 WfI 

opttons 

Current Roughness Method Improved Lotter's Method 

Open Channel Welghtlng Method Improved Loner's Method 
Closed Channel We~ghtlng Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,473.00 1,481 .OO 1 .OO 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Water 
Surface 

Elevation 
(fI) 

1,473.60 

1.474.00 
1,475.00 
1,476.00 

1,477.00 
1,478.00 
1,479.00 
1,480.00 
1,481 .OO 

Flow 
Area 
( f ~q  

NIA 
4.8 

32.4 
63.1 

96.9 
133.7 
251.5 
582.8 
999.8 

Discharge 
(cfs) 

N/A 

4.87 
101.89 
286.01 
544.23 

873.22 
786.25 

2,169.43 
5,316.49 

Wetted 
Perimeter 

(ft) 

NIA 
24.10 

30.19 
34.03 
37.86 

41.69 
236.68 
422.11 
424.1 1 

Velocity 
(wS) 

NIA 
1.02 
3.15 

4.53 
5.62 
6.53 

3.13 
3.72 
5.32 

TOP 
Width 

(ft) 

N/A 

23.87 
29.19 
32.25 

35.31 
38.37 

232.58 
417.00 
417.00 



Structure 8 
Rating Table for Irregular Channel 

- - 

Project Description 

Worksheet Structure 8 
FIOW Element Irregular Channel 

Method Manning's Formula 

I Solve For Discharge 

Input Data 

slope o.oo5100 ftitt 

-- 

Options 

Current Roughness Method improved Lotter's Method 

ODen Channel Weighting Method Improved Loiter's Method 
~ - 

Closed Channel Weighting Methoi Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (R) 1,464.00 1,470.00 1 .OO 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
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Flow 
Area 
(A') 

NIA 
15.9 
45.3 

121.8 
294.0 
564.1 
969.8 

Velocity 
(f"s) 

NIA 
2.25 
3.62 
2.98 
3.66 
4.31 
4.89 

Water 
Sufiace 

Elevation 
(ft) 

1,464.18 
1,465.00 
1,466.00 
1,467.00 
1,468.00 
1,469.00 

1,470.00 - 

Discharge 
(cfs) 

NIA 
35.74 

163.90 
362.53 

1,076.87 
2,433.85 
4,746.12 

Wetted 
Perimeter 

(ft) 

NIA 
24.89 
34.82 

125.11 
221.45 
332.32 

472.92 

TOP 
Width 

(ft) 

NIA 
24.65 
34.24 

124.24 
220.29 
330.63 
470.00 



Structure 9 
Rating Table for Irregular Channel 

Project Description 

(I) Worksheet 
Structure 9 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

slope 0.006600 Wfi 

Options 

Current Roughness Method lmpmved Loner's Method 

Open Channei Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1.457.00 1,464.00 1 .OO 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC 
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Flow 
Area 
lft2) 

NIA 
5.8 

24.4 

66.5 

226.7 
504.1 

902.6 
1,415.7 

Velocity 
(Ws) 

NIA 
1.95 
3.48 

2.47 
3.55 

4.50 
5.38 

6.38 

Water 
Surface 

Elevation 
(ft) 

1,457.39 
1,458.00 
f,459.00 

1,460.00 
1,461 .OO 

1,462.00 
1,463.00 

1,464.00 

Discharge 
(cfd 

NIA 
11.26 

84.99 
164.30 

803.75 
2,266.20 
4,852.86 

9,036.93 

Welted 
Perimeter 

(ft) 

N/A 

13.60 
24.08 

109.71 
217.46 

338.70 
463.74 
562.23 

TOP 
Width 

(n) 

NIP 
13.50 

23.79 
109.25 

216.86 
337.91 
462.13 

559.60 



Structure 10 

I Rating Table for Irregular Channel 

Project Description 

Worksheet Structure 10 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Cload Channel Weinhtino Metha, Horton's Method 

input Data 

slope 0.006600 fun 

~ . . ~  -...- 

-~ - 

Attribute Minimum Maximum increment 

> A , - + - ~  c . , *o-~ elnll.+inn ,+I .I d.49 nn 3 A ~ O  nn I nn 

UMENl 

-1 666 

I 

.CONSULTANTS INC. 
=lowMaster "6.1 1614kI 

Page 1 of 1 

TOP 
Width 

(ft) 

-- ~ 

Project Engineer: ENGINEERING 
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Wetted 
Perimeter 

in) 
-, 

1,443.00 

1,443.00 

1,444.00 
1.445.00 

1,446.00 

1,447.00 

1,448.00 

1,449.00 

Water 
Surface 

Elevation 
Itt\ 

Velocity 
ift/s) 

Discharge 
(cfs) 

NIA 
NIA 

28.84 

114.65 

452.69 

1.999.79 

5,346.09 

10,735.30 

Flow 
Area 
iffz) 

NIA 
NIA 
2.57 

3.37 

2.67 
3.74 

4.88 
5.86 

NIA 
NIA 
11.2 

34.0 
169.7 

534.2 

1,095.1 

1,831.7 

NIA 
NIA 

17.45 

35.10 
248.34 

472.49 

650.35 

826.95 

NIA 
NIA 

17.26 

34.72 
248.76 

471.79 

648.81 

824.40 



Structure 11 
Rating Table for Irregular Channel 

Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Discharge 

Inout Data 
- -  - 

Slope 0.002300 Wit 

Options 

Current Rouahness Method Improved Loner's Method 

O ~ e n  Channel Weiahting Method improved Loner's Method . - 

Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment . .  

Watar Surface Elcvatlon (h) 1 422.00 I ,429.CO 1 .OO 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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TOP 
Width 

(fl) 

Flow 
Area 
(W 

Velocity 
(fvs) 

Water 
Surface 

Elevation 

Wetted 
Perimeter 

(ff) 

Discharge 
(cfs) 



Structure 12 
Rating Table for Irregular Channel 

Project Description 

Worksheet Structure 12 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope o.oo0010 Wtl 

Options 

Current Roughnsss Method improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Attribute Minlmum Maximum increment 

Water Surface Elevation (ft) 1,418.00 1,428.00 1.00 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
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Wetted 
Perimeter 

(ft) 

NIA 
11.61 

27.78 

34.10 

40.41 

124.92 

211.01 

330.71 

421.24 

509.44 

594.90 

Flow 
Area 
(ft-) 

N/A 
1 .I 
24.6 

54.8 

90.9 

171.2 

337.2 

606.2 

979.9 

1,443.4 

1,992.3 

TOP 
Width 

(fi) 

NIA 
11.54 

27.28 

33.15 

39.01 

123.16 

208.91 

328.49 

418.93 

506.62 

591.08 

Velocity 
(ft/s) 

NIA 
0.03 

0.12 

0.1 8 

0.23 

0.17 
0.18 

0.20 

0.24 

0.27 

0.30 

* 

Water 
Surface 

Elevation 
(ft) 

1,418.81 

1,419.00 
1,420.00 

1,421 .OO 

1,422.00 

1,423.00 

1,424.00 

1,425.00 

1,426.00 

1,427.00 

1,428.00 

Discharge 
(CfS) 

N/A 
0.03 

3.04 

10.09 

20.93 
28.35 

61.88 

121.90 

230.97 

388.03 

598.71 



Structure 13 
Rating Table for Irregular Channel 

Project Description 

Worksheet Structure 13 
Irregular Channel 

Method Manning's Formula 
Solve For Discharge 

lnaut Data 

Siaoe 0.000150 ftlft 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
n:\ isoiit rnodeiina\raiiwav dikes.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 1614kl 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,419.00 1,428.00 1.00 

TOP 
Width 

(ft) 

NIA 
7.02 

15.01 
99.68 

184.35 
288.02 
384.83 
471.69 
556.21 
637.47 

Flow 
Area 
(fi2) 

NIA 

3.2 
13.4 
70.8 

212.8 

443.9 
784.0 

1,212.3 
1,726.9 
2,323.7 

Velocity 
(nlS) 

N/A 
0.30 
0.47 

0.41 
0.57 
0.69 
0.83 
0.97 
1.10 
1.23 

Water 
Surface 

Elevation 
[fi) 

1,419.32 
1.420.00 
1,421 .OO 

1,422.00 
1,423.00 
1,424.00 
1,425.00 
1,426.00 
1,427.00 
1,428.00 

Wetted 
Perimeter 

(n) 

NIA 
7.22 

15.50 
100.32 

185.14 
288.90 
385.79 
472.75 
557.74 
640.01 

Discharge 
(Cfs) 

NIA 
0.95 

6.33 
29.15 

121.37 
307.35 
654.05 

1,180.92 
1,907.51 
2,854.28 



Structure 14 
Rating Table for Irregular Channel 

-- 
Project Description 

Worksheet Structure 14 
Flow Element irregular Channel 

Method Mannlng's Formula 

Solve For Discharge 

InDut Data 

Slope 0.000300 ftlft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Hotton's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1,422.00 1,428.00 1 .OO 

Project Engineec ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \split rnodeling\railway dikes.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Wetted 
Perimeter 

(ft) 

NIA 
16.38 
27.94 

145.75 
300.50 
413.86 
523.92 

Water 
Surface 

Elevation 
(fi) 

1,422.03 
1,423.00 
1,424.00 
1,425.00 
1,426.00 

1,427.00 
1,428.00 

TOP 
Width 

(ft) 

NIA 
16.22 
27.61 

145.36 
300.03 

412.82 
521.88 

Velocity 
(fvs) 

NIA 
0.52 
0.80 
0.60 
0.81 

1.05 
1.26 

Discharge 
(cfs) 

NIA 
4.99 

25.1 8 
64.94 

277.21 

733.73 
1,467.97 

Flow 
Area 
(ft? 

NIA 
9.7 

31.6 
107.9 
344.3 
701.7 

1,169.1 



Structure 15 
Rating Table for Irregular Channel 

Project Description 

Worksheet Structure 15 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

- - 
Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,420.00 1,428.00 1 .OO 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
q:\ ... \split modeling\raiiway dikes.fm2 ENGINEERING & ENViRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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TOP 
Width 

(ft) 

NIA 
8.80 

17.65 
26.36 
98.56 

220.72 

339.61 
449.92 
570.91 

Water 
Surface 

Elevation 
(ft) 

1,420.60 
1,421.00 
1,422.00 
1,423.00 

1,424.00 
1,425.00 
1,426.00 
1,427.00 
1,428.00 

Flow 
Area 
(tr-1 

N/A 
1.8 

15.0 

37.1 
85.2 

245.8 
526.0 
921.2 

1,434.9 

Wetted 
Perimeter 

(fi) 

NIA 
8.89 

18.01 
26.99 
99.46 

221.92 
341.12 
452.60 

574.70 

Discharge 
(cfs) 

NIA 
1.24 

27.77 

95.18 
159.97 
547.39 

1,460.13 
3,077.29 
5,492.55 

Velocity 
(WS) 

N/A 
0.71 
1.85 

2.57 
1.88 
2.23 

2.78 
3.34 
3.83 



Structure 16 
Rating Table for Irregular Channel 

~ - 

Project Description 

Worksheet Structure 16 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.004300 Wft 

Options 

Current Rouohness Method improved Lotter's Method - 
Oaen Channel Weighting Method improved Lotter's Method . . 
Closed Channel Weighting Metho1 Horion's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft] 1,413.00 1,419.00 1 .OO 

Elevation 
(ft) 

1.413.27 1 NIA I NlAl NIA 1 NIA( NIA 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \split madeling\railway dikes.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 
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Structure 17 
Rating Table for Irregular Channel 

Project Description 

Worksheet Structure 17 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

I n ~ u t  Data 

-- 

Current Roughness Method improved Loiter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methoi Hotton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1.407.00 1,413.00 1 .OO 

Project Engineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \split modeiing\railway dikes.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Water 
Surface 

Elevation 
(ft) 

1,407.03 
1,408.00 
1,409.00 
1,410.00 
1,411.00 
1,412.00 

1,413.00 

Discharge 
(cfs) 

NIA 
21.81 
73.36 

514.13 
1,666.63 
3.681.94 
6,695.56 

Velocity 
(h/s) 

NIA 
2.04 
1.84 
2.69 
3.70 
4.56 
5.33 

Flow 
Area 
(ft2) 

NIA 
10.7 
39.8 

190.8 
450.9 
806.8 

1,256.2 

Wetted 
Perimeter 

(8) 

NIA 
17.88 
77.63 

210.83 
309.95 
404.37 
498.79 

TOP 
Width 

(ft) 

NIP 
17.72 
77.2s 

210.31 
309.25 
402.67 

496.0s 



Structure 18 
Rating Table for Irregular Channel 

Project Description 

Worksheet Structure 18 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.003600 Wft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loiter's Method 

Closed Channel Weighting Metho, Horton's Method 

Anrihllte Minimum Maximum Increment . .. -- . 
Water S-nnce E evalton (It) 1,403.00 1,407.00 1 00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \split rnadeling\raiiway dikes.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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TOP 
Width 

(a) 

Wetted 
Perimeter 

(ft) 

Flow 
Area 
(It2) 

Velocity 
(ftls) 

Water 
Surface 

Elevation 

Discharge 
(cfs) 





, 

Structure 20 
Rating Table for Irregular Channel 

Project Description 

Worksheet Structure 20 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

slope 0.002900 Wit 

Options 

Current Roughness Method Improved LoUer's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Metho, Honon's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,390.00 1.397.00 1 .OO 

TOP 
Width 

(8) 

NfA 
10.13 

33.26 

133.06 

265.54 

411.97 

511.82 

606.87 

project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..isplit rnodellng\rallway dikes.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 1614kl 
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Flow 
Area 
(w) 

NIA 
2.3 

19.4 

102.5 

289.9 

629.8 

1,093.0 

1,653.3 

Velocity 
(WS) 

N/A 
0.84 

1.59 

1.92 

2.42 

3.03 

3.78 

4.44 

Water 
Surface 

Elevation 
(ft) 

1,390.69 

1.391.00 
1,392.00 

1,393.00 

1,394.00 

1,395.00 

1,396.00 

1,397.00 

Wetted 
Perimeter 

(ft) 

NIA 
10.20 

33.55 

133.53 

266.21 

412.90 

513.61 

61 1.66 

Discharge 
(cfs) 

NIA 
1.93 

30.74 

196.59 

701 6 1  
1,907.90 

4,134.05 

7,334.55 



Structure 21 
Rating Table for Irregular Channel 

Project Description 

Worksheet Structure 21 
FIOW Element Irregular Channel 

Method Manning's Formula 
Solve For Discharue 

Ootions 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Attdbute Minimum Maximum Increment 

Water Surface Elevation ( f t )  1,387.00 1,392.00 1 .OO 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS iNC. 
ql ... \split rnadeIing\iailway dikes.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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TOP 
Width 

(it) 

NIA 
12.15 

66.58 

188.34 

Wetted 
Perimeter 

(ft) 

NIA 

12.23 

66.92 

188.88 

Flow 
Area 
(ft') 

NIA 
4.0 

40.6 

153.4 

Velocity 
(WS) 

N/A 
1.25 

1.88 

2.28 

Water 
Surface 

Elevation 
(fi) 

1,387.58 

1.388.00 

1.389.00 

1,390.00 

Discharge 
(cfs) 

NIA 
5.03 

76.09 

349.64 





Structure 23 
Rating Table for Irregular Channel 

Project Description 

a Worksheet Structure 23 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

l nw t  Data 

Slope 0.003800 fMt 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lrnproved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Attribute Minimum Maximum Increment 

Water Sulface Elevation Iftl 1.375.00 1.379.00 1 .OO 

a 
Project Engineer: ENGiNEERlNG &ENVIRONMENTAL CONSULTANTS INC. 

q:\..isplit rnadeling\raiiway dikes.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Water 
Surface 

Elevation 
( f i )  

1,375.06 
1,376.00 

1,377.00 
1,378.00 
1,379.00 

Discharge 
(cfs) 

NIA 
22.98 

129.55 
338.45 

1,316.92 

Velocity 
(WS) 

N!A 

1.73 
2.68 
2.17 
2.83 

Flow 
Area 
(it2) 

N!A 
13.3 

48.3 
156.0 
466.0 

Wetted 
Perimeter 

(ft) 

N!A 
24.57 

46.51 
206.69 
415.21 

TOP 
Width 

(ft) 

N/A 
24.26 

45.80 
205.51 
412.88 



Structure 24 
Rating Table for irregular Channel 

Proiect Description 

Worksheet Structure 24 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

lnnllt Data ., ,--. 

Slope 0.003900 fffft 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Welghting Method Improved Loner's Method 
Closed Channel Weighting Methot Horlon's Method 

Attribute Minimum Maximum increment . .... 

Water S-rlace E cvalon (fl) 1,368.03 1.375.UO 1 00 

I q l  ... \split rnodeling\iailway dikes.tm2 ENGINEERING & ENb 

04/13/04 05:51:06 PM 0 Haestacl Methods, Inc. 37 Brookside Road W 

TOP 
Width 

(ft) 
(it) 

1,368.00 
1.369.00 
1,370.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
'IRONMENTAL CONSULTANTS INC. FiowMaster ~ 6 . 1  [614kI 
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Wetted 
Perimeter 

(ft) 

Flow 
Area 
(e) 

NIA 
27.90 

11 1.92 

Velocity 
(ft/s) 

Water 
Surface 

Elevation 

Discharge 
(cfs) 

NIA 
2.13 
3.18 

NIA 
13.1 
35.2 

NIA 
18.13 
26.89 

NIA 
17.90 
26.42 



Structure 25 
Rating Table for Irregular Channel 

Worksheet Structure 25 

- - 

Project Description 

Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Discharge 

input Data 

Slnne 0.003100 fWt 

Options 

Current Roughness Method Improved Loner's Method 

O ~ e n  Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Methol Horton's Method 

Anribute Minimum Maximum Increment 

Water Suiface Elevation (It) 1.364.00 1,372.00 1 .OO 

a 
Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \split modelinglrailway dikes.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.l 161 4k] 
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Flow 
Area 
(tt.) 

Velocity 
(fils) 

Water 
Surface 

Elevation 

Discharge 
(CfS) 

Wetted 
Perimeter 

(fl) 

TOP 
Width 

(ft) 



Structure 26 
Rating Table for Irregular Channel 

Project Description 

Worksheet Structure 26 
FIOW Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

- 

input Data 

Slope 0.003800 tuft 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho~ Horton's Method 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \split rnodeiing\raiiway dikes.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 
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Attribute Minimum Maximum Increment 

Water Surface Elevation (R) 1,361 .OO 1.367.00 1.00 

TOP 
Width 

(R) 

NIA 
14.70 
28.50 
94.03 

281.70 
468.25 
626.19 

Water 
Surface 

Elevation 
(ft) 

1,361.25 
1.362.00 
1,363.00 
1,364.00 
1,365.00 
1,366.00 
1,367.00 

Flow 
Area 
(ftz) 

NIA 
7.2 

27.6 
72.8 

255.8 
637.6 

1.184.9 

Wetted 
Perimeter 

(ft) 

NIA 
14.83 
28.93 
94.85 

282.79 
470.18 
629.12 

Discharge 
(cfs) 

NIA 
11.73 
69.94 

159.66 
626.33 

2,044.52 
4,729.00 

Velocity 
(WS) 

N/A 
1.62 
2.54 
2.19 
2.45 
3.21 
3.99 



Structure 27 
Rating Table for Irregular Channel 

Project Description 

Worksheet Structure 27 

FIOW Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.005400 Wff 

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Metho, Honon's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,358.00 1,361 .OO 1 .OO 

Water Discharge Velocity Flow Wetted TOP 
Suiiace (CfS) (ws) Area Perimeter Width 

Elevation (ft2) (ff) PI 
(it) 

1,358.00 0.18 0.50 0.4 5.43 5.42 

1,359.00 245.30 2.02 121.2 231.76 231.55 
1,360.00 1,467.10 3.20 458.5 441.40 440.58 

1,361 .OO 4,165.25 4.06 1,025.7 690.75 683.80 





Structure 29 
Rating Table for Irregular Channel 

Project Description 

Worksheet Structure 29 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

-- 

Input Data 

Slope 0.004300 Wfi 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Latter's Method 
Closed Channel Weighting Metho, Horton's Method 

Anribute Minimum Maximum increment 

Water Sulface Elevation (fl) 1,340.00 1,347.00 1 .OO 

Water Discharge Velocity Flow Wened TOP 
Surface (Cfs) (WS) Area Perimeter Width 

Elevation (f12) (it) 
(fi) 

1,340.39 NIA NIA N/A N/A N/A 

1,341 .OO 10.81 1.59 6.8 15.70 15.59 

1,342.00 71.96 1.66 43.3 93.80 93.52 

1,343.00 543.1 9 2.51 216.8 253.97 253.54 

1,344.00 1.850.78 3.36 551.0 415.75 415.22 

1,345.00 4,237.65 4.00 1,059.5 615.20 614.53 

1,346.00 8,351.17 4.71 1,771.9 804.44 803.43 

1,347.00 14,443.40 5.43 2,661.6 977.99 975.84 



Structure 30 
Rating Table for Irregular Channel 

Project Description 

Worksheet Structure 30 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.003500 Wft 

Options 

Current Roughness Method Improved Latter's Method 

Open Channel Weighting Method lmproved Latter's Method 

Closed Channel Weighting Metho, Horion's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,339.00 1.343.00 1 .OO 

TOP 
Width 

(ft) 

NIA 
64.86 

232.89 
462.08 
674.72 

* 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\..\spiit rnodeiing\raiiway dikes.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614kl 
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Wetted 
Perlrneter 

(8) 

NIA 
65.09 

233.41 
463.52 
677.16 

Flow 
Area 
(fie) 

NIA 
51.8 

173.7 
527.4 

1,095.8 

Velocity 
(fvs) 

NIA 
2.i6 
2.06 
2.74 
3.46 

Water 
Surface 

Elevation 
(ft)  

1.339.06 
1,340.00 
1,341 .OO 

1,342.00 
1,343.00 

Discharge 
(cfs) 

NIA 
11 1.66 
358.44 

1,443.58 
3,793.46 



Structure 31 
Rating Table for Irregular Channel 

Project Description 

Worksheet Structure 31 
Flow Eiement Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

inout Data 

S l o ~ e  0.002800 Wft 

options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Anribute Minimum Maximum increment 

Water Surface Elevation (R) 1,326.00 1,333.00 1.00 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
n-\ \anlit mnrlelinn\niiwav d i k ~ f r n 2  ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 1614kl 

TOP 
Width 

(fi) 

N/A 
12.59 

20.62 
70.82 

295.36 

548.33 
782.13 
988.08 

Wetted 
Perimeter 

( f i )  

N/A 
12.67 
20.97 

71.42 
296.15 

549.36 
784.11 
991.07 

Water 
Surface 

Elevation 
(ft) 

1,326.66 
1,327.00 
1,328.00 
1,329.00 

1,330.00 
1,331 .OO 

1,332.00 
1,333.00 

Velocity 
(WS) 

N/A 
0.97 
2.19 

1.75 
1.88 

2.51 
3.19 
3.83 

Discharge 
(Cfs) 

N/A 
3.45 

44.17 
86.34 

428.07 

1,629.56 
421 6.87 
8,467.41 

Flow 
Area 
(fis) 

N/A 
3.6 

20.2 
49.2 

227.3 
649.1 

1,323.9 
2,209.0 



Structure 32 
Rating Table for Irregular Channel 

Project Description 

Worksheet Structure 32 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.003600 f ~ f t  

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methog Hotton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,318.00 1,326.00 1 .OO 

TOP 
Width 

(ft) 

N/A 
N/A 

15.56 
24.80 
97.50 

318.27 
583.17 
815.60 

1,032.53 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Wetted 
Perimeter 

(ft) 

NIA 
NIA 

15.65 
25.11 
98.00 

318.90 
583.96 

816.48 
1,034.40 

Water 
Surface 

Elevation 
(fi) 

1,319.58 
1,319.58 
1.320.00 

1,321 .OO 

1,322.00 
1,323.00 
1,324.00 

1,325.00 
1,326.00 

Discharge 
(Cfs) 

NIA 
NIA 

6.71 
65.85 

124.30 
624.62 

2,075.87 
521 1.62 

10,278.47 

Velocity 
(ftls) 

N/A 
NIA 
1.25 

2.56 
1.93 
2.29 
2.91 
3.68 

4.39 

Flow 
Area 
(fie) 

NIA 
NIA 
5.4 

25.6 
64.5 

272.4 
713.2 

1,416.8 
2,340.9 



Structure 33 
Rating Table for irregular Channel 

Project Description 

e Worksheet Structure 33 
Flow Element irregular Channel 

Method 
Solve For 

Manning's Formula 
Discharge 

lnnllt Data 

Slope 0.004100 ftifl 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weiahtina Metho, Hotton's Method 

Prqect Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \split modeling\raiiway dikes.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 (614kl 
04/13/04 05:52:37 PM 0 Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,316.00 1,325.00 1 .OO 

TOP 
Width 

(f i) 

NIA 
12.05 

22.42 
86.06 

301.33 
580.39 
821 .OO 

1,061.60 
1,296.00 
1,530.00 

Water 
Surface 

Elevation 
(ft) 

1,316.50 
1,317.00 
1,318.00 

1,319.00 
1,320.00 
1.321 .OO 

1,322.00 
1,323.00 
1,324.00 
1,325.00 

Flow 
Area 
(w) 

N/A 
4.0 

21.2 

55.8 
249.5 
679.7 

1,380.4 
2.321.7 
3.500.6 

4,913.6 

Discharge 
(CfS) 

NIA 
5.21 

55.26 

113.15 
597.22 

2,051.22 
5,302.63 

10,628.15 
18,440.56 
29,041.09 

Wetted 
Perimeter 

(ft) 

N/A 
12.13 
22.69 

86.50 
301.88 
581.02 
821.71 

1,062.39 
1,297.73 
1,532.74 

Velocity 
(ftis) 

N/A 
1.30 
2.60 
2.03 
2.39 
3.02 
3.84 
4.58 
5.27 
5.91 



Structure 34 
Rating Table for lrregular Channel 

Project Description 

Worksheet Structure 34 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

lnpuf Data 

slope 0.0037oo wn 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Latter's Method 
Closed Channel Weighting Metho~ Honon's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,309.00 1,319.00 1.00 

TOP 
Wldth 
(fi) 

NIA 
6.76 

13.88 
21.01 

67.15 
195.95 
324.74 
453.54 
587.92 

746.10 
875.82 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \split rnodeling\rsilway dikes.fm2 ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/13/04 05:52:45 PM OHaestad Methods, lnc. 37 Brookside Road Waterbury, CT 06700 USA (203) 755-1666 Page 1 of 1 

Water 
Surface 

Elevation 
(n) 

1.309.74 
1,310.00 
131 1 .OO 

1.312.00 
1,313.00 

1,314.00 
1.315.00 
1,316.00 
1.317.00 
1,318.00 
131 9.00 

Velocity 
(ft/s) 

NIA 
0.93 
2.28 
3.15 
2.36 

2.54 
3.21 

3.89 
4.51 
5.02 
5.65 

Discharge 
(cfs) 

NIA 
1.36 

26.85 
92.22 

142.81 

485.94 
1,451.71 
3,272.95 
6,130.58 

10,174.49 

16,037.46 

Flow 
Area 
(n2) 

N/A 
1.5 

11.8 

29.2 
60.1 

191.6 

452.0 
841.1 

1,359.6 
2,026.6 
2,839.7 

Wetted 
Perimeter 

(fi) 

NIA 
6.84 

14.25 

21.66 
68.04 

196.94 
325.85 

454.76 
589.26 
747.64 
878.06 



Structure 35 
Rating Table for Irregular Channel 

Project Description * Worksheet Structure 35 
Flow Element irregular Channel 

Method Manning's Formula 
Solve For Discharae 

input Data 

Slope 0.002900 WR 

Ootlons 
- 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Attribute Minlmum Maximum Increment 

Water Sutiace Elevation (ft) 1,307.00 1,315.00 1 .OO 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \split modeling\railway dikes.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 
04/13/04 05:52:55 PM 0 Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

Wetted 
Perimeter 

(ff) 

NIA 
0.42 

21.58 
107.18 

293.57 
497.61 

718.24 

903.49 
1,087.55 

Flow 
Area 
(fw 

NIA 

4.2e-3 
10.9 
55.4 

255.3 

647.3 
1,253.6 
2,063.7 
3,056.8 

TOP 
Width 

(ft) 

NIA 
0.42 

21.39 
108.82 

293.06 
496.88 
717.26 

901.64 
1,084.70 

Velocity 
(WS) 

NIA 

0.1 1 
1.45 
1.47 
2.08 

2.72 
3.31 
3.97 
4.55 

Water 
Surface 

Elevation 
(ff) 

1,307.98 
1,308.00 

1,309.00 
1,310.00 
1,311 .OO 
1,312.00 
1,313.00 

1,314.00 
1,315.00 

Discharge 
(cfs) 

NIA 
4.43e-4 

15.83 
81.47 

531.77 

1,763.39 
4,1 54.92 
8,182.93 

13,919.11 



Structure 36 
Rating Table for Irregular Channel 

Project Description 

Worksheet Structurk 36 

I Flow Element Irregular Channel 

Method Manning's Formula 

I Solve For Discharge 

Input Data 

Siooe 0.0019~ WR 

I Options 

Current Roughness Method Improved Lotter's Method 

I Open Channel Weighting Method Improved Loner's Method 

I Closed Channel Weighting Metho, Horton's Method 

I Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,304.00 1,310.00 1.00 

- ~p 

a 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. 

q:\.,.\split rnodeling\iailway dikes.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiawMaster "6.1 [614k] 

04113104 05:53:03 PM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 1 of 1 

Wetted 
Perimeter 

(ft) 

NIA 
42.64 
53.25 

243.71 

483.85 

698.48 

902.30 

Water 
Surface 

Elevation 
(ft) 

1,304.20 

1,305.00 

1,306.00 
1,307.00 

1,308.00 

1,309.00 

1,310.00 

TOP 
Width 

(ft) 

N/A 
42.50 

52.92 

243.26 
483.21 

697.18 

900.00 

Velocity 
(Ws) 

N/A 
1.38 
2.33 

1.69 

2.08 

2.61 

3.11 

Discharge 
(cfs) 

NIA 
38.20 

175.57 

361.24 

1,199.24 

3,056.43 

6,131.24 

Flow 
Area 
(ftz) 

NIA 
27.6 

75.3 
213.3 

576.6 

1,170.6 

1,969.2 



Structure 38-39 
Rating Table for lrregular Channel 

Project Description 

Worksheet Structure 38-39 

Flow Element Irregular Channel 

Method 

Solve For 

Manning's Formula 
Discharge 

Input Data 

Slope 0.002000 n/tt 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weiohtina Metho, Horton's Method 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC 
a\ ... \s~ l i t  modellnq\railway dikes.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FiowMaSterv6.1 1614k1 

Attribute M~nimum Maximum Increment 

Water Surface Elevation ( f t )  1,303.00 1,306.00 0.50 

. . . . 
04113104 05:53:12 PM 0 Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

0 

Water 
Surface 

Elevation 
(8) 

1,303.00 
1,303.50 
1,304.00 
1,304.50 
1,305.00 
1,305.50 
1,305.00 

TOP 
Width 

(n) 

NIA 

100.00 
200.00 
750.00 
850.00 
850.00 
850.00 

Flow 
Area 
(nZ) 

N/A 
25.0 

100.0 
337.5 
737.5 

1,162.5 
1,587.5 

Discharge 
(Cfs) 

N/A 
18.83 

119.57 
376.26 

1,273.19 
2,716.05 
4,561.77 

Wetted 
Perimeter 

( f t )  

NIA 

100.05 
200.10 
750.10 
850.60 
851.60 
852.60 

Velocity 
(WS) 

NIA 
0.75 
1.20 

1.11 
1.73 
2.34 
2.87 



Structure 40-41 
Rating Table for Irregular Channel 

Project Description 

Worksheet Structure 40-41 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.002000 Wft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,302.00 1.304.50 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \split modeling\railway dikes.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/13/04 05:53:30 PM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

Water 
Surface 

Elevation 
(ft) 

1,302.36 

1,302.50 
1,303.00 
1,303.50 
1,304.00 
1,304.50 

Wetted 
Perimeter 

(ft) 

NIA 
29.80 

136.24 
383.68 
528.60 
822.75 

TOP 
Width 
(n) 

NIA 
29.80 

136.23 
383.66 
528.57 
822.22 

Flow 
Area 
(ftz) 

NIA 
2.1 

43.6 
167.8 

392.4 
738.9 

Discharge 
(cfs) 

NIA 
0.67 

38.72 
183.65 
610.70 

1,306.02 

Velocity 
Ifus) 

NIA 
0.32 
0.89 

1.09 
1.56 
1.77 



Structure 43-44 
Rating Table for Irregular Channel 

project Description 

0 Worksheet Structure 43-44 
FIOW Element Irregular Channel 

Method Manning's Formula 
Solve For Discharge 

Input Data 

Slope 0.002000 Wit 

Options 

Current Rouuhness Method Improved Lower's Method 

Open Channel Weighting Method lmproved Lotter's Method 

Closed Channel Weighting Methoe Horton's Method 

Attribute Minimum Maximum Increment 

Water Suriace Elevation (fl) 1,300.00 1.303.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \split rnodeling\raiiway dikes.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.7 [6?4k1 
04113104 05:57:14 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 

- 
Water 

Surface 
Elevation 

(fi) 

1.300.00 

~ 

Discharge 
(cfs) 

NIA 

Velocity 
(tt/s) 

NIA 

Flow 
Area 
(fiz) 

NIA 

Wetted 
Perimeter 

(fl) 

NIA 

TOP 
Width 

(ft) 

NIA 



WATERMAN WASH STRUCTURES 
NO. TYPE PHOTOS M.P. GPS POINTS @ 1 18'Bridge 1268 875.2 1440-1446 

2 2- 36" CMPs 1267 d a  1430-1438 
3 10'Bridge 1266 875.44 1421-1428 
4 2- 36" CMPs 1230-1231 d a  1408-1418 
5 2- 36" CMPs 1228-1229 d a  1398-1404 
6 2- 42"CMPs I180 d a  1001-1004 & 1036-1039 
7 18'Bridge 1181 876.78 1005-1009 & 1040-1043 
8 2- 42" CMPs 1182 nla 1014-1018 & 1044-1046 
9 2-48"CMPs 1183 n/a 1021-1025 & 1047-1049 
10 18'Bridge 1184 877.77 1030-1032,1050-1052,2029&3029 
11 57'Bridge 1185 878.34 1057-1061 
12 12'Bridge 1186 878.42 1062-1068 
13 13'Bridge 1187 878.77 1072-1079 
14 12'Bridge 1188 878.92 1081-1088 
15 2- 58" x 36" CMPs 1189 d a  1091-1098 
16 29'Bridge 1190 879.78 1106-1111 
17 17'Bridge 1191 d a  1116-1121 
18 11'Bridge 1192 880.29 1124-1131 
19 12'Bridge 1193-1194 880.45 1133-1139 
20 18'Bridge 1195 880.88 1144-1150 
21 18'Bridge 1196 881.2 1155-1161 
22 10' Bridge 1197 881.45 1164-1169 
23 3- 27" Steel Pipes 1198 d a  1173-1180 
24 18'Bridge 1199 882 1183-1189 
25 2- 48" CMPs 1200 d a  1192-1197 
26 2- 58" x 36" CMPs 1201 d a  1201-1207 
27 3- 5B.x 36" CMPs 1202 d a  1211-1216 
28 12'Bridge 1203 882.91 1219-1225 
29 10'Bridge 1204 883.25 1230-1236 
30 30'Bridge 1205 883.46 1239-1245 
31 18'Bridge 1206 884 1252-1258 
32 10' Bridge* 1207 884.39 1264-1272 
33 57'Bridge 1208-1209 884.5 1274-1278 
34 10'Bridge 1210 884.73 1281-1289 
35 12'Bridge 1211 884.97 1292-1298 
36 12'Bridge 1212 885.29 1303-1308 
37 10'Bridge 1213-1214 885.53 1312-1318 
38 35'Bridge 1215-1217 885.82 1321-1326 
39 17'Bridge 1218 885.98 1328-1333 
40 4- 38" Steel Pipes 1219 d a  1338-1345 
41 2- 54" x 36" CMPs I220 d a  1350-1358 
42 3' x 3' Wooden Box 1221 886.91 1359-1364 
43 2-4' x 2.5' Wood Box** 1222-1224 d a  1366-1372 
44 4' x 2.5' Wood Box*** 
45 2-4' x 2.5' Wood Box** 1225-1227 nla 1378-1382 

'Survey calls out Il 'bridge which was used to model. 
"Survey calls out single, observed in field to be double. 
"'Not in SUNey data, observed in field. Approximately 1200' east of structure 43. 
Note-Used 60"x38" CMP's to model the 58"x35' CMP's. 
Note-Used 36" pipes to model the 38" steel pipes. 
Note-Used 53Y34" CMP's to model the 54"x36" CMP's. 

GRND to SOFFIT HEC-i m 
4.2' CPC13 

CPC31 
3.1' CPC14 

CPClO 
CPC30 
CPC29 

4.3' CPC28 
CPC27 
CPC20 

3.8' CPC26 
4.5' CPC22 PNDCl 
5.6' CPC24 PNDCl 
5.0' CPC25 PNDC2 
3.1' CPDO9 

CPD12 
4.0' CPD13 
3.2' CPD46 
3.7' CPDl0 
1.8' CPD47 
4.9' CPD15 
3.8' CPDl7 
3.9' CPDl8 

CPD19 
4.5' CPD20 

CPD21 
CPE33 
CPE32 

2.3' CPE53 
4.1' CPE31 
3.6' CPE30 
4.3' CPE38 
5.9' CPE25 
3.0' CPE25 
2.3' CPE36 
2.6' CPE54 
1.6' CPF26 
3.7' CPF25 PNDFOl 
3.8' CPF27 PNDF0l 
3.0' CPF28 PNDF02 

CPF28 PNDAOZ 
CPF36 PNDF03 
CPF29 PNDFO4 
CPF29 PNDF04 
CPF20 PNDR05 
CPF20 PNDFO5 



Appendix D.4 

S ~ l i t  Modeling Technique for Railroad Stmctures 

The process for creating the DI-DQ records for the splits along the railroad involved 
several steps. The first step was to create a model of the cross section for the flow 
parallel to the railroad using Flow Master. The survey data (supplemented by contours) 
was used to create the cross section in Flow Master from which a rating curve was 
produced. These calculations can be found in Appendix D.5. 

The second step was to model the structure and railroad embankment using HY-8. This 
program also created a rating curve for the performance of the structure. Photographs of 
the structures and hydraulic calculations can be found in Appenhx D.4. 

The last step was to combine the rating curves together to come up with the DI-DQ 
records used in the HEC-1 model "with railroad". In this model all flow through the 
structure or overtopping the railroad is the diverted Q with the remainder Q routed 
parallel to the railroad to the next downstream structure or until it enters a floodpool. 

Example: Structure #l 

The following page shows the record drawing of the structure from which the design data 
was taken. Page 3 of the example shows the individual rating tables and the combined 
table 2s used in the HEC-1 model. FlowMaster and HY-8 output can be found in 
Appendices D.5 and D.4 respectively. 

Analyze 





Structure 1 - CPC13 
EXAMPLE - Combining Rating Curves to develop HEC-1 Diversion Record 

FiowMaster rating curve for flow conveyed along R/R at CPC13 

Eiev. Discharge 
1,508.91 NIA 
1,508.91 NIA 
1,508.91 N/A 
1,509.00 0.1 3 
1,510.00 44.1 
1,511.00 124.2 
1,512.00 481.73 
1,513.00 1,293.05 
1,514.00 2,838.1 1 
1,515.00 5,472.65 
1,516.00 9,130.56 

HY-8 rating curve for flow through structure and over RIR at CPC13 

Eiev. Structure Overtopping 
1506.45 0 0 
1508.65 150 0 
1509.91 300 0 
151 1.03 450 0 
1512.24 600 0 
1513.68 750 0 
151 4.4 81 5 0 

1514.64 836 63 
1514.9 858 189 

1515.09 874 318 
151 5.27 888 455 
1515.43 901 594 

Total 
0 

150 
300 
450 
600 
750 
81 5 
899 

1047 
1192 
1343 
1495 

Combined Rating Curve for Structure and Flowby at CPC13 

Water Culvert1 
Surface Weir Fiowbv Total 



EEC Job Number 303002 

Structure 1 

Waterman Wash Structure DIIDQ Records 

CPCI 3 
I 

Water Culvert1 
Surface Weir Flowby Total 



EEC Job Number 303002 

Structure 2 
CPC31 

Water Culvert1 
Surface Weir Flowby Total 

Waterman Wash Structure DIIDQ Records 



EEC Job Number 303002 Waterman Wash Structure DllDQ Records 

Structure 3 
CPC14 

Water Culvert/ 
Surface Weir Flowby Total 

I 01 1241 207 1 3471 4431 1102( 301 7 Dl 
01  1241 1721 2241 2761 376 1 769 DQ. 



EEC Job Number 303002 

Structure 4 
CPCI 0 

Water Culvert/ 
Surface Weir Flowby Total 

Waterman Wash Structure DIIDQ Records 



EEC Job Number 303002 Waterman Wash Structure DIIDQ Records 

Structure 5 

Surface Weir Flowby Total 



Waterman Wash Structure DIfDQ Records 



EEC Job Number 303002 Waterman Wash Structure DllDQ Records 

Structure 7 

Surface Weir Flowbv Total 



EEC Job Number 303002 Waterman Wash Structure DllDQ Records 

Structure 8 
CPC27 

Water Culvert1 
Surface Weir Flowby Total 

01 491 1111 270 1 5161 12651 2665 Dl 
01 49 1 751 1061 1531 188) 231 DQ 



EEC Job Number 303002 Waterman Wash Structure DIIDQ Records 

Structure 9 

Water Culvert/ 
Surface Weir Flowby Total 

Dl I 01 41 1 931 1921 321 1 10181 25271 5250 

DQ 0 1 41 1 82 1 1071 1571 2141 261 1 397 



EEC Job Number 303002 Waterman Wash Structure DIIDQ Records 

Structure 10 
CPC26 

Water Culvert1 
Surface Weir Flowby Total 



EEC Job Number 303002 

Structure 11 

Waterman Wash Structure DIIDQ Records 



EEC Job Number 303002 Waterman Wash Structure DllDQ Records 

Structure 12 
CPC24 

Water Culvert! 
Surface Weir Flowby Total 



EEC Job Number 303002 

Structure 13 

Waterman Wash, Structure DIIDQ Records 

a CpC25 Water Culvert1 



EEC Job Number 303002 

Structure 14 
CPDO9 

Water Culvert/ 
Surface Weir Flowby Total 

Waterman Wash Structure DIIDQ Records 



EEC Job Number 303002 Waterman Wash Structure DllDQ Records 

Structure 15 
CPD12 

water culvert/ . . 
Surface Weir Flowby Total 



EEC Job Number 303002 

Structure 16 
CPD13 

Waterman Wash Structure DIIDQ Records 

Water CulverV 
Surface Weir Flowby Total 

I 01 5961 8151 10511 14471 24951 4561 ) 871 6 Dl 
5961 8021 9661 11311 13151 15141 21 88 DQ 01 



EEC Job Number 303002 

Structure 17 

Water Culvert/ 
Surface Weir Flowby Total 

Waterman Wash Structure DIIDQ Records 



EEC Job Number 303002 

Structure 18 
CPD10 

Water Culvert1 
Surface Weir Flowby Total 

Waterman Wash Structure DIIDQ Records 1 



EEC Job Number 303002 Waterman Wash Structure DIIDQ Records 

Structure 19 
CPD47 * water culve, 

Surface Weir Flowbv Total 



EEC Job Number 303002 

Structure 20 
CPD15 

Water Culvert/ 
Surface Weir Flowby Total 

Waterrnan Wash Structure DIIDQ Records 



EEC Job Number 303002 Waterman Wash 

Structure 21 
CPD17 

I 

Water CulverV 
Surface Weir Flowby Total 

Structure DIIDQ Records 



EEC Job Number 303002 

Structure 22 
CPD18 

Waterman Wash Structure DllDQ Records 



EEC Job Number 303002 Waterman Wash Structure DIIDQ Records 

Structure 23 
@ CPDl9 

Water CulverV 
Surface Weir Flowby Total 



EEC Job Number 303002 Waterman Wash Structure DIIDQ Records 

Structure 24 
CPD20 

Water Culvert1 
Surface Weir Flowby Total 

I 0 1 275 1 4241 6441 8841 1721 ( 3390 1 Dl 64841 12099 
2751 3961 5321 6551 766 1 8771 13071 2977 DQ 01 



EEC Job Number 303002 Waterrnan Wash Structure DI/DQ Records 

Structure 25 

Water GulverV 
Surface Weir Flowby Total 

Dl 0 1 371 92 1 1921 402 1 9301 1661 1 3454 

DQ 0 1 01 23 1 821 2601 7351 14171 31 60 

**Flowby is the DQ record 



EEC Job Number 303002 

Structure 26 
CPE33 

Waterman Wash 

Water Culvert1 
Surface Weir Flowby Total 

Structure DIIDQ Records 

* 



EEC Job Number 303002 Waterman Wash Structure DIIDQ Records 

Structure 27 

Water Culvert/ 
Surface Weir Flowby Total 

Di 01 1951 467 1 1741 

DQ 01 1951 2221 274 



Waterman Wash Structure DIIDQ Records EEC Job Number 303002 

Structure 28 
CPE53 

Water CulverV 
Surface Weir Flowby Total 

Dl 1 01 60) 116) 228) 657) 2151) 5314 
DQ 0) 60) 1061 1661 221 1 2691 384 



EEC Job Number 303002 Waterman Wash Structure DIIDQ Records 

Structure 29 
@ CPE31 

Water Culvert/ 
Surface Weir Flowby Total 



EEC Job Number 303002 Waterman Wash Structure DIIDQ Records 1 

Structure 30 
CPE30 

Water Culvert1 
Surface Weir Flowby Total 

Dl 01 7491 10481 14791 30181 6472 

DQ 01 7491 9361 11211 1574) 2679 



EEC Job Number 303002 Waterman Wash Structure DIIDQ Records 

Structure 31 

rn CPE38 
Water Cuivertl 

Surface Weir Flowby Total 



EEC Job Number 303002 

Structure 32 
CPE25 

Waterman Wash Structure DIIDQ Records 

a 
Water Culvertl 

Surface Weir Flowby Total 

01 1771 2661 415) 5691 11691 2709 1 5937 Dl 
01 1771 2591 349 1 445) 5441 6331 725 DQ 



EEC Job Number 303002 Waterman Wash Structure DI/DQ Records 

Structure 33 a CPE25 

Water Culvert1 
Surface Weir Flowby Total 



EEC Job Number 303002 

Structure 34 
CPE36 

Waterman Wash Structure DIIDQ Records 

0 
Water Culvert/ 

Surface Weir Flowby Total 

Dl I 01 92 1 1671 5451 15671 34341 63301 10406 
01 01 241 59 1 1151 161 1 1991 232 DQ 



EEC Job Number 303002 Waterman Wash Structure DIIDQ Records 

Structure 35 

Water Culvert/ 
Surface Weir Flowby Total 

Dl 01 54 1 1311 2671 7741 20501 4491 1 8735 

DQ 01 0 1 161 81 1 5321 17631 41551 8183 

"'Flowby is DQ record. 



EEC Job Number 303002 Waterman Wash Structure DI/DQ Records 

Structure 36 
CPF26 

Water Culvert/ 
Surface Weir Flowby Total 



EEC Job Number 303002 Waterman Wash Stage-Storage-Discharge 

Process 

1. Using USGS, maps (10' contours), ponds were hand drawn onto maps. 
2. The areas were planimetered 3 times and the average was used. 
3. The storage volume was calculated using the equation V=d/3(Atop+Abottom+SQRT(Atop*Abottom)). 
4. The discharges from the structures were calculated using HY-8. 
5. The discharges for the routes were calculated using FlowMaster. 
6. Stage-Storage-Discharge cards were then created using the data. 
7. Divert cards were added to ponds which required them. 



Wat @ . dn Wash 
Structure 11 

Stage-Stora b echarge 

From HY-8-Sturcture 11 
Elevation ) 1418.20) 1419) 1420) 14211 14221 1423) 14241 1425) 1426) 1427) 1428 
Dischrge I 01 1401 3161 5701 9201 13381 1750) 20941 24321 27861 3896 

From HY-8-Sturcture 12 
Elevation ) 1417.64) 14181 1419) 14201 14211 14221 14231 14241 14251 14261 1427 
Dischrge 1 0) 18) 701 121 1 1891 2771 3771 4801 5821 677) 844 



Wat a! n Wash 
Structure 12 



EE d D Number 303002 Wa t@ i n  Wash 
Structure 13 

From HY-8, Structure 13 
Elevation 1417.41 1418 1419 1420 1421 1 422 1423 
Discharge 0 32 86 140 227 323 430 

Stage-Storage-Discharge relationship for structure 13 
SE 1417.4 7418 1419 1420 1421 1422 1423 
SV 0.0 0.1 1 .I 3.1 5.9 10.2 15.6 
SQ 0 32 86 141 233 352 551 



EE @ ob Number 303002 W a t a n  Wash 
Structures 37 and 38 

from HY-8, Structure 37 
Elevation 1298.58 1299 1300 1301 1302 1303 
Discharge 0 17 58 98 165 232 

from HY-8, Structure 38 
Elevation 1297.39 1299 1300 1301 1302 1303 
Discharge 0 228 384 623 855 1080 

from Flowmaster, divert between structures 38 & 39 
Elevation 1303 1304 1305 1306 
Discharge 0 120 1273 4562 

Stage-Storage-Discharge relationship for combined pond upstream of Structures 37-38 
SE 1297.4 1299 1300 1301 1302 1303 
SV 0 0.4 0.6 2.3 9.2 26.8 
SQ 0 245 442 72 1 1020 1312 

Divert after S-S-D (divert flow d/s of structure - remainder flow to pond at Structure 39) 
Dl 0 442 721 1020 1312 1694 
DQ 0 442 72 1 1020 1312 1574 



EE b ob NO. 303002 Wat b an Wash 
Structures 39 and 40 

from HY-8, Structure 39 
Elevation 1298.64 1299 1300 1301 1302 1303 
Discharge 0 23 89 158 263 355 

from HY-8, Structure 40 
Elevation 1298.63 1299 1300 1301 1302 1303 
Discharge 0 11 40 92 135 203 

from Flowmaster, divert between structures 40 & 41 
Elevation 1302.36 1303 1304 1304.5 
Discharge 0 39 61 0 1306 

Stage-Storage-Discharge relationship for combined pond upstream of Structures 39-40 
SE 1298.63 1299 1300 1301 1302 1303 
SV 0 0.05 0.4 3.2 13.3 31.7 
SQ 0 34 129 250 398 597 

Divert after S-S-D (divert flow d/s of structure - remainder flow to pond at Structure 41) 
Dl 0 34 129 260 398 597 
DQ 0 34 129 260 398 558 



EE a o No. 303002 
Structure 41 

from HY-8, Structure 41 
Elevation 1295.89 1297 1298 1299 1300 1301 1302 1302.5 1303 
Discharge 0 31 65 111 152 182 21 0 378 1136 

Stage-Storage-Discharge relationship for combined pond upstream of Structure 41 
SE 1295.89 1297 1298 1299 1300 1301 1302 1302.5 1303 
SV 0 0.1 0.3 0.7 1.5 2.5 5.9 10.5 19.7 
SQ 0 31 65 111 152 182 21 0 378 1136 



EEC 9 ob NO. 303002 @ Wat an Wash 
Structures 42 and 43 

from HY-8, Structure 42 
Elevation 1296.56 1298 1299 1300 1301 1301.5 1301.8 1302 1302.5 
Discharge 0 19 33 49 69 78 360 737 942 

from HY-8, Structure 43 
Elevation 1295.98 1298 1299 1300 1301 1301.5 1301.8 1302 1302.5 
Discharge 0 60 1 04 121 174 220 435 900 1559 

from Flowmaster, divert between structures 43 and 44 
Elevation 1300 1301 1302 1303 
Discharge 0 202 723 3510 

Stage-Storage-Discharge relationship for combined pond upstream of Structures 42-43 
SE 1296.56 1298 1299 1300 1301 1301.5 1301.8 1302 1302.5 
SV 0 0.8 3.3 8.4 19.9 27.2 33.1 41.9 58.9 
SQ 0 79 137 170 243 298 795 1637 2501 

Divert to pond F5 
Dl 0 170 445 761 1414 2360 461 8 
DQ 0 170 243 298 795 1637 2501 



EEC 3 ob No. 303002 Wat Q6 n Wash 
Structures 44 and 45 

from HY-8, Structure 44 
Elevation 1295.1 1296 1297 1298 1299 1300 1300.5 1301 
Discharge 0 13 28 49 73 188 809 1018 

from HY-8, Structure 45 
Elevation 1294.3 1296 1297 1298 1299 1300 1300.5 1301 
Discharge 0 47 91 131 168 296 1100 1671 

Stage-Storage-Discharge relationship for combined pond upstream of Structures 44-45 
SE 1294.3 1296 1297 1298 1299 1300 1300.5 1301 .O 
SV 0 2.5 8.6 20.3 38.2 61.8 77.3 92.7 
SQ 0 60 119 180 241 484 1909 2689 

















Appendix D.5 
FLOW SPLITS AND DIVERSION DATA 



Slope 0.005400 Wfl 
Water Surface Elevation 1,265.00 ft 

Project Summary Report 

Project Descriptlon 

Worksheet A02 .- 
Flow Element Irregular Channel 

Method Manning's Fonnula 

Solve For Discharge 

lnout Data 

Options 

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

Closed Channel Weighting Methot Horton's Method 

Mannlngs Coefficient 0.048 
Elevation Range 1.261 .OO to 1,265.00 

Discharge 1,352.76 cfs 
Flow Area 480.0 fP 
Wetted Perimeter 350.42 ft 
Top Width 350.00 ft 

Actual Depth 4.00 ft 
Critical Elevation 1,264.13 ft 

Critical Slope 0.032742 Wft 

Velocity 2.82 ftis a Velocl?y Head 0.12 ft 

Specific Energy 1,265.12 ft 
Froude Number 0.42 

Flow Type Subcriticai 

Roughness Segments 

Stan End Mannings 
Station Station Coefficient 

Or00 1 +40 0.050 
1 +40 1 +90 0.045 

1 +90 3r50 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \existing conditions\splits a.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
04/14/04 08:36:37 AM Q Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page I of 34 





Project Summary Report 

Project Description 

Worksheet A02-A - 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve Far Discharae 

Input Data 

Slope 0.005400 WR 
Water Surface Elevation 1.265.00 it 

Ootions 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methoc Horton's Method 

Results 

Manninss Coefficient 0.049 
Elevation Range 1,261 .OO to 1,265.00 

Discharge 1,351.63 cfs 

Flow Area 500.0 ftZ 
Wetted Perimeter 370.42 ft 
Top Width 370.00 ft 
Actual Depth 4.00 ft 
Critical Elevation 1,264.11 ti 
Critical Siope 
Velocity 
Velocltv Head 
Specific Energy I ,6511 ft 
Froude Number 0.41 
Flow T v ~ e  Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
~ n )  ~ n )  

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits a.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FinwMaster 6 . 1  [614k] 
04/14/04 08:38:37 AM O Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 34 



Table 
Rating Table for Irregular Channel 

project Descriptlon 

Worksheet AO2-A 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

lnout Data 

Slope 0.005400 Wit 

Options 

Current Roughness Method Improved Loner's Method 
Ooen Channel Weighting Method Improved Loner's Method - - 

Closed Channel Weighting Methoc Horton's Method 

Attribute Minimum Maximum Increment 
-~~ 

Water Surface Eievation (ft) 1.261.00 1,267.00 0.50 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits afm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlawMaster "6.1 [614k] 
04114104 09:02:51 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbnn/, CT 06708 USA (203) 755-1666 Page 1 of 1 

Wetted 
Perimeter 

(n) 

N/A 
35.10 
40.20 
45.30 
50.40 

130.40 
210.41 
290.41 
370.42 

371.42 
372.42 

373.42 
374.42 

Flow 
Area 
(w) 

N/A 
16.3 
35.0 
56.2 
80.0 

125.0 
210.0 
335.0 
500.0 

685.0 
870.0 

1,055.0 

1,240.0 

- 
Water 

Surface 
Elevation 

(fi) 

1,261 .OO 
1,261 .SO 
1,262.00 
1,262.50 
1.263.00 
1,263.50 
1,264.00 

1,264.50 
1,265.00 
1,265.50 

1,266.00 
1,266.50 

1,267.00 

TOP 
Width 

(A) 

N/A 
35.00 
40.00 
45.00 
50.00 

130.00 
210.00 
290.00 
370.00 

370.00 
370.00 
370.00 
370.00 

Discharge 
(CIS) 

NIA 
23.60 
77.44 

157.69 
264.16 
275.86 
469.03 

81 8.57 
1,351.63 

2.322.86 
3.432.26 

5,021.70 
6,455.99 

Velocity 
(Ws) 

N/A 
1.45 
2.21 
2.80 
3.30 
2.21 
2.23 
2.44 

2.70 
3.39 

3.95 
4.76 
5.21 



Project Summary Report 

Project Description 

Worksheet A02-6 - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.005400 Wft 
Water Suiface Elevation 1.265.00 ft 

Options 

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

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.047 
Elevation Range 1,262.00 to 1,264.00 
Discharge 1,204.08 cfs 
Flow Area 376.3 ft2 
Wetted Perimeter 232.21 ft 
Top Width 230.00 ft 
Actual Depth 3.00 ft 
Critical Elevation 1264.31 ft 

Critical Slope 0.033024 Wfi 
Velocity e 3.20 Ws 
Velocity Head 0.16 fi 

Specific Energy 1.265.16 fi 
Froude Number 0.44 
Flow Type Subcritical 

Calculation Messages: 
Water elevation exceeds lowest end station by 1.0 ft. 

Roughness Segments 

Stait End Mannings 
Station Station Coefficient 

O+OO 1 +60 0.050 
1 +60 1 +85 0.045 
1 +85 2+30 0.050 

Natural Channel Points 

Project Engineer: ENGiNEERiNG & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existino conditions\splits a.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 08:38:37 AM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755.1666 Page 3 of 34 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet A02-B 

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

Input Data 

Slope 0.005400 Wft 

Options 

Current Roughness Method improved Loner's Method 
Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,261 .OO 1.267.00 0.50 

* 
Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \existing canditions\splits a.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 09:03:01 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 1 of 1 

Wetted 
Perimeter 

(a) 

NIA 
NIA 
NIA 

20.10 
25.20 

125.21 
230.21 
231.21 
232.21 
233.21 
234.21 
235.21 

236.21 

Flow 
Area 
(ft2) 

N/A 
NIA 
NIA 
8.8 

20.0 
57.5 

146.3 
261.3 
376.3 
491.3 
606.2 

721.2 
836.2 

Watsr 
Surface 

Elevation 
(it) 

1,262.00 

1,262.00 
1,262.00 
1.262.50 
1,263.00 
1.263.50 
1,264.00 
1,264.50 
1,265.00 
1,265.50 
1.266.00 
1,266.50 

1,267.00 

TOP 
Width 

(ft) 

N/A 
NIA 
NIA 

20.00 
25.00 

125.00 
230.00 
230.00 
230.00 
230.00 
230.00 
230.00 

230.00 

Discharge 
(cfs) 

NIA 
NIA 
NIA 

12.20 
41.60 
78.20 

241.01 
683.58 

1,204.08 
1,841.99 

2,585.61 
3,426.48 
4,358.01 

Velocity 
(Ws) 

N/A 
N/A 
NIA 
1.39 
2.06 
1.36 
1.65 
2.62 
3.20 
3.75 
4.26 

4.75 
5.21 



Project Summary Report 

Project Description 

Worksheet AO2-C 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

-- 

Input Data 

slope 0.005400 wn 
Water Surface Elevation 1.265.00 ft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weighting Methog Hotion's Method 

-- - ~ 

Results 

Mannings Coefficient 0.048 
Elevation Range 1,262.00 to 1,264.00 

Discharge 1,446.00 cfs 

Flow Area 460.0 ft2 
Wened Perimeter 287.21 ft 
Top Width 285.00 ft 
Actual Depth 3.00 ft 

Critical Elevation 1,264.31 ft 

Critical Slope 0.033907 fVft il) Veioclty 3.14 Ws 
Veiaclty Head 0.15 ti 
Specific Energy 1,265.15 ft 

Froude Number 0.44 
Flow Tvoe Subcritical 

Calculation Messages: 
Water elevation exceeds lowest end station by 1.0 ft. 

Roughness Segments 

Start End Mannings 
Statlon Statlon Coefficient 

Natural Channel Points 

Station Elevation 
iftl iftl 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits a.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 08:38:37 AM @ Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 5 of 34 



Water Discharge Velocity Flow Wetted TOP 
surface (cfs) (fw Area Perimeter Width 

Elevation (ft2) (ft) (fi) 
(ft) 

1,262.00 NIA NIA NIA NIA NIA 

1,262.00 NIA NIA NIA NIA NIA 

1,262.00 NIA NIA NIA NIA NIA 

1.262.50 12.20 1.39 8.8 20.10 20.00 

1,263.00 41.60 2.08 20.0 25.20 25.00 

1,253.50 82.75 1.27 65.0 155.20 155.00 

1,264.00 279.99 1.60 175.0 285.21 265.00 

1,264.50 808.17 2.55 317.5 286.21 285.00 

1,265.09 1,446.00 3.14 460.0 287.21 285.00 

1,265.50 2,230.31 3.70 602.5 288.21 285.00 

1.266.00 3,146.72 4.22 745.0 289.21 285.00 

1.266.50 4,184.84 4.72 887.5 290.21 265.00 

1,267.00 5,336.61 5.18 1,030.0 291.21 285.00 



Project Summary Report 

Project Description 

Worksheet A04 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Discharoe 

Input Data 

S I O D ~  o.012800 wit 
Water Surface Elevation 1,342.50 ft 

Ootions 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method improved Lottefs Method 
Closed Channel Weighting Metho, Horlon's Method 

-~ 

Results 

Mannings Coefficient 0.045 
Elevation Range 1,342.00 to 1,344.00 
Discharge 37.65 cfs 
Flow Area 17.5 fte 
Wetted Perimeter 40.05 f t  
Top Width 40.00 ft  
Actual Depth 0.50 ft 
Critical Elevation 1,342.35 ft  
Critical Slope 
Velocity 
Velocltv Head 

0.043289 Wft 
2.15 ttJs 
0.07 ft 

Specific Energy 1,342.57 ft 

Froude Number 0.57 

Flow Tvoe Subcritical 

Roughness Segments 

Starl End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
cft, (ftl 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\..iexisting condltions\splits a.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 (614kI 
04/14/04 08:38:37 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbuy, CT 06708 USA (203) 755-1666 Page 7 of 34 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet A04 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.012800 fVft 

Options 

Current Rouahness Method Improved Lotter's Method - 
Onen Channel Weiahtina Method Improved Loner's Method - - 
Closed Channel Weighting Methot Hotton's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation ( f t )  1,342.00 1.347.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..iexisting conditions\splits a.tm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.1 [614kl 

04/14/04 09:03:32 AM 0 Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 I 

TOP 
Width 

(tt) 

Wetted 
Perlmeter 

(ft) 

Water 
Surface 

Elevation 

Velocity 
( f w  

Discharge 
(cfs) 

Flow 
Area 
(ft2) 



Project Summary Report 

0 
Project Description 

Worksheet A04-A - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

lnDut Data 

Slope 0.012800 Wft 

Water Surface Elevation 1.342.50 ft 

-~ 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Loiter's Method 
Closed Channel Weighting Metho, Honon's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 1,342.00 to 1,344.00 

Discharge 26.02 cfs 
Flow Area 12.5 ftz 

Wetted Perimeter 30.05 f t  

Top Width 30.00 ft 

Actual Depth 0.50 ft 

Critical Elevation 1,342.35 ft 

Critical Slope 0.043845 Wit 

@ Veloc, 2.08 Ws 

Velocity Head 0.07 fl 
Specific Energy 1,342.57 fI 
Froude Number 0.57 

Flow Type Subcritical 

- - 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 0+70 0.050 
0+70 1+10 0.045 
1+10 2+30 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q l  ... \existing conditions\splits a.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 08:38:37 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 8 of 34 



Table 
Rating Table for Irregular Channel 

-- 

Project Description 

Worksheet A04-A 
I 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

slope 0.012800 f ~ f t  

- - 
Options 

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

Attribute Minimum Maximum Increment 
- ~ 

Water Surface Elevation (ft) 1,342.00 1,347.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q;\ ... \existing conditions\spiits a.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614kI 

04/14/04 09;03:41 AM 0 Haestad Methods, Inc. 37 Braokside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 at 1 

p~ 

Water 
Surface 

Elevation 
(ft) 

1,342.00 
1,342.50 
1,343.00 

1,343.50 
1,344.00 
1,344.50 
1,345.00 
1,345.50 
1.346.00 
1,346.60 
1,347.00 

- 

Discharge 
(~1s) 

N/A 
26.02 
92.36 

182.28 

464.13 
1,099.92 
2,052.15 
3,070.83 
4,251.53 
5,581 .53 
7,050.89 

Velocity 
(WS) 

N/A 
2.08 
3.08 

2.47 
2.81 
3.93 
5.20 
6.02 
6.80 
7.54 
8.25 

Flow 
Area 
(h') 

N/A 
12.5 
30.0 
73.7 

165.0 
280.0 
395.0 
510.0 
625.0 
740.0 
855.0 

Wetted 
Perimeter 

(ft) 

NIA 
30.05 
40.10 

135.11 
230.11 
231.11 
232.11 
233.11 
234.11 
235.11 
236.1 1 

TOP 
Width 
(fi) 

NIA 
30.00 

40.00 
135.00 
230.00 
230.00 
230.00 
230.00 
230.00 
230.00 
230.00 



Project Summary Report 



Natural Channel Polnts 

Station Elevation 
(fl) (fl) 

5+20 1,239.00 

Project Summary Report 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits a.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 L614kl 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet A07 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.012800 iwn 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Hotton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation fft) 1.238.00 1,242.00 0.50 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits a.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
0411 4/04 09:03:50 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 1 of 1 

Water 
Surface 

Elevation 
(f9 

1,238.00 
1,238.50 
1,239.00 
1,239.50 
1,240.00 
1,240.50 
1,241 .OO 

1,241.50 

1,242.00 

Discharge 
(cfs) 

N/A 
25.18 

107.96 
390.34 

1,171.02 
2,848.18 
5,135.01 

7,951.92 
11,248.85 

Velocity 
(Ws) 

N/A 
1.83 
2.70 
2.81 

3.1 6 
4.27 
5.32 
6.30 

7.21 

Flow 
Area 
(ft2) 

NIA 
13.8 
40.0 

138.8 
370.0 
667.5 
965.0 

1,262.5 
1,560.0 

Wetted 
Perimeter 

(11) 

N/A 
40.08 
65.17 

330.18 
595.1 9 
596.19 
597.19 
598.1 9 

599.19 

TOP 
Width 

(ft) 

N/A 
40.00 
65.00 

330.00 
595.00 
595.00 

595.00 
595.00 
595.00 



Project Description 

Worksheet A07-A 
Flow Element irregular Channel 

Method Manning's Formula 
Solve Far Discharae 

Project Summary Report 

Input Data 

Slope 0.012800 n/ft 
Water Surface Elevation 1,238.50 ft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

-- 

Results 

Mannings Coefficient 
Elevation Range 
Discharge 
Flow Area 
Wetted Perimeter 
Top Width 

Actual Depth 
Critical Elevation 
Critical Slope 0.045896 Nft 

Velocity 1.86 N s  

Velocity Head 0.05 fl 
Specific Energy 1,238.55 ft 

Froude Number 0.55 

Flow Type Subcriticai 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

start End Mannings 
Station Station Coefficient 

O+OO 0+50 0.030 
0+50 0+80 0.045 
0+80 1 +50 0.050 
1 +50 1 +70 0.045 
1 +70 2+10 0.050 
2+10 2+25 0.045 

2+25 3+25 0.050 

Natural Channel Points 

Station Elevation 
cm (It) 

Of50 1,239.00 
0+60 1,238.00 
0+70 1.238.00 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\8piits a.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Natural Channel Points 

Station Elevation 
(fl, 
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Project Summary Report 

a Project Description 

Worksheet A08 
7 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

- 

Input Data 

S l o ~ e  0.007500 Wfl 
Water Surface Elevation 1,158.50 I t  

- - 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Mannlngs Coefficient 0.045 
Elevation Range 1,158.00 to 1,160.00 
Discharge 22.27 cfs 
Flow Area 15.0 fl2 

Wetted Perimeter 40.10 R 
Top Width 40.00 It 
Actual Depth 0.50 fl 
Critical Elevation 1,158.30 f l  

Critical Slope 
Velocity 
Veiocity Head 
Specific Energy 
Froude Number 
Flow Tvoe 

0.047200 Wft 
1.48 Ws 

0.03 ft 

1,158.53 ft 

0.43 
Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Stad End Mannings 
Station Station Coefficient 

- 

Natural Channel Points 

Station Elevation 
(It) f f t )  

0+95 1,158.00 
1 +05 
2+30 

1,159.00 
1.180.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..,\euisting conditions\splits a.frn2 ENGINEER~NG & ENVIRONMENTAL CONSULTANTS INC. FIowMaster "6.1 [614k] 
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Natural Channel Points 

Station Elevation 
l f l) l f l) 
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Table 
Rating Table for Irregular Channel 

-- - 

Project Description 

Worksheet A08 
Flow Element 

Method 
Solve For 

irregular Channel 

Manning's Fomlula 
Discharae 

. . . -. - - . -. 
Slope 0.007500 ft/tt 

Current Roughness Method improved Loiter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weiahtina Metho, Horton's Method 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits a.fm2 ENGINEERING & ENViRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
04114104 09:04:11 AM C3 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 I 

Attribuie Minimum Maximum Increment 

Water Surface Elevation (R) 1,158.00 1.162.00 0.50 

TOP 
Width 

(ft) 

- 
Water 

Surface 
Elevation 

lft) 

Discharge 
(cfs) 

Flow 
Area 
(nz) 

Velocity 
(WS) 

Wetted 
Perimeter 

(fi) 



Project Summary Report 

Project Description 

Worksheet ,408-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.007500 ftJR 
Water Surface Elevation 1,158.50 R 

Options 

Current Roughness Method Improved Loner's Method 

Open Channei Weighting Method lmpmved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 
Elevation Range 1,158.00 to 1,160.00 

Discharge 17.99 cfs 

Flow Area 12.5 W 

Wetted Perimeter 35.10 R 
Top Width 35.00 fl 
Actual Depth 0.50 i t  

Critical Elevation 1,158.31 ft 

Critical Slope 0.047569 tt/n 
Velocity 1.44 n/s 

Velocity Head 0.03 i t  

Specific Energy 1.158.53 ft 

Froude Number 0.42 

Flow Type Subcritical 

Caicuiation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO Of35 0.050 

0+35 Of60 0.045 
01.60 2+00 0.050 
2+00 2+30 0.045 

2+30 3+10 0.050 

Natural Channei Points 

Station Elevation 
(it) 

Of00 1,160.00 
0+35 1,159.00 

Ot45 1,158.00 
01.50 1.158.00 
Oc60 1,159.00 

l f 3 0  1,160.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits a.im2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614kl 
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Project Summary Report 

Natural Channel Poine 

Station Elevation 
(ft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet A08-A 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.007500 Wft 

Options 

Current Roughness Method improved Lotter's Method 
Open Channel Weighting Method improved Lotter's Method 

Closed Channel Weighting Methol Horton's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1,158.00 1,162.00 0.50 

TOP 
Width 

(fi) 

NIA 
35.00 
55.00 

182.50 
310.00 
310.00 
310.00 

310.00 

310.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing canditions\splits a.fm2 ENGINEERING & ENViRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614kl 
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Wetted 
Perimeter 

(ft) 

NIA 
35.10 
55.20 

182.72 

310.23 
311.23 
312.23 

313.23 
314.23 

Flow 
Area 
(tt2) 

NIA 
12.5 
35.0 
94.4 

217.5 

372.5 
527.5 
682.5 

837.5 

Velocity 
(ft/s) 

NIA 
1.44 
2.1 1 
1.74 
2.09 
3.12 

3.93 
4.57 
5.18 

Water 
Surface 

Elevation 
(fi) 

1,158.00 
1,158.50 
1.159.00 
1,159.50 
1,160.00 

1,160.50 
1,161 .OO 
1,161.50 
1,162.00 

Discharge 
(cfs) 

NIA 
17.99 
73.98 

164.21 
455.65 

1,161.87 
2,072.71 
3.121.94 

4,340.67 



Project Summary Report 

- 

Project Description 

Worksheet A09 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.0075oo tvn 
Water stcrface Elevation 1.192.50 fl 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 

Elevation Range 
Discharge 
Flow Area 
Wened Perimeter 

Top Width 
Actual Depth 
Critical Eievation 

Critical Slope 

Velocity 
Veioclty Head 
Specific Energy 
Froude Number 

~ i o w  Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 0+60 0.050 

Natural Channel Points 

Station Elevation 
!fi) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits a.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Natural Channel Points 

Station Elevation 
(n) (fi) 

0+90 1,193.00 

Project Summary Report 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Table 
Rating Table for Irregular Channel 

Project Description 0 Worksheet A09 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharoe 

- 

fnput Data 

Slope 0.007soo fvn 

Ootions 

current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

p~ 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,192.00 1,196.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \existing conditions\Splits a.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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TOP 
Width 
(fi) 

Water 
Suriace 

Elevation 
lfti 

Flow 
Area 
(ft? 

Wetted 
Perimeter 

(ft) 

Discharge 
(cfs) 

Velocity 
(Ws) 



Project Summary Report 

Project Description 

Wohhee t  A09-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.007500 wn 
Water Surface Elevation 1,192.50 ft 

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

Results 

Mannlngs Coefficient 0.045 
Elevation Range 1,192.00 to 1,194.00 

Discharge 6.86 Cfs 

Flow Area 5.0 ft2 
Wetted Perimeter 15.05 ft 

Top Width 15.00 ft 

Actual Depth 0.50 ft 

Critical Elevation 1,192.31 ft 

Critical Slope 0.048627 f ~ k  

Velocity 1.37 Ws 
Velocity Head 0.03 ft 
Specific Energy 1,192.53 ft  
Froude Number 0.42 
Flow Type Subcritical 

Roushness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 0+40 0.050 
0+40 0+65 0.045 

0+65 1+05 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
c$:\ ... \existing conditions\splits a.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 161 4kl 
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Table 
Rating Table for Irregular Channel 

Project Description - 
Worksheet A09-A 
Flow Element Irregular Channel 

Method Manning's Formula 

solve For Discharae 

Input Data 

slope o.007500 Wfi 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

- 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,192.00 1,196.00 0.50 

Water Discharge Velocity Wetted 
Suiface (We) 

Elevation (ft2) 
(ft) 

1 ,I 92.00 NIA N/A NIA 
1,192.50 6.86 1.37 5.0 15.05 15.00 
1.193.00 30.43 2.03 15.0 25.10 25.00 
1,193.50 69.44 1.85 37.5 65.1 1 65.00 
1,194.00 175.73 2.20 80.0 105.12 105.00 
1,154.50 413.35 3.12 132.5 106.12 105.00 
1,195.00 748.54 4.05 185.0 107.12 105.00 
1,195.50 1.107.63 4.66 237.5 108.12 105.00 
1,196.00 1,520.56 5.24 290.0 109.12 105.00 

04114104 09:04:38 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1 666 Page 1 of 1 



Project Summary Report 

Project Description 

Worksheet A10 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slooe 0.008500 ftM 
Water Surface Elevation 1,108.00 ft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Metho, Hotton's Method 

- -~ 

Results 

Mannings Coefficient 0.049 

Elevation Range 1,106.00 to 1 ,I 08.00 

Discharge 201.93 cfs 
Flow Area 90.0 ft2 
Wetted Perimeter 125.12 it 
Top Width 125.00 ft 
Actual Depth 2.00 n 
Critical Elevation 1.107.59 ft 
Critical Slope 0.042487 Wtt 
Velocity 2.24 fUs 

Velocity Head 0.08 ft 
Specific Energy 1,108.08 ft 
Froude Number 0.47 
Flow Tvne Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 01.50 0.050 
O+SO Ot75 0.045 

0+75 1 +25 0.050 

Natural Channel Points 

Station Elevation 
lft) ( f t )  

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditionsbplits a.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet A10 
Flow Element Irregular Channel 
Method Manning's Formula 
Salve For Discharge 

input Data 

Slope 0.008500 Wft 

Ootions 

Current ~oughnesd Method Improved Loner's Method 
Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Honon's Method 

Project Engineer: ENGiNEERiNG & ENVIRONMENTAL CONSULTANTS LNG. 
a:\ ... \existino conditions\solits a.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastei "6.1 161 4k1 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1 ,I 06.00 1 ,I 12.00 0.50 

TOP 
Width 

(ft) 

N/A 
15.00 
25.00 

Water 
Surface 

Elevation 
(W) 

1,106.00 
1,106.50 
1,107.00 

Velocity 
(f'Js) 

NIA 
1.46 
2.16 

Discharge 
(cfs) 

NIA 
7.30 

32.40 

Flow 
Area 
(flz) 

NIA 
5.0 

15.0 

Wetted 
Perimeter 

(fi) 

NIA 
15.05 
25.10 



Project Summary Report 

Project Description 

Worksheet Ai0-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

slope 0.008500 ftnt 
Water Surface Elevation 1,106.50 ft  

- -  - 

Options 

Current Roughness Method Improved Latter's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Methoc Honon's Method 

Results 

Manning6 Coefficient 0.045 
Elevation Range 1,106.00 to 1,108.00 

Discharge 8.75 cfs 

Flow Area 6.2 ItZ 

Wetted Perimeter 20.03 ft 
Top Width 20.00 ft 

Actual Depth 0.50 ft 

Critical Elevation 1,106.33 fi 

Critical Slope 0.048941 fffft 

Velocity 1.40 ftls 

Velocity Head 0.03 ft 

Specific Energy 1,106.53 ft 
Froude Number 0.44 

Fiow Type Subcritical 

Rouahness Seaments 

Start End Mannlngs 
Station Station Coefficient 

o+oo Ot50 0.050 
0+50 0+85 0.045 
0+85 1 +25 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

o+oo 1.108.00 

0+25 1,107.50 
0+50 1.107.00 

0+65 1,106.00 
0+70 1,106.00 
0+85 1,107.00 
1 +05 1 ,i 07.50 

1 +25 1.108.00 

Proiect Engineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits a.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Table 
Rating Table for lrregular Channel 

Project Description 

Worksheet A1 0-A 

Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Discharge 

lnout Data 

Slope 0.008500 Wft 

- 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weighting Metho, Holton's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1,106.00 1112.00 0.50 





Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet AI 1 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slooe 0.007900 twt 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1.143.00 1,147.00 0.50 

Water Discharge Velocity Flow Wetted TOP 
Surface (Cfs) (ws) Area Perimeter Width 

Elevation (w) (fi) (fl) 
(n) 

1,143.00 NIA NIA NIA NIA NIA 

1,143.50 7.04 1.41 5.0 15.05 15.00 

1,144.00 31.23 2.08 15.0 25.10 25.00 

1,144.50 79.29 1.51 52.5 125.10 125.00 

@ 1,145.00 272.40 1.95 140.0 225.11 225.00 

1,145.50 778.52 3.08 252.5 226.1 1 225.00 

1,146.00 1,391.23 3.81 365.0 227.11 225.00 

1,146.50 2,142.88 4.49 477.5 228.1 1 225.00 

1,147.00 3,019.60 5.12 590.0 229.11 225.00 - 



Project Summary Report 

project Description 

Worksheet All-A 
~ i o w  Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

slope 0.007900 wfi 
Water Surface Elevation 1,143.50 ft 

- 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weighting Metha Horton's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 1,143.00 to 1,145.00 

Discharge 7.04 cfs 

 low Area 5.0 ft2 

Wetted Perimeter 15.05 ft 

Top Width 15.00 ft 

Actual Depth 0.50 ft 
Critical Elevation 1,143.32 ft 

Critical Slope 0.048434 ftift 

Velocity 1.41 Ws 

Velocity Head 0.03 I t  

Specific Energy 1,143.53 ft 
Froude Number 0.43 

~ i o w  Type Subcriticai 

Roughness Segments 

Stall End Mannings 
Station Station Coefficient 

O+OO 1 +OO 0.050 

1 +00 1 +25 0.045 

1 +25 2+25 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits a.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMastei "6.1 [614kl 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet A l l -A  

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Horlon's Method 

Atlrihltt~ Minimum Maximum Increment . . . .. . - -. . 

Water Surface Elevation (ft) 1,143.00 1,147.00 0.50 

Water Discharge Velocity Flow Wetted TOP 
surface (cfs) (ws) Area Perimeter Width 

Elevation (fi2) (fi) (ft) 
fRI 



Project Summary Report 

Project Description 

Worksheet A1 8 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slooe 0.007000 Wft 
Water Surface Eievation 1,091 5 0  ti 

-- 
Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Manninas Coefficient 0.045 
Elevation Range 1.091 .OO to 1,095.00 

Discharge 9.97 cfs 

Flow Area 6.7 R2 
Wetted Perimeter 16.74 fi 

Top Width 16.67 ti 

Actual Depth 0.50 A 
Critical Elevation 1,091.29 fl 

Critical Slope 0.046923 W t  

Velocity 1.50 Ws 
Velocity Head 0.03 R 
Specific Energy 1,091.53 R 

Froude Number 0.42 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 2+00 0.050 
2+00 2+50 0.045 

Natural Channel Points 

Station Elevation 
(ft) ift) 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
a:\ ... \existino canditions\splits u.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaSter v6.1 [614kl 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet A1 8 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.007000 fI8t 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

NIA 
16.67 

23.33 
30.00 
36.67 
43.33 
50.00 

425.00 
450.00 
450.00 
450.00 

450.00 
450.00 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,091 .OO 1,097.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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TOP 
Width 

(ft) 

Wetted 
Perimeter 

(ft) 

Water 
Surface 

Elevation 

Velocity 
(Ws) 

Discharge 
(CfS) 

Flow 
Area 
(ft2) 



Project Summary Report 

Project Description 

Worksheet A1 6-A 
Flow Element Irregular Channel 

Method Mannlng's Formula 

Solve For Discharge 

Input Data 

Slope 0.007000 ftm 
Water Surface Elevation 1,091.50 fl 

Options 

Current Roughness Method improved Lotteh Method 

Open Channel Weighting Method Improved Loiter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 
Elevation Range 1,091 .OO to 1,095.00 
Discharge 9.59 cfs 
Flow Area 6.2 ft2 
Wetted Perimeter 15.10 f l  
Top Width 15.00 ft 

Actual Depth 0.50 ft ! 

Critical Elevation 1,091.29 f l  

Critical Slope 0.046632 fwt 
Velocity 1.53 ftis 

Velocity Head 0.04 f i  
Specific Energy 1,091.54 ft 

a 
Froude Number 0.42 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 2+00 0.050 
2+OO 2+40 0.045 
2+40 4+40 0.050 

Natural Channel Points 

Station Elevation 
(a) (fi) 

O+OO 1,095.00 
0+25 1,094.00 

2+00 1,094.00 

21.15 1,091.00 
2+25 1,091.00 

2+40 1,094.00 
4+15 1,094.00 

, 4+40 1,095.00 

a 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Table 
Rating Table for Irregular Channel 

Project Description 

() Worksheet A1 8-A - 
Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Discharge 

lnout Data 

Slooe 0.007000 ftm 

Options 

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

Attribute Minimum Maximum Increment 

Water Surface Elevation (fi) 1.091 .OO 1.097.00 0.50 

Elevation 

I I i 
1,091 .OO NIA NIA 
1.091 .SO 9.59 1.53 

Flow Wetted 
Area 1 Perigter 1 
(IF) 

Width 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..iexisting conditians\splits a.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 



Project Summary Report 

Project Description 

Worksheet A20 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

S l o ~ e  0.008900 ftlR 
water Surface Elevation 1.077.50 ft 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.045 
Elevation Range 1,077.00 to 1,080.00 

Discharge 11.46 cfs 

Flow Area 6.9 ft2 

Wetted Perimeter 17.57 ft 

Top Width 17.50 R 
Actual Depth 0.50 R 
Critical Elevation 1.077.32 I t  

Critical Slope 0.046074 WIt 

Velocity 1.67 Ws 

Velocity Head 0.04 ft 

Specific Energy 1,077.54 ft 

Froude Number 0.47 

Flow Type Subcritical 

Rouahness Seaments 
p~ p~ 

Start End Mannings 
Station Station Coeflicient 

O t O O  2tOO 0.050 
2tOO 2t40 0.045 
2+40 4t40 0.050 

Natural Channel Points 

Station Elovation 
(ft) (ft) 

otoo 1,080.00 
0+25 1,079.00 

2tOO 1,079.00 

2+15 1,077.00 
2125 1.077.00 
2+40 1,079.00 
4t15 1,079.00 
44-40 1.080.00 

Project Engineer: ENGiNEERiNa &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits a.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k1 
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Table 
Rating Table for lrregular Channel 

Project Description 

Worksheet A20 
Flow Element Irregular Channel 

Method Manning's Formula 
linhrm For Discharae 

Input Data 

Slope 0.008900 Wft 

Options 

Current Roughness Method Improved Lottets Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Attribute Minimum Maxlmum increment 

Water Surface Elevation (ft) 1,077.00 1,082.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..iexisting conditions\spiits a.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 09:05:42 AM O Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 866 Page 1 of 1 

Wetted 
Perimeter 

(ti) 

NIA 
17.57 
25.13 
32.70 
40.27 
415.29 
440.31 
441.31 
442.31 
443.31 
444.31 

Water 
Surface 

Elevation 
(ft) 

1,077.00 
1,077.50 
1,078.00 
1.078.50 
1,079.00 
1,079.50 
1,080.00 
1,080.50 
1,081 .OO 
1.081 .SO 
1,082.00 - 

TOP 
Width 

(it) 

NIA 
17.50 
25.00 
32.50 
40.00 
415.00 
440.00 
440.00 
440.00 
440.00 
440.00 

Velocity 
(W.9 

NIA 
1.67 
2.45 
3.06 
3.60 
2.02 
3.20 
3.97 
4.70 
5.38 
6.02 

Discharge 
(cfs) 

NIA 
11.46 
42.83 
97.62 
179.94 
508.70 

1,486.30 
2,719.43 
4,250.08 
6,048.92 
8,095.08 

Flow 
Area 
(V) 

NIA 
6.9 
17.5 
31.9 
50.0 
251.3 
465.0 
685.0 
905.0 

1,125.0 
1,345.0 



Project Summary Report 

Proiect Description 

I Worksliaet A20-A 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Dlscharae 

I slope 0.008900 ft/l 

input Data 

t 
Water Surface Elevation 1,077.50 R 

options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Method lrnproved Lotter's Method 
Closed Channel Weiahtina Methot Horion's Method 

Resuits 

Mannings Coefficient 0.045 
Elevation Range 1,077.00 to 1,080.00 

Discharge 21.70 cfs 

Flow Area 12.5 ft2 
Wetted Perimeter 30.05 It 
Top Width 30.00 fl 
Actual Depth 0.50 fl 
Critical Elevation 1,077.31 ft 
Cnticai Slope 0.045356 f ~ f l  
Velocity 1.74 Ws 
Veloclty Head 0.05 ft 
Specific Energy 1,077.55 ft 

Froude Number 0.47 

Fiow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

2+60 4+60 0.050 

Natural Channel Points 
-~ 

Station Elevation 
(fl) lfl) 

q:\ ... \existing conditions\splits a.fm2 ENGINEERING & El 
04/14/04 08:38:37 AM 0 Haestad Methods, lnc. 37 Brookside Road ' 

project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
UVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614kl 

Uaterbury, CT 06708 USA (203) 755-1 666 Page 27 of 34 



Table 
Rating Table for Irregular Channel 

a Project Description 

Worksheet A2O-A - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

InDut Data 

Options 

Current Roughness Method Improved Loiter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (fl) 1,077.00 1.082.00 0.50 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
~:\.. iexisting condltions\splits afm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 
04/14/04 09:05:52 AM @ Haestad Methods, lnc. 37 Brookside Road Waterbuw, CT 06708 USA (203) 755-1 666 Page 1 of 1 

Water 
Surface 

Elevation 
(ft) 

1,077.00 

Discharge 
(cfs) 

NIA 

Velocity 
(HS) 

NIA 

flow 
Area 
(fl?) 

NIA 

Wetied 
Perimeter 

(ft) 

NIA 

TOP 
Width 

(ft) 

NIA 



Project Summary Report 

ProJect Description 

Worksheet MI 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

- 

Input Data 

slooe 0.010800 fVft 
Water Surface Eievation 1.127.00 ft 

ODtionS ~. 
Current Roughness Method Improved Loner's Method 

Open Channei Weighting Method improved Lotter's Method 

Closed Channel Weighting Methoi Horton's Method. 

Results 

Mannings Coefficient 0.048 

Elevation Range 1,125.00 to 1,127.00 

Discharge 608.22 cfs 

Flow Area 250.0 ft2 

Wetted Perimeter 375.22 ft 

Top Width 375.00 ft 

Actual Depth 2.00 ft 

Critical Elevation 1.126.68 ft 
Critical Slope 0.042077 fVft 

Velocity 2.43 fVs 

Velocity Head 0.09 ft 

Specific Energy 1,127.09 ft 

Froude Number 0.53 

Flow Type Subcritical 

Rouqhness SeQmentS 

Start End Mannings 
Station Station Coefficient 

O+OO 0+90 0.050 

0+90 it15 0.045 

1+15 2+75 0.050 

2+75 3t05 0.045 

3+05 3t75 0.050 

Natural Channei Points 
- - 

Station Elevation 
(ft) (R) 

OtOO 1,127.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING 
q:\ ... \existing conditions\spiits a.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 
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Project Summary Report 

Natural Channel Points 

Station Elevation 
1RI in) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
a:\ ... \existing conditions\spiits a.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMasteiv6.1 [614k] 



Table 
Rating Table for Irregular Channel 

Proiect Descriotion 

Worksheet A21 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

slope 0.010800 Wtt 

Ootions 

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

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
a:\ ... \existinq canditions\spiits a.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlawMaster "6.1 (614111 . . 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,125.00 1,129.00 0.50 

Wetted 
Perimeter 

(n) 

Water 
Surface 

Elevation 
fft) 

TOP 
Width 
0) 

Veioclty 
(us) 

Discharge 
(cfs) 

Flow 
Area 
(p) 



Project Summary Report 

Project Description 

Worksheet A21-A 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

lnput Data 

S l o ~ e  0.010800 tVft  

Water Surface Eievation 1,127.00 fi 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horion's Method 

Results 

Mannings Coefficient 
Eievation Range 
Discharge 
~ i o w  Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Eievation 

Critical Slope 

Velocity * Velocitv Head 

0.049 

1,125.00 to 1,127.00 
754.88 cfs 
310.0 ftz 
460.19 ft 

460.00 ft 

2.00 ft 

1.126.67 ft 

Specific Energy 1,127.09 ft 
Froude Number 0.52 

~ i o w  Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
m, (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits a.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

NalLral Channal Po nls 

Station Elevation 
ffti mi 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits a.irn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

@ Worksheet A21 -A .. 
Flow Element 
Method 

irregular Channei 
Manning's Fonuia 

Solve For Discharge 

Input Data 

Slope 0.010800 ftift 

Options 

Current Roughness Method Improved Loner's Method 

Open Channei Weighting Method lmproved Lotter's Method 
Closed Channel Weightino Methot Horton's Method 

Attribute Minimum Maximum Increment 

Water Sulface Elevation (R) 1,125.00 1,129.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \existing conditions\splits afm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 1614kl . . 
04/14/04 09.06 11 AM 0 Haestad Methods, lnc 37 Brookslde Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 

Wetted 
Perimeter 

(fi) 

Water 
Surface 

Elevation 
(ft) . . 
1,125.00 
1.125.50 
1,126.00 
1,126.50 

1,127.00 
1,127.50 
1,128.00 
1,128.50 
1,129.00 

TOP 
Width 

(ft) 

Velocity 
(Ws) 

Discharge 
(cfs) 

Flow 
Area 
(ftz) 

NIA 
28.29 

115.01 
260.26 

754.88 

2,056.72 
3.571.10 
5,421.89 
7,577.79 

NIA 
1.74 
2.56 
2.02 
2.44 

3.81 
4.64 
5.42 
6.16 

NIP 
45.00 
70.00 

265.00 
460.00 
460.00 
460.00 

460.00 
460.00 

NIA 

16.3 
45.0 
128.8 
310.0 

540.0 
770.0 

1,000.0 
1,230.0 

NIA 

45.08 
70.17 
265.18 
460.19 

461.19 
462.19 

463.19 
464.19 



Project Summary Report 

Project Description 

Worksheet A64 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

- - 
Input Data 

Slope 0.009000 ftIR 
Water Surface Elevation 1,163.50 ft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Methoi Horton's Method 

p~~p - 

Results 

Mannlngs Coefficient 0.045 

Elevation Range 1,163.00 to 1,165.00 

Discharge 12.20 cfs 

Flow Area 7.5 W 
Wetted Perimeter 20.05 ft 

Top Width 20.00 if 
Actual Depth 0.50 fi 

Critical Elevation 1,163.32 ft 
Critical Slope 0.046473 ftift 

Velocity 1.63 ftls 

Velocity Head 0.04 R 
Specific Energy 1,163.54 R 
Froude Number 0.47 

Flow Type Subcrlticai 

Rouahness Seaments 
-- 

Stan End Mannlngs 
Statlon Statlon Coefflclent 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

0+00 1.165.00 
1 +00 1,164.00 

1+10 1 ,I 63.00 
1 +20 1,163.00 

1 +30 1,164.00 
1 +90 1.165.00 

Prolect Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
FNGlNFFRlNG & ENVIRONMENTAL CONSULTANTS INC. FlowMaster ~ 5 . 1  [614kl 



Table 
Rating Table for Irregular Channel 

Project Description 

@ Worksheet A64 - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Disoharge 

- - 

Input Data 

slope 0.009000 Wft 

OotlonS 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (R) 1,163.00 1,167.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits a.frn2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 09:06:21 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT06708 USA (203) 755-1666 Page 1 of 1 

Water 
Surface 

Elevation 
(fi) 

1.163.00 

Discharge 
(cfs) 

NIA 

Velocity 
(Ws) 

NIA 

Flow 
Area 
(*) 

NIA 

Wetted 
Perimeter 

(fi) 

NIA 

TOP 
Width 

(ft) 

NIA 



Project Summary Report 

Project Description 

Worksheet A64-A 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.009000 Wft 
Water Surface Elevation 1,163.50 H 

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Welghting Method Improved Loner's Method 

Closed Channel Weighting Methol Horton's Method 

Results 

Mannings Coefficlent 0.045 
Elevation Range 1 ,I 63.00 to 1 ,I 65.00 

Discharge 27.22 cfs 
Flow Area 17.5 ft2 
Wetted Perimeter 50.15 ft 
Top Width 50.00 ft 

Actual Depth 0.50 A 
Critical Elevation 1,163.33 ft 
Critical Slope 0.047121 Wtt 
Velocity 1.56 Ws 
Velocity Head 0.04 f t  
Specific Energy 1,163.54 ff 
Froude Number 0.46 
Flow Type Subcritical 

Calculation Messages: 
Flow Is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 0+70 0.050 
0+70 1 +00 0.045 
1 +00 1 +50 0.050 
1 +50 1 +75 0.045 
1 +75 1+85 0.050 

1 +85 2+10 0.045 
2+10 2 6 0  0.050 

Natural Channel Points 

Station Elevation 
(It) 

O+OO 1,165.00 
0+70 1,164.00 
01.80 1.163.00 
0+90 1 ,I 63.00 e 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Natural Channel Points 

Station Elevation 
lftl Ift) 

Project Engineer: ENGINEERINe & ENVIRONMENTAL CONSULTANTS INC. 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet A64-A 

Flow Element irregular Channel 
Method Manning's Formula 
solve For Discharge 

input Data 

Slope 0.009000 fVft 

Options 

Current Roughness Method improved Lotter's Method 

Open Channei Weighting Method improved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (A) 1,163.00 1 ,I 67.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\  existin^ in^ conditions\splits a.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 1614kl 

04/14/04 09:06:32 AM W Haestad Methods, 1°C. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

Wetted 
Perimeter 

(ft) 

N/A 
50.15 
80.30 

170.43 
260.55 
261.55 
262.55 
263.55 
264.55 

Flow 
Area 
(p) 

N/A 
17.5 
50.0 

112.5 
220.0 
350.0 
480.0 
610.0 
740.0 

TOP 
Width 

(ft) 

N/A 
50.00 
80.00 

170.00 
260.00 

260.00 
260.00 
260.00 
260.00 

Velocity 
(WS) 

N/A 
1.56 
2.29 

2.36 
2.60 
3.78 
4.66 

5.35 
6.00 

Water 
surface 

Elevation 
(ft) 

1,163.00 
1,163.50 
1,164.00 
1,164.50 
1 ,I 65.00 
1 ,I 65.50 

1,166.00 
1 ,I 66.50 

1,167.00 

Discharge 
(cfs) 

N/A 
27.22 

114.38 
265.07 
571.39 

1,323.65 
2,238.09 

3,262.02 
4,439.65 



Project Summary Report 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet 603 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

inDut Data 

Slooe 0.006300 fW# 

Options 

Current Rpughness Method Improved Loner's Method 
Open Channel Weighting Method lrnproved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation fttl 1.235.00 1.242.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... isxisting conditions\splits b.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Water 
Surface 

Elevation 
(ft) 

1.235.00 
1,235.50 
1,236.00 
1,236.50 
1,237.00 
1,237.50 
1,238.00 
1,238.50 
1.239.00 
1,239.50 
1,240.00 
1,240.50 

1,241.00 
1.241.50 
1,242.00 - 

Wetted 
Perimeter 

(tt) 

N/A 
30.05 
40.10 
50.15 
60.20 
70.25 
80.30 

130.31 
180.32 
230.33 
280.34 
261.34 
282.34 

283.34 
284.34 

TOP 
Width 

(fi) 

NIA 
30.00 
40.00 
50.00 
60.00 
70.00 
60.00 

130.00 
180.00 
230.00 
280.00 
260.00 
260.00 

280.00 
280.00 

Discharge 
(cfs) 

N/A 
18.26 
64.80 

141.66 
253.44 
403.59 
596.30 
682.47 
926.30 

1.310.17 
1,844.62 
2,892.96 

3,941.74 
5,120.15 
6.419.70 

Velocity 
(fi/s) 

NIA 
1.46 
2.16 
2.70 
3.17 
3.59 
3.98 
3.37 
3.31 
3.43 
3.62 

4.45 
4.99 
5.51 
6.00 

Fiow 
Area 
(ft') 

NIA 
12.5 
30.0 
52.5 
80.0 

112.5 

150.0 
202.5 
280.0 
382.5 

510.0 
650.0 
790.0 
930.0 

1,070.0 



- - 

Siope 0.0063oo wn 
Water Sulface Elevation 1,240.00 ft 

Project Summary Report 

-- p~ 

a Proiect Description 

Worksheet 603-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

i nw t  Data 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.049 

Elevation Range 1,237.00 to 1,240.00 

Discharge 366.71 cfs 
Flow Area 170.0 ft2 
Wetted Perimeter 200.28 n 
TOP Width 200.00 n 
Actual Depth 3.00 n 
Critical Elevation 1,239.35 f t  

Critical Slope 0.038356 Wit 
Velocity 2.16 ftls 
Velocity Head 0.07 f t  
Specific Energy 1,240.07 ft 
Froude Number 0.41 

Fiow Type Subcriticai 

Rouqhness Segments 

Start End Mannings 
Station Station Coefficient 

0+80 1 +20 0.045 
1 +20 2+00 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \existing conditions\spiits b.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS iNC. FiawMasterv6.1 [814k] 
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Table 
Rating Table for Irregular Channel 

- - - -  

ProJect Description 

Worksheet 603-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 
-pp~p - 

slope 0.006300 Wfi 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Attrihllte Minimum Maximum Increment . . . .. . . . - 
Water Surface Elevation (ft) 1,236.00 1.242.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:i ... \existing condltionskplits b.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

04114104 09:06:57 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CTO6708 USA (203) 755-1666 Page 1 af 1 

1,237.00 

1,237.00 
1,237.50 
1,236.00 
1,238.50 
1,239.00 
1,239.50 
1,240.00 
1,240.50 
1,241 .OO 

1,241.50 
1,242.00 

Wetted 
Perimeter 

(fi) 

NIA 

Water 
surface 

Elevation 
(fi) 

1.237.00 

TOP 
Width 

(ft) 

NIA 

Velocity 
(WS) 

NIA 

Discharge 
(cfs) 

NIA 
NIA 

NIA 
9.64 

36.03 
82.13 

151.40 
180.93 
366.71 
815.07 

1,356.21 
2,128.15 
2,873.42 

Flow 
Area 
(fp) 

NIA 
NIA 

NIA 
1.40 
2.06 
2.58 
3.03 
2.01 
2.16 
3.02 

3.67 
4.53 

5.04 

NIA 
NIA 
6.9 

17.5 
31.9 
50.0 
90.0 

170.0 
270.0 
370.0 
470.0 
570.0 

NlA 
NIA 

17.57 
25.13 
32.70 
40.27 

120.27 
200.28 
201.28 
202.28 
203.28 
204.28 

NIA 

NIA 
17.50 
25.00 
32.50 
40.00 

120.00 
200.00 
200.00 
200.00 
200.00 
200.00 



Project Summary Report 

Project Description 

Worksheet 803-8 
Flow Element Irregular Channel 

Method Manning's Formula 
(inla* Fnr Discharoe 

Input Data 

Slope 0.006300 Wl 
Water Surface Elevation 1,240.00 fl 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Methot Horlon's Method 

Results 

Manninss Coefficient 0.047 - 
Elevation Range 1,234.00 to 1,240.00 

Discharge 3,029.55 cfs 

Flow Area 1,165.0 ff2 

Wetted Perimeter 1,104.64 ft 

Top Width 1,100.00 ft 

Actual Depth 6.00 ft 
Critical Elevation 1,238.30 ft 
Critical Slope 0.025990 Wff 1) veiocyy 2.60 ftis 
Veioc~ty Head 0.11 ft 

Specific Energy 1,240.1 1 ft 

Froude Number 0.45 

Flow Tvoe Subcritical 

Roughness Segments 

Starl End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
lft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits b.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 08:39:08 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page3of 13 



Project Summary Report 

Natural Channel Points 

Station Elevation 
(It) (ft) 

1 +90 1,236.00 
2+00 1,239.00 
2+90 1.240.00 

3+80 1,239.00 
3+90 1,236.00 

4+00 1,236.00 
4+10 1,239.00 
4+70 1.240.00 
5+30 1,239.00 
5+50 1.234.00 
5+60 1,234.00 
5+80 1239.00 
6+60 1.240.00 
7 4 0  1,239.00 
7+60 1.235.00 
7+70 1.235.00 
7+90 1.239.00 
8+60 1.240.00 
9+30 1,239.00 

9+50 1.235.00 
9+60 1.235.00 
9+80 1,239.00 

11 +OO 1,240.00 

Project Engineer: ENG~NEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \existing conditions\spiits b.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. FlowMaster "6.1 [614k] 
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Table 
Rating Table forlrregular Channel 

Project Description 

Worksheet 603-6 
Flow Element irregular Channel 

Method Manning's Formula 

Solve Far Discharoe 

-- - 

Input Data 

Slooe 0.006300 fi/tt 

-~ 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methor Horfon's Method 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits b.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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p~~ -~ 

Anribute Minimum Maximum Increment 

Water Suriace Elevation (ft) 1,234.00 1,242.00 0.50 

Wened 
Perimeter 

(n) 

NIA 
14.12 

18.25 
52.57 
66.89 

108.17 

129.45 
150.73 
172.01 
193.30 
214.58 
659.61 

1,104.64 
1,105.64 
1,106.64 

1,107.64 
1,108.64 

Water 
Surface 

Elevation 
(n) 

1,234.00 
1,234.50 
1,235.00 
1,235.50 

1,236.00 
1.236.50 
1,237.00 
1,237.50 

1.238.00 
1,238.50 
1,239.00 
1,239.50 
1.240.00 
1,240.50 
1,241 .OO 

1,241.50 

1,242.00 - 

TOP 
Width 

(n) 

NIA 
14.00 
18.00 

52.00 
66.00 

106.67 
127.33 

148.00 
168.67 
189.33 
210.00 
655.00 

1,100.00 
1,100.00 
1,100.00 

1,100.00 
1,100.00 

Velocity 
(WS) 

N/A 
1.48 
2.20 
2.30 

2.73 
2.98 
3.34 

3.70 
4.06 
4.40 
4.73 
2.60 
2.60 
3.40 

4.18 
4.85 

5.35 

Discharge 
(cfs) 

N/A 
8.89 

30.75 
84.12 

180.24 
340.26 

576.67 
894.57 

1,301.17 
1,803.92 
2,410.12 
1,886.93 
3.029.55 
5,839.53 
9,456.97 

13,655.65 
18,003.97 

Flow 
Area 

(W2) 

N/A 
6.0 

14.0 
36.5 

66.0 
114.2 
172.7 
241.5 
320.7 
410.2 
510.0 
726.2 

1.165.0 
1,715.0 

2,265.0 
2,815.0 

3,365.0 



Project Summary Report 

Project Description 

Worksheet 813 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.007900 Wft 
Water Surface Elevation 1,225.00 fl 

Options 

Current Roughness Method improved Lotier's Method 

Open Channei Weighting Method improved Lolter's Method 
Closed Channel Welghting Metha, Horton's Method 

Results 

Mannings Coefficient 0.047 

Elevation Range 1,221 .00 to 1,225.00 

Discharge 2,797.29 cfs 
Flow Area 1,015.0 fls 
Wetted Perimeter 1,032.41 fl 
Top Width 1.030.00 ft 
Actual Depth 4.00 ft 
Critical Elevation 1,223.93 ft 

Critical Slope 0.027605 Wfl 
Velocity 2.76 Ws 
Velocity Head 0.12 fi 
Speciiic Energy 1,225.12 ft 

Froude Number 0.49 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 0+50 0.050 
0+50 0+75 0.045 
0+75 2+05 0.050 
2+05 2+50 0.045 
2+50 4+80 0.050 

4+80 5+30 0.045 

5+30 7+20 0.050 

7+20 7+70 0.045 

7+70 8+30 0.050 

8 6 0  8+80 0.045 
8+80 10+30 0.050 

Natural Channei Points 

Station Elevation 
(ft) (ft) 

OtOO 1,225.00 
0+50 1,224.00 
0+60 1,222.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits b.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet 813 
Flow Element irregular Channel 
Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.007900 fVft 

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methot Honon's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,221.00 1,227.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing condltions\splits b.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster ~ 6 . 1  1614kl 
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Water 
Surface 

Elevation 
(ft) 

1,221.00 
1.221 .SO 
1,222.00 
1,222.50 
1.223.00 
1.223.50 

1,224.00 
1,224.50 

1,225.00 
1,225.50 
1.226.00 

1,226.50 
1.227.00 

Velocity 
(WS) 

N/A 
1.62 
2.39 
2.94 
3.43 
3.89 

4.31 
2.76 

2.76 
3.78 
4.60 

5.34 
6.02 

Discharge 
(cfs) 

NIA 
46.52 

167.08 
374.97 
686.91 

1.117.15 
1,679.67 

1,656.70 
2,797.29 

5,778.34 
9,404.88 

13.657.63 
18,505.64 

Flow 
Area 
(w) 

NIA 
28.8 
70.0 

127.5 
200.0 

287.5 
390.0 

601.2 
1,015.0 

1,530.0 
2,045.0 
2,560.0 
3.075.0 

Wetted 
Perimeter 

(ft) 

N/A 
70.32 
95.65 

131.07 
161.49 

191.91 
222.33 
627.37 

1,032.41 
1,033.41 
1,034.41 

1,035.41 
1,036.41 

TOP 
Width 

(ft) 

NIA 
70.00 
95.00 

130.00 
160.00 
190.00 

220.00 
625.00 

1,030.00 

1,030.00 
1,030.00 
1,030.00 

1,030.00 



Project Summary Report 

Project Description 

Worksheet 613-A 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.007900 ftift 
Water Surface Eievation 1,225.00 R 

Options I 
Current Rouohness Method lrnproved Loner's Method - 
Open Channel Weighting Method improved Loner's Method 1 
Clond Channel Weiahtina Metho, Horton's Method 

Results I 
Mannings Coefficient 

Elevation Range 1,221 .OO to 1,225.00 

Discharge 672.89 d s  
I 

Flow Area 230.0 ft2 
Wetted Perimeter 230.46 ff 

TOP Widtk 230.00 ft 
Actual Depth 4.00 fl 
Critical Elevation 1,223.97 ft 

Critical Siope 

veiocjty 
Veioclty Head 
Specific Energy 1,225.13 ft 
Froude Number 0.52 

.Flow Type Subcritical I 
Rouahness Seaments 

Start End Mannings 
Station Station Coefficient 

Natural Channei Points 
- -- 

Station Elevation 

O+OO 1.225.00 
1 +OO 1,224.00 
1 +20 1,221 .oo 
1 +30 1,221 .OO 

1 f f i0 1,224.00 
2+30 1.225.00 

Proiect Enoineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. - 
q:\ ... \existing conditions\spiits b.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

p~ 

Project Description 

Worksheet 813-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.007900 Wft 

Options 

Current Roughness Method Improved Loner's Method 

00en Channel Weiahtina Method Improved Loner's Method , ~ 
. . 

Closed Channel Weighting Metho1 Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,221 .OO 1,227.00 0.50 

\ ' V  , I I I I 

1.221.001 NIA~ NIA I NIA I NIA~ NIA 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
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TOP 
Width 

(ft) 

Flow 
Area 
(ft2) 

Velocity 
(WS) 

Water 
Surface 

Elevation ,*, 

Wetted 
Perimeter 

( f t )  

Discharge 
(cfs) 



Project Summary Report 

a Project Description 

Worksheet 81 7 - 
Fiow Element 

Method 
Solve For 

Irregular Channel 
Manning's Formula 
Discharge 

Input Data 

Slope 0.006800 Wit 
Water Surface Elevation 1,210.00 R 

Options 

Current Roughness Method improved Loner's Method 
Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weiahtina Methot Hotton's Method 

Results 

Mannings Coefficient 0.047 

Elevation Range 1,208.00 to 1,210.00 
Discharge 238.77 cfs 
Flow Area 115.0 ff2 
Wetted Perimeter 160.12 ft 
Top Width 160.00 ft 
Actual Depth 2.00 A 
Critical Elevation 1,209.55 ft . Critic; Siope 
Velocity 
Veloclty Head 

Specific Energy 
Froude Number 
Flow Type Subcritical 

Rouohness Seaments " - 
Start End Mannings 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (n) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits bfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Table 
Rating  able for Irregular Channel 

1 Project Description 

Worksheet 817 
Flow Element irregular Channel 

Method Manning's Fornula 

Solve For Discharge 

Input Data 

Slope 0.006800 WR 

Ootions 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Methot Horton's Method 

Elevation 
(ffl / 

-- 
Attribute Minimum Maximum increment 

Water Sljrface Elevation (ff) 1,208.00 1.212.00 0.50 

q:\ ... \existing conditions\splits b.fm2 ENGINEERING ENVIRONMEN 
04114104 09:07:41 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 U 

TOP 
Width 

Flow 
Area 

Velocity 
(WS) 

Water 
Surface 

Wetted 
Perimeter 

Discharge 
(cis) 



Project Summary Report 

Project Description 

Worksheet 617-A 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.006800 Mt 
Water Surface Elevation 1,210.00 fl 

Options 

Current Roughness Method Improved Loner's Method 

Open Channei Weighting Method improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.047 

Elevation Range 1,208.00 to 1 2 1  0.00 
Discharge 238.77 cis 

Flow Area 115.0 ff2 
Wetted Perimeter 160.12 fi 
Top Width 160.00 f f  
Actual Depth 2.00 ft 
Critical Elevation 1,209.55 ft 

Critical Slope 

Specific Energy 
Froude Number 
Flow Type Subcritical 

Roughness Segments 

Stan End Mannings 
Station Station Coefficient 

O+OO 0+70 0.050 

0+70 1 +00 0.045 

1 +00 l+60 0.050 

Natural Channel Points 

Station Elevation 
(n) (ft) 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC 
q:\ ... \existing conditions\splits b.trn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. FlowMaster v6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet 817-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slooe 0.006800 tuft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channei Weighting Method improved Loiter's Method 
Closed Channel Weighting Methot Horion's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1,208.00 1,212.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits b.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 
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TOP 
Width 

(ft) 

NIA 
20.00 
30.00 
95.00 

160.00 
160.00 

160.00 
160.00 

160.00 

Flow 
Area 
(ft2) 

NIA 
7.5 

20.0 
51.2 

115.0 
195.0 

275.0 
355.0 
435.0 

Velocity 
( f w  

NIA 
1.41 
2.07 

1.67 
2.08 
2.88 
3.77 

4.37 
4.94 

Water 
Surface 

Elevation 
(ft) 

1,208.00 
1,208.50 
1,209.00 
1,209.50 
121 0.00 
1,210.50 

1,211 .OO 

1.211.50 
1,212.00 

Wetted 
Perimeter 

(fi) 

NIA 
20.05 
30.10 
95.11 

160.12 

161.12 
162.12 
163.12 
164.12 

Discharge 
(cfs) 

NIA 
10.60 
41.47 
85.84 

238.77 
561.10 

1,037.77 
1.552.68 
2,148.28 



Project Summary Report 

a Project Description 

Worksheet 823 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Siooe 0.005goo wn 
Water Surface Elevation 1,170.00 fi 

- - ~ - ~  ~ 

Current RouQhness Method Improved Lotter's Method 

Open Channei Weighting Method improved Lotter's Method 
Closed Channel Weighting Methoi Horton's Method 

Results 

Mannings Coeflicient 0.049 

Elevation Range 1,167.00 to 1,170.00 
Discharge 379.99 cfs 
Flow Area 175.0 ft2 
Wened Perimeter 195.25 ft 

Top Width 195.00 R 
Actual Depth 3.00 ft 

Critical Elevation 1,169.27 ft 
Critical Slope 0.036884 Wn 
Veloc~tY 2.17 WS 

Velocltt Head 0.07 ft 
Specific Energy 1,170.07 ft 

Froude Number 0.40 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channei Points 

Station Elevation 
lft) (fi) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \existing condit~ons\splits b.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster ~ 6 . 1  [614k] 
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Table 
Rating Table for Irregular Channel 

Proiect Descrlotion 

Worksheet 823 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

~ - - 

Input Data 

SlODe 0.005900 tuft 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Methob Horion's Method 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existiny conditions\splits b.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614i<] 
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-- 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1,167.00 1.172.00 0.50 

TOP 
Width 

(ft) 

NIA 
18.75 
27.50 
36.25 
45.00 

120.00 
195.00 
195.00 
195.00 
195.00 
195.00 

Water 
Surface 

Elevation 
(ft) 

1,167.00 
1,167.50 
1,168.00 
1,168.50 
1,169.00 
1,169.50 
1,170.00 
1,170.50 
1,171.00 
1,171 .SO 

1,172.00 

Fiow 
Area 
(ft') 

N/A 
7.2 

18.8 

34.7 
55.0 
96.2 

175.0 
272.5 
370.0 
467.5 
565.0 

Discharge 
(cfs) 

NIA 
9.60 

36.74 
85.16 

158.92 
196.70 
379.99 
820.68 

1,342.78 
2,089.63 
2,803.86 

Wetted 
Perimeter 

(ft) 

N/A 
18.81 
27.62 
36.42 
45.23 

120.24 
195.25 
196.25 
197.25 
198.25 
199.25 

Veloclty 
( f w  

NIA 
1.34 
1 .96 
2.46 
2.89 
2.04 
2.17 
3.01 
3.63 
4.47 
4.96 



Project Summary Report 

Flow Element 
Method 
Solve For 

Irregular Channel 
Manning's Formula 

Discharge 

hput Data 

slope 0.005900 tvn 
Water Surface Elevation 1,170.00 ft 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weiahtina Metho, Horton's Method 

Results 

Mannings Coefficient 0.047 
Elevation Range 1,167.00 to 1,170.00 

Discharge 313.10 cfs 

Flow Area 150.0 ftz 
Wetted Perimeter 190.41 ft 

Top Width 190.00 ft 

Actual Depth 3.00 ft 

Critical Elevation 1.169.42 ft 

Critical Slope 0.036132 tvtt 
~eioclty 2.09 ft/s 
Veloclty Head 0.07 ft 
Specific Energy 1,170.07 ff 
Froude Number 0.41 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

O+OO 1,170.00 
0+75 1,169.00 
0+85 1,167.00 

0+95 1.167.00 
1 +05 1,169.00 

1 +90 1 , I  70.00 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits b.fm2 ENGINEERING & ENViRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet 823-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.005900 Wlt 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Latter's Method 

Closed Channel Weighting Metho, Hoflon's Memod 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,167.00 1.172.00 0.50 

~ - 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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TOP 
Width 

(tt) 

NIA 
15.00 

20.00 

25.00 

30.00 

110.00 

190.00 

190.00 

190.00 

190.00 

190.00 

Wetted 
Perimeter 

(ft) 

N/A 

15.10 

20.20 

25.30 

30.40 

110.40 

190.41 

191.41 

192.41 

193.41 

194.41 

Water 
Surface 

Elevation 
( a  

1,167.00 

1,167.50 

1,168.00 

1 ,I 68.50 
1,169.00 

1 ,I 69.50 
1,170.00 

1.170.50 

1.171.00 

1 ,I 71.50 
1.172.00 

Velocity 
(fvs) 

N/A 
1.41 

2.08 

2.60 

3.05 
1.81 

2.09 

2.81 

3.44 

4.28 

4.76 

Discharge 
(cfs) 

N/A 
8.80 

31.20 

68.24 

121.83 

135.98 

313.10 

688.46 

1,170.79 

1.853.42 

2,523.14 

Flow 
Area 
(n2) 

N/A 
6.2 

15.0 

26.3 
40.0 

75.0 

150.0 

245.0 

340.0 

435.0 

530.0 



Project Summary Report 

Project Description 

Worksheet 826 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 
- -- - - - - . . , . 

Slope u.uutiuuu wn 
Water Surface Elevation 23.60 fl 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Manninos Coefficient 0.044 - 
Elevation Range 18.77 to 25.23 1 
Discharge 1,778.30 cis 

Flow Area 636.5 fV 
Wetted Perimeter 577.21 fl 
Top Width 576.66 fl 
Actual Depth 4.83 f l  
Critical Elevation 22.44 f l  

-, Critical Slope 0.024895 Wii 
Velocity 2.79 Ws 

Velocity Head 0.12 f l  

Specific Energy 23.72 fl 
Froude Number 0.47 
Flnw Tvna S!lbcriticai 

-~ - 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 5+08 0.044 

5+08 6+18 0.049 

6+18 7+23 0.044 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \split rnodeling\ww w-dsplits b w-rr.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614kJ 
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Project Summary Report 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

1 +52 23.04 

1 +53 22.95 

1 +55 22.83 
1 +57 22.72 

1 +67 22.1 1 
1 +82 20.98 

1 +94 20.12 
2+05 20.60 

2+20 21.24 

2+29 21.65 

2+35 21.93 

2+40 22.14 

2+43 22.30 

2+68 23.22 

3+03 23.27 

3+10 23.29 

3+40 23.31 

3+51 23.33 

3+54 23.33 

3+93 23.24 

4+06 23.19 

4135 23.13 

4+57 23.04 

4t76 23.03 

5+08 22.97 

5129 21.31 

5+39 20.33 

5+50 19.17 

5+53 18.90 

5+55 18.77 

5+64 19.55 

5+72 20.13 

6+18 23.15 

6t32 23.17 

6+57 23.25 

6+69 23.27 

6+75 23.29 

7+05 23.40 

7+23 23.60 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\...\spiit rnodeling\ww w-rr'splits b w-rr.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
FlowMaster "6.1 [614k] 

la15104 09:09:33 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 
Page 2 of 2 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 826 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Section Data 

Mannings Coefficient 0.044 

Slope 0.006000 fWfi 
Water Surface Elevation 23.60 fl 
Elevation Range 18.77 to 25.23 

Discharge 1,778.30 cfs 

Project Engineer: ENGiNEERlNG & ENVIRONMENTAL CONSULTANTS INC. 
":\...\split modeling\ww w-rfispiits b w-rrfmZ ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

Proiect DescriDtion 

Worksheet 830 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

slooe 0.0075oo wft 
Water Surface Eievation 1,153.00 fl 

-~ 
Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weighting Metho, Hotton's Method 

Results 

Mannings Coefficient 0.046 
Elevation Range 1,151.00 to 1,153.00 

Discharge 388.45 cfs 

mow Area 160.0 ft2 
Wetted Perimeter 195.06 ft 

Top Width 195.00 fi 
Actual Depth 2.00 fi 
Critical Elevation 1.152.54 f l  
Critical Slope 0.036288 Wfi 
Velocity 2.43 Ws 

Velocity Head 0.09 ft 

Specific Energy 1,153.09 It 
Froude Number 0.47 

 low Type Subcritical 

Roughness SeQrnents 
-- 

Start End Mannlngs 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ftl (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditians\splits b.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.l (614kl 
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Table 
Rating Table for Irregular Channel 

* Project Description 

Worksheet 830 
FIOW Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

lnDut Data 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Water Surtace Elevation (ft) 1,151.00 1,155.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
n.l lp~ict inn mnrii+inns\rnlita hfm? ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster ~ 6 . 1  1614k1 

Water 
Surface 

Elevation 
(fi) 

1,151.00 

Discharge 
(cfs) 

NIA 

Velocity 
(WS) 

NIA 

Flow 
Area 
(ft2) 

NIA 

Wetted 
Perimeter 

(ft) 

NIA 

TOP 
Width 

(ft) 

NIA 



Project Summary Report 

Project Description 

Worksheet 830-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

- 
input Data 

Slooe 0.007500 ttm 
Water Surface Elevation 1,153.00 ft 

options 
p~ - 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Manninas Coefficient 0.049 . 
Elevation Range 1,151.00 to 1,153.00 

Discharge 294.00 cfs 

Flow Area 150.0 W 
Wetted Perimeter 230.11 ft 

Top Width 230.00 ft 

Actual Depth 2.00 fl 
Critical Elevation 1,152.60 ft 

Critical Slope 0.044987 Wft 

Velocity 1.96 Ws 

Velocity Head 0.06 ft 

Specific Energy 1,153.06 ti 

Froude Number 0.43 

 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (W 

O t O O  1,153.00 
1 to0 1,152.00 

1+10 1,151.00 
1 +20 1,151.00 
1 +30 1,152.00 

2t30 1,153.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits b.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 

04/14/04 08:39:08 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page13of 13 



Table 
Rating Table for Irregular Channel 

* Project Description 

Worksheet B30-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

~ -~ 

Input Data 

s i o ~ e  0.007500 wn 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Methot Hotion's Method 

- - 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,151 .OO 1,155.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\...\existing conditions\splits b.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlawMaster "6.1 [614k] 
04114104 09:08:27 AM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT06708 USA (203) 755-1666 Page 1 of 1 

TOP 
Width 

(ft) 

NIA 
20.00 

30.00 

Wetted 
Perimeter 

(ft) 

NIA 
20.05 
30.1 0 

Water 
Surface 

Elevation 
(n) 

1,151.00 

1,151 .SO 
1,152.00 

Velocity 
(wS) 

NIA 
1.48 
2.18 

Discharge 
(Cfs) 

NIA 
11.13 
4355 

Flow 
Area 
(fi2) 

NIA 
7.5 

20.0 



Project Summary Report 

Project Description 

Worksheet C03 
 low Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.016700 ft/tt 
Water Suriace Elevation 1,675.00 ft 

options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.049 

Elevation Range 1,673.00 to 1,675.00 
Discharge 468.96 cfs 
Flow Area 150.0 ft2 
Wetted Perimeter 210.08 ft 

Top Width 210.00 ft 
Actual Depth 2.00 ft 
Critical Elevation 1,674.76 ft 

0 
Critical Slope 0.041190 ft/ft 

Velocity 3.13 Ws 

Velocity Head 0.15 ft 

Specific Energy 1,675.15 ft 
Froude Number 0.65 

 low Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO Oi85 0.050 
0+85 1 i 2 5  0.045 
1 +25 2+10 0.050 

Natural Channel Points 

Station Elevation 
( f t)  ( f t)  

O+OO 1,675.00 
0+85 1.674.00 

1 +00 1,673.00 
1+10 1.673.00 
1 +25 1.674.00 
2+10 1,675.00 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
q:\..iexistinQ conditions\splits c.im2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C03 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

-- 

Input Data 

slooe 0.016700 Wft 

-- 

Current Roughness Method Improved Loner's Method 
Open Channel Welghting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Hotton's Method 

Attribute Minlmum Maximum Increment 

Water Surface Elevation (ft) 1.673.00 1,677.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existiny conditiona\splits c fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

04114104 09:10:46 AM O Haestad Methods, inc. 37 Brookside Roaci Waterbury, CT 06708 USA (203) 755-1 666 Page 1 of 1 

Water 
Surface 

Elevation 
(ft) 

1,673.00 

1,673.50 

1,674.00 

1,674.50 

1,675.00 

1,675.50 

1,676.00 

1,676.50 

1,677.00 

Discharge 
(cfs) 

N/A 
18.53 

77.90 
171.98 

468.96 

1,150.36 

2,124.91 

3,187.49 

4.41 8.62 

Velocity 
(rt/s) 

NPA 
2.12 

3.12 

2.60 

3.13 

4.51 

5.90 

6.85 

7.75 

Flow 
Area 
(n2) 

NIA 
8.8 

25.0 

66.2 

150.0 

255.0 

360.0 

465.0 

570.0 

Wetted 
Perimeter 

(ft) 

NIA 
25.03 

40.07 

125.07 

210.06 

211.08 

212.08 

213.08 

214.08 

TOP 
Width 

(ft) 

N/A 
25.00 

40.00 

125.00 

210.00 

210.00 

210.00 

210.00 

210.00 



Project Summary Report 

-- 

e Project Description 

- ' Worksheet C03-A 
Flow Element Irregular Channel I 
Method Manning's Formula 
Solve For Discharge 

lnput Data 

slope 0.016700 Mt 
Water Surface Elevation 1,675.00 ft 

options I 
Current Roughness Method improved Lotter's Method 
Owen Channel Weightino Method improved Loner's Method 1 . . 
Closed Channel Weighting Metho, Hotton's Method 

Results 

Mannings Coefficient 0.047 
Elevation Range 1,673.00 to 1,675.00 

Discharge 545.14 cfs 
Flow Area 165.0 ft2 
Wetted Perimeter 225.08 ft 
Top Width 225.00 ft 
Actual Depth 2.00 n 
Critical Elevation 1,674.78 ft 
Critical Slope 0.037661 wit 
Velocity 3.30 ttls ' Velocity Head 0.17 n 
Specific Energy 1,675.17 ft 
Froude Number 0.68 
Flow Type Subcritical 

Rouahness Seqments 

Starl End Mannings 
Station Station Coefficient 

1 +45 2+25 0.050 

Natural Channel Points 

Station Elevation 
(ft) (fi) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \existing conditions\spiits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. FlowMaster "6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C03-A 
FIOW Element Irregular channel 

Method Manning's Formula 

Solve For Discharge 

- - 

Input Data 

Slope 0.016700 ivn 

- - 

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

Clased Channel Weightlng Metho, Horion's Method 

- - 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1,673.00 1,677.00 0.50 

Project Engineer: ENGINEERING & ENV~RONMENTAL CONSULTANTS INC. 
o:i ... \existino conditions\splits c.frn2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FiawMaster "6.1 [614k] 

Water 
Surface 

Elevation 
P )  

1,673.00 
1,673.50 
1,674.00 

1,674.50 
1,675.00 
1,675.50 

1,676.00 
1,676.50 
1.677.00 

Discharge 
(cfs) 

NIA 
24.95 
97.60 

201 .I 8 

545.14 
1,264.99 

2,332.45 
3,480.52 
4,809.51 

Velocity 
(Ws) 

NIA 
2.22 
3.25 
2.68 

3.30 
4.56 

5.98 
6.93 
7.82 

Flow 
Area 
(ft2) 

N/A 
11.3 
30.0 
75.0 

165.0 
277.5 

390.0 
502.5 

615.0 

Wetted 
Perimeter 

(ft) 

NIA 
30.03 
45.07 

135.07 
225.08 

226.08 
227.08 
228.08 
229.08 

TOP 
Width 

(ft) 

NIA 
30.00 
45.00 

135.00 
225.00 

225.00 
225.00 

225.00 
225.00 



Project Summary Report 

* Project Description 

Worksheet C06 

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

lnDut Data 

Slope 0.012700 ft/ft 
Water Surface Elevation 1.565.00 ft 

Options 

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

Results 

Mannings Coefficient 0.049 

Elevation Range 1,562.00 to 1,565.00 
Discharge 470.35 cfs 
Flow Area 165.0 W 
Wetted Perimeter 215.28 fl 
Top Width 215.00 fl 
Actual Depth 3.00 fi 

Critical Elevation 1,564.66 fl 
Critical Slope 0.040518 fWtt 
Velocity a 2.85 ftJS 

Veloclty Head 0.13 ft 

Specific Energy 1,565.13 ft 

Froude Number 0.57 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 0+90 0.050 
0190 1 +25 0.045 
1125 2+15 0.050 

Natural Channel Points 

Project Engineer ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits c.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Table 
Rating Table for lrregular Channel 

ProJect Description 

Worksheet COB 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slooe 0.012700 Wft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Lotter's Method 
Closed Channel Welghting Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Water Suriace Elevation (ft) 1,562.00 1,567.00 0.50 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditionsispliis c.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMasier "6.1 [614k] 
04/14/04 09:11:04 AM o Hvestad Methods, Inc. 37 Brookside Road Waterbury, CT06708 USA (203) 755-1666 Page 1 of 1 

Wetted 
Perimeter 

(ft) 

NIA 
12.57 
20.13 
27.70 
35.27 

125.27 
215.28 
216.28 
217.28 
218.28 

219.28 

Flow 
Area 
(ff) 

NIA 
4.4 

12.5 
24.4 
40.0 
80.0 

165.0 
272.5 
380.0 
487.5 

595.0 

Top 
Width 

(ft) 

NIA 
12.50 
20.00 
27.50 
35.00 

125.00 
215.00 
215.00 
215.00 

215.00 

215.00 

Velocity 
(ft/s) 

N/A 
1.84 
2.71 
3.42 
4.05 
2.55 
2.85 
4.06 
5.39 
6.18 

6.93 

Water 
Surface 

Elevation 
(ft) 

1,562.00 
1,562.50 
1.563.00 
1,563.50 
1,564.00 
1,564.50 
1,565.UO 
1,565.50 

1,566.00 
1.566.50 
1,567.00 

Discharge 
(cfs) 

N/A 
8.06 

33.85 
83.29 

161.89 
204.34 
470.35 

1,106.28 
2,050.02 
3,010.47 

4,120.43 



Input Data 

slope 0.012700 Wft 
Water Surface Elevation 1,565.00 ff 

Project Summary Report 

-- 

Project Description 

Worksheet C06-A - 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

- - 
Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weiahtin~ Metho* Horton's Method 

Results 

Mannlngs Coefficient 0.049 
Elevation Range 1,562.00 to 1,565.00 

Discharge 470.35 cfs 

Flow Area 165.0 ftz 

Wetted Perimeter 215.28 ff 

Top Width 215.00 ff 

Actual Depth 3.00 ff 
Critical Elevation 1,564.66 ff 
Critical Slope 0.040518 Wfi 
Velocity 2.85 Ws 
Veloclty Head 0.13 ff 

Specific Energy 1,565.13 f I  
Froude Number 0.57 

Flow Type Subcritical 

Rouahness Seaments " - 
StaR End Mannings 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(fi) (ft) 

O+OO 1,565.00 
01.90 1,564.00 

1 +05 1,562.00 
1+10 1,562.00 
1 +25 1,564.00 
2+15 1.565.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existinq conditions\splits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C06-A 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.012700 fVft 

Options 

Current Roughness Method Improved Lotter's Method 

O ~ e n  Channel Weighting Method Improved Lottar's Method . . 
Closed Channel Weighting Metho, Hotion's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1,562.00 1.567.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Wetted 
Perimeter 

(ft) 

NIA 
12.57 
20.13 
27.70 
35.27 

125.27 

215.28 
216.28 

217.28 
218.28 
219.28 

Water 
Surface 

Elevation 
(ft) 

1,562.00 
1,562.50 

1,563.00 
1,563.50 

1,564.00 
1,564.50 
1,565.00 
1,565.50 
1,566.00 
1,566.50 
1,567.00 

TOP 
Width 

(ft) 

NIA 
12.50 
20.00 
27.50 
35.00 

125.00 
215.00 
215.00 
215.00 
215.00 
215.00 

Velocity 
(Ws) 

N/A 
1.84 
2.71 
3.42 

4.05 
2.55 
2.85 

4.06 
5.39 
6.18 

6.93 

Discharge 
(cfs) 

NIA 
8.06 

33.85 
83.29 

161.89 
204.34 
470.35 

1,106.28 
2,050.02 
3,010.47 

4,120.43 

Flow 
Area 
(ftz) 

NIA 

4.4 
12.5 
24.4 

40.0 
80.0 

165.0 
272.5 
380.0 
487.5 
595.0 



Project Summary Report 

Project Description 0 Worksheet C07 - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

slope 0.010600 ttln 
Water Surface Elevation 1,545.00 ft 

Options 

Current Roughness Method improved Loner's Method 
Open Channei Weighting Method improved Lotter's Method - .  
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.048 
Elevation Range 1,542.00 to 1,545.00 

Discharge 2,583.52 cfs 
Flow Area 950.0 ftz 

Wened Perimeter 1,205.76 fl 
Top Width 1,205.00 f l  

Actual Depm 3.00 ft 

Critical Elevation 1.544.60 n 

e Critical Slope 0.038180 WR 
Velocity 2.72 Ws 
Velocity Head 0.11 R 
Specific Energy 1,545.11 fl 
Froude Number 0.54 
Flow Type Subcritical 

Roughness Segments 

Start End Mannlngs 
Station Station Coefficient 

O+OO 1 +OO 0.050 
1 +OO 1 N O  0.045 
1 +40 4+20 0.050 
4+20 4+80 0.045 
4+80 6+80 0.050 
6+80 7+40 0.045 
7+40 10+60 0.050 
101.60 11+05 0.045 
11 +05 12+05 0.050 

Natural Channel Points 

Station Elevation 
(n) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

Natural Channel Points 

Station Elevatlon 
(ft) (ft) 

2+80 1,545.00 
4+20 1.544.00 
4+40 1.542.00 
4+60 1,542.00 
4+80 1,544.00 
5+80 1,545.00 
6+80 1.544.00 
7+00 1,542.00 

7+20 1,542.00 
7+40 1,544.00 
9+00 1,545.00 

10+60 1,544.00 
10+75 1,542.00 
10+90 1,542.00 

11+05 1.544.00 
12+05 1.545.00 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \existing ~onditions\spiits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C07 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.010600  ti 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Hofton's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1.542.00 1,547.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing canditions\splits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 09:11:23 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

Water 
Surface 

Elevation 
( f i )  

1,542.00 

1,542.50 
1,543.00 

Discharge 
(cfs) 

N/A 

65.1 1 
231.06 

Velocity 
(WS) 

N/A 
1 .89 
2.80 

Flow 
Area 
(*) 

N/A 
34.4 
82.5 

Wetted 
Perimeter 

(fi) 

N/A 
82.67 

110.33 

TOP 
Width 

(fi) 

N/A 
82.50 

110.00 



Project Summary Report 

Project Description 

Worksheet C07-A 
Flow Element irregular Channel 

Method Manning's Formuia 

Solve For Discharae 

Slope 0.010600 Wfl 

Input Data 

t 

Water Surface Elevation 1,545.00 f l  

Options 

Current Roughness Method Improved Loner's Method 
Ooen Channel Weiahtina Method Improved Lotter's Method . . 
Closed Channel Weighting Metho, Horton's Method 

- 

Mannings Coefficlent 0.046 
Elevation Range 1,542.00 to 1,545.00 

Discharge 2,049.70 CIS 
Flow Area 800.0 f12 
Wetted Perimeter 1,200.42 ft 

Top Width 1.200.00 ft 
Actual Depth 3.00 ft 
Critical Elevation 1,544.70 ft 
Critical Slope 0.036882 ftRt 
Velocity 2.56 Ws 

Velocity Head 0.10 ft  
Specific Energy 1,545.10 R 

1 Froude Number 0.55 
Flow Type Subcritical 

Roughness Segments 

Start End Mannlngs 
Station Station Coefficient 

11+00 12+00 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 08:40:20 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 7 of 43 



Project Summary Report 

Natural Channel Points 

Station Elevation 
(t) (ft) 

4+25 1.543.00 

4+35 1,543.00 

4+50 1,544.00 

7+50 1.545.00 

10+50 1.544.00 

10+65 1.543.00 

10+85 1.543.00 

11+00 1.544.00 
12+00 1,545.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
a:\ ... \existing canditions\splits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C07-A 

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

Input Data 

Slope 0.010600 Wff 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method Improved Louer's Method 
Closed Channel Weighting Metho, Honon's Method 

Attribute Minlmum Maximum Increment 

Water Surface Eievation (ft) 1,542.00 1,547.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing canditions\spiits c.im2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.l [614kI 

04114104 09:11:35 AM GJ Haestad Methods. Inc. 37 Brooksicle Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

Wetted 
Perimeter 

(R) 

NIA 
27.57 
35.13 

102.77 
140.40 
670.41 

1,200.42 
1,201.42 

1,202.42 
1,203.42 
1,204.42 

Water 
Surface 

Elevation 
(ft) 

1,542.00 
1,542.50 

1,543.00 
1,543.50 
1,544.00 
1,544.50 
1,545.00 
1,545.50 
1,546.00 
1,546.50 
1,547.00 

TOP 
Width 

(ft) 

N/A 
27.50 
35.00 

102.50 
140.00 
670.00 

1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 

Velocity 
(fvs) 

NIA 
1.94 
2.89 
3.02 
3.46 
2.01 

2.56 
3.74 
4.56 
5.34 
6.11 

Discharge 
(cfs) 

NIA 
23.03 
79.41 

209.41 
452.55 
668.97 

2.049.70 
5,242.67 
9,129.28 

13,891.43 
19,564.66 

Flow 
Area 
(nz) 

NIA 
11.9 
27.5 
69.4 

130.0 
332.5 
800.0 

1.400.0 
2,000.0 
2,600.0 
3,200.0 



Project Summary Report 

Project Description 

Worksheet C09 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

slope o.016700 itnt 
Water Sutface Elevation 1,575.00 fi 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Methoc Hotton's Method 

Results 
- 

Mannings Coefficient 0.049 
Elevation Range 1,572.00 to 1,575.00 

Discharge 615.23 cfs 

Flow Area 180.0 ft2 

Wetted Perimeter 220.28 fi 

Top Width 220.00 fi 
Actual Depth 3.00 f l  

Critical Elevation 1,574.72 ft 

Critical Slope 0.038922 Wft # veioc!ty 3.42 ftis 

Veloc~ty Head 0.18 fi 

Specific Energy 1,575.18 fi 

Froude Number 0.67 

Flow Type Subcriticai 

Roughness Segments 

Start End Manning5 
Slation Station Coefficient 

O+OO Oc90 0.050 

0+90 1 +30 0.045 
1 +30 2+20 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC 
q:\ ... \existing conditions\splits c.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 08:40:20 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT06706 USA (203) 755-1666 Page 9 of 43 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet GO9 
NOW Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.016700 Wft 

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Hotion's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ftl 1.572.00 1,577.00 0.50 

P~oject Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 
04/14/04 0 9 1  1 :44 AM Haestud Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 1 of 1 

Water 
Surface 

Elevation 
(ft) 

1,572.00 
1,572.50 
1,573.00 
1,573.50 
1,574.00 
1,574.50 
1,575.00 
1,575.50 
1.576.00 
1,576.50 
1.577.00 

Flow 
Area 
(ft2) 

NIA 
' 6.9 

17.5 
31.9 
50.0 
92.5 

180.0 

290.0 
400.0 
510.0 
620.0 

Discharge 
(cfs) 

NIA 
15.70 
58.66 

133.72 
246.49 
291.59 
615.23 

1,396.32 

2.351.94 
3,708.72 
5,031.92 

Wetted 
Perimeter 

(ft) 

NIA 
17.57 

25.13 
32.70 

40.27 
130.27 
220.28 
221.28 
222.28 

223.28 
224.28 

Velocity 
(ft/S) 

NIA 
2.28 
3.35 
4.20 
4.93 

3.15 
3.42 

4.81 
5.88 
7.27 
8.12 

TOP 
Width 

(ft) 

N/A 
17.50 
25.00 
32.50 
40.00 

130.00 
220.00 
220.00 
220.00 
220.00 

220.00 



Project Summary Report 

Project Description 

Worksheet Cog-A 
FIOW Element 
Method 
Solve For 

Irregular Channel 
Manning's Formula 

Discharoe 

Input Data 

Slope 0.016700 Wft 
water Surface Elevation 1,575.00 ft 

Ootions 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

- 
Results 

Mannines Coefficient 0.049 
Elevation Range 1,572.00 to 1,575.00 

Discharge 540.06 cfs 

Flow Area 170.0 ft2 
Wetted Perimeter 230.41 ft 
Top Width 230.00 A 
Actuai Depth 3.00 A 
Critical Elevation 1,574.74 ft 
Critical Slope ' Head 

Specific Energy 1,575.16 ft 
Froude Number 0.65 

 low Tvoe Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
Ift) (A) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits c.fm2 ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
0411 4104 08:40:20 AM ID Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 10 of 43 



Table 
Rating Table for irregular Channel 

Project Description 

Worksheet Cog-A 
Flow Element irregular Channel 

Method Manning's Formula 
Solve Far Discharae 

Input Data 

Siooe 0.016700 ftlft 

Options 

Currant Roughness Method Improved Lotter's Method 

1 Open Channel WeighHng Method Improved Lonsr's Method 
Closed Channel Welghting Metho* Horton's Method 

I 
- -~ 

Attribute Minimum Maximum increment 

Water Surface Elevation ( f t )  1,572.00 1,577.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
IULTANTS INC. FlowMaster "6.1 [614k] 

Water 
Surface 

Elevation 
(n) 

1,572.00 

I q:\ ... \existing conditions\spiits c.fm2 ENGINEERING & ENVIRONMENTAL CON: 
04/14/04 09:11:54 AM @ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-166E Page 1 of 1 I 

Discharge 
(cfs) 

N/A 

Velocity 
( f w  

NIA 

Flow 
Area 
(p) 

NIA 

Wetted 
Perimeter 

(fi) 

N/A 

TOP 
Width 

(fi) 

NIA 



Project Summary Report 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C11 
Fiow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

p p p ~ ~  - 

Input Data 

Slope 0.01 1600 tvtt 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditians\splits c.irn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 L614kl 
04/34/04 09:12:03 AM O Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 

I 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Methoi Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,553.00 1,557.00 0.50 

TOP 
Width 

(ft) 

N/A 
20.00 
30.00 
115.00 
200.00 
200.00 
200.00 
200.00 
200.00 

Water 
Surface 

Elevation 
(ft) 

1,553.00 
1,553.50 
1,554.00 
1,554.50 
1,555.00 
1,555.50 
1,556.00 
1,556.50 
1,557.00 

Discharge 
(cfs) 

N/A 
13.85 
54.16 
114.64 
337.34 
857.39 

1,607.07 
2.434.36 
3.395.24 

Wetted 
Perimeter 

(n) 

N/A 
20.05 
30.10 
115.11 
200.1 1 
201.1 1 
202.11 
203.11 
204.1 1 

Velocity 
(WS) 

N/A 
1.85 
2.71 
2.04 
2.50 
3.65 
4.80 
5.60 
6.35 

Fiow 
Area 
(RS 

N/A 
7.5 
20.0 
56.2 
135.0 
235.0 
335.0 
435.0 
535.0 



Project Summary Report 

Project Description 

Worksheet C11-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.01 1600 ft/R 
Water Surface Eievation 1.555.00 fl 

Options 

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

Results 

Mannings Coefficient 0.049 
Elevation Range 1,553.00 to 1.555.00 

Discharge 330.09 cis 

Flow Area 140.0 tt2 
Wetted Perimeter 225.1 1 n 
Top Width 225.00 it 

Actual Depth 2.00 tl 
Critical Elevation 1,554.71 fi 
Critical Slope 0.045045 tuft 
Velocity 2.36 Ws 
Velocity Head 0.09 fl 
Specific Energy 1,555.09 fl 
Froude Number 0.53 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

-- 

O+OO 1 +OO 0.050 
1 +00 1 +25 0.045 
1 +25 2+25 0.050 

Natural Channel Points 

Station Elevation 
(fi) (fi) 

o+oo 1,555.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \eXistinQ conditions\splits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.1 [614k] 
04114104 08:40:20 AM a Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 12 of 43 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C11-A 
flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slooe 0.01 1600 ~ f t  

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum, Increment 

Water Surface Elevation fft) 1.553.00 1,557.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. ( 
q:\.,.\existing conditions\splits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] I 

04.114104 09:12:13 AM Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 I 

Wened 
Perimeter 

(n) 

N/A 
15.05 
25.10 

125.10 

225.11 
226.11 
227.1 1 
228.11 
229.1 1 

Water 
Surface 

Elevation 
(ft) 

1,553.00 
1,553.50 
1,554.00 
1,554.50 
1,555.00 
1.555.50 

1,556.00 
1,556.50 
1,557.CO 

TOP 
Width 

(n) 

N/A 
15.00 
25.00 

125.00 
225.00 
225.00 
225.00 
225.00 
225.00 

Velocity 
(fffs) 

NIA 
1.71 
2.52 
1.83 
2.36 
3.74 
4.62 
5.44 
6.20 

Discharge 
(cfs) 

NIA 
8.53 

37.85 

96.08 
330.09 

943.38 
1,685.83 
2,596.65 
3,659.02 

Flow 
Area 
(it2) 

NIA 
5.0 

15.0 
52.5 

140.0 
252.5 
365.0 

477.5 
590.0 



Project Summary Report 

Project Description 

Worksheet C12 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

slope o.oi1900 ftm 
Water Surface Elevation 1,560.00 f I  

- 

Options 

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

Results 

Mannings Coefficient 0.049 

Elevation Range 1,558.00 to 1,560.00 
Discharge 397.89 cfs 
Flow Area 155.0 fP 

Wetted Perimeter 225.1 1 ft 

Top Width 225.00 ft 

Actual Depth 2.00 ft 
Critical Elevation 1,559.68 f t  

Critical Slope 0.042748 ftiit 0 Velocity 2.57 Ws 
Velocity Head 0.10 tt 
Specific Energy 1,560.10 R 
Froude Number 0.55 

Flow Type Subcritical 

Rouohness Seoments - 
Stafi End Mannings 

Station Station Coefficient 

O+OO 0+95 0.050 

0+95 It30 0.045 

1 +30 2+25 0.050 

Natural Channel Points 

Station Elevation 
(ft) (fI) 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 08:40:20 AM OHaestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 13 of 43 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C12 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

inDut Data 

Slope 0.011900 Wft 

Options 

Current Roughness Method Improved Loner's Method 

Oeen Channel Welghting Method Improved Lotter's Method - - 

Closed Channel Weighting Methot Halton's Method 

Attribute Minimum Maximum increment 
-- - 

Water Surface Elevation (8) 1,558.00 1,562.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

04/14/04 09:12:21 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

TOP 
Width 

( f t )  

NIA 
25.00 

35.00 
130.00 
225.00 
225.00 
225.00 
225.00 
225.00 

Flow 
Area 
(ft2) 

NIA 
10.0 
25.0 
66.2 

155.0 
267.5 
380.0 
492.5 
605.0 

Velocity 
(n/s) 

N/A 

1.95 
2.87 
2.12 

2.57 
3.73 
4.91 
5.72 
6.48 

Water 
Surface 

Elevation 
(ft) 

1,558.00 

1,558.50 
1,559.00 
1,559.50 

1,560.00 
1,560.50 
1,561 .OO 

1,561 .SO 

1,562.00 

Wetted 
Perimeter 

(el 

N/A 
25.05 

35.10 
130.1 1 
225.11 
226.11 
227.1 1 
228.1 1 
229.1 1 

Discharge 
(cfsl 

NIA 

19.53 
71.82 

140.68 

397.89 
998.61 

1.866.84 
2,816.09 
3,918.26 



Project Summary Report 

Project Description 

Worksheet C12-A 

Flow Element irregular Channel 

Method Manning's Formula 
Solve For Discharoe 

- -  

input Data 

slope 0.01 1900 ft/R 
Water Surface Elevation 1,560.00 R 

Options 

Current Roughness Method Improved Loner's Method 
Open Channei Weighting Method improved Loner's Method 
Closed Channel Weighting Methoc Hotton's Method 

Results 

Manninas Coefficient 0.048 - 
Elevation Range 1,558.00 to 1,560.00 

Discharge 390.54 cfs 

Flow Area 145.0 ftz 
Wetted Perimeter 205.11 n 
Top Width 205.00 it 
Actual Depth 2.00 n 
Critical Elevation 1,559.69 fl 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 1,560.1 I n 
Froude Number 0.56 

Flow Type Subcriticai 

- 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

- -  

Natural Channel Points 

Station Elevation 
f f l i  (n) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditians\splitg c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
04/14/04 08:40:20 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 14 of 43 



Table 
Rating Table for Irregular Channel 

-- 
Project Description 

Worksheet Ct  2-A 
FIOW Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

lnout Data 

slope 0.011goo wn 

Options 

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

Attribute Minimum Maximum Increment 
- 

Water Surface Elevation (ft] 1,558.00 1,562.00 0.50 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
q:\ . \existing conditions\splils a.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614kj 

04114104 09:12:30 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT06708 USA (203) 755-1666 Page 1 of 1 

TOP 
Width 

(fi) 
(ft) 

1,558.00 
1.558.50 
1,559.00 
1,559.50 
1,560.00 
1.560.50 

1,561 .OO 
1,561.50 

1,562.00 

Flow 
Area 
(ft2) 

Velocity 
(ft/S) 

Water 
Surface 

Elevation 

NIA 
19.53 
71.82 

150.18 
390.54 
941 .I 9 

1,739.40 
2,631 0.27 
3,619.76 

Wetted 
Perimeter 

(ft) 

Discharge 
(cfs) 

NIA 
1.95 
2.87 
2.36 
2.69 

3.80 
4.97 
5.77 
6.52 

N/A 
10.0 
25.0 

63.7 
145.0 
247.5 

350.0 
452.5 
555.0 

NIA 
25.05 
35.10 

120.1 1 
205.11 
206.11 
207.1 1 
208.1 1 

209.1 1 

NIA 
25.00 
35.00 

120.00 
205.00 
205.00 
205.00 

205.00 
205.00 



Slope 0.013900 ~ f t  
Water Suriace Elevation 1,535.00 ft 

Project Summary Report 

- 
Project Description @ Worksheet C15 
FLOW Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

lnout Data 

- - ~ 

Options 

Current Roughness Method Improved Loiter's Method 
Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weiahtintt Metho, Horton's Method 

Mannings Coefficient 0.047 
Elevation Range 1.532.00 to 1,534.00 
Discharge 2,025.01 cfs 
Fiow Area 390.0 ft2 
Wetted Perimeter 237.08 f i  
Top Width 235.00 ft 

Actual Depth 3.00 ft 
Critical Elevation 1.534.66 ft 

Critical Slope 0.029588 wft 
@ vela? 5.19 ws 

Veloc~ty Head 0.42 ft 
Specific Energy 1,535.42 ft 

Froude Number 0.71 
Flow Type Subcritical 

Calculation Messages: 
Water elevation exceeds lowest end station bv 1.0 ft. 

Rouahness Seaments 

Stalt 
Station 

Natural Channel Points 

Station Elevation 
( f i )  ( f t )  

Project Engineer: ENGINEERING & ENV~RONMENTAL CONSULTANTS INC 
q:\ ... \existing conditions\splits cfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. FlowMasterv6.1 [614k] 
04/14/04 08:40:20AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, GT 06708 USA (203) 755-1666 Page 15 of 43 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C15 
Flow Element 
Method 

Irregular Channel 
Manning's Formula 

Solve For Discharge - 
innut Data 

Slope 0.013900 WR 

Optlons 

Current Rouohness Method Improved Loner's Method 

I Onen Channel Weiqhtina Method Improved Lotter's Method . - 

Closed Channel Weighting Metho, Hoiion's Method 

I Attribute Minimum Maximum Increment 
- - - -  

Water Surface Elevation (ft) 1,531 .OO 1.536.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q l  ... \existing conditions\splits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 09:12:3S AM a Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

Water 
Surface 

Elevation 

Discharge 
(cfs) 

Velocity 
(WS) 

TOP 
Width 

(ft) 

Flow 
Area 
(fie) 

Wetted 
Perimeter 

(ft) 



Input Data 

Slope 0.013900 Wfl 
Water Surface Elevation 1,535.00 R 

Project Summary Report 

Project Description 

Worksheet C15-A 
flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

- -~ 

Options 

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

Closed Channel Weighting Methoc Horton's Method 

Results 

Mannings Coefficient 0.045 
Elevation Range 1.531.00 to 1,534.00 

Discharge 3,055.58 cfs 
Flow Area 517.5 ft2 
Wetted Perimeter 272.74 ft 
Top Width 270.00 f l  
Actual Depth 4.00 ft 
Critical Elevation 1,534.67 ft 
Critical Slope 0.026110 fWfl 
Veioclty 5.90 fWs 
Veloclty Head 0.54 fi 
Specific Energy 1,535.54 fi 

Froude Number 0.75 

Fiow Type Subcritical 

Calculation Messages: 
Water elevation exceeds lowest end station by 1.0 fi 

Roughness Seaments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits c.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 08:40:20 AM 0 Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-3666 Page 16 of 43 



Natural Channel Points 

Station Elevation 

Project Summary Report 

. 
q:\ ... \existing conditions\spiits c.frn2 ENGINEERING & ENVIRONMEF 
04114104 08:40:20 AM 0 Haestad Melhods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203: 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet CIS-A 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

S l o ~ e  0.013~00 wn 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Anribute Minlmum Maximum Increment 

Water Surface Elevation (ft) 1,531 .OO 1,536.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
n \  \eristlnn mnditions\salits cfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 1614kl 

TOP 
Width 

(fi) 

N/A 
27.50 
40.00 
52.50 
65.00 

167.50 
270.00 
270.00 
270.00 

270.00 
270.00 

Wetted 
Perimeter 

(ft) 

N/A 
27.67 

40.33 
53.00 
65.66 

168.20 
270.74 
271.74 
272.74 
273.74 

274.74 

Flow 
Area 
(v) 

NIA 
10.6 
27.5 
50.6 
80.0 

138.1 
247.5 
382.5 
517.5 
652.5 

787.5 

Velocity 
(ws) 

NIA 
2.06 
3.02 
3.78 
4.44 
3.30 
3.44 
4.54 
5.90 
6.92 

7.68 

Water 
Surface 

Elevation 
(fi) 

1,531.00 
1,531.50 

1.532.00 
1,532.50 
1,533.00 
1,533.50 
1,534.00 
1,534.50 

1,535.00 
1,535.50 
1,536.00 

Discharge 
(cfs) 

NIA 
21.86 
82.97 

191.23 
355.39 
456.41 
851.82 

1,737.93 
3,055.58 
4,513.64 
6,046.43 



Project Summary Report 

Project Description 

Worksheet C17 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

Input Data 

Slope 0.010300 Wfl 
Water Sullaoe Elevation 1.51 5.00 f i  

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.049 

Elevation Range 1,513.00 to 1.515.00 
Discharge 31 1.04 cfs 
Flow Area 140.0 ft2 
Wetted Perimeter 225.1 1 ft 
Top Width 225.00 ft 
Actual Depth 2.00 ft 
Critical Elevation 1.514.68 ft 

Critical Slope 0.045345 Wft 
Velocity 2.22 Ws 
Velocity Head 0.08 R 
Specific Energy 1,515.08 ft 
Fruude Number 0.50 

Fiow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coeflicient 

O+OO 1 +00 0.050 

1 to0 1 +25 0.045 

1 +25 2+25 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Of00 1,515.00 

1 to0 1,514.00 

l+lO 1,513.00 

lc15 1,513.00 

1 +25 1,514.00 

2+25 1,515.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS LNG. 
q:\ ... \existing conditions\spiits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C17 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

- - 

Input Data 

sloDe 0.0103oo ft~n 

Options 

Current Roughness Method improved Loner's Method 
Open Channel Weighfing Method improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ftl 1,512.00 1.517.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits c fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster ~ 6 . 1  [614k] 
04114104 09:12:59 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT06708 USA (203) 755-1666 Page 7 of 7 

Water 
Surface 

Elevation 
(it) 

1,513.00 

Discharge 
(cfs) 

NIA 

Velocity 
(ftls) 

NIA 

Flow 
Area 
(p) 

NIA 

Wetted 
Perimeter 

(ft) 

NIA 

TOP 
Width 

(it) 

NIA 



Proiect Description 

Project Summary Report 

Solve For Discharae 

lnput Data 

Water Surface Elevation 1,515.00 ft 

. " - 
Closed Channel Weiahtina Methot Horton's Method 

Results 

Manning6 Coefficient 0.049 

Flow Type S ~ b ~ r l t l ~ a l  

Rouahness Seqments 

Project Summary Report 

Project Description 

Worksheet C17-A 
Fiow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

lnput Data 

Slope 0.010300 Wft 
Water Surface Elevation 1,515.00 ft 

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method lmproved Latter's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Manning6 Coefficient 0.049 
Elevation Range 1,512.00 to 1,515.00 
Discharge 726.77 cfs 

Flow Area 260.0 ftz 
Wetted Perimeter 300.21 ft 
Top Width 300.00 ft 
Actual Depth 3.00 ft 
Critical Elevation 1,514.53 R 
Critical Slope 0.038136 ttift 
Velocity 2.80 WS 
Velocity Head 0.12 It 
Specific Energy 1,515.12 ft 
Froude Number 0.53 
Flow Type S ~ b ~ r l t l ~ a l  

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

OtOO 1 +20 0.050 
1 t20 1 t80 0.045 
1 t80 3+00 0.050 

Naturai Channel Points 

Station Elevation 

OtOO 1,515.00 
1 +20 1,514.00 
1 +40 1,512.00 
1 t60 1,512.00 
1 +80 1,514.00 
3cOO 1.515.00 

project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits c.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 f614k1 
04114104 08:40:20 AM 62 Haastaci Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 19 of 43 

Start End Mannings 
Station Station Coefficient 

OtOO 1 +20 0.050 

1 t80 3+00 0.050 

Naturai Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits c.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 f614k1 
04114104 08:40:20 AM 62 Haastaci Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 19 of 43 



Table 
Rating Table for lrregular Channel 

a Project Description 

Worksheet C17-A 
Flow Element 

Method 
Solve For 

Irregular Channel 
Manning's Formuia 
Discharae 

Current Roughness Method improved Lotter's Method 
Opsn Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho, Horion's Method 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits c.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMastei "6.1 [614k] 
04/14/04 09:13:07 AM 0 Haestad Methods, 1°C. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 I 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,512.00 1,517.00 0.50 

TOP 
Width 

(ft) 

Weited 
Perimeter 

(ft) 

Water 
Surface 

Elevation 
lftl 

Discharge 
(CIS) 

Velocity 
(ft's) 

Flow 
Area 
(w) 





Table 
Rating Table for lrregular Channel 

Project Description 

Worksheet C18 
ROW Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.012700 ft/ft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Methol Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,532.00 1,537.00 0.50 

e 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\..iexisting condit,ons\splits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 
04114104 09:13:16 AM O Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 7551666 Page 1 of 1 

Top 
Width 

(ft) 
\ V L ,  

1.532.00 
1,532.50 
1 533.00 

Wetted 
Perimeter 

(ft) 

Flow 
Area 
(fi2tZ) 

NIA 

19.42 
68.91 

VelociV 
(fw 

Water 
Surface 

Elevation 
,<+, 

Discharge 
(cf S) 

NIA 

2.07 
3.06 

NIA 

9.4 
22.5 

NIA 

22.57 
30.13 

NIA 

22.50 
30.00 



Project Summary Report 

Proiect Descriotion 

Worksheet CIS-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.012700 Wit 
Water Surface Elevation 1.535.00 R 

Ootions 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methoi Horton's Method 

- 

Results 

Mannings Coefficient 0.049 

Elevation Range 1,533.00 to 1,535.00 

Discharge 641.38 cfs 

Flow Area 250.0 ft2 

Wetted Perimeter 390.22 R 
Top Width 390.00 fl 

Actual Depth 2.00 a 
Critical Elevation 1.534.73 ft 

Critical Slope 0.042534 fL'ft 
Velocity 2.57 fUs 

Velocity Head 0.10 R 
Specific Energy 1.535.10 ft 
Froude Number 0.56 

Flow Type Subcritical 

Rouqhness Sesrnents 

Start 
Statiol 

1 +00 1 +25 0.045 

1 +25 2+65 0.050 

2+65 2+90 0.045 

2+90 3+90 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing condit~ons\spiits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Project Summary Report 

e Natural Channel Points 

Station Elevation 
(fi) (ft) 

2+90 1.534.00 

3+90 1,535.00 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditlonsisplits c f m 2  ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C18A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.012700 fV7t 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Methoi Horton's Method 

Attribute Minimum Maximum Increment 

Water Suriace Elevation fft) 1,532.00 1,537.00 0.50 

1.534.50 205.28 2.1 1 97.5 220.21 220.00 

1,535.00 641.38 2.57 250.0 390.22 390.00 

1,535.50 1,775.46 3.99 445.0 391.22 390.00 

1,536.00 3,141.62 4.91 640.0 392.22 390.00 

1.536.50 4,816.98 5.77 835.0 393.22 390.00 

0 
Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 

q:\..iexisting conditions\splits c.im2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 
04114104 09:13:26 AM O Haestaci Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1686 Page 1 of 1 



Project Summary Report 

e Project Description 

Worksheet C19 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

- -- 

Input Data 

S l o ~ e  0.010600 Wft 
Water Surface Elevation 1,510.00 ft 

ODtlonS 
p~ p~~ 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Methot Holton's Method 

Results 

Mannings Coefficient 0.047 
Elevation Range 1,507.00 to 1,510.00 
Discharge 1,636.04 cfs 
Flow Area 640.0 ft2 
Wetted Perimeter 930.66 f i  

Top Width 930.00 fl 
Actual Depth 3.00 fl 
Critical Elevation 1,509.68 f i  

Critical Slope 0.038353 rwt 
Velocity 2.56 ft/s 
Velocity Head 0.10 fl 
Specific Energy 1,510.10 n 
Froude Number 0.54 
Flow T v ~ e  Sobcritical 

Roughness Segments 

Start End Mannlngs 
Station Station Coefficient 

- 

Natural Channel Points 

Station Elevation 
(f i) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. 
q:\ ... \existing conditions\splits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.1 [614k] 
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Natural Channel Points 

Statlon Elevation 
(It) (It) 

1 +85 1,510.00 
2+35 1,509.00 
2+45 1,508.00 
2+50 1,508.00 
2+60 1,509.00 
3+30 1,510.00 
4+00 1,509.00 
4+20 1,508.00 
4+30 1,508.00 
4+50 1.509.00 
6+25 1,510.00 
6+00 1,509.00 
8110 1,507.00 
8+20 1,507.00 
8+30 1,509.00 
9+30 1.510.00 

Project Summary Report 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..iexisting conditions\splits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C19 
Flow Element Irregular Channel 

Method Manntng's Formula 

Solve For Discharge 

Inout Data 

Slope 0.010600 Wft 

- - 
Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Methot Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,507.00 1,512.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
n i  \@xiatinn cnnrliZons\snliis c fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

TOP 
Width 

(ft) 

NIA 
15.00 
20.00 
90.00 

140.00 
535.00 
930.00 
930.00 
930.00 
930.00 
930.00 

Wetted 
Perimeter 

(n) 

NIA 
15.10 
20.20 

90.41 
140.61 
535.64 
930.66 

931.66 
932.66 
933.66 
934.66 

Flow 
Area 
(ftq 

NIA 
6.2 

15.0 
47.5 

105.0 
273.8 
640.0 

1,105.0 
1,570.0 
2,035.0 
2,500.0 

Velocity 
(wS) 

NIA 
1.89 
2.79 
2.65 
3.04 
2.05 
2.56 
3.75 
4.66 

5.43 
6.16 

Water 
Surface 

Elevation 
(fi) 

1,507.00 
1,507.50 
j ,508.00 
1,508.50 
1,509.00 
1,509.50 
1,510.00 
1,510.50 
1.51 1 .OO 

1,511.50 
1.51 2.00 

Discharge 
(cis) 

NIA 
11.80 
41.82 

125.73 
318.75 
560.1 8 

1,636.04 
4,145.30 
7,320.30 

11.053.24 
15,403.04 



Project Summary Report 

Project Description 

Worksheet C19-A 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Discharae 

- - 

Input Data 

Water Surface Elevation 1,510.00 ft 

Ootions 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

- - 

Results 

Mannings Coefficient 0.048 

Eievation Range 

Discharge 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 

Velocity 
Velocity Head 
Specific Energy 
Froude Number 

Flow Type Subcritical 

Rouohness Seornents 
-- - 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ftl (it) 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster ~ 6 . 1  [614k] 
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Project Summary Report 

Natural Channel Points 

Station Elevation 
(rtl fft)  

a 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \existing conditions\spiits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. FlowMaster "6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C19-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.010600 Wit 

Options 

Current Roughness Method improved Latter's Method 
Open Channel Weighting Method Improved Latter's Method 
Closed Channel Weighting Methoc Horion's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,507.00 1,512.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q;\...\erisfing conditions\splits c.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k1 
04/14/04 09:13:46 AM 0 Haestad Methods, lnc. 37 Braokslde Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

Water 
Surface 

Elevation 
(fi) 

1,507.00 
1,507.50 
1.508.00 
1,508.50 
1,509.00 
1.509.50 
1,510.00 
1,510.50 
1,511 .OO 
1 5 1  1.50 
1,512.00 

Velocity 
(Ws) 

NIA 
1.89 
2.80 
3.12 
3.60 
2.44 
2.74 
3.73 
4.86 
5.72 
6.42 

Discharge 
(cfs) 

NIA 
23.68 
84.05 
21 0.52 
432.46 
595.06 

1,356.55 
3,021.30 
5,466.98 
8,237.90 
11,270.43 

Flow 
Area 
(w) 

NIA 
12.5 
30.0 
67.5 
120.0 
243.8 
495.0 
810.0 

1.125.0 
1,440.0 
1.755.0 

Wetted 
Perimster 

(ft) 

NIA 
30.05 
40.10 
90.17 
120.25 
375.26 
630.27 
631.27 
632.27 
633.27 
634.27 

TOP 
Width 
(fi) 

NIA 
30.00 
40.00 
90.00 
120.00 
375.00 
630.00 
630.00 
630.00 
630.00 
630.00 



input Data 

Slope 0.009300 ft/R 
Water Surface Elevation 1.496.00 fi 

Project Summary Report 

Project Description 

Worksheet C21 
Flow Element Irregular Channel 

Method Manning's Formula 
~ n l ~ e  For Discharae 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weight~ng Metho, Horton's Method 

Results 

Mannings Coefficient 0.049 

Elevation Range 1,494.00 to 1,496.00 
Discharge 327.38 cfs 
Fiow Area 150.0 W 
Welted Perimeter 230.11 lt 

Top Width 230.00 ft 
Actual Depth 2.61 ft 
Critical Elevation 1,495.64 ft 
Critical Siope 0.044506 Wit 
Velocity 2.18 tt/s 
Velocity Head 0.07 lt 
Specific Energy 1,496.07 ft 
Froude Number 0.48 
Flow TvDe Subcriticai 

Roughness Segments 

Statt End Mannings 
Station Station Coefficient 

Natural Ciiannei Points 

Station Elevation 
In) ( f t )  

P r r < :  E l#)  n a t i  EP.G 'ICL:lllP!(5 I. I ? . \  IR3!l.lEF.TA- COhSL . I'AE.TS h<: 
I t * s ! r  I : ? r . . ~ ~ l ;  'l. 1 5  ' li?.? EIIGINEERIldG & ENVIRONUENTAL CONSJLTANTS IFIC. 1 1..1.:651~ ~ 5 . '  ,614i.: 
' 1  I , .  3 1 .  I . !  . F$; l : c tu i  EA'tr: 1s I IC 3- Hi , ~ ~ ~ , 3 ' 1 ! . . & ( .  i" .nt .>r~  .q C I  :<7,)Y bS.4  713 ~-.;.I:.'L F-2" 2 /  >i 1'. I 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C21 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.009300 Wft 

Options 

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

Closed Channel Weighting Methat Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,493.00 1,498.00 0.50 

TOP 
Width 

(ft) 

NIA 
NIA 
NIA 

20.00 
30.00 

130.00 
230.00 
230.00 
230.00 
230.00 
230.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 (614kl 
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Water 
Surface 

Eievation 
(ft) 

1,494.00 
1,494.00 
1,494.00 

1,494.50 
1,495.00 
1.495.50 

1.496.00 
1,496.50 
1,497.00 
1,497.50 
1,498.00 

Flow 
Area 
(ft') 

NIA 

NIA 
NIA 
7.5 

20.0 
60.0 

150.0 
265.0 
380.0 
495.0 
610.0 

Wetted 
Perimeter 

(ft) 

NIA 
NIA 
NIA 

20.05 
30.10 

130.10 
230.1 1 
231 .I 1 
232.1 1 
233.11 
234.1 1 

Discharge 
(cfs) 

NIA 
NIA 
NIA 

12.40 
48.50 

105.02 

327.38 
917.08 

1,607.95 
2.452.64 
3,435.92 

Velocity 
(WS) 

NIA 
NIA 

NIA 
1.65 
2.42 
1.75 
2.18 

3.46 
4.23 
4.95 
5.63 



Project Summary Report 

Project Description 

Worksheet CZI-A 
F~OW Element Irregular Channel 

Method Manning's Formula 
snlve For Discharae 

Input Data 

s i o ~ e  0.0093oo wn 
Water Surface Elevation 1,496.00 A 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weighting Methot Holton's Method 

Results 

Mannings Coefficient 
Elevation Range 

Discharge 
F I O ~  Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 
Velocity 
Veiocitv Head 

0.049 

1,493.00 to 1,496.00 
530.89 cis 
205.0 W 

245.28 ft 

245.00 i t  
3.00 ft 

1.495.51 ft 

Specific Energy 1,496.10 f i  
Froude Number 0.50 

Flow Tvoe Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+UO 1+00 0.050 
1 +00 1 +45 0.045 
1 i45  2i45 0.050 

Natural Channel Points 

Station Elevation 
(ft) (fi) 

O+OO 1,496.00 

1 +00 1,495.00 
1+t5 1,493.00 
1+30 1,493.00 
1 +45 1,495.00 
2+45 1.496.00 

Prr,t?i 1:r: n c ? r  EhGII.FER kc.; P. Ft,VIfl3NhlFP. VAL COkSUITASTS INC. 
, I  . i i q  ;rn< c : r s  ,c t i  L l r l l ~  ENGiElEERlNG & ENVIROFIkIEIITAL COPISULTAhTS INC. 1: >-EA3sler va 1 !:I4 

I 0 2.;1.1 : 0 r .  3'b.:on.;.4r F ,..I LVAi. c.1.: (;TO3708 ?%I. L23 :..5 l&:.? F;t:]-: 24 t J? I 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C21-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

I Input Data 

Slooe 0.009300 ftlft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Latter's Method 
Closed Channel Weighting Metho, Horion's Method 

- 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,493.00 1,498.00 0.50 

- . ~  
q:\ ... \existing conditionsispiits c.fm2 ENGINEERING & ENVIRONME 
04114104 09:14:07 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 

Prolect Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
iNTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 

USA (203) 755-1666 Page 1 of 1 

TOP 
Width 

(ft) 

N/A 

Wetted 
Perimeter 

(ft) 

N/A 

Flow 
Area 
(ft2) 

N/A 

Water 
Suriace 

Elevation 
(ft) 

1,493.00 

Discharge 
(Cfs) 

NIA 

Velocity 
(ft/s) 

NIA 



Project Summary Report 

Project Description 

Worksheet C39 
 low Element 
Method 
Solve For 

Irregular Channel 

Manning's Formula 
Discharoe 

Input Data 

slope 0.012400 fVft 
Water Surface Elevation 1,365.00 fi 

Ootions 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannincis Coefficient 0.049 
Elevation Range 1.363.00 to 1,365.00 
Discharge 470.93 cfs 
Flow Area 185.0 ftz 
Wetted Perimeter 280.07 ft 

Top Width 280.00 A 
Actual DepM 2.00 n 
Critical Elevation 1,364.71 A 

A Critical Slope 0.043521 Wit 
Velocity 2.55 ftls ' Veiacity Head 0.10 fi 

Specific Energy 1,365.10 A 
Froude Number 0.55 

Fiow Tvoe Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(n) (A) 

Project En 
q:\ ... \existing conditionsbplits c.Im2 ENGINEERING & ENVIRONMENTA 
04114104 08:40:20 AM 0 Haestad PAethods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 29 of 43 

gineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
L CONSULTANTS INC. FlowMaster v6.1 [614kl 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C39 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.012400 fUft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methoi Horton's Method 

Attribute Minimum Maximum increment 
~p - 

Water Suriace Elevation (ft) 1,363.00 1,367.00 0.50 

Ptoject Engineer: ENGiNEERiNG & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditians\splits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

04/14/04 09:14:16 AM 0 Iiaestad Methods, lnc. 37 Brookside Road Waterb~~ry. CT 06708 USA (203) 755-1666 Page 1 of 1 

TOP 
Width 

(ft) 

Flow 
Area 
(f12) 

Velocity 
( f w  

Water 
Surface 

Elevation 

Wetted 
Perimeter 

(n) 

Discharge 
(Cfs) 



Project Summary Report 

- 

8 
Project Description 

- 1 Worksheet C39-A 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharqe 

Input Data 

Slope 0.012400 tuft 

Water Surface Elevation 1.365.00 ft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weiuhtinu Methot Horton's Method 

Results 

Mannings Coefficient 0.049 

Elevation Range 1,363.00 to 1,365.00 

Discharge 621 .15 cfs 

Flow Area 240.0 ft2 

Wetted Perimeter 355.06 ft 

Top Width 355.00 ft 

Actual Depth 2.00 ft 

Critical Elevation 1,364.70 ft 

Criticai Slope 0.043013 Wft 

Velocity 2.59 Ws ' Velocity Head 0.10 ft 

Specific Energy 1,365.10 ft 

Froude Number 0.55 

Flow Type Subcritical 

Rouahness Seaments 

Start End Mannings 
Station Station Coefficient 

Natural Channei Points 

Station Elevation 
(fi) ( f i )  

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \existing conditions\spiits c.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 08:40:20 AM O Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 30 of 43 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C39-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.012400 ftift 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1,363.00 1,367.00 0.50 

TOP 
Width 

(fl) 

NIA 
35.00 
55.00 

205.00 
355.00 

355.00 
355.00 
355.00 
355.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ . .  \existing condifions\splits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k1 
04114104 09:14:26 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

Wetted 
Perimeter 

(ft) 

N/A 
35.02 
55.05 

205.05 
355.06 
356.06 

357.06 
358.06 

359.06 

Water 
Surface 

Elevation 
(fl) 

1,363.00 
1,363.50 

1.364.00 
1,364.50 
1,365.00 

1,365.50 
1,366.00 
1,366.50 
1,367.00 

Velocity 
(WS) 

N/A 
1.85 
2.72 

2.11 
2.59 
4.09 
4.97 
5.81 
6.60 

Discharge 
(cfs) 

NIA 
23.13 
95.16 

210.58 

621 . I5 
1,706.80 
2,959.61 
4,489.25 
6,269.53 

Flow 
Area 
(n2) 

NIA 
12.5 

35.0 
100.0 
240.0 
417.5 
595.0 
772.5 
950.0 



Slope 0.012500 Wft 
Water Surface Elevation 1.325.00 fl 

Project Summary Report 

Project Description 

Worksheet C40 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

lnout Data 

Options 

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

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.049 
Elevation Range 1,323.00 to 1,325.00 
Discharge 395.92 cfs 
Flow Area 155.0 R2 

Wetted Perimeter 235.08 fl 

Top Wldth 235.00 fi 
Actual Depth 2.00 fl 
Criticai Eievation 1,324.71 ft 
Critical Slope 0.043518 tt/fl 
Velocity 2.55 Ws 
Veloclty Head 0.10 ft 
Specific Energy 1.325.10 fi 
Froude Number 0.55 
Flow Type Subcrlticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 1 +00 0.050 
1 +00 1 +35 0.045 
1 4 5  2+35 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C40 

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

Input Data 

Slope 0.012500 Wfl 

Optlons 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 

Closed Channel Weighting Metho, Horion's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1,322.00 1,327.00 0.50 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spllts c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614kl 

04/14/04 031435 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbun/, CT 06708 USA (203) 755-1 666 Page 1 of 1 

TOP 
Width 

(ft) 

NIA 
NIA 
NIA 

Wetted 
Perimeter 

(ft) 

NIA 
NIA 
NIA 

Water 
Surface 

Elevation 
(ftl - 

1,323.00 
1,323.00 
1,323.00 

Velocity 
(WS) 

NIA 
NIA 
NIA 

Discharge 
(cfs) 

NIA 
NIA 
NIA 

Flow 
Area 
(w) 

NIA 
NIA 
NIA 



Project Summary Report 

Project Description 

Wirksheet C40-A 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

Input Data 

Slope 0.012500 Wfl 
Water Surface Eievation 1,325.00 ft 

Options 

Ctlrrent Rouahness Method improved Lotter's Method .~ 

Open Chann~i  W?ig!lt.ng Mcthco lo pruved Lotler's Mclnod 

C used Cnannc Weigh1 ng Mclno rlollon's Methou 

Results 

Mannings Coefficient 

Elevation Range 
Discharge 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Eievation 

Critical Slope 
veiocity 

Velocitv Head 
Specific Energy 1,325.11 ft 

Froude Number 0.56 
Flow Type Subcriticai 

Rouahness Seaments " - 
Start End Mannings 

Statlon Station Coefficient 

Natural Channel Points 

Station Elevation 
(n) (fi) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..iexisting conditions\splits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
04114104 08:40:20 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 32 of 43 I 



Table 
Rating Table for lrregular Channel 

Project Description 

Worksheet C40-A 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

Input Data 

slope 0.012500 Wft 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 
- 

Water Surface Elevation (ft) 1,322.00 1,327.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits cfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 09:14:45 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 3 I 

TOP 
Width 

(ft) 

Water 
Surface 

Elevation 
(ft) 

Velocity 
(ft/s) 

Discharge 
(cfs) 

Flow 
Area 
(ft2) 

Wetted 
Perlmeter 

(fi) 



Project Summary Report 

Project Description 

Worksheet C41 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.011100 Wft 
Water Surface Elevation 1.327.00 f t  

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Resuits 

Mannings Coefficient 0.048 

Elevation Range 1.325.00 to 1,327.00 
Discharge 502.61 cfs 
FLOW Area 195.0 n2 
Wetted Perimeter 280.06 ft 

Top Width 280.00 f l  
Actual Depth 2.00 f t  
Critical Elevation 1,326.68 ft 

Critical Slope 
Veiocry 
Velocity Head 
Specific Energy 1,327.10 f t  

Froude Number 0.54 

Flow Type Subcriticai 

Rouahness Seaments " - 
Start End Mannings 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 
( f t )  ( f t )  

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits c.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C41 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.011100 fun 

p~ 

options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (A) 1,325.00 1.329.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditlons\spiits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.1 (614kl 

04114104 09:14:54 AM Q Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 1 of 1 

TOP 
Width 
(it) 

NIA 

Wetted 
Perimeter 

(A) 

NIA 

Flow 
Area 
(w) 

NIA 

Water 
Surface 

Elevation 
(ft) 

1.325.00 

Discharge 
(cfs) 

NIA 

Velocity 
(tvs) 

NIA 



Project Summary Report 

Project Description 

Worksheet C41 -A 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Discharoe 

p~ 

Input Data 

slope O.OIIIOO nnt 
Water Surface Elevation 1,327.00 fl 

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

Results 

Mannings Coefficient 0.049 
Elevation Range 1,325.00 to 1,327.00 

Discharge 385.04 cfs 
Flow Area 170.0 fV 
Wetted Perimeter 285.11 ft 
Top Width 285.00 ft 
Actual Depth 2.00 ft 
Critical Elevation 1.326.71 fl 
Cr i tT I  Slope 0.044958 Wfl 
Velocity 2.26 Ws 
Veloclty Head 0.08 it 
Specific Energy 1,327.08 ft 
Froude Number 0.52 
Flow Type Subcritical 

Roughness Segments 

Stalt End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(it1 (it1 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \existing candit~ons\splits c fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C41-A 
Fiow Element irregular Channel 
Method Manning's Formula 
Soive For Discharge 

input Data 

Slope 0.011100 fVft 

Options 

Current Roughness Method improved Loner's Method 

Open Channei Weighting Method improved Latter's Method 
Closed Channel Weiahtina Metho, Horton's Method 

Attribute Minimum Maximum increment 

Water Surface Eievation (ft) 1,325.00 1,329.W 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits c.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 

04114104 09:15:05 AM 0 Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

P )  

1,325.00 
1,325.50 
1,326.00 
1,326.50 
1.327.00 
1,327.50 
1,328.00 
1,328.50 
1 ?79 N 

Wetted 
Perimeter 

(ft) 

Flow 
Area 
(tt') 

N/A 
8.34 
37.02 
106.47 
385.04 

1 ,I 10.69 
2,018.34 
3,136.46 
4 a44 28 

TOP 
Width 

(a) 

Velocity 
(f'-'s) 

Water 
Surface 

Elevation 

Discharge 
(cis) 

NIA 
1.67 
2.47 
1.77 
2.26 
3.55 
4.44 
5.25 
6 01 

NIA 
5.0 
15.0 
60.0 
170.0 
312.5 
455.0 
597.5 
740.0 

N/A 
15.05 
25.10 
155.10 
285.1 1 
286.11 
287.1 1 
288.1 1 
289.1 1 



Inout Data 

Project Summary Report 

Project Description a Worksheet C42 - 
Flow Element irregular Channel 
Method Manning's Formula 
Solve For Discharge % 

-- 

Slope 0.01 11 00 Wfl 
Water Surface Elevation 1,290.00 fl 

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

Results 

Mannings Coefficient 0.049 
Elevation Range 1,287.00 to 1,290.00 
Discharge 596.76 cfs 
Flow Area 210.0 ft2 
Wetted Perimeter 250.21 ft 

Top Width 250.00 ft 
Actual Depth 3.00 fi 
Critical Elevation 1,289.58 fi 

- Critical Slope 0.038796 Wft 
Velocity 2.84 tVs 
Velocity Head 0.13 f i  
Specific Energy 1,290.13 fi 
Froude Number 0.55 

Rouahness Seaments 
- 

Start End Mannings 
Station Station Coefficient 

O t O O  1 to0 0.050 
1 too  I t50 0.045 

Natural Channel Points 

Station Elevation 
(fi) (fi) 

O t O O  1,290.00 
1 +00 1,289.00 
1 t20 1.287.00 

1 t30 1,287.00 
1 +SO 1,289.00 
2t50 1,290.00 

Project Engineer: EN 
q:\ ... \existing conditions\splits c.fm2 ENGINEERING & ENVIRONMENTAL CONSUL 

GlNEERlNG &ENVIRONMENTAL CONSULTANTS INC 
TANTS INC. FlowMaster "6.1 i614kl 
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l Clwlr  

Rating Table for Irregular Channel 

Project Description 

Worksheet C42 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Data 

ns 

?nt Roughness Method improved Lotter's Method 

Open Channel Weighting Method Improved Loner's Method 

q:\ ... \existing condltions\splits c.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANT! 
0411 4104 09:15:13 AM CI Haestad Methods, Inc. 37 Broikside Road Waterbury, CT 06708 USA (PC 



input Data 

slope O.OIIIOO f t f ~  
Water Surface Elevation 1,290.00 fI 

Project Summary Report 

Project Description 

Worksheet C42-A 
Flow Element 

Method 
Solve For 

irregular Channel 
Manning's Formula 
Discharge 

- -  - 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.047 
Elevation Range 1,287.00 to 1,290.00 

Discharge 422.95 cfs 
Flow Area 150.0 ft2 
Wetted Perimeter 190.41 ft 

Top Width 190.00 ft 
Actual Depth 3.00 f t  
Critical Elevation 1,289.62 ft 
Critical Slope 0.037105 Wfl 
Velocity * 2.82 WS 
Veloclty Head 0.12 tt 

Specific Energy 1,290.12 fl 

Froude Number 0.56 
Flow Type Subcriticai 

Rouahness Seoments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(a )  (ft) 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:! ... \existing conditions\epiits c.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C42-A 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.01 1100 fb'ft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Hoiion's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation (R) 1.287.00 1,292.00 0.50 

TOP 
Width 

(fi) 

NIA 
15.00 
20.00 

25.00 
30.00 

110.00 
190.00 
190.00 
190.00 
190.00 
190.00 

project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits c.fm2 ENGiNEERlNG & ENVIRONMENTAL CONSULTANTS INC. FiowMastei "6.1 [614k] 
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Wetted 
Perimeter 

(fi) 

NIA 
15.10 
20.20 
25.30 
30.40 

110.40 
190.41 

191.41 
192.41 
193.41 
194.41 

Water 
Surface 

Elevation 
(ft) 

1,287.00 
1,287.50 

1.288.00 
1,288.50 
1,289.00 

1,289.50 
1,290.00 
1.290.50 

1,291 .OO 

1,291 5 0  
1,292.00 

Velocity 
(ftls) 

NIA 
1.93 
2.85 
3.57 
4.18 
2.49 
2.82 
3.81 

4.75 
5.84 
6.53 

Discharge 
(cfs) 

NIA 
12.08 
42.79 
93.60 

167.1 1 
186.51 
422.95 
933.55 

1,614.76 
2,542.22 
3,460.84 

Flow 
Area 
(fp) 

NIA 
6.2 

15.0 
26.3 

40.0 
75.0 

150.0 
245.0 

340.0 
435.0 
530.0 



* Project Description 

Worksheet C42-8 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

SloDe 0.01 1100 tt/n 
Water Suriace Elevation 1.290.00 fl 

Project Summary Report 

- - -- 

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

Results 

Manninas Coefficient 0.047 - 
Elevation Range 
Discharge 

Fiow Area 
Wetted Perimetel 
Top Width 

Actual Depth 
Crltical Elevation 

e Crltical Slope 

Velocity 
Velocity Head 

Specific Energy 
Froude Number 

1,287.00 to 1,290.00 

432.81 cfs 
155.0 f12 

200.41 fl 
200.00 tt 

3.00 fl 
1,289.63 fl 

0.037198 Wft 
2.79 Ws 

0.12 fl 
1,290.12 fl 

0.56 
Flow Tvoe Subcritical 

Roughness Segments 

Start End Mannlngs 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
lft) fft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spilts c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Project Summary Report 

* Project Description 

Worksheet C43 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Siooe 0.01 1 100 fvff 
Water Surface Elevation 1.295.00 R 

Options 

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

Results 

Manninqs Coefficient 0.049 - 
Elevation Range 
Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Cnticai Elevation 
Critical Slope 

Velocity * Velocity Head 
Specific Energy 
Froude Number 
Flow Tvoe 

1,291 .OO to 1,295.00 
726.64 Cis 
270.0 ff2 
345.45 n 
345.00 fi 
4.00 fi 

1,294.59 fl 
0.040229 Wft 

2.69 ftfs 

0.11 f l  

1,295.11 fi 
0.54 

Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
iff) fft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C43 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve Far Discharge 

Input Data 

Slope 0.011100 ftfft 

Options 

Current Roughness Method improved Loner's Method 
Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1,291 .OO 1,297.00 0.50 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splils c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kI 

04/14/04 09:15:39 AM Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

Wetted 
Perimeter 

(ft) 

NIA 
11.74 
18.48 
25.22 
31.96 

38.71 
45.45 

195.45 
345.45 
346.45 
347.45 
348.45 
349.45 

Flow 
Area 
(ft2) 

NIA 
4.2 

11.7 
22.5 
36.7 
54.2 
75.0 

135.0 
270.0 

442.5 
615.0 
787.5 
960.0 

TOP 
Width 

(ft) 

NIA 
11.67 
18.33 
25.00 
31.67 
38.33 
45.00 

195.00 
345.00 
345.00 
345.00 
345.00 

345.00 

Velocity 
(fvs) 

NIA 
1.74 
2.56 
3.22 
3.81 
4.35 
4.86 

2.50 
2.69 
3.63 
4.71 
5.89 
6.58 

Water 
Surface 

Elevation 
(f l) 

1,291 .OO 

1,291 .SO 
1,292.00 
1,292.50 
1,293.00 
1,293.50 
1.294.00 

1,294.50 
1,295.00 
1,295.50 
1,296.00 
1,296.50 
1,297.00 

Discharge 
(Cfs) 

NIA 
7.27 

29.87 
72.53 

139.78 
235.76 
364.37 

337.96 
726.64 

1,693.07 
2.893.77 
4,640.28 
6,314.22 



Project Summary Report 

e Project Description 

Worksheet C43-A 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slooe 0.011100 Wfi 
water Surtace Elevation 1,295.00 f l  

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weiohtino Metho, Horton's Method 

Results 

Manninqs Coefficient 0.049 - 
Elevation Range 
Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Cntical Elevation 
Criticai Slope 
Velocity 
Veiocltv Head 
Specific Energy 

Froude Number 

Fiow Tvae 

1,291 .OO to 1,295.00 

1,012.82 cfs 

330.0 ft2 

350.31 ft 
350.00 fl 

4.00 f i  
1,294.49 fl 

0.036234 ft41 
3.07 Ws 
0.15 fl 

1,295.15 f t  

0.56 
Subcritical 

Roughness Segments 

Stan End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(fi) (ft) 

O+OO 1,295.00 
1 +40 1.294.00 
1 +70 1,291.00 
1 +80 1,291 .OO 

2+10 1,294.00 
3+50 1.295.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C43-A 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.01 11 00 Wit 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ftJ 1,291.W 1,297.00 0.50 

Water 
Surface 

Elevation 
(ft) 

1,291.00 

1,291.50 
1,292.00 
1,292.50 
1,293.00 
1,293.50 
1,294.00 
1,294.50 
1.295.00 
1,295.50 
1,296.00 
1,296.50 
1,297.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditionsLpiits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiawMaster v6.1 (614kl 
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Flow 
Area 
(ftz) 

NIA 
7.5 

20.0 
37.5 

60.0 
87.5 

120.0 
190.0 
330.0 
505.0 
680.0 
855.0 

1.030.0 

Discharge 
(cf3) 

NIA 
13.55 
52.98 

124.65 
235.09 
390.38 
596.27 
574.85 

1,012.82 
2,141.66 
3,451.44 
5,006.46 

7,217.71 

Wetted 
Perimeter 

(ft) 

NIA 
20.05 
30.1 0 
40.15 
50.20 

60.25 
70.30 

210.30 
350.31 
351.31 
352.31 
353.31 
354.31 

Velocity 
(WS) 

NIA 

1.81 
2.65 
3.32 
3.92 

4.46 
4.97 
3.03 
3.07 
4.24 
5.06 
5.86 

7.01 

TOP 
Width 

(ft) 

NIA 
20.00 
30.00 
40.00 

50.00 
60.00 
70.00 

210.00 
350.00 
350.00 
350.00 
350.00 
350.00 



Project Summary Report 

Project Description 

Worksheet C45 
~ i o w  Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

slope 0.0087oo ftln 
Water Surface Elevation 1,255.00 ft 

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

Results 

Mannings Coefficient 0.049 

Elevation Range 1.252.00 to 1,255.00 
Discharge 430.94 cfs 
Flow Area 170.0 i t2  
Wetted Perimeter 200.28 n 
Top Width 200.00 ft 

Actual Depth 3.00 a 
Crlticai Elevation 1,254.48 ft 
Critical Slope 0.038847 fVft 

veloc, 2.53 fVs 
Veloc~ty Head 0.10 ft 
Specific Energy 1,255.10 ft 

Froude Number 0.48 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(fi) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \existing conditians\splits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C45 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.008700 ftnt 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,252.00 1,257.00 0.50 

8 
Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 

cl :\...\existing conditions\splits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v8.l [614kl 
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Wetted 
Perimeter 

(ft) 

N/A 
17.57 
25.13 
32.70 
40.27 

120.27 
200.28 

201.28 

202.28 
203.28 

204.28 

Water 
Surface 

Elevation 
(fi) 

1,252.00 
1,252.50 
1,253.00 
1,253.50 
1.254.00 
1,254.50 
1,255.00 

1,255.50 
1,256.00 

1,256.50 
1,257.00 

TOP 
Width 

(fi) 

N/A 
17.50 
25.00 
32.50 
40.00 

120.00 
200.00 

200.00 

200.00 
200.00 

200.00 

Velocity 
(ft1S) 

N/A 
1.65 
2.42 
3.03 
3.56 
2.36 

2.53 

3.55 
4.31 
5.32 
5.92 

Discharge 
(cfs) 

NIA 
11.33 
42.34 
96.52 

177.91 
212.62 
430.94 

957.82 

1,593.74 

2,500.87 
3.376.67 

Flow 
Area 
(fi2) 

N/A 
6.9 

17.5 
31.9 
50.0 
90.0 

170.0 

270.0 

370.0 
470.0 
570.0 



Project Summary Report 

-- - 

Project Descrlptlon 

@ Worksheet c45-A - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.008700 ft'ft 
Water Surface Elevation 1,255.00 R 

Options 

Current Rouahness Method improved Loner's Method - 
Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.046 
Elevation Range 1,252.00 to 1,255.00 

Discharge 548.1 4 cis 

Flow Area 200.0 W 
Wetted Perimeter 230.21 ft 

Top Width 230.00 ft 

Actual Depth 3.00 ft 

Critical Elevation 1,254.52 f l  
Critical Slope 0.033792 Wft 

Velocity 2.74 Ws 

Velocity Head 0.12 ft 

Specific Energy 1,255.12 R 
Froude Number 0.52 

Flow Type Subcritical 

Rouahness Seaments 

Start End Mannings 
Station Station Coefficient 

0+80 1 +30 0.045 
1 +30 2+30 0.050 

Natural Channel Points 

Station Eievation 
( n )  ( f t )  

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C45-A 

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

Input Data 

Slope 0.008700 ftlft 

Options 

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

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1,252.00 1,257.00 0.50 

Water 
Surface 

Elevation 
(ft) 

1,252.00 
1,252.50 
1,253.00 

1,253.50 
1,254.00 
1,254.50 
1,255.00 
1,255.50 
1,256.00 
1,256.50 
1,257.00 

* 
Project Engineer: ENGlNEERiNG & ENViRObIMENTAL CONSULTANTS INC. 

q:\ ... \existing conditions\spiits c.im2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Wetted 
Perimeter 

(ft) 

NIA 
20.05 
30.10 
40.15 
50.20 

140.21 
230.21 
231.21 
232.21 
233.21 
234.21 

TOP 
Width 
(n) 

NIA 

20.00 
30.00 
40.00 
50.00 

140.00 
230.00 
230.00 
230.00 
230.00 
230.00 - 

Flow 
Area 
(ft7 

NIA 

7.5 
20.0 
37.5 
60.0 

107.5 
200.0 
315.0 
430.0 
545.0 
660.0 

Discharge 
(cfs) 

NIA 
11.99 

46.90 
11 0.36 
208.13 
258.73 
548.14 

1,139.90 
1,879.47 
2,926.09 
3,943.40 

Velocity 
(ftls) 

NIA 
1.60 
2.35 
2.94 
3.47 
2.41 
2.74 
3.62 
4.37 
5.37 
5.97 



Project Summary Report 

Project Description 

Worksheet C46 - 
Flow Element lrreauiar Channel 
Method 
Solve For 

- 
Manning's Formula 
Dlscharoe 

Input Data 

slope 0.0087oo wft 
Water Surface Elevation 1,234.00 fl 

Options 

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

Results 

Mannings Coefficient 
Elevation Range 
Discharge 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Slope * Velocity 
Velocity Head 
Specific Energy 
Froude Number 

Flow Type Subcritical 

Rouahness Seaments 

Star! End Mannings 
Station Station Coefficient 

O+OO 1 +25 0.050 

1 +25 1+50 0.045 

1 +50 2+75 0.050 

Natural Channel Points 

Station Elevation 
(ft) (It) 

O+OO 1,234.00 

1 +25 1,233.00 

1 +35 1,232.00 

1 +40 1,232.00 

1 +50 1,233.00 

2+75 1.234.00 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C46 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

slope 0.0087oo ftin 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Latter's Method 
Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation (n) 1,231.00 1,236.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..iexisting canditiondsplits c.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.l [614kI 
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Flow 
Area 
(ft2) 

NIA 
NIA 
NIA 
5.0 

15.0 
58.7 

165.0 

302.5 

440.0 
577.5 
715.0 

Velocity 
(ft/s) 

NIA 
NIA 
NIA 
1.48 
2.19 
1.51 
1.99 

3.16 
3.94 
4.66 
5.32 

Water 
Surface 

Elevation 
(fi) 

1,232.00 
1,232.00 
1,232.00 
1,232.50 
1,233.00 
1.233.50 

1,234.00 

1,234.50 
1,235.00 
1,235.50 
1,236.00 

Discharge 
(CfS) 

NIA 
NIA 
NIA 

7.39 
32.78 
88.59 

326.20 
955.59 

1,732.39 
2,668.76 
3,806.95 

Wetted 
Perimeter 

( f t )  

NIA 
NIA 
NIA 

15.05 

25.10 
150.10 
275.11 

276.11 
277.11 

276.11 
279.11 

TOP 
Width 

(fi) 

NIA 
NIA 
NIA 

15.00 
25.00 

150.00 

275.00 
275.00 
275.00 
275.00 

275.00 



Project Summary Report 

Project Description 

Worksheet C46-A - 
Row Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.008700 f t / ~  
Water Surface Elevation 1,234.00 fi 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methot Hotton's Method 

Results 

Mannings Coefficient 0.049 

Elevation Range 1,231.00 to 1,234.00 
Discharge 533.30 cis 
Flow Area 240.0 ft2 
Wened Perimeter 340.27 fl 

Top Width 340.00 ft 
Actual Depth 3.00 fl 
Critical Elevation 1,233.58 fl 
Critical Slope 
Velocity 
Veiocitv Head 
Specific Energy 1,234.08 ft 
Froude Number 0.47 

Flow Type Subcritical 

Rouahness Seaments " 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet C46-A 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

slope 0.0087oo ft/tt 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methoi Hottan's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,231.00 1,236.00 0.60 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Water 
Surface 

Elevation 
(ft) 

1,231 .OO 

1,231.50 

1,232.00 
1,232.50 

1,233.00 
1,233.50 

1,234.00 
1,234.50 
1,235.00 
1,235.50 
1,236.00 

Flow 
Area 
(p) 

N/A 
6.9 

17.5 
31.9 
50.0 

107.5 
240.0 

410.0 
580.0 
750.0 
920.0 

Discharge 
(cfs) 

N/A 
11.33 
42.34 
96.52 

177.91 
207.96 
533.30 

1,319.80 
2,501.91 
3,732.83 
5,163.49 

Velocity 
(ft/s) 

N/A 
1.65 
2.42 
3.03 

3.56 
1.93 
2.22 
3.22 
4.31 
4.98 
5.61 

Wetted 
Perimeter 

(n) 

NIA 
17.57 
25.13 
32.70 

40.27 
190.27 
340.27 

341.27 
342.27 
343.27 
344.27 

TOP 
Width 

(n) 

N/A 
17.50 

25.00 
32.50 
40.00 

190.00 
340.00 

340.00 
340.00 
340.00 
340.00 



Slope 0.012000 iwt 
Water Surface Elevation 1,521.50 fl 

Project Summary Report 

Project Description 

@ Worksheet DO1 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

InDut Data 

Options 

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

Mannings Coefficient 0.045 
Elevation Range 1,520.00 to 1,525.00 
Discharge 175.42 cfs 
Flow Area 45.0 f~ 
Wetted Perimeter 40.22 n 
Top Width 40.00 ft 
Actual Depth 1.50 ft 
Critical Elevation 1,521.17 fl 

Q 
Critical Slope 0.030635 iwn 
Velocity 3.90 iws 
Velocity Head 0.24 ft 
Specific Energy 1,521.74 fl 
Froude Number 0.65 
Flow Type Subcritical 

Rouahness Seaments 

2+00 2+60 0.045 
2+60 4+60 0.050 

Natural Channel Points 

0 Nates: Remainder flows 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Project Summary Report 

Project Description 

Worksheet DO1 -A 
FIOW Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

slope o.oi2000 wn 
Water Surface Elevation 1.521.50 f t  

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methoc Hotton'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 
Froude Number 
Flow Tvoe 

0.045 
1,521 .OO to 1,525.00 

14.08 cfs 

7.5 ft2 

20.05 f I  
20.00 n 
0.50 f t  

1,521.35 ft 

0.045364 WfI 
1.88 iUS 
0.05 ft 

1,521.55 ft 
0.54 

Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

- - 

Naturai Channei Points 

Station Elevation 
1ft) (n) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Water Discharge Velocity Flow Wetted TOP 
Surface (cfs) (WS) Area Perimeter Width 

Elevation (fl3 fn) (fi) 
(ft) 

1,521 .OO NIA N/A NIA NIA NIA 
1,521 .OO NIA NIA N/A NIA NIA 
1,521 .OO NIA NIA NIA NIA NIA 
1,521.50 14.08 1.88 7.5 20.05 20.00 

1.522.00 55.09 2.75 20.0 30.10 30.00 
1,522.50 129.61 3.46 37.5 40.15 40.00 
1,523.00 244.43 4.07 60.0 50.20 50.00 

1,523.50 300.83 2.73 110.0 150.20 150.00 
1.524.00 620.48 2.95 210.0 250.21 250.00 
1,524.50 1,210.68 3.36 360.0 350.21 350.00 
1,525.00 2,131.76 3.81 560.0 450.22 450.00 
1.525.50 3,778.51 4.81 785.0 451.22 450.00 
1,526.00 6,092.49 6.03 1,010.0 452.22 450.00 
1,526.50 8,345.44 6.76 1,235.0 453.22 450.00 
1,527.00 10,887.36 7.46 1,460.0 454.22 450.00 



Project Summary Report 

Project Description 

@ Worksheet DO2 

Flow Element 
Method 
Solve For 

Irregular Channel 
Manning's Formula 
Discharae 

Input Data 

Slope 0.019000 n/ft 

Water Surface Elevation 1,691.50 fl 

Ootions 

Current Roughness Method improved Loner's Method 
Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Methoi Horton's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 1,691 .OO to 1,694.00 

Discharge 19.76 cfs 
Flow Area 8.8 ttz 
Wened Perimeter 25.03 f t  
Top Width 25.00 ft 

Actual Depth 0.50 ft 
Critical Elevation 1,691.40 ft 
Critical Slope 0.044543 ftlft 

Velocity 2.26 Ws 
Velocity Head 0.08 fl 
Specific Energy 1,691.58 ft 
Froude Number 0.67 

Flow T v ~ e  Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 1 +OO 0.050 

1 +00 1 +40 0.045 

1 i 4 0  2+40 0.050 

Natural Channel Points 

Station Elevation 
(fl) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splils d i m 2  ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Table 
Rating Table for lrregular Channel 

Project Description 

Worksheet DO2 
Flow Element Irregular Channel 

Method M a n n l n ~ ' ~  Formula 

Solve For Discharge 

l n ~ u t  Data 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho~ Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation fftl 1.690.00 1.696.00 0.50 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \existing conditions\spiits d.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

0411 4104 09:23:09 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 

Wetted 
Perimeter 

(it) 

NIA 
NIA 
NIA 

25.03 
40.07 

90.08 
140.09 
190.10 
240.1 1 

241.1 1 
242.11 
243.1 1 

244.11 

Water 
Surface 

Elevation 
(It) 

1,691.00 
1,691 .OO 

1,691 .OO 

1,691.50 
1,692.00 
1,692.50 
1,693.00 
1,693.50 
1,694.00 
1,694.50 
1.695.00 
1,695.50 

1.696.00 

Velocity 
( f w  

NIA 
NIA 
NlA 

2.26 
3.32 

3.18 
3.70 
4.29 
4.86 
6.63 

7.59 
8.52 

9.40 

TOP 
Width 

(fl) 

NIA 
NIA 
NIA 

25.00 
40.00 
90.00 

140.00 
190.00 
240.00 
240.00 
240.00 

240.00 
240.00 

Discharge 

NIA 
NIA 
NIA 

19.76 
63.09 

182.63 
424.95 
847.41 

1,489.76 
2.819.53 

4,139.18 
5,664.56 
7.379.64 

Flow 
Area 
(w) 

N/A 
NIA 
NIA 
8.8 

25.0 
57.5 

115.0 
197.5 
305.0 
425.0 
545.0 

665.0 
785.0 



Project Summary Report 

Project Description 

i Worksheet D02-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.019000 tVtt 
Water Sucace Elevation 1,691.50 fl 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weiahtina Methot Horton's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 1,690.00 to 1,694.00 
Discharge 246.37 cfs 
FIOW Area 52.5 flz 
Wetted Perimeter 50.15 fl 
Top Width 50.00 fl 
Actual Depth 1.50 fl 
Critical Elevation 1.691.33 ft - Critical Slope 0.030099 Wfl 
Velocity 4.69 Ws 
Velocity Head 0.34 f t  
Specific Energy 1,691.84 fl 
Froude Number 0.81 
flow Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(fl) (fl) 

Project Enginet 
a:\ ... \existing canditions\spiits d.frn2 ENGINEERING & ENVIRONMENTAL CO 

r: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
NSULTANTS INC. FlowMaster "6.1 [614k1 
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Table 
Rating Table for Irregular Channel 

-- - 

Project Description 

Solve For Discharge 

Input Data 

Slope 0.019000 Wfl 

Current Roughness Method Improved Lotter's Method 

- -~ 

Water Surface Elevation (ft) 1.690.00 1,696.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits d.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastei "6.1 [6141<1 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet D02-A 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.019000 Wfl 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weighting Methot Hotton's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1.690.00 1,696.00 0.50 

Flow 
Area 
(*) 

NIA 

Veloclty 
ff+Js) 

NIA 

-- - 

Water 
Surface 

Elevation 
(n) 

1.690.00 

Discharge 
(cis) 

NIA 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits d.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastei "6.1 [6141<1 
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Flow 
Area 
(*) 

NIA 
12.5 
30.0 
52.5 
80.0 

122.5 
190.0 
282.5 
400.0 
530.0 
660.0 
790.0 
920.0 

Wetted 
Perimeter 

(n) 

NIA 

Velocity 
ffvs) 

NIA 
2.54 
3.75 
4.69 

5.50 
4.65 
4.77 
5.13 
5.58 
6.93 
7.92 
8.86 

10.31 

Water 
Surface 

Elevation 
(n) 

1,690.00 
1,690.50 

1,691 .OO 
1,691.50 
1,692.00 
1,692.50 
1,693.00 
1.693.50 
1,694.00 
1,694.50 
1,695.00 
1,695.50 
1,696.00 

TOP 
Wldth 

fn) 

NIA 

Discharge 
(cis) 

NIA 
31.70 

112.53 
246.37 
440.13 
569.17 
905.46 

1,449.94 
2,232.95 
3,672.02 
5,230.02 
7.002.37 
9,481.03 

Wetted 
Perimeter 

(n) 

NIA 
30.05 
40.10 
50.15 
60.20 

110.21 
160.22 
210.23 
260.24 
261.24 
262.24 
263.24 
264.24 

TOP 
Width 

fn) 

NIA 
30.00 
40.00 

50.00 
60.00 

110.00 
160.00 
210.00 
260.00 
260.00 
260.00 
260.00 
260.00 



Project Summary Report 

Project Description 

Worksheet DO3 - 
Flow Element 
Method 
Solve For 

Irregular Channel 
Manning's Formula 

Discharge 

Input Data 

Slope 0.019000 f ~ f t  
Water Surface Elevation 1,661.50 ft 

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weiohtina Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 1,661 .OO to 1,665.00 
Discharge 44.26 cfs 
Flow Area 16.3 f12 

Wetted Perimeter 35.10 fl 
Top Width 35.00 ff 

Actual Depth 0.50 fl 
Critical Elevation 1,661.40 ft 

Critical Slope 0.041046 Wft 
Velocity 2.72 Ws 
Veloclty Head 0.12 ft 

Specific Energy 1,661.62 ft 
Froude Number 0.70 
Flow Type Subcritical 

Rouohness Seaments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (fl) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits d i m 2  ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project Summary Report 

Natural Channel Points 

Station Elevation 
(fi) (n) 
3+30 1,662.00 
3t40 1,663.00 
3t90 1.664.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
cl:\..iexistina conditionispiits d.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.l I614kl 



Table 
Rating Table for lrregular Channel 

a Project DescripBon 

Worksheet DO3 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

slope 0.019000 ft7i 

options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weiahtino Methot Horton's Method 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:i...\existing conditionsispiits d.trn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMastsr "6.1 [614k] 
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Anribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,661.00 1,667.00 0.50 

TOP 
Width 

(ft) 

Flow 
Area 
(ft2) 

Velocity 
(%Is) 

Water 
Surface 

Elevation 
fft) 

Wened 
Perimeter 

(ft) 

Discharge 
(cis) 



--- - 
Project Description 

Worksheet D03-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.019000 fVft 
Water Surface Elevation 1,661.50 ft 

Project Summary Report 

Options 

Current Roughness Method improved Loner's Method 

Open Channei Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Reslllts 
- 

Mannings Coefficient 0.045 
Elevation Range 1,661 .OO to 1,665.00 

Discharge 30.83 cfs 
Flow Area 11.9 ft2 
Wetted Perimeter 27.57 ft 

Top Wldth 27.50 f i  
Actual Depth 0.50 R 
Critical Elevation 1,661.40 ft 
Critical Slope 0.041887 wn 
Velocity 2.60 Ws 
Velocity Head 0.10 ft 
Specific Energy 1,661.60 R 
Froude Number 0.70 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 1150 0.050 
1 +50 2100 0.045 

2+00 3+50 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

O+OO 1,665.00 

Notes: Remainder 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing canditions\splits d.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kI 
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Table 
Rating Table for Irregular Channel 

Project Description @ Worksheet Do3-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

-- 

Input Data 

S l o ~ e  0.019000 Wft 

Ootions 
-- 

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

Attribute Minimum Maximum Increment 

Water Surface Elevation lftl 1,661 .OO 1.667.00 0.50 

Flow Wetted TOP 
Area 1 P e r t e r  1 Width 
(nz) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits d.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 (61 4kl 



Project Summary Report 

Project Description 

Worksheet DO4 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

~ p~ 

input Data 

SloDe 0.013300 tVff 
Water Surface Elevation 1,601.50 ft 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Metho, Horion's Method 

Results 

Manninas Coefficient 0.045 
Elevation Range 1,601 .OO to 1,605.00 

Discharge 19.86 cfs 

Fiow Area 9.4 f12 
Wetted Perimeter 22.57 ft 

Top Width 22.50 ft 

Actual Depth 0.50 ti 
Critical Elevation 1,601.36 fl 
Critical Slope 0.043756 fWt 

Velocity 2.12 fVs 

Velocity Head 0.07 f t  

Specific Energy 1,601.57 ft 

Froude Number 0.58 

Flow Type Subcriticai 

Rouahness Seoments 
-- 

Stari End Manning~ 
Station Station Coefficient 

1 +50 1 +95 0.045 
1 +95 3t45 0.050 

Natural Channel Points 
- - 

Station Elevation 
(fl) (R) 

OtOO 1.605.00 

Notes: Remainder 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits d.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Table 
Rating Table for lrregular Channel 

Project Description @ Worksheet DO4 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Siooe 0.013300 Wft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Lotter's Method 

Closed Channel Weighting Methoc Horton's Method 

Altribute Minimum Maximum Increment 

Water Sulface Elevation (it) 1.601 .OO 1,607.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \existing conditions\spllts d.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 09:23:44 AM O Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 I 

TOP 
Width 

(ft) 

NIA 
22.50 
30.00 

37.50 
45.00 

120.00 

195.00 
270.00 
345.00 
345.00 
345.00 
345.00 
345.00 

Flow 
Area 
(@) 

N/A 
9.4 

22.5 
39.4 

60.0 
101.2 
180.0 

296.3 
450.0 
622.5 
795.0 
967.5 

1,140.0 

Velocity 
(Ws) 

N/A 
2.12 
3.13 

3.92 
4.60 

3.17 
3.32 
3.70 
4.14 
5.21 
6.56 
7.30 
8.02 

Water 
Surface 

Elevation 
(ft) 

1,601 .OO 

1,601 .SO 
1,602.00 

1,602.50 
1,603.00 
1,603.50 

1.604.00 
1,604.50 
1,605.00 
1,605.50 
1,606.00 
1,606.50 
1,607.00 

Wetted 
Perimeter 

(ft) 

NIA 
22.57 

30.13 
37.70 

45.27 
120.27 
195.28 
270.29 
345.29 
346.29 
347.29 
348.29 
349.29 

Discharge 
(cfs) 

NIA 
19.88 
70.52 

154.36 
275.71 
321.28 

597.88 
1,097.34 
1,864.02 
3,243.94 
5,215.69 
7,061.72 
9,138.33 



Project Summary Report 

Project Description 

Worksheet D04-A 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

Input Data 

Slope 0.013300 Wft 
Water Surface Elevation 1,601.50 R 

Options 

Current Roughness Method improved Latter's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Methol Horion's Method 

Resuits 

Manninos Coefficient 0.045 
Elevation Range 1,601 .OO to 1,605.00 

Discharge 14.0.1 CIS 

Flow Area 6.9 ft2 

Wetted Perimeter 17.57 i t  

Top Width 17.50 it 

Actual Depth 0.50 ft 

Critical Elevation 1.601.36 ft 

Critical Slope 0.044483 fffft 

Velocity 2.04 Ws 

Velocity Head 0.06 ft 

Specific Energy 1.601.56 ft 

Froude Number 0.57 

Flow Type Subcritical 

Rouohness Seaments - - 
Stari End Mannings 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(A) (ft) 

OtOO 1,605.00 
0+50 1,604.00 

1 +00 1,603.00 

1+15 1,601 .OO 

1 +25 1,601 .OO 

1 +40 1,603.00 

1 +90 1.604.00 
2+40 1,605.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \oxisling condifions\splits d.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster vG.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet D04-A 
Flow Element Irregular Channel 

Method Manning's Formula 
Snive For Discharae 

Input Data 

Slope 0.013300 wft 

Ootions 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,601 .OO 1,607.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits d.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
04114104 09:23:53 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

TOP 
Width 

(ft) 

NIA 

17.50 
25.00 
32.50 

40.00 
90.00 

140.00 
190.00 

240.00 
240.00 

240.00 
240.00 

Water 
Surface 

Elevation 
(ft) 

1,601.00 
1.601.50 
1.602.00 
1,602.50 
1,603.00 
1,603.50 
1,604.00 

1,604.50 
1,605.00 
1,605.50 

1,606.00 
1,606.50 

Flow 
Area 
(w) 

NIA 
6.9 

17.5 
3i.9 
50.0 
82.5 

140.0 
222.5 

330.0 
450.0 

570.0 
690.0 

Wetted 
Perimeter 

(ft) 

NIA 
17.57 

25.13 
32.70 
40.27 

90.28 
140.29 
190.30 
240.31 

241.31 
242.31 

243.31 

Discharge 
(cfs) 

NIA 
14.01 
52.35 

119.34 
219.97 
278.52 

493.06 
864.26 

1,420.62 

2,423.92 

3.561.31 
5,160.50 

Velocity 
(Ws) 

NIA 
2.04 
2.99 
3.74 
4.40 
3.38 
3.52 

3.88 
4.30 
5.39 

6.25 

7.48 



Project Summary Report 

Project Description 

Worksheet DO5 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

slope 0.006600 wft 
water Surface Elevation 1,461.00 it 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

-- 

Results 

Mannlngs Coefficient 0.045 
Elevation Range 1,460.50 to 1,465.00 

Discharge 3.54 cfs 

Flow Area 2.4 ftz 
Wened Perimeter 5.89 fl 
Top Width 5.60 fl 
Actual Depth 0.50 ft 
Critical Elevation 1,460.78 ft 

Critical Slope 0.048674 Wft 

Velocity 1.47 Ws 
Velocity Head 0.03 f l  
Specific Energy 1,461.03 11 
Froude Number 0.40 

Flow Type Subcritical 

Aouohness Seaments 
- 

Start End Mannings 
Station Station Coefficient 

O+OO 0+52 0.050 
0+52 Ot64 0.045 
0+64 It15 0.050 

Natural Channei Points 

Station Elevation 
(ft) (ft) 

O t O O  1,465.00 
0+25 1,464.00 

Ot52 1,463.00 

Ot56 1,460.50 
0 6 0  1,460.50 
0 6 4  1.463.00 
0+90 1,464.00 
1+15 1,465.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Table 
Rating Table for Irregular Channel 

Project Description ' Wirksheet DO5 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

lnout Data 

Slope 0.006600 ft/ft 

Options 

Current Roughness Method Improved Cotter's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel We~ghting Methot Ho~ton's Method 

Attribute Mlnimum Maximum Increment 

Water Surface Elevation (ft) 1.460.00 1,466.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

TOP 
Width 

(ft) 

N/A 
NIA 

5.60 
7.20 
8.80 

10.40 
12.00 
38.50 
65.00 
90.00 

115.00 
115.00 
115.00 

Wetted 
Perimeter 

(ft) 

N/A 
NIA 
5.89 
7.77 
9.66 

11.55 
13.43 
39.95 
66.47 
91.49 

116.51 
117.51 
118.51 

Flow 
Area 
(w) 

N/A 
NIA 
2.4 

5.6 
9.6 

14.4 
20.0 
32.6 
58.5 

97.2 
148.5 
206.0 
263.5 

Velocity 
(Ws) 

NIA 
NIA 
1.47 

2.16 
2.67 
3.1 1 
3.50 
2.18 
2.26 

2.55 
2.87 
3.59 
4.47 

Water 
Suriace 

Elevation 
(n) 

1,460.50 
1,460.50 
1,461.00 
1,461.50 
1,462.00 

1,462.50 
1,463.00 
1,463.50 
1,464.00 
1,464.50 
1,465.00 
1,465.50 
1,466.00 

Discharge 
(cis) 

NIA 
NIA 

3.54 
12.07 

25.65 
44.75 
69.95 
71.17 

132.33 
248.1 1 
426.27 
740.29 

1,177.64 



Project Description 

Worksheet D05-A 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

slope 0.006600 ftift 
Water Surface Elevation 1,461 .OO It 

Project Summary Report 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methor Horton's Method 

Results 

Mannings Coefficient 0.045 
Elevation Range 1.460.00 to 1,465.00 

Discharge 197.97 cfs 

Flow Area 83.3 ft2 
Wetted Perimeter 100.29 ft 

Top Width 98.67 ft 

Actual Depth 1.00 R 
Critical Elevation 1,460.61 ft 

Critical Slope 0.036531 Wft 

Velocity 2.38 ftls 

Velocity Head 0.09 fl 

Specific Energy 1,461.09 fl 

Froude Number 0.46 

Flow Type Sub~ritIcaI 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Stalt End Mannings 
Station Station Coefficient 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \existing conditions\splits d.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Notes: Remainder 

Project Summary Report 

Natural Channel Points 

Station Elevation 
(ft) Itt) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing canditions\splits d.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Slope 0.007800 nlfl 
Water Surface Elevation 1,530.50 R 

Project Summary Report 

Project Description 

Worksheet DO6 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

lnout Data 

- - 

Options 

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

Results 

Gnnings Coefficient 0.045 
Elevation Range 1,530.00 to 1,533.00 

Discharge 22.74 cfs 

FIOW Area 15.0 ft2 
Wetted Perimeter 40.02 R 

Top Width 40.00 ft 

Actual Depth 0.50 R 
Critical Elevation 1,530.31 ft 
Critical Siope 0.046943 Wft 
Velocity 1.52 fUs 
Veioclty Head 0.04 fl 
Specific Energy 1,530.54 fI 
Froude Number 0.44 

Fiow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 1 +50 0.050 

1 +50 2+10 0.045 
2+10 3+60 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits d.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 08:40:44 AM a Haestad Methods, lnc. 37 Brookside Road Waterbuw, CT 06708 USA (203) 755-1 666 Page 13of 16 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet DO6 
Flow Element irregular Channel 

Method Manning's Formula 
Solve For Discharae 

Input Data 

Slope 0.007800 fwt 

Options 

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

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \existing conditions\spiits d.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 

0411 4104 09:24:22 AM 0 Haestad Methods, Inc. 37 Brookeide Road Waterbury, CT 06708 USA (203) 755-1 666 Page 1 of 1 

- 
Aftnbute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,530.00 1,535.00 0.50 

Water 
Surface 

Elevation 
(n) 

1,530.00 
1,530.50 

1,531 .OO 

1,531.50 
1,532.00 
1,532.50 
1,533.00 

1,533.50 
1,534.00 
1,534.50 
1,535.00 

Flow 
Area 
(ft2) 

N/A 
15.0 

40.0 
66.7 

175.0 
298.8 

460.0 
640.0 
820.0 

1,000.0 

1,180.0 

Discharge 
(Cis) 

N/A 
22.74 
88.97 

184.13 
418.40 
826.05 

1,445.06 

2,534.07 
4,013.36 
5,488.59 

7,149.11 

Wetted 
Perimeter 

(fl) 

NIA 
40.02 
60.05 

135.06 
210.06 
265.07 
360.08 
361.08 

362.08 
363.08 
364.08 

Velocity 
(Ws) 

NIA 
1.52 
2.22 
2.07 
2.39 

2.77 
3.14 
3.96 

4.89 
5.49 
6.06 

TOP 
Width 

(it) 

NIA 
40.00 
60.00 

135.00 

210.00 
285.00 

360.00 
360.00 
360.00 

360.00 
360.00 



Input Data 

Slope 0.007800 Wft 
Water Surface Elevation 1,530.50 fi 

Project Summary Report 

Project Description 

Worksheet ~ 0 6 - A  - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Options 

Current Roughness Method improved Lolter's Method 
Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Metho, Horion's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 1,530.00 to 1,533.00 

Discharge 11.36 cfs 
Flow Area 7.5 ftz 
Wetted Perimeter 20.05 fl 
Top Width 20.00 fl 
Actual Depth 0.50 f i  
Critical Eievation 1,530.31 ff 
Critical Slope 0.047042 Wft 
Velocity 1.51 fiis @ Veiocity Head 0.04 ft 

Specific Energy 1,530.54 ft 

Froude Number 0.44 

 low Type Subcritical 

Rouahness Seaments 

Start End Mannings 
Station Station Coefficient 

O+OO 1 t20 0.050 
1 +20 1 +50 0.045 
1 +50 2+70 0.050 

Natural Channel Points 

Station Elevation 
(fi) (ft) 

O+OO 1.533.00 

Notes: Remaindei 

Project Engineer: ENGiNEERiNG & ENVIRONMENTAL CONSULTANTS iNC 
q:\ ... \existing conditions\splits d.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet Do6-A 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Discharge 

input Data 

Slope 0.007800 ft/ft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Loiter's Method 
Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (It) 1.530.00 1.535.00 0.50 

e 
Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \existing conclitions\splits d.tm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMasfer v6.1 [614k] 
04/14/04 09:24:31 AM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CTO67OB USA (203) 755-1666 Page 1 of 1 

Water 
Surface 

Elevation 
(It) 

1,530.00 
1,530.50 
1,531.00 
1,531.50 
1,532.00 
1,532.50 

1,533.00 
1.533.50 
1,534.00 
1.534.50 
1.535.00 

Velocity 
(WS) 

NIA 
1.51 
2.22 
1.83 
2.18 
2.58 
2.97 
4.02 
4.66 
5.27 

5.84 

Discharge 
(CIS) 

NIA 
11.36 
44.41 
91.62 

239.36 
515.15 
950.66 

1,830.71 
2,749.75 
3,818.44 
5,025.04 

TOP 
Width 
(n) 

N/A 
20.00 
30.00 
90.00 

150.00 

210.00 
270.00 
270.00 

270.00 
270.00 
270.00 

Fiow 
Area 
(w) 

NIA 

7.5 
20.0 
50.0 

110.0 
200.0 
320.0 
455.0 
590.0 
725.0 
860.0 

Wetted 
Perlrneter 

(ft) 

NIA 
20.05 

30.10 
90.11 

150.12 
210.12 
270.13 
271.13 
272.13 
273.13 
274.13 



Project Summary Report 

Project Description 

Worksheet DO7 

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

Input Data 

Slope 0.006600 Wfi 
Water Surface Elevation 1,451 .SO It 

Options 

Current Roughness Method Improved Lotter's Method 
O ~ e n  Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 1.450.00 to 1,454.00 

Discharge 120.45 cfs 

Flow Area 45.0 ft2 
Wetted Perimeter 45.15 ft 
Top Width 45.00 ff 
Actual Depth 1.50 n 
Critical Elevation 1,451.00 n 
Critical Slope 0.0331 11 Wff 
Velocity 2.68 ftls 
Velocity Head 0.11 ft 
Specific Energy 1,451.61 ft 

Froude Number 0.47 

Flow Type Subcriticai 

- -- 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Pornts 

Station Elevation 
(n) (f t)  

O+OO 1,454.00 

1 +00 1,453.00 

l+50 1,452.00 

1 +70 1,450.00 

1 +85 1,450.00 

2+05 1,452.00 
2+55 1,453.00 

e Notes: Remainder 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \existing COnUitiOnS\SplitS d.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet DO7 

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

Input Data 

Slooe 0.0066oo fun 

Options 

Current Roughness Method . Improved Loner's Method 
Open Channel Weighting Method improved Lotter's Methad 
Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Water Discharge Velocity Flow Wetted TOP 
Surface (cfs) (fvs) Area Perimeter Wldth 

Elevation (ft2) (ft) (ft) 
(fi) 

1,450.00 NIA NIA N/A N/A N/A 
1,450.50 14.54 1.45 10.0 25.05 25.00 

1,451 .OO 53.49 2.14 25.0 35.10 35.00 
1,451.50 120.45 2.68 45.0 45.15 45.00 
1,452.00 220.00 3.14 70.0 55.20 55.00 
1,452.50 288.53 2.62 110.0 105.21 105.00 

1,453.00 474.26 2.71 175.0 155.22 155.00 

1,453.50 778.69 2.81 277.5 255.22 255.00 

1,454.00 1,252.24 2.91 430.0 355.23 355.00 

1,454.50 2,177.91 3.59 607.5 356.23 355.00 

1,455.00 3,303.96 4.21 785.0 357.23 355.00 

1,455.50 4,944.62 5.14 962.5 358.23 355.00 

1.458.00 8,423.76 5.63 1,140.0 359.23 355.00 - 



Project Summary Report 

Project Description 

Worksheet D07-A 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

- 

Input Data 

sioue 0.0066oo ftlft 
Water Surface Elevation 1,451.50 f l  

Options 

Current Rou~hness Method improved Loner's Method 
Open Channel Weighting Method Improved Loaer's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Manninas Coefficient 0.045 - 
Elevation Range 1,451 .OO to 1,454.00 

Discharge 6.43 cis 

Flow Area 5.0 flz 
Wetted Perimeter 15.05 ft 
Top Width 15.00 ft 
Actual Depth 0.50 f l  
Critical Elevation 1.451.30 f t  
Critical Slope 
Velocity 
Veiocitv Head 

0.0491 05 Wft 
1.29 Ws 
0.03 n 

Specific Energy 1,451.53 ft 
Froude Number 0.39 
Flaw Tvoe Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (fi) 

O+OO 1,454.00 
1 +00 1,453.00 
1 +50 1,452.00 
1 +60 1,451 .OO 
1+65 1,451.00 
1 +75 1,452.00 
2+25 1,453.00 

3+25 1,454.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits d.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 161 4kl 
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Slope 0.008000 Wfl 
Water Surface Elevation 1,442.50 fi 

Project Summary Report 

Flow Element irregular Channel 
Method Manning's Formula 

Solve For Discharge 

inout Data 

- ~- 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Melhod 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 
Elevation Range 1,442.0C 

Discharge 
Fiow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 
Veioclty Head 

Specific Energy 1,442.54 fl 
Froude Number 0.44 

Flow Type Subcritical 

Calculation Messages: 
Fiow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0100 1 +00 0.050 
it00 1+30 0.045 
1 +30 2tOO 0.050 
2+00 2+30 0.045 
2+30 3+30 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..iexisting conditions\splits efm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Project summary Report 

2 

Natural Channel Points 

Station Elevation 
(n) (n) 

1 +65 1.444.00 

2+00 1,443.00 

2110 1,442.UU 

2+20 1,442.00 

2+30 1,443.00 

2+55 1,444.00 

3+30 1.445.00 

Project Engineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet E05 - 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

lnout Data 

slope 0.008ooo f ~ f ~  

Options 

Current Rouclhness Method Improved Loner's Method 

Onen Channel Weighting Method lmproved Loner's Method - .  
Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,442.00 1,447.00 0.50 

Water Discharge Velocity Flow Wetted TOP 
Surface ('21s) (Ws) Area Perimeter Width 

Elevation (ft2) (fa (ft) 
(ft) 

1,442.00 NIA NIA NIA NIA NIA 

1,442.50 23.00 1.53 15.0 40.10 40.00 

1.443.00 89.96 2.25 40.0 60.20 60.00 

1.443.50 188.62 2.22 85.0 120.23 120.00 

1,444.00 406.1 1 2.54 160.0 180.27 180.00 

1,444.50 756.78 2.82 268.8 255.27 255.00 

1,445.00 1,307.82 3.15 415.0 330.28 330.00 

1,445.50 2,425.12 4.18 580.0 331.28 330.00 

1,446.00 3,740.06 5.02 745.0 332.28 330.00 

1,446.50 5,101.66 5.61 910.0 333.28 330.00 

1,447.00 6,636.54 6.17 1,075.0 334.28 330.00 



Project Summary Report 

Project Description 

Worksheet E05-A 
Flow Element irregular Channel 

Method Manning's Formula 

solve For Discharge 

Input Data 

Slope 0.008000 tvti 
Water Surface Elevation 1,442.50 ff 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.045 
Elevation Range 1,442.00 to 1,445.00 

Discharge 8.49 cfs 

Flow Area 6.2 ftz 
Wetted Perimeter 20.03 h 
TOP width ~0 .00  n 
Actual Depth 0.50 ti 

Critical Elevation 1,442.32 ft 

Critical Slope 0.049156 fwt 

Velocity 1.36 fVs 

Veiocily Head 0.03 fI 

Specific Energy 1.442.53 i t  

Froude Number 0.43 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 1125 0.050 
1 +25 1 +60 0.045 
1 +60 2+85 0.050 

Natural Channei Points 

Station Elevation 
( f t )  (n) 

O+OO 1,445.00 
0+75 1,444.00 

1+25 1,443.00 

1 t40  1,442.00 
1+45 1.442.00 

1+60 1,443.00 
2c10 1,444.00 
2+85 1,445.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits e.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 j614ld 
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Table 
Rating Table for Irregular Channel 

Project Description 0 Worksheet €05-A - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slnne 0.008000 fVft 

Opt tons 

Current Roughness Method Improved Loiter's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,442.00 1,447.00 0.50 

Water Discharge Velocity Flow Wetted TOP 
Surface (CfS) (fils) Area Perimeter Width 

Elevation (ft2) (ft) (ft) 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
n.\ \-xiatinn condiiiondsnlits e f m 2  ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 1614k1 



Protect Description 

Worksheet E09 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

-~ 

Input Data 

Slope 0.01 1000 fth 
Water Surface Elevation 1,547.50 ft 

Project Summary Report 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Manning6 Coefficient 0.045 
Elevation Range 1,547.00 to 1,550.00 

Discharge 8.31 cfs 

Flow Area 5.0 ft2 
Wetted Perimeter 15.05 ft 
Top Width 15.00 ft 

Actual Depth 0.50 f t  

Critical Elevation 1,547.35 ft 
Critical Slope 0.047236 Wt  

Velocity 1.66 WS 
Velocity Head 0.04 f l  

Specific Energy 1,547.54 tt 
Froude Number 0.51 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0+00 11-00 0.050 
1 +00 1 +25 0.045 
1 +25 2+25 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\.,.\exlsting conditions\spiils e.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614kl 
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Table 
Rating Table for Irregular Channel 

- Project Description 

- 
Flow Element irregular Channel 

Method 
Solve For 

Manning's Formula 

Discharge 

Innot Data 

- - 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weight~ng Method lmproved Lotter's Method 
Closed Channel Welaht~na Methoi Horton's Method 

Attrihllte Minimum Maximum Increment 
-- - - 

Water Surface Elevation (ft) 1,547.00 1,552.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Water 
Surface 

Elevation 
(ft) . . 

1.547.00 

1,547.50 

1,548.00 

1,548.50 

1,549.00 
1,549.50 

1,550.00 

1,550.50 

1,551 00 

1,551.50 

1.552.00 

Wetted 
Perimeter 

(ft) 

Discharge 
(cis) 

TOP 
Width 

(fi) 

NIA 
8.31 

36.86 

85.02 
190.18 

348.93 

672.65 

1,335.94 

2,303.66 

3.291.09 

4,418.85 

Velocity 
(WS) 

NIA 
1.66 

2.46 

2.52 

2.93 

2.88 

3.13 

4.08 

5.24 

5.96 

6.64 

Flow 
Area 
(ft2) 

NIA 
15.00 

25.00 

50.00 

75.00 

150.00 

225.00 

225.00 

225.00 

225.00 

225.00 

NIA 
5.0 

15.0 

33.7 

65.0 

121.3 

215.0 
327.5 

440.0 

552.5 

665.0 

! 

NIA 
15.05 

25.10 

50.12 

75.14 
, 150.15 

225.15 

226.15 

227.15 

228.15 

229.15 





Table 
Rating Table for Irregular Channel 

- 
Project Description 

I) Worksheet EO9-A ~- 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

slope 0.01 1000 n/ft 

Options 

Current Rouahness Method Improved Loner's Method - 
Ooen Channel Weighting Method Improved Loner's Method . . 
Closed Channel Weidhting Metho, Horion's Method 

Attribute Minimum Maximum increment 
-~ 

Water Surface Elevation (ft) 1,547.00 1,552.00 0.50 

Water Discharge Velocity Flow Wetted TOP 
Surface (cfs) (tt/s) Area Perimeter Width 

Elevation (n') (ft) 
(fi) 

1,547.00 NIA N/A N/A NIA N/A 
1,547.50 13.48 1.80 7.5 20.05 20.00 
1,548.00 52.74 2.64 20.0 30.10 30.00 
1.548.50 112.02 2.72 41.2 55.12 55.00 
1,549.00 232.24 3.10 75.0 80.14 80.00 
1,549.50 407.23 3.04 133.8 155.15 155.00 

1,550.00 748.40 3.25 230.0 230.15 230.00 

1,550.50 1,444.08 4.19 345.0 231.15 230.00 
1,551 .OO 2,477.31 5.39 460.0 232.15 230.00 
1,551.50 3,502.62 6.09 575.0 233.15 230.00 

1,552.00 4,671.18 6.77 690.0 234.15 230.00 
> 





Natural Channel Points 

Station Elevation 
(ft) 

Project Summary Report 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet El0 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge -~ 
input Data 

slope 0.01 1000 ~ f t  

Options 

Current Roughness Method improved Latter's Method 
Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Methot Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation ( f t )  1,522.00 1,527.00 0.50 

TOP 
Width 

( f t )  

NIA 
35.00 
50.00 
125.00 
200.00 
250.00 
300.00 
300.00 
300.00 
300.00 
300.00 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
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Wetted 
Perimeter 

(ft) 

NIA 
35.57 
51.15 
126.18 
201.21 
251.22 
301.23 
302.23 
303.23 
304.23 
305.23 

- 
Water 

Surface 
Elevation 

(ft) 

1,522.00 
1.522.50 
1,523.00 
1,523.50 
1,524.00 
1,524:%0 
1,525.00 
1,525.50 
1,526.00 
1,526.50 
1,527.00 

Velocity 
(tw 

NIA 
1.85 
2.71 
2.52 
2.83 
3.36 
3.90 
5.18 
5.91 
6.60 
7.27 

Discharge 
(cfs) 

N/A 
25.47 
94.93 
198.59 
452.92 
g16.55 

1,597.1 1 
2,900.85 
4,192.73 
5,678.70 
7,344.46 

Flow 
Area 
(w) 

N/A 
13.8 
35.0 
78.7 
160.0 
272.5 
410.0 
560.0 
710.0 
860.0 

1,010.0 



Project Summary Report 

Project Description 

Worksheet E10-A 
~ i o w  Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.011000 ft/ft 
Water Surface Elevation 1,522.50 f i  

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methoc Hotton's Method 

Results 

Mannings Coefficient 0.045 
Elevation Range 1.522.00 to 1.525.00 

Discharge 8.31 cfs 

Flow Area 5.0 R2 
Wetted Perimeter 15.05 ft 

Top Width 15.00 R 

Actual Depth 0.50 ft 

Critical Elevation 1.522.35 ft 

Critical Slope 0.047236 WR 
Velocity 1.66 Ws 

Velocity Head 0.04 R 

Specific Energy 1,522.54 ft 

Froude Number 0.51 

Flow Type Subcritical 

Roughness Segments 

Start End Manflings 
Station Station Coefficient 

O+OO 1 +50 0.050 
1 +50 1 +75 0.045 
1 +75 3+25 0.050 

Natural Channel Points 

Station Elevation 
(ft) (fi) 

O+OO 1.525.00 
1 +00 1,524.00 

1 +50 1,523.00 
1 +60 1,522.00 
1 +65 1,522.00 
1 +75 1,523.00 
2+25 1,524.00 
3+25 1,525.00 

e 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \existing conditions\splits e.fm2 ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. FlowMa~ter "6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet E l  0-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

slope 0.011ooo ftm 

options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Holton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,522.00 1,527.00 0.50 

Water 
Surface 

Elevation 
(A) 

1.522.00 
1,522.50 
1,523.00 
1,523.50 

1.524.00 
1,524.50 
1.525.00 
1.525.50 
1,526.00 
1,526.50 
1,527.00 - 

* 
Project Engineer ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \existing conditions\spiits e.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. FiowMaster "6.1 [614kl 

04/14/04 09:25:44 AM 0 Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

Flow 
Area 
(fi2) 

N/A 
5.0 

15.0 

40.0 
90.0 

177.5 
315.0 
477.5 
640.0 
802.5 
965.0 

Discharge 
(cfs) 

N/A 
8.31 

36.86 

84.70 
229.72 
488.04 

979.20 
2,076.01 
3,286.57 
4,719.58 

6,356.51 

Wened 
Perimeter 

fft) 

N!A 
15.05 
25.10 

75.11 
125.12 
225.12 
325.13 
326.13 
327.13 
328.13 
329.13 

Velocity 
(WS) 

N/A 
1.66 
2.46 

2.12 
2.55 
2.75 
3.11 
4.35 
5.14 
5.88 
6.59 

TOP 
Width 

(fl) 

N!A 
15.00 
25.00 

75.00 
125.00 
225.00 
325.00 
325.00 
325.00 
325.00 
325.00 



Project Summary Report 

Project Description 

Worksheet El I 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.005800 wfi 
Water Surface Elevation 1,491.50 fl 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 1,491 .OO to 1,495.00 

Discharge 21.28 cfs 
Flow Area 16.9 f? 
Wetted Perimeter 47.52 fl 
Top Width 47.50 ft 
Actual Depth 0.50 It 
Critical Elevation 
Critical Slope 
Velocity 
Velontv Head 

1.491.29 fl 
0.048701 Wff 

1.26 WS 
0.02 fl - ,  

Speclfic Energy 1,491.52 fl 
Froude Number 0.37 

Flow Type Subcrit~cal 

- 
Roughness Segments 

Start End Mannings 
Statlan Station Coefficient 

- - 
Natural Channel Points 

Station Elevation 
lfl) cm 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits e.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 1614kl 
04/14/04 08:41:07 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page Q of 22 



Table 
Rating Table for Irregular Channel 

Proiect Description 

1 Worksheet El I 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.005800 WfI 

Options 

Current Roughness Method improved Latter's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho, Horton's Method 

-- - 

Attribute Minimum Maxlmum Increment 

Water Surface Elevation (ft) 1,491 .OO 1,497.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditians\spiits e.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.1 [614kl 
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(ft) 

1,491 .OO 
1,491 .SO 

TOP 
Width 

(ft) 

Wetted 
Perimeter 

(ft) 

1,492.00 88.07 1.85 47.5 75.04 75.0 

1,492.50 214.71 2.34 91.9 102.55 102.5 

1,493.00 414.82 2.77 150.0 130.07 130.0 

1,493.50 591.77 2.47 240.0 230.08 230.0 

1,494.00 982.82 2.59 380.0 330.08 330.0 

1,494.50 1,604.17 2.81 570.0 430.09 430.0 

1,495.00 2,492.05 3.08 810.0 530.09 530.0 

1,495.50 4,109.01 3.82 1,075.0 531.09 530.0 

1,496.00 5.871.17 4.38 1,340.0 532.09 530.0 

1,496.50 8.387.49 5.23 1,605.0 533.09 530.0 

NIA 
21.28 

Flow 
Area 
(ftz) 

Velocity 
(WS) 

Watsr 
Surface 

Elevation 

NIA 
1.26 

Discharge 
(cfs) 

NIA 
16.9 

NIA 
47.52 

NI 
47.50 ( 



Project Summary Report 

Project Description 

Worksheet E l l - A  
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

slope 0.005800 fUft 
Water Suriace Elevation 1,491 5 0  ft 

Options 

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

Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.045 
Elevation Range 1.491 .oo to 1,495.00 

Discharge 10.35 cis 
Flow Area 8.1 f12 
Wened Perimeter 22.54 fl  
Top Width 22.50 R 
Actual Depth 0.50 R 
Critical Elevation 1,491.28 ft * Critical Slope 0.048603 Wfl 
Velocity 1.27 W s  
Velocity Head 0.03 ft 
Specific Energy 1,491.53 fl  
Froude Number 0.37 
Flow Type Subcritical 

-- ~ 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (fi) 

O+OO 1,495.00 

Pioject Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..iexisting conditions\splits e.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 
04114104 08:41:07 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 10 of 22 



Project Summary Report 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

3+20 1,492.00 
3+30 1,493.00 
4+00 1,494.00 

4+60 1,495.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing canditions\splits e.lrn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 08:41:07 AM O Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 11 of 22 



Table 
Rating Table for lrregular Channel 

Project Description 

@ Worksheet E l  1 -A 
Flow Element 
Method 
solve For 

Irregular Channel 
Manning's Formula 

Discharge 

input Data 

Slope 0.005800 ftlft 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
o:\ ... \existing canditions\splits e.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 1614kl 

- 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1,491 .OO 1,497.00 0.50 

0411 4104 0~:25:59 AM 0 Haestad Methods. Inc. 37 Brookside Road Waterbuiy, CT 06708 USA (203) 755-1666 Page 1 of 1 

, 
Water 

Surface 
Elevation 

(ft) 

1,491 .OO 

1,491.50 
1,492.00 
1,492.50 
1,493.00 
1,493.50 
1,494.00 
1,494.50 
1,495.00 

1,495.50 

1,496.00 
1,496.50 
1,497.00 - 

Flow 
Area 
(tt2) 

NIA 
8.1 

22.5 

50.6 
90.0 

166.3 
305.0 

490.0 
705.0 
935.0 

1,165.0 

1,395.0 
1,625.0 

Discharge 
(cfs) 

NIA 
10.35 
42.08 

11 1.30 
233.04 
330.36 
658.85 

1,301.53 
2,171.59 

3,568.08 
5.348.59 

7,089.09 
9,030.23 

Wetted 
Perimeter 

(ft) 

NIA 
22.54 
35.08 
67.67 
90.26 

215.28 
340.29 
400.30 

460.31 
461.31 
462.31 

463.31 
464.31 

Velocity 
(fw 

NIA 
1.27 
1.87 
2.20 
2.59 
1.99 
2.16 
2.66 

3.08 
3.82 

4.59 
5.08 

5.56 

TOP 
Width 

(it) 

NIA 
22.50 
35.00 
67.50 
90.00 

215.00 
340.00 
400.00 
460.00 

460.00 
460.00 

460.00 
460.00 



Project Summary Report 

Project Description 

Worksheet E l 3  
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.007600 WR 
Water Surface Elevation 1.422.50 ft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weighting Methot Horion's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 1,422.00 to 1,424.00 
Discharge 33.14 cis 
Flow Area 25.0 ft2 
Wetted Perimeter 80.01 R 
Top Width 80.00 ft 

Actual Depth 0.50 f l  
Critical Elevation 1,422.32 ft 
Critical Slope 0.049242 Wfl 
Velocity 1.33 Ws 
Velocity Head 0.03 ft 

Specific Energy 1,422.53 ft 

Froude Number 0.42 
Flow Type Subcritical 

Roughness Segments 

Stari End Mannings 
Station Station Coefficient 

O t O O  2tOO 0.050 
2100 3t40 0.045 
R+40 5t40 0.050 

Natural Channel Points 

Station Elevation 
(ft) (fi) 

O+OO 1.424.00 
0.~50 1,423.00 
2100 1.423.00 

2t60 1,422.00 
2+80 1,422.00 
3t40 1,423.00 
4t90 1,423.00 

5t40 1,424.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conciitions\spiits e.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet E l 3  
Now Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.007600 Wft 

ODtionS 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weiahtina Methot Horton's Method 

Anribute Minimum Maximum Increment 

Water Sulface Elevation (ft) 1,422.00 1,426.00 0.50 

NIA 
80.00 

140.00 

490.00 

540.00 

540.00 

540.00 

540.00 

540.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \existing conditions\splits e.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Water 
Surface 

Elevation 
(ft) 

Flow 
Area 
(fl") 

Discharge 
(cfs) 

Wetted 
Perimeter 

(ft) 

Velocity 
(f'JS) 

TOP 
Width 

(ft) 





Table 
Rating Table for Irregular Channel 

Project Descriplion 

Worksheet E13-A - 
Flow Element Irregular Channel 
Method Manning's Formula 
snlve For Discharae 

- -  

input Data 

Slope 0.007600 Wft 

~ - 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Anribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,422.00 1,426.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ . .  \existing conditions\spiits e.fm2 ENGINEERiNG & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 09:26:15 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

Flow 
Area 
(ft') 

NIA 
22.5 

70.0 
292.5 
540.0 

800.0 
1,060.0 
1,320.0 

1.580.0 

Velocity 
(nls) 

NIA 
1.35 
2.01 
1 .94 

2.91 
3.67 
4.36 

5.01 
5.62 

Water 
Surface 

Elevation 
(ft) 

1,422.00 
1,422.50 
1,423.00 

1,423.50 
1,424.00 

1,424.50 
1,425.00 

1,425.50 
1,426.00 

Discharge 
(cfs) 

NIA 
30.39 

140.66 
566.55 

1,572.44 

2,932.75 
4,624.59 

6,615.43 
8,882.26 

Wetted 
Perimeter 

(ft) 

NIA 
70.01 

120.02 
470.03 

520.04 
521.04 
522.04 

523.04 
524.04 

TOP 
Width 

(ft) 

NIA 
70.00 

120.00 

470.00 
520.00 
520.00 

520.00 
520.00 

520.00 



Project Summary Report 

- 

Worksheet El 6 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

S i o ~ e  0.008400 Wtt 
Water Surface Elevation 1,451.50 fl 

Ootions 
~ - 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Manninas Coefficient 0.045 

Elevation Range 
Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 

Velocity 
Velocity Head 
Specific Energy 
Froude Number 

1.451 .OO to 1,455.00 
15.80 CfS 
9.4 f12 

22.57 ft 

22.50 ft 

0.50 it 
1,451.31 ft 
0.045666 Wft 

1.68 WS 

0.04 iI 
1.451.54 n 

0.46 

 low Type Subcriticai 

Rouahness Seoments - " 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING. 
q:\...\existing conciitions\splits e.fm2 ENGlNEERiNQ & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
04114104 08:41:07 AM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 14 of 22 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet E l  6 
Flow Element Irregular Channel 

Method Manning's Formula 

solve For Discharge 

Inout Data 

slope 0.008400 ft/tt 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

Atfribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,450.00 1,457.00 0.50 

~ - 

Water Discharge Velocity Flow Wetted 
P u d a c e  I (cfs) 1 ( ~ s )  I ;re; 1 r e  1 G i?h  

Elevation (n) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits efm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 09:26:23 AM B Haestad Methods, Inc. 37 Brookside Road Waterbu~y, (7706708 USA (203) 755-1666 Page 1 of 1 

(n) 
1,451 .OO 

1,451 .OO 

1,451.00 

1,451 .SO 
1,452.00 
1,452.50 
1,453.00 

1,453.50 
1,454.00 
1,454.50 

1,455.00 
1,455.50 
1.456.00 
1.456.50 

NIA 
NIA 
NIA 

15.80 
56.04 

122.67 
219.1 1 
270.94 
472.74 
767.40 

1,230.39 

2,034.73 
2,975.34 
4,371.49 

NIA 
NIA 
NIA 

1.68 
2.49 
3.12 

3.65 
2.85 
3.05 
3.20 
3.52 
4.31 
5.00 
6.09 

NIA 
NIA 
NIA 
9.4 

22.5 

39.4 
60.0 
95.0 

155.0 
240.0 
350.0 
472.5 

595.0 
717.5 

NIA 
NIA 
NIA 

22.57 
30.13 
37.70 
45.27 
95.28 

145.29 
195.31 
245.32 
246.32 

247.32 
248.32 

NIA 
N/A 
NIP 

22.50 
30.00 
37.50 
45.00 
95.00 

145.00 
195.00 
245.00 
245.00 

245.00 
245.00 



Project Summary Report 

Project Description 

Worksheet E l  6-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.008400 WfI 
Water Surface Elevation 1,450.50 ft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Metho! Horton's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 1,450.00 to 1,455.00 

Discharge 30.50 cfs 

Flow Area 17.5 ftz 

Wetted Perimeter 40.05 fl 

Top Width 40.00 ft 

Actual Depth 0.50 ft 

Critical Elevation 1,450.31 R 
Critical Slope 0.045114 WR 
Velocity 1.74 Ws 

Velocity Head 0.05 R 
Specific Energy 1.450.55 R 
Froude Number 0.46 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 1 +OO 0.050 
1 +OO 1 +90 0.045 
1 +90 2+90 0.050 

Natural Channel Points 

Station Elevation 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ...\existing ~onditiuns\spiits e.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Table 
Rating Table for irregular Channel 

Project Description 

Worksheet E16-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

sloDe 0.008400 wn 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methoi Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Eievation (ft) 1,450.00 1.457.00 0.50 

Wetted 
Surface 

1.450.00 NIA NIA NIA NIA NIA 
1,450.50 30.50 1.74 17.5 40.05 40.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \existing conditions\splils e.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 08:26:31 AM a Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Summary Report 

Project Description 

Worksheet EI 9 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

lnuut Data 

Slope 0.006100 Wft 

Water Surface Eievation 1,422.50 ft 

Options 

Current Roughness Method Improved Latter's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Manninos Coefficient 0.045 
Elevation Range 1.422.00 to 1,425.00 

Discharge 10.04 cfs 

Flow Area 7.5 ft2 

Wetted Perimeter 20.05 ft 

Top Width 20.00 ft 

Actual Depth 0.50 ft 

Critical Eievation 1,422.29 ft 

Critical Siope 0.048044 Wit 

Velocity 1.34 Ws 

Velocity Head 0.03 ft 

Specific Energy 1,422.53 tt 

Froude Number 0.39 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
P) (ft) 

Of00 1.425.00 
0+25 1,424.00 
1 +25 1,424.00 

1+45 1.422.00 

1 +55 1.422.00 
1 +75 1,424.00 
2+75 1.424.00 

3100 1,425.00 

Pralect Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ . .  \existing conditions\splits e.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlawMaster "6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worhheet El9 

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

imut Data 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Methot Horton's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation lttl 1.421 .OO 1,427.00 0.50 

Water 
surface 

Elevation 
(fi) 

1,422.00 

Proiect Enqineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

1,422.00 
1,422.00 
1,422.50 

1,423.00 
1,423.50 
1,424.00 

1,424.50 
1,425.00 
1,425.50 
1,426.00 

1,426.50 
1,427.00 

q:\ ... \existing conditions\spiits e.frn2 ENGINEERING ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 
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Discharge 
(cis) 

NIA 
NIA 

NIA 
10.04 
39.28 
92.41 
174.27 
354.59 
866.50 

1,687.15 
2.575.83 

3.614.70 
4,791.82 

Velocity 
(Ws) 

NIA 
NIA 
NIA 

1.34 
1.96 
2.46 

2.90 
1.85 
2.59 
3.48 
4.06 

4.60 
5.12 

Flow 
Area 
(p) 

NIA 
NIA 
NIA 
7.5 
20.0 
37.5 
60.0 
191.3 

335.0 
485.0 
635.0 
785.0 

935.0 

Wetted 
Perimeter 

(fi) 

NIA 

TOP 
Width 

(fi) 

NIA 

NIA 
NIA 

20.05 
30.10 
40.15 
50.20 
275.22 
300.24 
301.24 

302.24 
303.24 
304.24 

NIA 

NIA 
20.00 

30.00 
40.00 
50.00 
275.00 
300.00 
300.00 

300.00 
300.00 
300.00 



Project Summary Report 

Project Description 

Worksheet El 9-A 
Flow Element irregular Channel 
Method Manning's Formula 
Solve For Discharge 

input Data 

Sloee 0.006100 ~n 
Water Surface Elevation 1,421.50 A 

Options 

Current Roughness Method improved Loner's Method 
Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Metho~ Holton's Method 

Results 

Manninas Coefficient 0.045 - 
Eievation Range 1,421.00 to 1,425.00 
Discharge 25.99 cfs 

Flow Area 17.5 ft2 

Wetted Perimeter 40.05 f l  

Top Width 40.00 R 

Actual Depth 0.50 fl 
Critical Elevation 1.421.28 fi 
Critical Slope 0.046568 ft/fl 

Velocity 1.49 n/s 

Velocity Head 0.03 R 
Specific Energy 1,421.53 ft 
Froude Number 0.40 

Flow Type Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(it) (R) 

OtOO 1,425.00 

0+25 1,424.00 

1 +25 1.424.00 

1 +55 1,421.00 

1 +85 1,421 .OO 

2t15 1,424.00 

3+15 1,424.00 
3+40 1.425.00 

project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
FNGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614kl 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet E19-A - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

lnout Data 

Options 

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

Closed Channel Weighting Metho* Horton's Method 

Attribute Minimum Maximum Increment 

Water Suriace Eievation (fl) 1.421 .OO 1.427.00 0.50 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
m.\ iexistinn ronditionnisniits e.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 1614kl 

Water 
Surface 

Elevation 
( f i )  

1,421 .OO 

1,421.50 

1,422.00 

1,422.50 

1,423.00 

1,423.50 

1,424.00 

1,424.50 

1,425.00 

1,425.50 

1,426.00 

1,426.50 

1,427.00 

Discharge 
(cfs) 

NIA 

25.99 

88.78 

187.99 

326.51 

507.78 

735.27 

817.52 

1.601.71 

2,556.70 

3,689.90 

4,988.05 

6.771.67 

Velocity 
(WS) 

NIA 
1.49 

2.22 

2.79 

3.27 

3.69 

4.08 

2.47 

3.24 

3.84 

4.42 

4.96 

5.76 

Flow 
Area 

NIA 
17.5 

40.0 

67.5 

100.0 

137.5 

180.0 

331.3 

495.0 

665.0 

835.0 

1,005.0 

1,175.0 

Wetted 
Perimeter 

(ft) 

NIA 

40.05 

50.10 

60.15 

70.20 

80.25 

90.30 

315.32 

340.34 

341.34 

342.34 

343.34 

344.34 

TOP 
Width 

(fi) 

NIA 

40.00 

50.00 

60.00 

70.00 

80.00 

90.00 

315.00 

340.00 

340.00 

340.00 

340.00 

340.00 



Project Summary Report 

Project Description 

Worksheet E21 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.006500 fVft 
Water Surface Elevation 1,428.50 f t  

options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Holton's Method 

Results 

Mannings Coefficient 0.045 
Elevation Range 1,428.00 to 1,430.00 
Discharge 6.39 cfs 
Flow Area 5.0 ft2 
Wetted Perimeter 15.05 ft 

Top Width 15.00 n 
Actual Depth 0.50 ft 
Critical Elevation 1,428.30 h 
Critical Slope 0.049162 Wft 
Velocity 1.28 fVs 
Velocity Head 0.03 fi 

Specific Energy 1,428.53 ft 
Froude Number 0.39 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 1 +25 0.050 
1 +25 1 +SO 0.045 
1 +50 2+75 0.050 

Natural Channel Points 

Station Elevation 
( f t )  1% 

O+OO 1,430.00 

l i 0 0  1,429.00 
1 +25 1,429.00 

1 +35 1.428.00 

1+40 1,428.00 
1 +50 1.429.00 
1+75 1,429.00 
2+75 1,430.00 

Projed Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits e.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kl 

04/14/04 08:41:07 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 18 of 22 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet E21 - 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

- p~ - 

input Data 

Slope 0.006500 WR 

Ontions 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation (R) 1,427.00 1,432.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits e.tm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMasterv6.1 [614k] 
04114104 09:26:53 AM O Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

e 

Water 
Surface 

Elevation 
(ft) 

1,428.00 
1,428.00 
1.428.00 
1,428.50 
1,429.00 
1,429.50 
1,430.00 

1,430.50 
1,431.00 
1,431.50 

1,432.00 

Flow 
Area 
(ft') 

NIA 
N/A 
NIA 

5.0 
15.0 
77.5 

190.0 
327.5 
465.0 
602.5 

740.0 

Discharge 
(cfs) 

NIA 
N/A 

NIA 
6.39 

28.33 

112.66 
362.37 

928.82 
1,630.40 

2,483.88 
3,474.95 

Wetted 
Perimeter 

(n) 

NIA 
N/A 
NIA 

15.05 
25.10 

175.10 
275.1 1 

276.1 1 
277.11 
278.11 

279.11 

Velocity 
(fvs) 

NIA 
N/A 
NIA 

1.28 
1.89 
1.45 

1.91 
2.84 
3.51 

4.12 
4.70 

TOP 
Width 

(n) 

NIA 

N/A 
NIA 

15.00 
25.00 

175.00 
275.00 

275.00 
275.00 
275.00 

275.00 



Project Summary Report 

Worksheet E21-A 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Discharge 

Slope 0.006500 fvft 

Input Data 

Water Surface Elevation 1,427.50 ft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weiahtina Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 
Discharge 
Flow Area 
Wened Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 

1,427.00 to 1,430.00 

10.37 CfS 
7.5 ft2 

20.05 ft 
20.00 ft 

0.50 ft 

I ,427.29 n 
0.047782 fUft 

1.38 fffs 
0.03 H 

i ,427.53 n 
0.40 

Flow Type Subcritical 

Roughness Segments 

Stan End Mannings 
Station Station Coefficient 

1 +65 3tOO 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..iexisting conditions\spiits e.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 08:41:07 AM Haestad Methods, inc. 37 Brookside Road Watel-bury, CT06708 USA (203) 755-1666 Page 19 of 22 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet E21 -A - 
ROW Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Inout Data 

slope 0.006500 Wfi 

- - 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method lmproved Loner's Method 

Closed Channel Weighting Methot Honon's Method 

Attribute Minimum Maximum Increment 

Water Surface Eievation (ft) 1,427.00 1,432.00 0.50 

\,V , I I I I 
1.427.00 1 NIAI NIAI NIA~ NIA I NIA 

Project Engineer: ENGINEERING & ENVfRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits e.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 161 4kI 
04114104 09:27:01 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06703 USA (203) 755-3666 Page 1 of 1 

TOP 
Width 

(ft) 

Wetted 
Perimeter 

P )  

Water 
Surface 

Eievation 
I*\ 

Velocity 
(WS) 

Discharge 
(CfS) 

Flow 
Area 
(fw 



~ - 

Project Description 

Worksheet E28 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

InDut Data 

Slope 0.005700 Wfi 
Water Surface Elevation 1,398.50 ft 

Project Summary Report 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methol Horton's Method 

Results 

Mannings Coefficient 0.045 
Elevation Range 1,398.00 to 1,400.00 

Discharge 35.94 Cfs 

Flow Area 32.5 ft2 

Wetted Perimeter 110.02 ft 

Top Width 110.00 ft 

Actual Depth 0.50 ft 

Critical Elevation 1 ,398.30 ft 

Critical Slope 0.051085 Wft 

Velocity 1.11 Ws 

Velocity Head 0.02 ft 

Specific Energy 1.388.52 it 
Froude Number 0.36 

Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

- - 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Proiect Enaineei: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. , - ~  

n,\ ... \existino conclitionskolits e.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlawMaster v6.1 (614kl 



Project Summary Report 

Natural Channel Points 

Station Elevation 
in) 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC 

q:\ ... \existing conditions\splits e.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

04114104 08:41:07 AM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 21 of 22 





Project Summary Report 

Project Description 

E28-A - ~ 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

S l o ~ e  0.005700 Wft 
Water Surface Elevation 1,398.50 fl 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 1,398.00 to 1,400.00 
Discharge 13.26 cfs 
Flow Area 12.5 ft2 
Wetfed Perimeter 45.01 ft 

Top Width 45.00 ft 
Actual Depth 0.50 fl 
Critical Elevation 1.398.31 fl 
Critical S l o ~ e  0.052049 Wfl 
Velocity 
Velocitv Head 

Specific Energy 1,398.52 f t  
Froude Number 0.35 
Flow Tvoe Subcritical 

Roughness Segments 

StaR End Mannings 
Station Station Coefficient 

Natural Channel Points 

rrolecr t n g l n e e  
q:\ . .  \existing canditions\splits e.im2 ENGINEERING & ENVIRONMENTAL COI ... .- 
04114104 08:41:07 AM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06703 USA (203) 755-1 61 

~ . - -  r :  ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
UFIII T A ~ ~ T S  IMP FiowMaster "6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

- 

Prolect Description 

Worksheet E28-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slooe 0.005700 WH 

Options 

Current Roughness Method Improved Lotter's Method 

ODen Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Hottan's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ftl 1.398.00 1,402.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditians\splits e.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

04114104 09:27:17 AM 0 Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Summary Report 

Project Description 

Worksheet F02 

Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Discharge 

Input Data 

Slope 0.007900 Wfi 
Water Surface Elevation 1,687.50 ft 

Options 

Current Roughness Method improved Loner's Method 
Open Channel Weighting Method Improved Latter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 1,687.00 to 1,690.00 

Discharge 8.44 cfs 

Flow Area 6.2 ft2 

Wetted Perimeter 20.03 ft 
Top Width 20.00 ft 

Actual Depth 0.50 it 
Critical Elevation 1,687.32 ff 

Critical Slope 0.049202 * Velocity 1.35 Ws 
Velocity Head 0.03 ft 

Specific Energy 1,687.53 fl 

Froude Number 0.43 

Flow Type Subcritical 

Roughness Segments 

Starl End Mannlngs 
Station Station Coefficient 

O+OO 1 +OO 0.050 

1 +00 1 +35 0.045 

1+35 2-5 0.050 

Natural Channei Points 

Station Elevation 
(ft) (ft) 

O+OO 1,690.00 

0+75 1,689.00 

1 +OO 1,688.00 

1+15 1,687.00 

1 +20 1,687.00 . 
1 +35 1,688.00 

1 +SO 1,689.00 

2+35 1,690.00 

Project Engineer: ENGiNEERiNG & ENVIRONMENTAL CONSULTANTS iNC. 
q l  ... \existing conditionsbplits f.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
0411 4104 08:41:29 AM Q Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1 666 Page 1 of 22 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet F02 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.007900 ftlft 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methol Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,687.00 1,692.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\apiits f.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

04114104 09:27:34 AM 0 Haestad Methods. inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

Wetted 
Perimeter 

(ft) 

N/A 
20.03 
35.07 
60.09 
85.11 

160.11 
235.12 
236.12 

237.12 
238.12 

239.12 

Water 
Surface 

Elevation 
(ft) 

1,687.00 
1,687.50 
1,688.00 
1,688.50 

1,689.00 
1,689.50 

1,690.00 
1,690.50 
1,691 .OO 

1,691.50 
1,692.00 

TOP 
Width 

(ft) 

NIA 
20.00 
35.00 
60.00 

85.00 
160.00 
235.00 
235.00 

235.00 
235.00 

235.00 

Velocity 
(Ws) 

NIA 
1.35 
2.02 
2.27 
2.64 

2.63 
2.81 

3.59 
4.61 
5.21 
5.78 

Discharge 
(CfS) 

N/A 
8.44 

40.37 
99.26 

21 1.35 
371.86 

674.51 
1,284.91 
2,189.53 
3.085.49 
4.105.53 

Flow 
Area 
(ft2) 

NIA 
6.2 

20.0 

43.7 
80.0 

141.3 

240.0 
357.5 
475.0 
592.5 
710.0 



Project Summary Report 

Project Description 

Worksheet F02-A 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

Inout Data 

Slope 0.007goo fVft 
Water Surface Elevation 1,687.50 f f  

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method lmproved Lotter'S Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 
Elevation Range 

Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 
Veloclty 
Veloclty Head 
Specific Energy 1,687.53 tt 
Froude Number 0.43 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

o+oo 1 +oo 0.050 
1 +00 1 +25 0.045 
1 +25 2+25 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits f.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 
04/14/04 08:47:29 AM O Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 2 of 22 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet FO2-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.007900 Wft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1,687.00 1,692.00 0.50 

TOP 
Width 

(ft) 

N/A 
15.00 

25.00 
50.00 
75.00 

150.00 
225.00 
225.00 
225.00 
225.00 
225.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits i.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlawMaster V6.1 [614kl 

04/14/04 09:27:56 AM G 3  Haestacl Methods. Inc. 37 Brookside Road Waterbi~ry, CT 06708 USA (203) 755-1668 PaQe 1 of 1 

Flow 
Area 
(it2) 

NIA 
5.0 

15.0 
33.7 
65.0 

121.3 
215.0 
327.5 
440.0 
552.5 
665.0 

Velocity 
(rtrS) 

NIA 
1.41 
2.08 
2.13 
2.48 
2.44 
2.65 
3.46 
4.44 
5.05 

5.63 

Water 
Surface 

Eievation 
(ft) 

1,687.00 
1,687.50 
1.688.00 
1,688.50 
1,689.00 
1,689.50 
1,690.00 
1,690.50 
1,691 .OO 

1,691.50 
1,692.00 

Wetted 
Perimeter 

(ft) 

NIA 
15.05 

25.10 
50.12 
75.14 

150.15 
225.15 
226.15 
227.15 
228.15 
229.15 

Discharge 
(Cfs) 

NIA 

7.04 
31.23 
72.05 

161.17 
295.70 
570.04 

1.132.15 
1,952.25 
2,789.05 
3,744.78 



Project Summary Report 

Project Description 

Worksheet F11 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

- 
Input Data 

SlODe 0.007100 Wft 
Water Surface Elevation 1,383.50 ft 

O~tions 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 
Elevation Range 

Discharge 
Fiow Area 
Wetted Perimeter 
Top Width 

Actual Depth 
Critical Eievation 
Critical Slope + velocity 
Velocitv Head 
Specific Energy 1,383.53 ft 

Froude Number 0.41 

~ i o w  Type Subcritical 

Calculation Messages: 
Fiow is divided. 

Roughness Segments 

Stalt End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft, (ff) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
ql..iexisiing conditions\splits f.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 08:41:29 AM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 3 of 22 I 



Project Summary Report 



Table 
Rating Table for lrregular Channel 

Project Description 

Worksheet F11 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

innut Data 

- 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho, Hotton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,383.00 1,387.00 0.50 

Wetted 

Elevation 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC 
q:\ ... \existing ~onditions\splits f.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster ~ 6 . 1  [614k] 
04114J04 09:28:06 AM Q Haestad Methods. Inc. 37 Brookside Road Waterbury, CT06708 USA (203) 755-1666 Page 1 oi 1 



Project Summary Report 

Project Description 

Worksheet F11-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

siowe o.oo7100 ftm 
Water Surface Elevation 1,383.50 h 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Methoc Horton's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 1,383.00 to 1,385.00 
Discharge 13.37 cfs 
~ i o w  Area 10.0 f~ 
Wetted Perimeter 30.02 fi 
Top Width 30.00 fi 

Actual Depth 0.50 fi 
Critical Elevation 1,383.31 ft 

Critical Slope 0.048684 Wit 
Velocity 1.34 Ws 
Velocity Head 0.03 fi 
Specific Energy 1,383.53 f i  
Froude Number 0.41 

~ i o w  Type Subcritical 

Rou~hnesS Seaments 
- - 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(fi) (fi) 

O+OO 1,385.00 
0+25 1,384.00 

1 +25 1,384.00 

1 t45 1,383.00 

1 t55 1,383.00 

1 +75 1,384.00 

2+75 1,384.00 

3+00 1,385.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits f.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 08:41:29 AM CD Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 5 of 22 



Table 
Rating Table for Irregular Channel 

PmjeGt Description 

Worksheet F11-A 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Discharae 

input Data 

slope o.oo7100 wn 

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

Closed Channel Weighting Metho, Horton's Method 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditlons\splits f.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 09:34:27 AM O Haestad Methods, lnc. 37 Brookside Road Waterbuy, CT 06708 USA (203) 755-1 666 Page 1 of 1 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1,383.00 1,387.00 0.50 

Flow 
Area 
(ft2) 

NIA 
10.0 

30.0 

161.3 

305.0 

455.0 

605.0 

755.0 

905.0 

Velocity 
(WS) 

NIA 
1.34 

1.98 

1.79 

2.72 

3.46 

4.13 

4.75 

5.34 

Water 
Surface 

Elevation 
(fi) 

1,383.00 

1.383.50 

1,384.00 

1,384.50 

1,385.00 

1,385.50 

1,386.00 

1,386.50 

1.387.00 

Discharge 
(cfs) 

NIA 
13.37 

59.34 

287.96 

829.45 

1,572.57 

2.498.27 

3,587.94 

4.828.33 

Wetted 
Perimeter 

(fi) 

NIA 
30.02 

50.05 

275.07 

300.09 

301.09 

302.09 

303.09 

304.09 

TOP 
Width 
0) 

NIA 
30.00 

50.00 

275.00 

300.00 

300.00 

300.00 

300.00 

300.00 



Project Summary Report 

Project Description 

Worksheet F12 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slooe 0.0064oo wn 
Water Surface Elevation 1.433.50 it 

Options 

Current Roughness Method improved Lotter's Method 

Open Channei Weighting Method improved Loiter's Method 
Closed Channel Weighting Metho, Hotion's Method 

Resuits 

Manning6 Coefficient 0.045 
Eievation Range 
Discharge 

Fiow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Eievation 
Critical Slope 

Veiocity 
Veiocity Head 
Specific Energy 
Froude Number 

Flow Type Subcritical 

Calculation Messages: 
Fiow Is divided. 

Rouahness Segments 
- 

Stari End Mannings 
Station Station Coefficient 

OtOO 1 to0  0.050 

Natural Channei Points 

Station Elevation 
(it) fft) 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q;\..iexisting conditians\spiits f.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 

04/14/04 08:41:29 AM @ Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 6 of 22 



Project Summary Report 

p~ ~ 

Natural Channel Points 

Sbtion Elevation 
Ift) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing canditions\splits f.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet F12 
ROW Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

.. .r-. - 
Slope 0.006400 Wft 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Holton's Method . - 

Attrihllte Minimum Maximum Increment . . . . . . . . - 
Water S..dace Eleval.on (11) 1,433.00 1.437.00 0.50 

(fi) 1 I I 
1.433.00 1 N/A I N/A\ N/A I N/A I NIA 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits f.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

04/14/04 093436 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

TOP 
Width 

Elevation (ftz) (fl) (fl) 

Wetted 
Perimeter 

Flow 
Area 

Velocity 
(fw Water 

Surface 
Discharge 

(cis) 



Project Summary Report 

Project Description 

Worksheet F12-A 
Flow Element irregular Channel 
Method Manning's Formula 
Solve For Discharge 

Inout Data 

Slope 0.006400 f ~ f t  

Water Surface Elevation 1,433.50 fl 

-- 
Options 

Current Roughness Method Improved Latter's Method 
Open Channel Wetghttng Method Improved Lotter's Method 
Closed Channel Welohtlno Methot Horton's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 
Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 
Veloctty Head 
Specific Energy 1,433.53 ft 

Froude Number 0.39 

Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Rouahness Seaments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(it) (M 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits f.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster vs.1 [614k] 
04/14/04 08:41:29AM O Haestad Methods, Inc. 37 Brookstde Road Waterbury, CT 06708 USA (203) 755-1666 Page 8 of 22 



Project Summary Report 

Natural Channel Polnts 

Station Elevation 
(ft) (fl) 

1 +95 1,434.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \existing canditions\spl!ts f.lrn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614kl 

04114104 08:41:29 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 
Page 9 of 22 



Table 
Rating Table for lrregular Channel 

Project Description 

Worksheet F12-A 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

Inout Data 

Slope 0.006400 ftJfl 

-- 

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,433.00 1,437.00 0.50 

Wetted 1 1 "7E;' 1 F I perim;ter 1 9 1 
Elevation 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \existing conditions\splits f.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 1614k1 

(ft) 

1,433.00 
1.433.50 
1,434.00 
1,434.50 
1,435.00 
1.435.50 
1.436.00 
1,436.50 

1,437.00 

NlA 
16.62 
68.34 

155.63 
431.76 

1,111.05 
1,984.72 
2,996.93 

4,173.45 

NIA 
1.33 
1.95 
1.62 
1.92 
2.87 

3.61 
4.21 
4.77 

NIA 
12.5 
35.0 
96.2 

225.0 
387.5 
550.0 
712.5 
875.0 

NIA 
35.10 
55.20 

190.22 
325.24 
326.24 
327.24 
328.24 
329.24 

NIA 
35.00 
55.00 

190.00 
325.00 
325.00 
325.00 

325.00 
325.00 



Project Summary Report 

Project DescripUon 

Worksheet F13 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.006400 Wfl 
Water Surface Elevation 1,433.50 fi 

Options 

Current Roughness Method Improved Lotter:~ Method 

Open Channel Weighting Method lmproved Loner's Method 

Closed Channel Weighting Methoi Hortan's Method 

Results 

Mannlngs Coefficient 0.045 

Elevation Range 1,433.00 to 1,435.00 
Discharge 6.34 cfs 
Flow Area 5.0 f12 
Wetted Perimeter 15.05 fl 
Top Width 15.00 f i  
Actual Depth 0.50 fl 
Critical Elevation 1,433.30 fl 
Critical Slope 0.049221 fWH 
Velocity 1.27 Ws 
Velocity Head 0.02 fl 
specific Energy 1,433.52 ft 
Froude Number 0.39 

Flow Type Subcriticai 

Roughness Segments 

Stan End Mannings 
Station Station Coefficient 

0+00 1 t25 0,050 
1 +2s itso 0.045 

1 +50 2+75 0.050 

Natural Channel Points 

Station Elevation 
(fi) (ft) 

0+00 1,435.00 
0+25 1.434.00 
1+25 1,434.00 
1+35 1,433.00 

1+40 1,433.00 
1 +50 1,434.00 
2+50 1,434.00 
2+75 1,435.00 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
q:\ . \existing conditions\splits f.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 1614kI 

04114104 08:41:29 AM a Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 10 of 22 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet F13 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

h u t  Data 

Siope 0.0064oo tvn 

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method lmproved Lower's Method 
Closed Channel Weighting Methot Horion's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,433.00 1,437.00 0.50 

Wetted 

Elevation 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits f.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 



Project Summary Report 

Project Description 

Worksheet F13-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.006400 WR 
Water Surface Elevation 1,433.50 R 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmpmved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 1.433.00 to 1,435.00 

Discharge 16.62 cfs 

Flow Area 12.5 f12 
Wetted Perimeter 35.10 fl 
Top Width 35.00 ft 

Actual Depth 0.50 fl 
Critical Elevation 1,433.29 fi 

Critical Slope 0.048189 Wfl 
Velocity 1.33 n/s 
Velocity Head 0.03 ft 

Specific Energy 1.433.53 ft 

Froude Number 0.39 

Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Ot.00 1 +OO 0.050 
1 +00 1 +30 0.045 
1 +30 2+20 0.050 
2+20 2+45 0.045 
2+45 3+45 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits f.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 08:41:29 AM Q Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 11 of 22 



Project Summary Report 

Natural Channel Points 

Station Elevation 
(ft) 

2+20 1.434.00 

2+30 1.433.00 

2+3: 1.433.00 

2+45 1,434.00 

3+45 1,435.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \existing conditions\splits f.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 





Project Summary Report 

Project Description 

Worksheet F16 - 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Discharoe 

Input Data 

Slope 0.005600 fVft 
Water Surface Elevation 1,368.50 ft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Metho, Honon's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 

Discharge 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Eievation 

Critical SioDe 
Velocity 
Velocltv Head 

1,368.00 to 1.370.00 
11.87 Cfs 

10.0 n2 
30.02 ft 

30.00 fi 
0.50 n 

1.363.29 ft 
0.049584 Wft 

1.19 ffs 
0.02 h 

Specific Energy 1,368.52 ft 

Froude Number 0.36 

Flow Type Subcritical 

Rouohness Seornents " - 
Stan End Mannings 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(n) [ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditians\spiits f fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 08:41 :Z9 AM Q Haestati Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 13 of 22 



Worksheet F16 

I 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.005600 Wft 

I Options 

Current Roughness Method Improved Loner's Method 

I Open Channel Weighting Method Improved Lotter's Method 

I Closed Channel Weighting Methot Horion's Method 

I Attribute Minimum Maximum increment 

Water Suriace Elevation (ft) 1,368.00 1.372.00 0.50 

Prniect Ennineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

I 
. . - , . - . - - ~ 

q:\ ... \existing conditions\splits f.fm2 ENGINEERING & ENVIRONMENTAL CONSULTA 
04114104 09:35:09 AM 0 Haestad Methods. Inc. 37 Brookside Road Waterbury, CTO6708 USA (203) 755- 

Water 
Surface 

Elevation 
(n) 

1.368.00 
1,368.50 
1,369.00 
1,369.50 
1,370.00 
1,370.50 
1,371 .OO 
1,371.50 
1,372.00 

NTS INC. FlowMaster v8 1 [614kl 
1666 Page 1 of 1 

I 

Velocity 
Ws) 

NIA 
1.19 
1.76 
1.27 
1.64 
2.44 
3.22 
3.79 
4.33 

Discharge 
(cfs) 

NIA 
11.87 
52.70 
133.56 
458.79 

1,232.92 
2.349.66 
3,623.90 
5,113.44 

Flow 
Area 
(ftq 

NIA 
10.0 
30.0 
105.0 
280.0 
505.0 
730.0 
955.0 

1 ,I 80.0 

Wetted 
Perimeter 

(n) 

NIA 
30.02 
50.05 
250.05 
450.05 
451.05 
452.05 
453.05 
454.05 

TOP 
Width 

( f t )  

NIA 
30.00 
50.00 
250.00 
450.00 
450.00 
450.00 
450.00 
450.00 



Slope 0.00~600 wft 
Water Surface Eievation 1,368.50 f t  

Project Summary Report 

Project Description 

Worksheet F16-A - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

InDut Data 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 1,368.00 to 1,370.00 

Discharge 9.62 cfs 
Flow Area 7.5 ftz 
Wetted Perimeter 20.05 f t  
Top Width 20.00 fl 

Actual Depth 0.50 fl 
Critical Elevation 1,368.28 f t  
Critical Slope 0.048400 Wft a Velocity 1.28 Ws 
Velocity Head 0.03 ft 
Specific Energy 1,368.53 ft 
Froude Number 0.37 

Flow Type ..Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 1125 0.050 

1 i 2 5  1 i 5 5  0.045 

1 i 5 5  2+80 0.050 

Natural Channei Points 

Project Engineer: ENGINEERING & ENViRONMENTAL CONSULTANTS INC 
q:\ ... \existing canditionsLplits f.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMastei "6.1 [614k] 
04114104 08:41:29 AM 0 Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 14 of 22 



Table 
Rating Table for Irregular Channel 

Worksheet F16-A 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Discharoe 

- 

input Data 

Slope 0.005600 Wfi 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weiohtino Methol Horton's Method 

project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits l.lm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 09:35:17 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,368.00 1.372.00 0.50 

TOP 
Width 

(fi) 

N/A 
20.00 
30.00 

155.00 
280.00 
280.00 

280.00 
280.00 
280.00 

Flow 
Area 
(fizl 

NIA 
7.5 

20.0 
66.2 

175.0 
315.0 

455.0 
595.0 

735.0 

Velocity 
(ftw 

NIA 
1.28 
1.88 
1.29 
1.64 
2.61 
3.22 

3.79 
4.32 

Water 
Surface 

Elevation 
(n) 

1,368.00 
1,366.50 
1,369.00 
1.369.50 

1,370.00 
1,370.50 
1,371 .OO 
1.371.50 
1 S72.00 

Wetted 
Perimeter 

(fi) 

N/A 
20.05 
30.10 

155.10 
280.11 
281.11 
282.11 
283.1 1 

284.11 

Discharge 
(cfsl 

NIA 
9.62 

37.63 
85.18 

287.44 

822.83 
1,466.30 
2.256.20 
3178.20 



Project Summary Report 

Project Oescriptlon 

Worksheet FIB 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

p~ 

Input Data 

Slope 0.005ooo tvn 
Water Surface Elevation 1,367.50 f t  

Ootions 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Methad 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannhgs Coefficient 0.045 

Elevation Range 1,367.00 to 1,370.00 

Discharge 13.65 cfs 

Flow Area 11.3 fF 

Wetted Perimeter 30.03 ft 

Top Width 30.00 it 

Actual Depth 0.50 ft 

Critical Elevation 1,367.27 fl 
Critical Slope 0.048808 Wft 
Velocity 1.21 tvs 
Velocity Head 0.02 R 
Specific Energy 1,367.52 n 
Froude Number 0.35 

Flow Tvae Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(tt) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \existing conditions\spiits f.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
04/14/04 08:41:29 AM Q Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 15 of 22 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet FIB 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.005000 Wft 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Metho, Horion's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,367.00 1,372.00 0.50 

e 
Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... (existing condidonsisplits f.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 09:35:24 AM 0 Haestad Methocls, Inc. 37 Brookside Road Waterbilry, CT 06708 USA (203) 755-1666 Page I of 1 

TOP 
Width 

(ft) 

NIA 
30.00 
45.00 

195.00 
345.00 
445.00 
545.00 
545.00 
545.00 
545.00 
545.00 

Water 
Surface 
Elevation 

(ft) 

1,367.00 
1,367.50 

1.368.00 
1,368.50 
1,369.00 
1.369.50 
1,370.00 
1.370.50 
1,371 .OO 
1,371.50 
1,372.00 

Flow 
Area 
(*) 

NIA 
11.3 
30.0 

90.0 
225.0 
422.5 
670.0 
942.5 

1,215.0 
1,487.5 
1,760.0 

Wetted 
Perimeter 

(ft) 

NIA 

30.03 
45.07 

195.07 

345.07 
445.08 
545.08 
546.08 
547.08 
548.08 
549.08 

Discharge 
(cfs) 

NIA 
13.65 

53.40 
115.54 
360.13 

876.08 
1.769.84 
3,013.42 
4,523.84 
6,277.20 
8,256.03 

Velocity 
(Ws) 

NIA 

1.21 
1.78 

1.28 
1.60 
2.07 
2.64 
3.20 
3.72 
4.22 
4.69 



Project Summary Report 

Project Description 

Worksheet FIE-A - 
Flow Element Irregular Channel 
Method Manning's Formula 
snlve For Discharge 

Input Data 

siope 0.005ooo twt 
Water Surface Elevation 1,367.50 R 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 
Eievation Range 

Discharge 
Flow Area 
Wetted Perimeter 
Top Width 

Actual Depth 
Critical Elevation 

Critical Slope 
Velocity 

Velocity Head 
Specific Energy 

0.045 
1,367.00 to 1,370.00 

29.38 CfS 
25.0 ft2 

70.01 ft 
70.00 ft 

0.50 ft 
t ,367.27 n 

Froude Number 0.35 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

- - 

Natural Channel Points 

Station Elevation 
cn, (ftl 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNG. 
q:\ ... \existing canditions\spiits f.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster ~ 6 . 1  [614k] 
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I Worksheet F18-A 
Flow Element Irregular Channel 

Method Manning's Formula 

I Solve For Discharge 

I Input Data 

Slope 0.005000 fVtt 

I Options 

Current Roughness Method improved Loner's Method 

I Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methoi Horion's Msthod 

Attribute Minimum Maximum increment 

Water Surface Elevation (it) 1,367.00 1,372.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \#xisting conclitionslsplits f.fm-7 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster ~ 6 . 1  [614kI 
04/14/04 09:35:32 AM O Haesfari Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

TOP 
Width 

(A) 

N/A 
70.00 

110.00 
330.00 
550.00 
650.00 
750.00 

750.00 
750.00 
750.00 

750.00 

Wetted 
Perimeter 

(it) 

NIA 
70.01 

110.02 
330.03 
550.03 
650.03 

750.04 
751.04 
752.04 

753.04 
754.04 

Water 
Surface 

Elevation 
Ift) 

1,367.00 
1,367.50 
1,368.00 
1,368.50 
1,369.00 

1.369.50 
1,370.00 

1,370.50 
1,371 .OO 
1,371 5 0  
1,372.00 

Discharge 
(cfs) 

N/A 
29.38 

120.90 
261.05 
693.34 

1,603.10 

2.836.36 
4,939.17 
7,155.42 

9,701.94 
12,556.68 

Velocity 
(fvs) 

N/A 
1.18 
1.73 
1.45 

1.73 
2.29 
2.70 

3.47 
3.98 
4.46 
4.92 

Flow 
Area 
(A7 

N/A 
25.0 
70.0 

180.0 
400.0 
700.0 

1,050.0 
1,425.0 

1,800.0 
2,175.0 
2,550.0 



Project Summary Report 

Project Description 

Worksheet F i 9  
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope o.oo5100 fun 
Water Surface Elevation 1,338.50 h 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Methot Horton's Method 

Results 

Mannings Coefficient 0.045 
Elevation Range 1,338.00 to 1,340.00 

Discharge 5.49 cis 
Flow Area 4.5 ft2 

Wetted Perimeter 12.08 ft 
TOP Width 12.00 n 
Actual Depth 0.50 A 
Critical Elevation 1,338.27 h 
Critical Slope 0.049020 Wh 
Velocity e 1.22 ftiS 

Veloclty Head 0.02 ft 
Specific Energy 1,338.52 ft 
Froude Number 0.35 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

OM0 2+50 0.050 
2+50 2 6 8  0.045 
2+68 51-10 0.050 

Natural Channel Points 

Station Elevation 
(ti) (ft) 

OCOO 1,340.00 
0+50 1,339.00 
2+50 1,339.00 
2 6 8  1,338.00 
2t62 1,338.00 
2+68 1,339.00 
4t68 1,339.00 
5t18 1,340.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits f.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet F19 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

lnout Data 

Options 

Current Roughness Method Improved Lottsr's Method 
Open Channel Weighting Method improved Lotter's Method 

Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 
- 

Water Surface Elevation (ft) 1,338.00 1,342.00 0.50 

Project Engineer: ENGiNEERlNG & ENVIRONMENTAL CONSULTANTS iNC. 
q:\ ... \existing canditlons\splits f.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FIowMaster v6.1 [614k] 

04/14/04 09:35:41 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

TOP 
Width 

(n) 

Water 
Surface 

Elevation 

Flow 
Area 
(Itz) 

Wetted 
Perimeter 

(fi) 

Discharge 
(cfs) 

Velocity 
(fvs) 



~ p~ 

input Data 

slope 0.005ioo tun 
Water Surface Elevation 1,338.50 ft 

Project Summary Report 

Project Description 

Worksheet F19-A 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 
Eievafion Range 
Discharge 
Fiow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 

Velocity Head 
Specific Energy 
Froude Number 
Flow Tvue 

0.045 
1,338.00 to 1,340.00 

4.57 CfS 
3.7 w 

10.10 n 
10.00 n 
0.50 n 

1,338.27 n 
0.049174 Wft 

1.22 WS 
0.02 ft 

1.338.52 ft 

0.35 
Subcritical 

- 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ni (ftl 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \existing conditions\splits f.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 08:41:29 AM O Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-3666 Page 18 of 22 



Table 
Rating Table for Irregular Channel 

- 

Project Description 

Worksheet F19-A 
Flow Element irregular Channel 
Method Manning's Formula 

solve For Discharge 

Input Data 

Slope 0.005100 */it 

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Hodon's Method 

Attlibute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,338.00 1,342.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits f.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMasterv6.1 [614k] 

04114104 09:35:4g AM 63 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 

TOP 
Width 

(ft) 

N/A 
10.00 
15.00 

465.00 
515.00 
515.00 
515.00 

515.00 
515.00 

Velocity 
ffvs) 

NIA 
1.22 
1.78 
1.33 
2.02 
2.71 
3.30 

3.84 
4.34 

Flow 
Area 
(ft2) 

NIA 
3.7 

10.0 
230.0 
475.0 
732.5 
990.0 

1,247.5 
1,505.0 

Water 
Surface 
Elevation 

(n) 
1,338.00 
1,338.50 
1,339.00 
1,339.50 
1,340.00 
1,340.50 
1,341 .OO 

1,341 .SO 
1,342.00 

Wetted 
Perimeter 

(ft) 

N/A 
10.10 

15.20 
465.21 
515.22 
516.22 
517.22 
518.22 
519.22 

Discharge 
(cfs) 

N/A 
4.57 

17.84 
306.57 
958.08 

1,983.89 
3,264.43 

4,786.41 
6,530.51 



Project Summary Report 

a Project Description 

Worksheet F22 - 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.004700 WR 
Water Surface Elevation 1,333.50 fl 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horion's Method 

Results 

Mannings Coefficient 

Elevation Range 
Discharge 
FLOW Area 
Wetted Perimeter 
Top Width 

Actual Depth 
Critical Elevation 
Critical Slope 

Velocity 
Velocitv Head 

0.045 

1,333.00 to 1,335.00 

35.30 cfs 
30.0 f12 

80.05 i t  
80.00 n 
0.50 fl 

1.333.26 fl 

Speclfic Energy 1,333.52 ft 

Froude Number 0.34 

Flow Type Subcritlcai 

Calculation Messages: 
Flow is divided. 

- - 
Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 1 +OO 0.050 

1 +00 1 +60 0.045 

1 +60 5+00 0.050 

5+00 5+60 0.045 

5+60 7+10 0.050 

Natural Channel Points 

Station Elevation 
(R) (ft) 

O+OO 1,335.00 

I +20 1,333.00 

1 +40 1,333.00 

1 +60 1,334.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing condifions\splits f.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 08:41:29 AM Q Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 19 of 22 



Project Summary Report 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet F22 

Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Discharge 

Inout Data 

Slooe 0.004700 fWi 

Options 

Current Roughness Method Improved Latter's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Horfon's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (8) 1,333.00 1,337.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
n.\ \existinn mnditions\solitn ffm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 161 4k1 

TOP 
Width 

N/A 
80.00 

120.00 

502.50 

710.00 

710.00 

710.00 

710.00 

710.00 

Water 
Suriace 

Elevation 
(fi) 

1,333.00 

1,333.50 

1,334.00 

1,334.50 

1,335.00 

1,335.50 

1,336.00 

1,336.50 

1,337.00 

Flow 
Area 
(R2) 

N/A 

30.0 

80.0 

279.4 

582.5 

937.5 

1,292.5 

1,647.5 

2,002.5 

Wetted 
Perimeter 

(8) 

N/A 
80.05 

120.10 

502.62 

710.14 

711.14 

712.14 

713.14 

714.14 

Discharge 
(cfs) 

NIA 
35.30 

138.13 

395.87 

1,136.19 

2.515.39 

4,166.28 

6,152.05 

8,444.18 

Velocity 
(NS) 

N/A 
1.18 

1.73 

1.42 

1.95 

2.68 

3.22 

3.73 

4.22 



Project Summary Report 

Project Description 

Worksheet F2PA 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

slope 0.004700 fUti 
Water Surface Eievation 1,333.50 ft 

Options 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methoi Horton's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 1.333.00 to 1,335.00 

Discharge 25.95 cfs 

Flow Area 21.9 n2 
Wetted Perimeter 57.67 n 
Top Width 57.50 R 

Actual Depth 0.50 f l  
Critical Elevation 1,333.26 R 

Critical Slope 0.049012 fffft 

Velocity 1.19 WS 

Velocity Head 0.02 ft 

Specific Energy 1 ,333.52 it 

Froude Number 0.34 

Flow Type Subcritical 

Calculation Messages: 
Fiow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+W 1 +00 0.050 
1 +00 1 +30 0.045 

1 +30 4+30 0.050 
4+30 4+60 0.045 
4+60 6+60 0.050 

6+60 6+90 0.045 
6+90 7+90 0.050 

Natural Channel Points 

Station Elevation 
(W 

O+OO 1,335.00 
1 +OO 1,335.00 
1+10 1,333.00 
1 +20 1,333.00 • 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS LNG. 
ql..iexisting conditians\splits f.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 (614kl 
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Project Summary Report 

Natural Channel Points 

Station Elevation 
(ft) 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditionsbpii7s f.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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I 
-- - 

Project Description 

Worksheet F22-A 

Table 
Rating Table for Irregular Channel 

Flow Element Irregular Channel 

Method Manning's Formula 

lnnut Data 

Slope 0.004700 Wft 

Options 

Current Roughness Method improved Loner's Method 

O ~ e n  Channel Weightlng Method improved Lotter's Method 

Closed Channel Weighting Metho, Hoiion's Method 

Attribute Minimum Maximum Increment 

Water Surface Eievation (ft) 1,333.00 1,337.00 0.50 

I q:\ ... \existing conditions\splits f.fm2 ENGINEERING & ENVIRONMEN 
04/14/04 09:36:06 AM 0 Haestad Methocls, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 

e 
Project Engineer: ENGlNEERiNG & ENViRONMENTAL CONSULTANTS INC. 

TAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
8 755-1666 Page 1 of 1 

Wetled 
Perimeter 

(ft) 

NIA 
57.67 
85.35 

387.91 
790.47 
791.47 
782.47 
793.47 

794.47 

Fiow 
Area 
(ft2) 

NIA 
21.9 
57.5 

175.6 
445.0 
840.0 

1,235.0 
1,630.0 

2,025.0 

TOP 
Width 

(ft) 

N!A 
57.50 
85.00 

387.50 
790.00 
790.00 

790.00 
790.00 
790.00 - 

Velocity 
(fvs) 

N!A 
1.19 
1.74 
123 
1.45 

2.28 
2.92 
3.45 

3.94 

. 
Water 

Surface 
Elevation 

(fi) 

1.333.00 
1,333.50 
1,334.00 
1.334.50 
1,335.00 
1,335.50 
1,336.00 
1,336.50 
1,337.00 

Discharge 
(cfs) 

NIA 
25.95 

100.06 
215.77 
643.69 

1,917.48 
3.608.45 
5,617.95 

7,961.82 



Project Summary Report 

Project Description 

Worksheet GO5 

Flow Element Irregular Channel . ~~ ~ 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.017800 n/ft 
Water Surface Elevation 1,717.50 ft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Lotter's Method 

Closed Channel Weighting Metho, Hotton's Method 

Results 

Manninas Coefficient 0.045 

Elevation Range 

Discharge 

~ i o w  Area 

Wetted Perimeter 

Top Width 

Actual Depth 

Criticai Elevation 

Criticai Slope 

velocity 

Velocltv Head 

Specific Energy 1,717.57 fI 

Froude Number 0.65 

~ i o w  Type Subcriticai 

Rouahness Seoments " - 
Start End Mannings 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \existing conditions\splits g.fm2 ENGINEERING 8 ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 08:41:46 AM Q Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 1 of 18 



Table 
Rating Table for Irregular Channel 

Project Description 

I GO5 Worksheet - 
Flow Element irregular Channel I 

I Method Manning's Formula I 
Solve For Discharge 

input Data 

Slope 0.017800 ftlft 

I 
Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weighting Metho, Horlon's Method 

Attribute Minimum Maximum Increment 

Water Discharge Velocity Flow Wetted TOP 
Surface (cfs) (ftls) Area Perimeter Width 

Elevation (fi2) (ft) (it) 
(ft) 

1,717.00 N/A N/A N/A N/A N/A 

1,717.50 21.17 2.12 10.0 30.02 30.00 

1,718.00 93.96 3.13 30.0 50.05 50.00 

1,718.50 215.62 2.70 80.0 150.05 150.00 

1,719.00 584.69 3.25 180.0 250.06 250.00 

1,719.50 1,275.76 3.87 330.0 350.06 350.00 

1,720.00 2,369.12 4.47 530.0 450.07 450.00 

1,720.50 4,562.83 6.04 755.0 451.07 450.00 

1,721 .OO 6,679.68 7.02 980.0 452.07 450.00 

1,721.50 9,578.88 7.95 1,205.0 453.07 450.00 

1,722.00 12,631.82 6.83 1,430.0 454.07 450.00 



Project Summary Report 

Project Descripfian 

Worksheet Go5-A - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

slope o.017800 tvft 
Water Surface Elevation 1,717.50 tt 

Ootions 
-- ~ 

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

Results 

Mannings Coefficient 
Elevation Range 

Discharge 
Flow Area 
Wetted Perimeter 

Top Width 
Actuai Depth 
Criticai Elevation 
Critical Slope 

Veioclty 
Velocltv Head 
Specific Energy 1,717.59 ft 

Froude Number 0.67 

Flow T v ~ e  Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
cl:\ ... \existing conditions\splits g.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 
04/14/04 08:41:46 AM 0 Haestad Methods. Inc. 37 Brookside Road Waterbuiy, CT 06708 USA (203) 755-1 666 Pagezof 18 



Project Summary Report 

/ 

Natural Channel Points 

Station Elevation 
(It) (a) 
3+35 1,717.00 

3+55 1,717.00 

3+85 1,719.00 

5+85 1,720.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q l  ... \existing conditions\splits g.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

@ Worksheet GOS-A - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.017800 Wft 

Options 

Current Rouahness Method Improved Lotter's Method - 
ODen Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Methoi Holton's Method 

Attribute Minimum Maximum Increment 

Water Suiface Elevation (ft) 1,717.00 1,722.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:! ... \existing conditions!splits gfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 
04114104 09:36:31 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 01 1 

Wetted 
Perimeter 

(ft) 

N/A 
95.17 

125.33 
155.50 
185.66 
385.67 
585.67 
586.67 

587.67 
588.67 
589.67 

Flow 
Area 
(ft? 

NIA 
40.0 
95.0 

165.0 
250.0 
392.5 
635.0 
927.5 

1,220.0 

1,512.5 
1,805.0 

Water 
Surface 

Elevation 
(ft) 

1,717.00 
1,717.50 
1,718.00 
1,718.50 
1.71 9.00 
1,719.50 
1,720.00 
1,720.50 
1,721.00 
1,721 .SO 
1,722.00 

TOP 
Width 

(ft) 

N/A 
95.00 

125.00 
155.00 
185.00 
385.00 
585.00 
585.00 
585.00 
585.00 
585.00 

Discharge 
(cfs) 

NIA 
98.88 

347.93 
756.22 

1,342.99 
1,653.06 
2,742.59 
5,150.76 
8,380.10 

11,867.02 
16,684.86 

Velocity 
(fw 

NIA 
2.47 
3.66 
4.58 
5.37 
4.21 
4.32 
5.55 
6.87 
7.85 

9.24 



Project Summary Report 

Project Description 

Worksheet GO6 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slooe 0.011000 ffftt 
water Surface Elevation 1,531.50 fI 

Optbns 

Current Roughness Method Improved Loiter's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannlngs Coefficient 0.045 

Elevation Range 1,531 .OO to 1,535.00 

Discharge 30.17 cfs 
 low Area 15.6 R2 
Wetted Perimetsr 37.54 ft 

Top Width 37.50 R 
Actual Depth 0.50 ft 
Critical Elevation 1.531.34 ft 

Critical Slope 0.044436 fVft 
Velocity 1.93 ttls 
velocity Head 0.06 n 
Specific Energy 1,531.56 ft 
Froude Number 0.53 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 1 +50 0.050 
1 +SO 2+25 0.045 
2+25 3+75 0.050 

Natural Channel Points 

Station Elevation 
lft) (ftl 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits g.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [514kl 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet GO6 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

intlut Data 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighling Method lmproved Loner's Method 

Closed Channel Weighting Methoi Horlon's Method 

Aitribute Minimum Maximum Increment 

Water Surface Elevation (fti 1.531 .OO 1.537.00 0.50 

Water Discharge Velocity Flow Wetted TOP 
Surface (cfs) (WS) Area Perimeter Width 

Elevation (fie) (*I (fi) 
(fi) 

1.531 .OO NIA NIA NIA NIA N/A 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits g.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastei "6.1 [614k1 
04/14/04 09:36:39 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbuw, CT 06708 USA (203) 755-1666 Page 1 of 1 





Table 
Rating Table for Irregular Channel 

Project Description 

I )  Worksheet G06-A - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

p~ - 

Input Data 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC 
o:\.\existino conditions\solits o.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.1 [614kl 

- -~ 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Methoi Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,531.00 1,537.00 0.50 

Top 
Width 

(ft) 

N/A 
30.00 
40.00 

50.00 
60.00 

135.00 

210.00 
285.00 
360.00 

360.00 
360.00 
360.00 

360.00 

Flow 
Area 
(ft21 

NIA 
12.5 
30.0 
52.5 

80.0 
128.8 
215.0 

338.8 
500.0 
680.0 

860.0 
1,040.0 
1,220.0 

Velocity 
(WS) 

N/A 
1.93 
2.85 
3.57 
4.19 
3.16 
3.26 
3.57 

3.94 
4.93 
5.72 

6.87 
7.51 

Water 
Surface 

Elevation 
(ft) 

1.531 .OO 

1,531.50 
1,532.00 
1,532.50 
1,533.00 
1,533.50 
1,534.00 

1.534.50 
1,535.00 
1,535.50 

1,536.00 
1,536.50 
1,537.00 - 

Wetted 
Perimeter 

(ft) 

N/A 
30.05 
40.10 
50.15 
60.20 

135.21 
210.21 

285.22 
360.23 
361.23 

362.23 
363.23 
364.23 

Discharge 
(cfs) 

N/A 
24.12 
85.62 

187.46 
334.89 
406.25 
699.94 

1,209.14 
1,971.43 
3,355.25 

4,919.38 
7,142.01 
9,158.88 



Project Summary Report 

Project Description 

Worksheet GO6 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

slope O.OIOOOO nm 
Water Surface Eievation 1,382.50 ft 

Options 

Current Roughness Method improved Lotteh Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 
Elevation Range 1,382.00 to 1,385.00 

Discharge 12.86 cfs 

Flow Area 7.5 ft2 

Wetted Perimeter 20.05 It 

Top Width 20.00 fl 
Actual Depth 0.50 ft 

Critical Elevation 1,382.33 tt 
Critical Slope 0.046063 filfl 
Velocity 1.71 fils 

Velocity Head 0.05 ft 

specific Energy 1,382.55 It 

Froude Number 0.49 

e 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 2+00 0.050 
2+00 2+30 0.045 
2+30 4+30 0.050 

Natural Channel Points 

Station Elevation 
(fi) (ft) 

OCOO 1,385.00 

1+25 1,384.00 
2+00 1,383.00 

2+10 1,382.00 
2+20 1,382.00 
2 ~ 3 0  1,363.00 

3+05 1,384.00 

4+30 1,385.00 

e 
Project Engineer: ENGINEERING 8, ENVIRONMENTAL CONSULTANTS INC. 

q:\ . .  \existing conditions\splits g.frnZ ENG~NEERING & ENVIRONMENTAL CONSULTANTS INC. ! FlowMaster v6.1 [614kI , 
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Table 
Rating Table for Irregular Channel 

Project Description 

@ Worksheet GO8 
Fiow Element Irregular Channel 

Method Manning's Formula 
Solve For Discharae 

- -  - 

Input Data 

Slope 0.010000 ftlft 

Options 

Current Roughness ~ e i h o d  Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

~p 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,382.00 1,387.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..iexisting conditions\spiits g.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
04114104 09:36:56 AM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CTO6708 USA (203) 755-1666 Page 1 of 1 

Wetted 
Perimeter 

(fi) 

NIA 
20.05 
30.10 

105.11 
180.11 
305.12 

430.12 
431.12 
432.12 
433.12 
434.12 

Flow 
Area 
(n2) 

NIA 
7.5 

20.0 

53.7 
125.0 
246.3 
430.0 
645.0 

860.0 
1,075.0 
1,290.0 

TOP 
Width 

(n) 

NIA 

20.00 
30.00 

105.00 
180.00 
305.00 
430.00 

430.00 
430.00 
430.00 
430.00 

Velocity 
(fVS) 

NIA 
1.71 
2.51 

1.96 
2.37 

2.65 
3.02 
4.17 
4.93 

5.64 
6.32 

Water 
Surface 

Elevation 
(ft) 

1,382.00 
1,382.50 
1,383.00 
1,383.50 

1,384.00 
1,384.50 
1.355.00 

1,385.50 

1,386.00 
1,386.50 
1,387.00 

Discharge 
(cfs) 

NIA 
12.86 
50.29 

105.1 0 
296.03 
652.02 

1,297.80 
2,692.64 
4,239.53 
6,066.90 
8,152.24 



Project Summary Report 

Project Description 

Worksheet GOB-A 
Flow Element Irregular Channel 

Method Manning's Formula 

0 
Solve For Discharge 

input Data 

Slope 0.010ooo f ~ f l  
Water Surface Elevation 1,382.50 fl 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methoc Horton's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 1,382.00 to 1,385.00 
Discharge 19.30 cfs 
Fiow Area 11.3 ft2 
Wetted Perimeter 30.03 fl 
Top Width 30.00 fl 
Actual Depth 0.50 fl 
Critical Elevation 1,382.33 fl 

Critical Slope 0.045988 Wfl 
Velocity 1.72 ftts 

Velocity Head 0.05 ft 
Specific Energy 1,382.55 i t  
Froude Number 0.49 

0 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 2+00 0.050 

2+00 2+45 0.045 

2+45 4+45 0.050 

Natural Channel Points 

Station Elevation 
(ft) (fl) 

O+OO 1,385.00 

1 +25 1,384.00 

2100 1,383.00 

2+15 1,382.00 

2t30 1,382.00 

2+45 1,383.00 

3+20 1,384.00 

4+45 1,385.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\..ienisting conditions\splits g.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.l [614kl 
04/14/04 08:41:46 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page7of 18 



Table 
Rating Table for Irregular Channel 

p~ - 

Project Description 

Worksheet G08-A - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.010000 Wft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methoc Horton's Method 

Attribute Minimum Maximum Increment 
~ - 

Water Surface Elevation (R) 1,382.00 1,387.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits g.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 09:37:04 AM a Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 05708 USA (203) 755-1666 Page 1 of 1 

- 
TOP 

Width 
(fi) 

NIA 
30.00 
45.00 

120.00 
195.00 
320.00 
445.00 

445.00 
445.00 

445.00 
445.00 

Wetted 
Perimeter 

( f t )  

NIA 
30.03 
45.07 

120.07 
195.08 

320.08 
445.09 
446.09 

447.09 
448.09 
449.09 

Water 
Surface 

Elevation 
P )  

1,382.00 
1,382.50 
1,383.00 
1,383.50 
1,384.00 
1,384.50 
1,385.00 

1.385.50 
1,386.00 
1,386.50 

1,387.00 

Velocity 
(Ws) 

NIA 
1.72 
2.52 
2.18 
2.55 

2.83 
3.16 
4.38 

5.11 
5.80 
6.47 

Discharge 
(cfs) 

NIA 
19.30 
75.52 

155.25 
382.81 
788.46 

1,485.98 
3,031.36 
4,672.01 

6,602.07 
8,798.67 

Flow 
Area 
(ti2) 

NIA 
11.3 
30.0 
71.2 

150.0 
278.8 

470.0 
692.5 
915.0 

1,137.5 
1,360.0 



Project Summary Report 

Project Description 

Worksheet GI 1 
 low Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

slope 0.007800 f~fi 
Water Surface Elevation 1,227.50 ft 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Methot Horlon's Method 

Results 

Mannings Coefficient 0.045 
Elevation Range 1,227.00 to 1,230.00 

Discharge 15.22 cfs 

Flow Area 9.4 fl* 

Wetted Perimeter 22.57 ft 

Top Width 22.50 R 

Actual Depth 0.50 ft 

Critical Elevation 1,227.30 ft 

Critical Siope 0.045985 fVff 

Velocity 1.62 Ws 

Velocity Head 0.04 ft 

Specific Energy 1.227.54 R 

Froude Number 0.44 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Of00 2+00 0.050 
2+00 2+45 0.045 
2+45 4+45 0.050 

Natural Channel Points 

Station Elevation 
(fi) (ft) 

O+OO 1.230.00 
2+00 1,229.00 
2+15 1,227.00 
2+30 1,227.00 
2+45 1,229.00 

4+45 1,230.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditians\splits gfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 (614kl 

04/14/04 08:41:46 AM 0 Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 P a y e 6 o f 1 8  



Table 
Rating Table for Irregular Channel 

~~ - 

Project Description 

Worksheet G11 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

slope 0.0078oo wit 

-- ~ 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Attrihllte Minimum Maximum Increment 
-- 

Water Suliace Elevation (fl) 1,227.00 1,232.00 0.50 

Water Discharge Velocity Flow Wetted TOP 
Surface (cfs) (fw Area Perimeter Width 

Elevation (fp) (fi) (ft) 
I*\ 



Project Summary Report 

Project Description 

Worksheet G11-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.007800 tVft 
Water Surface Elevation 1,227.50 i t  

Options 

Current Roughness Method Improved Latter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 
Elevation Range 1,227.00 to 1,230.00 

Discharge 30.49 cfs 
Flow Area 18.8 ft2 
Wetted Perimeter 45.03 ft 
Top Width 45.00 ft 

Actual Depth 0.50 R 
Critical Elevation 1,227.30 fi 
Critical Slope 0.045880 tuff 

Velocity 1.63 fVs 

Velocity Head 0.04 ft 

Specific Energy 1,227.54 fi 
Froude Number 0.44 

Flow Type Subcritical 

ROUQhneSS Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 2+00 0.050 

I Natural Channel Points 

Station Elevation 
(ft) (fi) 

OM0 1,230.00 
2+00 1,229.00 
2+30 1,227.00 

2+60 1,227.00 
2+90 1,229.00 

4+90 1,230.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing condifions\splits g.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614iB 

04,14104 08:41:46 AM O Haesfad Methods, Inc. 37 Brookside Road Waterhury, CT 06708 USA (203) 755-1666 Page 9 at 18 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet G11-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

l n ~ u t  Data 

Siooe 0.0078oo fun 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Methor Holton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,227.00 1,232.00 0.50 

Water Discharge Velocity Row Wened TOP 
surface I ' c ~  1 W) I g; 1 p e r r t e r  1 wiiy I 

Elevation 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits g.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
04114104 09:37:21 AM 0 Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06600 USA (203) 755-1666 Page 1 of 1 

(fi) I I I I 
1,227.001 NIA I NIAI NIA N/A I NIA 



Project Summary Report 

- - 

Project Descrlption 

Worksheet G I2  
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.008400 tun 
Water Surface Eievation 1,238.50 fi 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 1,238.00 to 1,240.00 
Discharge 14.52 cfs 
Flow Area 10.0 It2 
Wetted Perimeter 30.10 R 
Top Width 30.00 f t  

Actual Depth 0.50 ft 
Critical Elevation 1,238.32 ft 
Critical Slope 0.048209 Wit 
Velocity 1.45 fWs 
Velocity Head 0.03 R 

I Specific Energy 1.238.53 ft 
Froude Number 0.44 
Flow Tune Subcritical 

Calculation Messages: 
Flow IS divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
lftl lft) 

2+50 1,239.00 

Projeot Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits g.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 
04/14/04 08:41:46 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterb~lry, CT06708 USA (203) 755-1666 Page l o o t  18 



Project Summary Report 

Natural Channel Points 

Station Elevation 
(a) 

2460 1,238.00 
2+65 1,238.00 

2+75 1,239.00 
3+25 1.240.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
a:\ ... \existing conditians\splits g.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 





Input Data 

Slope 0.008400 wft 
Water Surface Elevation 1,238.50 fl 

Project Summary Report 

-- 

a Project Description 

Worksheet G12-A 
Flow Element irregular Channei 
Method Manning's Formula 
Solve For Discharge 

- - 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methoi Horton's Method 

Results 

Mannings Coetficient 0.045 

Elevation Range 1,238.00 to 1,240.00 

Discharge 14.54 cfs 
~ i o w  Area 10.0 fi2 
Wetted Perimeter 30.02 ft 
Top Width 30.00 ft 

Actual Depth 0.50 ft 

Critical Elevation 1,238.32 ft 

Critical Slope a Velocity 
Velocity Head 
Specific Energy 
Froude Number 
 low Type Subcritical 

Rouahness Seqrnents 

Start End Mannings 
Station Station Coefficient 

O+OO 1 +50 0.050 

1+50 2+00 0.045 

2+00 3+50 0.050 

Natural Channel Points 

Station Elevation 
(n) (ft) 

Project Engineei: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits g.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastet "6.1 [614k] 
04/14/04 0%:41:46 AM 63 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page12of 18 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet G12-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.008400 fVR 

Options 

Current floughness Method Improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 

Closed Channel Weighting Metho, Horion's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1.238.00 1,242.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits g.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 

04/14/04 09:37:36 AM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-3668 Page 1 of 1 

Wetted 
Perimeter 

(n) 

NIA 
30.02 
50.05 

200.05 
350.06 

351.06 
352.06 

353.06 
354.06 

Flow 
Area 
(ft2) 

NIA 
10.0 
30.0 
92.5 

230.0 
405.0 

580.0 
755.0 
930.0 

TOP 
Width 
(fi) 

NIA 
30.00 
50.00 

200.00 
350.00 
350.00 
350.00 

350.00 
350.00 

Velocity 
(WS) 

NIA 
1.45 
2.15 
1.67 
2.09 
3.30 
4.04 

4.73 
5.39 

Water 
Surface 

Elevation 
(ft) 

1,238.00 
1,238.50 
1,239.00 
1,239.50 
1,240.00 
1,240.50 
1,241 .OO 

1,241.50 
1.242.00 

Dischargs 
(Cfs) 

NIA 
14.54 
64.54 

154.44 
480.18 

1,336.05 

2,342.38 
3,573.65 
5,008.45 



Project Summary Report 

Project Description 

Worksheet G I8  
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Discharge 

- - 

input Data 

S l o ~ e  0.007700 tvfi 
Water Surface Elevation 1,303.50 fl 

Current RouQhness Method Improved Loner's Method 

Open Channei Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 

Elevation Range 

Discharge 
Flow Area 
Wetted Perimeter 

Top Width 

Actual Depth 
Critical Elevation 

Critical S low 
Velocity 
Velocitv Head 
Specific Energy 1.303.54 fl 
Froude Number 0.43 

FLOW Type Subcritical 

Roughness Segments 

Stalt End Mannings 
Station Station Coefficient 

Natural Channei Points 

Station Elevation 
(n) (n) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q;\..,\existing conditions\spllts g.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

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

Worksheet G I 8  

I Flow Element Irregular Channel 

Method Manning's Formula 

I Solve For Discharge 

input Data 

Slone 0.007700 t ~ n  

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,303.00 1,307.00 0.50 

Proinct Enaineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

Water 
Surface 

Elevation 
(ft) 

1.303.00 

. ..,-- " 

q:\ ... \existing conditions\splits g.fm2 ENGINEERING & ENVIRONMENTAL CONSULT, 
04/14/04 09:37:44 AM O Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA 

ANTS INC. FlowMaster "6.1 (614kl 
(203) 755-1 666 Page 1 of 1 

Discharge 
(cfs) 

NIA 

Velocity 
(WS) 

NIA 

Flow 
Area 
(n2) 

NIA 

Wetted 
Perimeter 

(It) 

NIA 

TOP 
Width 

(n) 

N/A 



Project Summary Report 



Table 
Rating Table for Irregular Channel 

ProJect Description 

Worksheet G18-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge - 
Input Data 

Slope 0.0077oo fun 

Options 

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

Attribute Minlmum Maximum Increment 

Water Surface Elevation (ft) 1,303.00 1,307.00 0.50 

project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. 
q:\ ... \existing conditions\splits g.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. FlowMaster "6.1 [614k] 
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TOP 
Width 

(it) 

N/A 
15.00 
25.00 

250.00 
275.00 
275.00 
275.00 
275.00 
275.00 

Flow 
Area 
(ft2) 

NIA 
5.0 

15.0 
133.8 
265.0 
402.5 
540.0 

677.5 
815.0 

Velocity 
(WS) 

N/A 
1.39 
2.06 
1.75 
2.66 
3.45 
4.16 
4.81 
5.42 

Water 
Surface 

Elevation 
(ft) 

1.303.00 
1,303.50 
1,304.00 
1,304.50 
1.305.00 
1,305.50 

1.306.00 
1,306.50 
1,307.00 

Wetted 
Perimeter 

(ft) 

NIA 
15.05 

25.10 
250.12 

275.14 
276.14 
277.14 
278.14 
279.14 

Discharge 
(cfs) 

N/A 
6.95 

30.84 
233.90 
705.02 

1.387.88 

2,245.1 1 
3,258.41 
4.414.85 



Project Summary Report 

Project Description 

Worksheet G31 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

- - 

Input Data 

Siooe 0.011800 wtt 
Water Surface Eievation 1,340.00 ft  

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

- - 

Results 

Mannings Coefficient 0.049 

Elevation Range 1,337.00 to 1,340.00 

Discharge 950.96 cfs 
Flow Area 245.0 ftz 
Wened Perimeter 190.25 ft 

Top Width 190.00 ft 
Actual Depth 3.00 ft 
Critical Elevation 1,339.51 ft 
Critical Siope 
Velocity 
Veiocrty Head 
Specific Energy 1,340.23 ft 
Froude Number 0.60 

Fiow Type Subcritical 

Rouahness Seaments " - 
Stan End Mannings 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

OtOO 1,340.00 

0+40 1.339.00 
0+80 1,338.00 
0+85 1,337.00 
1 +05 1,337.00 
1+10 1.338.00 
1 +50 1,339.00 
1 +QO 1.340.00' 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing canditions\splits g.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet G31 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.01 1800 Wft 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (fl) 1,337.00 1,342.00 0.50 

project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q l  ... \existing conditions\splits g.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 
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TOP 
Width 
(fi) 

NIA 
25.00 
30.00 
70.00 

110.00 
150.00 
190.00 
190.00 
190.00 
190.00 

190.00 

Water 
Surface 

Elevation 
(ft) 

1,337.00 

1,337.50 
1,338.00 
1,338.50 
1,339.00 
1,339.50 
1,340.00 
1,340.50 
1,341 .OO 

1,341 .SO 
1,342.00 

Flow 
Area 
(ft2) 

NIA 
11.3 
25.0 
50.0 
95.0 

160.0 
245.0 

340.0 
435.0 
530.0 

625.0 

Wetted 
Perimeter 

(ft) 

NIA 
25.10 

30.20 
70.21 

110.22 
150.24 
190.25 

191.25 
192.25 
193.25 
194.25 

Discharge 
(cts) 

NIA 
23.63 
79.06 

134.42 
285.42 
549.48 
950.96 

1,659.34 
2,631.92 

3,562.62 
4,650.24 

Velocity 
(n/s) 

NIA 
2.1 0 
3.16 
2.69 
3.00 
3.43 
3.86 
4.88 
6.05 
6.76 
7.44 



Project Summary Report 

Project Description - Worksheet G31 -A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

S~ODB 0.011800 Wfl 
Water Sutface Eievation 1,340.00 fl 

-~ - 

Current Roughness Method Improved Latter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Manninas Coefficient 0.049 " 

Elevation Range 1,337.00 to 1,340.00 

Discharge 950.96 cis 

Flow Area 245.0 W 
Wetted Perimeter 190.25 ft 

Top Width 190.00 ft 

Actual Depth 3.00 f l  
Critical Elevation 1,339.51 ft 

Critical Slope 0.034568 Wfl 9 velocity 3.88 Ws 

Velocity Head 0.23 fl 

Specific Energy 1,340.23 n 
Froude Number 0.60 

Flow Type Subcritical 

- 

Roughness Segments 

Stalt End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
iftl (fli 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits gfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.1 [614k] 
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Project Summary Report 

Project Description 

Worksheet G47 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharae 

Input Data 

Slope 0.010500 rtm 
Water Surface Elevation 1,300.00 ff 

Options 

Current Roughness Method improved Loner's Method 
Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weiahtinu Methot Horton's Method 

Results 

Mannings Coefficient 
Elevation Range 

Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 

- 
Specific Energy 

Froude Number 
Flow Type SubcAical 

Rouahness Seaments " 

Start End Mannings 
Station Station Coefficient 

O+OO 1 +OO 0.050 

1 +00 1 +40 0.045 

1 i 4 0  2+40 0.050 

Natural Channel Points 

Station 
(ft) 

Elevation 
(ff) 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q;\ ... \existing conditions\spiitS g.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 08:41:46 AM Q Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 17of18 



Table 
Rating Table for Irregular Channel 

I 
-- 

Project Description 

Worksheet G47 
Flow Element Irregular Channel 

Method Manning's Formula 

solve For Discharge 

Input Data 

Slope 0.010500 Wft 

Options 

Current Roughness Method Improved Loner's Method . 
Ooen Channel Weighting Method improved Lotter's Method - - 
Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,297.00 1,302.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
ql ... \existing conditions\splits g.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMasrer "6.1 [614k] 

04/14/04 09:38:17 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 at 1 

Wetted 
Perimeter 

(ft) 

Flow 
Area 
(ft'~ 

TO P 
Width 

(ft) 

Velocity 
( f tw 

Water 
Surface 

Elevation 

Discharge 
(Cis) 



Project Summary Report 

Project Description e Worksheet G47-A 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Inout Data 

Slope 0.010500 ftlft 

Water Surface Elevation 1,300.00 ft 

Options 

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

~ - 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 

Elevation Range 
Discharge 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 

0.049 

1,297.00 to 1,300.00 

1.137.81 cfs 

310.0 ft2 
240.14 ft 

240.00 ft 

3.00 ft 
1,299.46 f i  

0.03471 1 Wft 

Flow Type Subcritical 

Stalt End Mannings 
Station Station Coefficient 

O+OO 1 +OO 0.050 

1 +00 1 +40 0.045 

1 +40 2+40 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: ENGiNEERlNG & ENVIRONMENTAL CONSULTANTS INC. 
q:\..iexisting conditions\splits g.frn2 ENGiNEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 08:41:46 AM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06706 USA (203) 755-1 666 Page18of 18 



Table 
Rating Table for Irregular Channel 

Proiect Description 

Worksheet G47-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.010500 Wtt 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits g.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster ~ 6 . 1  [614kl 
04114104 09:38:25 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 1 of I 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,297.00 1,302.00 0.50 

Wetted 
Perimeter 

(fi) 

N/A 
30.05 
40.10 
90.11 

140.12 
190.13 
240.14 

241.14 
242.14 
243.14 
244.14 

Water 
Surface 

Elevation 
(ft) 

1,297.00 
1,297.50 
1,298.00 
1,298.50 
1,299.00 
1,299.50 
1,300.00 

1,300.50 
1,301.00 
1,301 .50 
1,302.00 

- 
Top 

Width 
(n) 

N/A 
30.00 
40.00 
90.00 

140.00 
190.00 

240.00 
240.00 
240.00 
240.00 

240.00 

Velocity 
(fvs) 

N/A 
1.89 
2.79 
2.50 
2.83 
3.24 
3.67 

4.62 
5.72 

6.39 

7.04 

Discharge 
(Cfs) 

N/A 
23.57 
83.65 

155.97 
339.07 

656.69 
1,137.81 

1,985.44 
3,143.59 
4,283.33 
5,563.85 

Flow 
Area 
(ft') 

NIA 
12.5 
30.0 
62.5 

120.0 

202.5 
310.0 
430.0 

550.0 
670.0 

790.0 



Project Summary Report 

Project Description 

Worksheet H01 
Flow Element Irregular Channel 

Method 
Solve For 

Manning's Formula 
Discharae 

Input Data 

Slope 0.012500 filft 
Water Surface Elevation 1,397.50 fI 

Ootions 

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

Results 

Mannings Coefficient 0.045 

Elevation Range 
Discharge 

Flow Area 
Wetted Perirnetel 

Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 
Velocity 
Velocity Head 

Specific Energy 
Froude Number 
Flow TvDe 

1,397.00 to 1,400.00 

64.31 cfs 
31.3 ft2 

75.08 ft 

75.00 ft 

0.50 ft 

7,397.35 ft 
0.043913 Wli 

2.06 Ws 

0.07 ft 
1,397.57 i t  

0.56 

Subcritical 

Calculation Messages: 
Flow is divided. 

Rouohness Seamenis - 
Start End Mannings 

Station Station Coeff~cient 

Natural Channel Points 

Station Elevation 
(fI) (ft) 

O+OO 1,400.00 
1 6 0  1.399.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits h.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 j614kJ 
0411 4/04 08:42:07 AM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 31 



Natural Channel Polnts 

Station Elevation 
(ft) (fl) 

1 +95 1,399.00 
2+95 1,400.00 
5+95 1,400.00 
6+95 1,399.00 
7+25 1,397.00 

7+55 1,397.00 
7+85 1,399.00 
8+35 1,400.00 
8+85 1.399.00 

9+05 1,397.00 
9+25 1.397.00 
9+45 1,399.00 

10+45 1,400.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\...\ex~sting ~onditions\splits h.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster vG.1 [614k] 
04/14/04 08:42:07 AM 0 Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 2 of 31 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet H01 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Inout Data 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,397.00 1,402.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\..iexisting condltions\splits h . f m  ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04114104 O9:43:14 AM O Haestad Methods, Inc. 37 Brookside Road Watarbuiy, CT 06708 USA (203) 755-1666 Page 1 of 1 

TOP 
Width 

(it) 

Wetted 
Perimeter 

(fi) 

Flow 
Area 
(@) 

Velocity 
(fvs) 

Water 
Surface 

Elevation 

Discharge 
(Cfs) 





Project Summary Report 

-- 

Natural Channel Points 

Station Elevation 
fftl 

Proiect Enolneer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 

q \  ... \existing conditions\splits h.frn2 ENGINEERING & ENVIRC 
04/14/04 08:42:07 AM 0 Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA 

" 
INMENTAL CONSULTANTS INC. FiowMaster ~ 6 . 1  [614k] 

(203) 755-1666 Page 4 of 31 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet HOI -A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.012500 n/ft 

Options 

Current Rauohness Method Improved Lotter's Msthod 

Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1,397.00 1,402.00 0.50 

0 

* :  
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. 

q:\ ... \existing conditions\splits hfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaStelv6.l [614k] 
04/14/04 09:43:22 AM 0 Haestau Methods, inc. 37 Brookside Road Waterbury, GT 06708 USA (203) 755-1666 Page 1 of 1 

Flow 
Area 

NIA 
18.8 
45.0 
87.5 
145.0 
441.3 
800.0 

1,190.0 
1,580.0 
1,970.0 
2,360.0 

Velocity 
(ftls) 

NIA 
2.06 
3.05 
3.61 
3.78 
2.60 
3.53 
4.87 
5.73 
6.52 
7.27 

Water 
Surface 

Elevation 
(fi) 

1,397.00 
1,397.50 
1,398.00 
1,398.50 
1,399.00 
1,399.50 
i,400.00 
1,400.50 
1,401.00 
1,401 .SO 
1,402.00 

Discharge 
(cfs) 

N/A 
38.60 
137.04 
316.10 
548.53 

1 ,I 48.79 
2.824.06 
5,795.92 
9,049.27 
12,838.42 
17,163.42 

Wetted 
Perimeter 

(8) 

NIA 
45.03 
60.07 
100.13 
530.20 
655.20 
780.21 
781.21 
782.21 
783.21 
784.21 

TOP 
Width 

(ft) 

NIA 
45.00 
60.00 
100.00 
530.00 
655.00 
780.00 
780.00 
780.00 
780.00 
780.00 



Project Summary Report 

Project Description 

() Worksheet H06 
7 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.017500 fWt 
Water Surface Elevation 1,381.50 ft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loiter's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 
Elevation Range 1,381 .OO to 1,385.00 

Discharge 30.43 cfs 
Flow Area 12.5 fts 
Wetted Perimeter 30.05 fl 
Top Width 30.00 fi 
Actual Depth 0.50 fl 
Critical Eievatlon 1,381.39 ft  
Critical Slope 0.042602 fvft e Velocity 2.43 Ws 

Velocity Head 0.09 ft 

Specific Energy 1,381.59 ft 
Froude Number 0.66 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Polnts 

Statlon Eievatlon 
fft) fft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splrts h.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet H06 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

S l o ~ e  0.017soo wn 

I Options 

Current Roughness Method Improved Loner's Method 

I Open Channel Weighting Msthod Improved Loner's Method 
Closed Channel Weighting Metho! Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,381.00 1,387.00 0.50 

TOP 
Width 

(ft) 

NIA 
30.00 
40.00 
50.00 
60.00 

185.00 
310.00 
435.00 
560.00 
560.00 

560.00 
560.00 
560.00 

a 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \existing condilions\splits h.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 

04/14/04 09:43:29 AM @Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

Wetted 
Perimeter 

(ft) 

NIA 
30.05 
40.10 
50.15 
60.20 

185.20 
310.21 

435.21 
560.22 
561.22 

562.22 
563.22 
564.22 

Flow 
Area 
(fiz) 

N/A 
12.5 
30.0 
52.5 
80.0 

141.3 
265.0 
451.3 

700.0 
980.0 

1,260.0 

1,540.0 
1,820.0 

- 
Water 

Surface 
Elevation 

(R) 

1,381 .OO 
1,381.50 
1,382.00 
1,382.50 
1,383.00 
1,383.50 
1,384.00 
1,384.50 
1,385.00 

1,385.50 
1,386.00 
1.386.50 

1,387.00 

Discharge 
(cfs) 

NIA 
30.43 

108.00 
236.44 
422.40 
478.84 
956.13 

1,842.27 

3,226.43 
5,710.43 
9,235.99 

12,629.13 
16,458.65 

Velocity 
(ftis) 

N/A 
2.43 
3.60 
4.50 
5.28 
3.39 

3.61 
4.08 
4.61 
5.83 

7.33 
8.20 
9.04 



- 
slope o.017~00 twt 
Water Surface Elevation 1,381 .SO ft 

Project Summary Report 

- 
Project Description 

Worksheet H06-A 
Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Discharge 

Inout Data 

-~ - 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weighting Methoc Horton's Method 

Results 

Mannings Coefficient 0.045 
Elevation Range 1,381.00 to 1.385.00 
Discharge 22.80 cfs 
Flow Area 9.4 n? 
Wetted Perimeter 22.57 ft 

Top Width 22.50 ft 

Actual Depth 0.50 ft 

Critical Elevation 1,381.39 ft 

Critical Slope 

0 Velocity 
Velocity Head 
Specific Energy 
Froude Number 

Flow Type Subcriticai 

Rouahness Seqments 

Start End Mannings 
Station Station Coeflicient 

Natural Channel Points 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC 
ql..iexisting canditions\splits h.fmZ ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC. FlowMaster v6.1 [614kl 
04/14/04 08:42:07 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 6 of 31 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet HOE-A 
Flow Element irregular Channel 

Method Manning's Formula 

Soive For Discharge 

input Data 

Slope 0.017500 fVfi 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Methol Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,381 .OO 1,387.00 0.50 

project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\spiits h.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 161 4kl 

04/14/04 09:43:37 AM Q Haestad Methods, inc. 37 Brookside Road Waterb~lw. CT 06708 USA (203) 755-1 666 Page 1 of 1 

Wened 
Perimeter 

(fr) 

NIA 
22.57 
30.13 
37.70 
45.27 

170.27 
295.27 
420.28 
545.28 
546.28 
547.28 
548.28 
549.28 

- 
Water 

Surface 
Elevation 

(ft) 

1,381 .OO 

1,381.50 
1,382.00 
1,382.50 

1,383.00 
1,383.50 
1,384.00 
1,384.50 
1,385.00 
1,385.50 
1,386.00 
1,386.50 
1,387.00 

TOP 
Width 

(ft) 

NIA 
22.50 
30.00 
37.50 

45.00 
170.00 
295.00 
420.00 
545.00 
545.00 
545.00 
545.00 
545.00 

Velocity 
(Ws) 

NIA 
2.43 
3.60 

4.50 
5.27 
3.08 
3.38 
3.90 

4.46 
6.18 

7.10 
7.99 
8.84 

Discharge 
(cfs) 

NIA 
22.80 
80.89 

177.06 

316.26 
350.90 
777.15 

1,594.21 
2,896.37 
5,696.84 
8,479.13 

11,721.18 
15,388.82 

Flow 
Area 
(ft2) 

NIA 
9.4 

22.5 
39.4 

60.0 
113.8 
230.0 
408.8 
650.0 
922.5 

1,195.0 
1,467.5 
1,740.0 



Project Summary Report 

I) 
Project Description 

- Worksheet H07 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

sfope 0.017soo n/ti 

Water Surface Elevation 1,263.50 fi 

Options 

Current Roughness Method Improved Loner's Method 
O ~ e n  Channel Weighting Method Improved Lotter's Method . . 
Closed Channel Weighting Methoi Hofton's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 1,263.00 to 1,265.00 

Discharge 17.01 cfs 
Flow Area 7.5 fiZ 
Wetted Perimeter 20.05 n 
Top Width 20.00 ft 

Actual Depth 0.50 fl 
Critical Elevation 1,263.39 ft 
Critical Slope 0.043969 Wft 

Velocity 2.27 Ws ' Velocity Head 0.08 n 
Specific Energy 1,263.58 tl 
Froude Number 0.65 
Flow Type Subcritical 

Rouahness Seqments 

Stat7 End Mannings 
Station Station Coefficient 

4+50 4+80 0.045 
4+80 9+30 0.050 

Natural Channel Points 

Station Elevation 
(n) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
3ONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] q:\ ... \existing conditians\splits h.fm2 ENGINEERING & ENVll 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet H07 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.017500 ttlfi 

Options 

Current Roughness Method improved Loner's Method 
Open Channel Weighting Method lmproved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Water Suriace Elevation (ft) 1,263.00 1,267.00 0.50 

Water 
Surface 

Elevation 
Ifi) 

1,263.00 
1,263.50 
1,264.00 
1,264.50 
1.265.00 
1,265.50 
1.266.00 
1,266.50 

1,267.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing cnnditions\spiits h im2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlawMaster v6.1 [614k] 
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Discharge 
(cfs) 

NIA 
17.01 
66.52 

1.1 25.99 
3,473.88 
6,948.64 

11,317.58 
16,552.60 
22,478.76 

Velocity 
(kls) 

NIA 
2.27 
3.33 
2.52 

. 3.86 

5.09 

6.18 
7.21 
8.14 

Wetted 
Perimeter 

(fi) 

N/A 
20.05 
30.10 
880.1 1 
930.12 
931.12 
932.12 
933.12 

934.12 

Flow 
Area 
(fp) 

NIA 
7.5 
20.0 
447.5 
900.0 

1.365.0 

1,830.0 
2,295.0 
2,760.0 

TOP 
Width 

NIA 
20.00 
30.00 
880.00 
930.00 

930.00 
930.00 
930.00 

930.00 



Project Summary Report 

a Project Description 

Worksheet H07-A 
Flow Element irregular Channel 
Method Manning's Formula 
Solve For Discharge 

Inout Data 

Slope 0.017500 Wft 

Water Surface Elevation 1.263.50 ft 

Options 

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

Results 

Mannlngs Coefficient 
Elevation Range 
Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 

e  tiead ad 
Specific Energy 1 ,263.58 ft 
Froude Number 0.65 

Flow Type Subcritical 

- 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 4+50 0.050 

4+50 4+80 0.045 

4+80 9+30 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

O+OO 1,265.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing candltions\splits h.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet H07-A 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.017500 fvft 

Options 

Current Roughness Method improved Loner's Method 
Open Channel Weighting Method improved Loiter's Method 
Closed Channel Weighting Metho, Horion's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1,263.00 1,267.00 0.50 

e 
project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\..\existing conditions\spiits h.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 
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Flow 
Area 
(ft2) 

N/A 
7.5 

20.0 
447.5 
900.0 

1,365.0 
1,830.0 
2,295.0 
2,760.0 

Velocity 
( f w  

N/A 
2.27 
3.33 

2.52 
3.86 
5.09 

6.18 
7 2  

8.14 

Water 
Surface 

Elevation 
(ftl 

1,263.00 
1,263.50 
1,264.00 
1,264.50 
1,265.00 
1,265.50 
1,266.00 
1.266.50 
1,267.00 

Discharge 
(cfs) 

N/A 
17.01 
66.52 

1.125.99 
3,473.88 
6,948.64 

11,317.58 
16,552.60 
22.478.76 

Wetted 
Perimeter 

(ft) 

N/A 
20.05 
30.10 

880.11 
930.12 
931.12 
932.12 
933.12 
934.12 

TOP 
Width 

(ft) 

N/A 
20.00 
30.00 

880.00 
930.00 

930.00 
930.00 
930.00 
930.00 



Project Summary Report 

Project Description 

Worksheet HI 1 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.014300 wft 
Water Surface Eievation 1,313.50 fl 

- - 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horion's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 1,313.00 to 1,315.00 

Discharge 1 1.35 cis 

Flow Area 6.2 ft2 
Wened Perimeter 20.03 fl 
Top Width 20.00 fl 
Actual Depth 0.50 fl 
Critical Elevation 1,313.38 fl 
Critical Slope 0.047145 Wfl 

Veb, 1.82 WS 

Veloc~ty Head 0.05 f t  
Specific Energy 1,313.55 fl 
Froude Number 0.57 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 3+00 0.050 
3+00 3+35 0.045 
3+35 6+35 0.050 

Natural Channel Points 

Station Elevation 
(ft) (fl) 

O+OO 1,315.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits h.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 (614kl 
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- -- 
Input Data 

slope o.014300 wft 
Water Surface Elevation 1,313.50 fi 

Project Summary Report 

Project Description 

() Worksheet H I  1-A - 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Metho, Holton's Method 

Results 

Mannings Coefficient 0.045 
Elevation Range 1,313.00 to 1.315.00 

Discharge 30.79 cfs 
Flow Area 15.0 f12 
Wetted Perimeter 40.02 fl 
Top Width 40.00 it 

Actual Depth 0.50 fl 
Critical Elevation 1,313.37 ft 

Critical Slope 0.044603 rvft 
Velocity 2.05 Ws 
Velocity Head 0.07 it 
Specific Energy 1,313.57 ft 

Froude Number 0.59 

Flow Type Subcritical 

pp~ - 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 3+00 0.050 
3+00 3+60 0.045 
3+60 6+60 0.050 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits h.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastei "6.1 [614k] 
04/14/04 08:42:07 AM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 10 of 31 





Project Summary Report 

Project Descrlptlon 

Worksheet HI2 
Flow Element 

Method 
Solve For 

Irregular Channel 

Manning's Formula 
Discharge 

Input Data 

Slope 0.017500 f t h  

Water Surface Elevation 1.302.50 f t  

Ootions 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 

Elevation Range 
Discharge 
Flow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Siope 

Velocity 
Velocltv Head 

0.045 

1,302.00 to 1,305.00 
17.01 cfs 

7.5 fta 
20.05 R 
20.00 a 
0.50 A 

1,302.39 A 

Specific Energy 1,302.58 R 

Froude Number 0.65 

Flow Type Subcritlcal 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (A) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditlons\spiits hfm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
04/14/04 08:42:07 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 11 of 31 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet H i 2  
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.017500 Wft 

Optiorls 

Current Roughness Method improved Lotter's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho1 Horton's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1,302.00 1,307.00 0.50 

TOP 
Width 

(A) 

NIA 
20.00 
30.00 

155.00 
280.00 
405.00 
530.00 
530.00 
530.00 
530.00 
530.00 

project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits h.fm2 ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6. i 161 4kJ 
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Flow 
Area 
(ftq 

NIA 
7.5 

20.0 

66.2 
175.0 
346.3 
580.0 
845.0 

1, l  10.0 
1,375.0 
1,640.0 

Velocity 
(Ws) 

NIA 
2.27 
3.33 
2.27 
2.90 

3.57 
4.55 
5.62 
6.63 
7.58 
8.48 

Water 
Surface 

Elevation 
(ft) 

1,302.00 
1,302.50 
1,303.00 

1,303.50 
1,304.00 
1.304.50 
1,305.00 
1,305.50 
1,306.00 
1,306.50 
1,307.00 

Wetted 
Perimeter 

(ft) 

NIA 
20.05 
30.10 

155.10 
280.11 

405.1 1 
530.12 
531.12 
532.12 
533.12 
534.12 

Discharge 
(CIS) 

NIA 
17.01 
66.52 

150.58 
508.13 

1,234.92 
2.636.16 
4,751.33 
7,363.97 

10,426.57 
13,905.14 



Project Summary Report 

-- - 

Project Description 

Worksheet H12-A 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope o.017500 wit 
Water Surface Elevation 1,302.50 ft 

Options 

Current Roughness Method improved Loner's Method 
Open Channel Weighting Method improved Lotler's Method 
Closed Channel Weighting Methoi Horton's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 1,302.00 to 1,305.00 

Discharge 37.96 cfs 
Flow Area 17.5 n2 
Wetted Perimeter 50.02 ft 

Top Width 50.00 fl 
Actual Depth 0.50 fl 
Critical Elevation 1,302.39 ft 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 1.302.57 fi 
Froude Number 0.65 

Flow Type Subcritical 

Rouahness Seaments 
-~ 

Stan End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\Splits h.trn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 (614kI 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet H12-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

slope 0.017500 Wfi 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weighting Methot Hollon's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (R) 1,302.00 1,307.00 0.50 

TOP 
Width 
(fl) 

N/A 
50.00 
80.00 

205.00 
330.00 

455.00 
580.00 
580.00 
580.00 
580.00 
580.00 

a 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Wetted 
Perimeter 

(it) 

NIA 
50.02 
80.03 

205.04 
330.04 

455.05 
580.05 
581.05 
582.05 
583.05 
584.05 

Water 
Surface 

Elevation 
(ft) 

1,302.00 
1,302.50 
1,303.00 
1,303.50 
1,304.00 

1,304.50 
1,305.00 
1,305.50 
1,306.00 
1,306.50 
1,307.00 

Velocity 
(Ws) 

N/A 
2.17 
3.19 
2.88 
3.39 
3.98 
4.56 

6.19 
7.14 
8.05 
8.92 

Discharge 
(cfs) 

NIA 
37.96 

159.61 
349.25 
864.67 

1.795.06 
3.237.66 

6,192.01 
9,212.43 

12,722.46 
16,686.42 

Flow 
Area 
(fie) 

NIA 
17.5 
50.0 

121.3 
255.0 
451.3 

710.0 
1,000.0 
1,290.0 
1,580.0 
1,870.0 



Project Summary Report 

Project Description 

Worksheet HI5  - 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

Input Data 

Slope 0.009600 Wtt 
Water Surface Eievat~on 1.323.50 R 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 

Elevation Range 
Discharge 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Elevation 

Critical Slowe 

Specific Energy 
Froude Number 
Flow Tvne 

0.045 

1.323.00 to 1.325.00 
18.91 cfs 
11.3 ft2 

30.03 n 
30.00 R 

0.50 ft 

1,323.33 ft 

0.046147 Wft 

1.63 Ws 

0.04 R 
1,323.54 ft 

0.48 
Subcritical 

- ~ 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
I f t )  lft) 

Project Engineer: ENGiNEERlNG & ENVIRONMENTAL CONSULTANTS INC. 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet H I 5  
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.009600 fVft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Msthod 
Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maxlmum Increment 

Water Suriace Elevation (ft) 1,322.00 1,327.00 0.50 

- 

e 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \existing conditions\splits h.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
04/14/04 09:44:29 AM 0 Hacstad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

Water 
Surface 

Elevation 
(ft) 

1,323.00 
1,323.00 
1,323.00 
1,323.50 
1,324.00 
1,324.50 
1,325.00 
1,325.50 
1,326.00 
1,326.50 

1.327.00 

Wetted 
Perimeter 

(10 

NIA 
NIA 
NIA 

30.03 
45.07 

170.07 
295.07 
296.07 
297.07 
298.07 
299.07 

TOP 
Width 

(ft) 

NIA 
NIA 
NIA 

30.00 
45.00 

170.00 
295.00 
295.00 
295.00 
295.00 
295.00 

Discharge 
(Cf5) 

NIA 
NIA 
NIA 

18.91 
74.00 

156.13 
456.17 

1,157.30 
2,169.05 
3,285.95 
4.584.98 

Velocity 
( f w  

NIA 
NIA 
NIA 

1.68 

2.47 
1.86 
2.28 
3.33 
4.38 
5.11 

5.80 

Flow 
Area 
(fp) 

NIA 

N/A 
NIA 
11.3 
30.0 
83.7 

200.0 
347.5 
495.0 
642.5 
790.0 



Project Summary Report 

Project Description 

Worksheet H15-A 
Flow Element Irregular Channel 
Method Manning's Formula 
solve For Discharge 

lnout Data 
- 

slope 0.0096oo tvft 
Water Surface Elevation 1,322.50 R 

p~ - 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Methoi Hotion's Method 

Results 
- -~ 

Mannings Coefficient 0.045 

Elevation Range 1,322.00 to 1,325.00 

Discharge 16.89 cfs 

Flow Area 9.4 ft2 

Wetted Perimeter 22.57 ii 
Top Width 22.50 n 
Actual Depth 0.50 ft 

Critical Elevation 1,322.32 ft 

Critical Slope 0.045100 ftlft 

Velocity 1.80 ftls 

Velocity Head 0.05 ft 

Specific Energy 1,322.55 ft 

Froude Number 0.49 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 1 +SO 0.050 

1 +50 1 +95 0.045 

Natural Channel Points 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits h.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k] 
04114104 08:42:07 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CTD6708 USA (203) 755-1666 Page 14 of 31 



Table 
Rating Table for Irregular Channel 

project Description 

Worksheet HIS-A 
~ i o w  Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.009600 Mt 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,322.00 1,327.00 0.50 

Project Engineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS ING. 
q:\ ... \existing conditions\splits h.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
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Wetted 
Perimeter 

(ft) 

NIA 
22.57 
30.13 

37.70 
45.27 

320.29 

345.31 
346.31 
347.31 
348.31 
349.31 

Flow 
Area 
(n2) 

NIA 
9.4 

22.5 
39.4 
60.0 

213.8 
380.0 
552.5 
725.0 
897.5 

1.070.0 

Water 
Surface 

Elevation 
(fi) 

1,322.00 
1,322.50 
1,323.00 
1,323.50 

1,324.00 
1,324.50 
1,325.00 
1,325.50 
1,326.00 
1,326.50 
1,327.00 

TOP 
Width 

(fi) 

NIA 
22.50 
30.00 

37.50 
45.00 

320.00 
345.00 
345.00 
345.00 
345.00 
345.00 

Discharge 
(cfs) 

NIA 
16.89 
59.91 

131.14 

234.24 
481.97 

1,212.51 
2,380.1 0 

3,650.44 
5,137.84 
6,825.21 

Velocity 
(Ws) 

N/A 
1.80 
2.66 
3.33 

3.90 

2.25 
3.19 

4.31 
5.04 

5.72 
6.38 





Table 
Rating Table for irregular Channel 

Project Description 

Worksheet HI7 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

Input Data 

Slope 0.021400 Wft 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weighting Methot Hoiion's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1.401.00 1,407.00 0.50 

a 
project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Frow 
Area 
(fl') 

N/A 
13.8 
35.0 
63.7 

100.0 
165.0 
280.0 
457.5 

710.0 
1,000.0 

1,290.0 
1,580.0 
1,870.0 

Wetted 
Perimeter 

(fl) 

N/A 
35.03 
50.07 
65.10 
80.13 

180.14 
280.14 

430.15 
580.15 
581.15 
582.15 

583.15 
584.15 

TOP 
Width 

(ff) 

NIA 
35.00 
50.00 
65.00 
80.00 

180.00 
280.00 
430.00 
580.00 
580.00 

580.00 
580.00 
580.00 

Velocity 
(fvs) 

N/A 
2.59 
3.80 
4.76 
5.60 
4.29 

4.47 
4.88 
5.22 
6.45 

7.58 
9.17 

10.09 

Water 
Surface 

Elevation 
(ft) 

1,401 .OO 

1,401.50 
1,402.00 
1,402.50 
1,403.00 
1,403.50 
1,404.00 
1,404.50 

1,405.00 
1,405.50 
1,406.00 
1,406.50 
1,407.00 

Discharge 
(cfs) 

NIA 
35.60 

133.17 
303.67 
559.91 
707.57 

1.252.01 
2,234.28 

3.703.03 
6.445.02 
9,777.24 

14,495.29 
18,872.71 



Project Summary Report 

a Project Description 

Worksheet H17-A - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

- 

input Data 

Slope 0.021400 ft/ft 

Water Surface Elevation 1.401 .SO ft 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

- - 

Results 

Manninas Coefficient 0.045 
Elevation Range 1,401 .OO to 1.405.00 
Discharge 33.65 cfs 

Flow Area 12.5 ft2 
Wetted Perimeter 30.05 n 
Top Width 30.00 n 
Actual Depth 0.50 f i  
Critical Elevation 1,401.41 ft 
Critical Slope 

Velocity @ velocitv Head 
Specific Energy 1,401.61 n 
Froude Number 0.74 

~ i o w  Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (n) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet H17-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Options 

Current Roughnwss Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 
closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Waier Surface Elevation (ft) 1,401.00 1.407.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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TOP 
Width 
(n) 

NIA 
30.00 
40.00 
50.00 
60.00 

160.00 

260.00 
410.00 
560.00 
560.00 
560.00 
560.00 
560.00 

Flow 
Area 
(ft3 

NIA 
12.5 
30.0 
52.5 

80.0 
135.0 
240.0 
407.5 
650.0 
930.0 

1,210.0 
1,490.0 
1,770.0 

Velocity 
(fvs) 

NIA 
2.69 
3.98 
4.98 
5.84 

4.03 
4.21 
4.60 
4.98 
6.24 
7.97 
8.93 
9.86 

Water 
Surface 

Elevation 
(ft) 

1,401.00 
1,401 .SO 
1,402.00 
1,402.50 

1,403.00 
1,403.50 
1,4U4.00 
1,404.50 
1,405.00 
1,405.50 
1,406.00 
1,406.50 
1,407.00 

Wetied 
Perimeter 

(It) 

NIA 
30.05 
40.1 0 
50.15 
60.20 

160.20 
260.21 

410.21 
560.22 
561.22 
562.22 
563.22 
564.22 

Discharge 
(cfs) 

NIA 
33.65 

119.43 
261.46 

467.10 
543.70 

1,011.57 
1,874.95 
3,235.13 
5,799.08 
9,649.48 

13,309.89 
17.459.22 



Project Summary Report 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet H31 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.009600 fvft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weightlng Method lmproved Lotter's Method 
Closed Channel Weighting Metho! Horion's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,301 .OO 1,307.00 0.50 

Proiect Enaineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
I . 

q:! . .  \existing conditionsispiits h.fm2 ENGINEERING & ENVIRONMEI 
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Wened 
Perimeter 

(ft) 

NIA 
30.05 
40.10 
50.15 
60.20 

260.20 
460.20 

510.21 
560.22 
561.22 

562.22 
563.22 
564.22 

Water 
Surface 

Elevation 
(ft) 

1,301.00 
1,301 5 0  

1.302.00 
1,302.50 
1,303.00 
1,303.50 
1,304.00 
1,304.50 
1,305.00 
1,305.50 

1,306.00 
1.306.50 

1,307.00 

TOP 
Width 
(it) 

N/A 

30.00 
40.00 
50.00 
60.00 

260.00 
460.00 
510.00 
560.00 

560.00 
560.00 
560.00 
560.00 

Velocity 

N/A 
1.80 
2.67 
3.34 
3.91 

2.15 
2.41 

3.28 
3.93 
5.04 

5.71 
6.36 
6.98 

Discharge 
(cfs) 

N/A 
22.54 
79.99 

175.12 
312.85 
344.71 
819.56 

1,912.32 

3,340.20 
5,691.10 
8,049.78 

10,742.01 

13,745.87 

Flow 
Area 
(fie) 

N/A 
12.5 
30.0 
52.5 
80.0 

160.0 
340.0 
582.5 
850.0 

1,130.0 
1,410.0 
1,690.0 

1,970.0 



Project Summary Report 

Project Description 

Worksheet H31-A 
Flow Element Irregular Channel 

Method Manning's Formula 
Snlve For Discharoe 

-- - 

Input Data 

Slope 0.009600 WR 
Water Sutface Elevation 1,301.50 R 

Ootions 
-~ -- 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Manninas Coefficient 0.045 - 
Elevation Range 1,301 .OO to 1,305.00 

Discharge 22.54 cis 

Flow Area 12.5 R2 
Wetted Perimeter 30.05 ft 

Top Width 30.00 R 
Actual Depth 0.50 R 
Critical Elevation 1,301.32 ft . Critical Slope 
Velocity 
Veiocltv Head 
Specific Energy 1,301.55 ft 
Froude Number 0.49 
Flow Tvoe Subcriticai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

O+OO 1,305.00 
0+50 1,304.00 
2+00 1,303.00 
2+20 1,301 .OO 

2+40 1.301 .OO 

2+60 1,303.00 
41.1 0 1,304.00 
4+60 1,305.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits h.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.t [614k] 
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Water Discharge Velocity Flow Welted TOP 
Surface (cfs) (WS) Area Perimeter Width 

Elevation (R2) (ft) (ft) 
(fi) 

1,301.00 NIA NIA NIA NIA NIA 
1,301.50 22.54 1.80 12.5 30.05 30.00 

1,302.00 79.99 2.67 30.0 40.10 40.00 

1,302.50 175.12 3.34 52.5 50.15 50.00 

1,303.00 312.65 3.91 80.0 60.20 60.00 

1,303.50 348.96 2.37 147.5 210.20 210.00 

1,304.00 742.94 2.56 290.0 360.2i 360.00 

1.304.50 1,633.80 3.39 482.5 410.22 410.00 

1,305.00 2,776.30 3.97 700.0 460.23 460.00 

1.305.50 4.773.49 5.13 930.0 461.23 460.00 

1,306.00 6,715.54 5.79 1 ,I 60.0 462.23 460.00 

1,306.50 8,931.67 6.43 1,390.0 463.23 460.00 

1.307.00 11,403.46 7.04 1,620.0 464.23 460.00 - 



Project Summary Report 

* Project Description 

Worksheet H32 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Discharge 

Input Data 

Slope 0.009800 Wfl 
Water Surface Elevation 1,242.50 ft 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Metho8 Horton's Method 

Results 

Mannlngs Coefficient 0.045 

Elevation Range 

Discharge 
Flow Area 
Wetted Perimeter 

Top Width 
Actual Depth 
Critical Eievation 
Critical Slope 

e t:;:z: Head 

1,242.00 to 1245.00 

7.84 Cfs 
5.0 ft2 

15.05 ft 

15.00 n 
0.50 ft 

i ,242.34 n 
0.047649 Wfl 

Specific Energy 1,242.54 f l  
Froude Number 0.48 
Flow Type Subcritical 

" " 

Start End Mennings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \existing canditions\splits h.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 1614kI 
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Table 
Rating Table for Irregular Channel 

Prolect Description 

Worksheet H32 
Flow Element Irregular Channel 

Method Manning's Formula 

e 
Solve For Discharge 

Input Data 

Slope 0.009800 Wfi 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 

Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (it) 1,242.00 1,247.00 0.50 

e 

e 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\ ... \existing condltions\splits h.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6. l  [614k] 
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Water 
Surface 

Elevation 
(it) 

1,242.00 
1,242.50 

1,243.00 
1.243.50 
1,244.00 

1,244.50 
1,245.00 
1,245.50 
1,246.00 
1,246.50 
1,247.00 

Discharge 
(cfs) 

NIA 
7.84 

34.79 
88.31 

303.40 
740.18 

1,577.44 
2,846.30 

4,412.76 
6,248.08 
8,331.66 

Velocity 
(ft/S) 

N/A 
1.57 

2.32 
1.68 

2.17 
2.67 
3.39 
4.20 
4.98 
5.67 
6.34 

Flow 
Area 
(it2) 

NIA 
5.0 

15.0 
52.5 

140.0 
277.5 
465.0 
677.5 
890.0 

1,102.5 
1,315.0 

Wetted 
Perimeter 

(ft) 

N M  
15.05 
25.10 

125.10 
225.1 1 

325.1 1 
425.12 
426.12 
427.12 
428.12 
429.12 

TOP 
Width 

(ft) 

NIA 
15.00 

25.00 
125.00 

225.00 
325.00 
425.00 
425.00 
425.00 
425.00 
425.00 



slope 0.0098oo w f t  
Water Surface Elevation 1.242.50 ft 

Project Summary Report 

Project Description 

Worksheet HZ?-A -- 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Options 

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

Results 

Mannings Coefficient 0.045 

Elevation Range 1,242.00 to 1,245.00 

Discharge 14.19 cfs 
Flow Area 8.8 ft2 
Welted Perimeter 25.03 ft 
Top Width 25.00 ft 

Actual Depth 0.50 ft 
Critical Elevation 1,242.33 ft 
Critical Slope 0.046904 w f t  
Velocity 1.62 tV.5 
Velocity Head 0.04 ft 
Specific Energy 1,242.54 ft 
Froude Number 0.48 

Fiow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
lft) lftb 

Project Engineer: ENGiNEERlNG & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditlons\spiits h.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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. . -, - - . - - - - . . ,. .. - . 

Worksheet H32-A 

I Flow Element irregular Channel 

Method Manning's Formula 

I Solve For Discharge 

I input Data 

slope 0.0098oo f ~ f t  

I Options 

Current Roughness Method Improved Loner's Method 

I Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Methot Hodon's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,242.00 1,247.00 0.50 

I 
, , . , . . . - -. . . - . 

q:\ ... \existing conditions\splits ii.fm2 ENGINEERING & ENVIRONMENTAL COh 
04114104 09:45:24 AM 0 Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (2C 

proiert Fnninner: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
ISULTANTS INC. FlowMaster v6.1 [614k] 

13) 755-1666 Page 1 of 1 

Water 
Surface 

Elevation 
(ft) 

1,242.00 
1,242.50 
1,243.00 
1,243.50 
1,244.00 
1.244.50 
1,245.00 

1,245.50 
1,246.00 

1,246.50 
1,247.00 

Wetted 
Perimeter 

(fi) 

N/A 
25.03 
40.07 

140.07 
240.08 
340.08 
440.09 

441.09 

442.09 
443.09 
444.09 

TOP 
Width 
P) 

NIA 
25.00 
40.00 

140.00 
240.00 
340.00 
440.00 
440.00 

440.00 
440.00 

440.00 

Discharge 
(cfs) 

N/A 
14.19 
59.67 

133.43 
384.32 
867.39 

1,643.03 
3,181.54 

4,840.80 
6,777.78 
8.971 3 1  

Velocity 
(ft'4 

N/A 
1.62 
2.39 
1.91 
2.33 
2.80 
3.25 

4.39 
5.12 
5.82 

6.48 

Flow 
Area 
(ft2) 

NIA 
8.8 

25.0 
70.0 

165.0 
310.0 
505.0 
725.0 

945.0 
1,165.0 

1.385.0 



Project Summary Report 

8 
Project Description 

Worksheet H33 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.009700 Wfi 
Water Surface Elevation 1,213.50 ft 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 
Elevation Range 

Discharge 
Fiow Area 
Wetted Perimeter 
Top Width 
Actual Depth 
Critical Elevation 

Critical SioDe 
Velocity 
Velocitv Head 
Specific Energy 

Froude Number 
Fiow Tvoe 

0.045 
1,213.00 to 1,215.00 

7.80 cfs 
5.0 w 

15.05 ft 
15.00 ft 
0.50 fl 

1,213.34 ft 
0.047686 Wft 

1,213.54 ft 
0.48 

Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
Ift) (ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC 
q:\ ... \existing conditions\spiits h.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 [614k] 
04114/04 08:42:07 AM 0 Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 21 of 31 



- 

Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet H33 

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

Input Data 

Slope 0.009700 ftlft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Methor Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (tt) 1,213.00 1,217.00 0.50 

Surface 
Elevation 

(ft) 

1,213.00 
1,213.50 
1.214.00 
1,214.50 
1,215.00 
1.215.50 
1,216.00 
1,216.50 
1,217.00 . 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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(cfs) 

NJA 
7.80 

34.61 
732.94 

2,312.29 
4,799.06 
7,957.26 

11,754.96 
16,076.13 

(n/s) 

N/A 
1.56 
2.31 
1.82 
2.75 
3.68 
4.51 
5.28 
5.98 

Area 
(fl") 

N/A 
5.0 

15.0 
402.5 
840.0 

1,302.5 
1,765.0 
2,227.5 
2.690.0 

Perimeter 
Iff) 

N/A 
15.05 
25.10 

825.10 
925.11 
926.11 
927.1 1 
928.11 
929.1 1 

Width 
(ft) 

NIA 

15.00 
25.00 

825.00 
925.00 
925.00 
925.00 
925.00 
925.00 



~ - 

Input Data 

slope 0.0097oo fvn 
Water Surface Elevation 1,213.50 f! 

Project Summary Report 

Project Description 

Worksheet H33-A 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

p- p~ 

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

Closed Channel Weighting Metho, Horton's Method 

p- p~~ 

Results 

Mannings Coefficient 0.045 

Elevation Range 1.213.00 to 1.215.00 
Discharge 20.46 cfs 
Flow Area 12.5 W 
Wened Perimeter 35.10 ft 
Top Width 35.00 f t  
Actual Depth 0.50 ft 
Critical Elevation 1,213.33 f t  
Critical Slope 0.046589 ftlft 

Velocity 1.64 Ws 
Velocity Head 0.04 h 
Specific Energy 1,213.54 ft 

Froude Number 0.48 

Flow Type Subcritical 

Caicuiation Messages: 
Fiow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
fft) lft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC 
q:\ ... \existing conditionsispiits h.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614k] 
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Natural Channel Points 

Station Elevation 
(fi) (it) 

6+10 1,213.00 

6+20 1,213.00 

6+30 1,214.00 

7+80 1,215.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
q:\ ... \existing conditions\splits h.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMasterv6.1 [614k] 
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Project Summary Report 



Table 
Rating Table for Irregular Channel 

Project Description 

(I) Worksheet ti33-A - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slnne 0.009700 Wft 

-- 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lottefs Method 

Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,213.00 1.217.00 0.50 

Water Discharge Velocity Flow Wetted TOP 

a c e  Elevation 1 1 s 1 ; / ~erim;ter/ w i i ~  I 
In) 

Project Engineer ENGINEERING & ENViRONMENTAL CONSULTANTS INC. 
q:\ ... \existing canditions\splits h.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster ~ 6 . 1  [614k] 
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I Project Summary Report 

- - 

Prolect Description 

Worksheet H39 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.010000 Wft 
Water Surface Elevation 1,193.50 fl 

- - 

Options 

Current Roughness Method improved Loner's Method 
O ~ e n  Channel Weighting Method improved Loner's Method 

Closed Channel Weighting Metho, Hortan's Method 

I Results 

Mannings Coefficient 0.045 

Elevation Range 1,193.00 to 1,195.00 

Discharge 12.86 cfs 

Flow Area 7.5 ft2 
Wetted Perimeter 20.05 ff 

Top Width 20.00 ft 

Actual Depth 0.50 f t  

Critical Elevation 1,193.33 f t  

Critical Slope 0.046063 ffffl 

Velocity 1.71 ftis 

Velocity Head 0.05 f i  

Specific Energy 1,193.55 fi 

I Froude Number 0.49 
Flno, Tvne Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 4+00 0.050 

4+00 4+30 0.045 

4tSO 8+30 0.050 

Natural Channel Points 

Station Elevation 
(ft) (a) 

01-00 1,195.00 

0+50 1,194.00 

4+00 1,194.00 

4 1  0 1,193.00 

4t20 1,193.00 

4t30 1,194.00 

7t80 1,194.00 

6+30 1,195.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Table 
Rating Table for Irregular Channel 

e Project Description 

Worksheet H39 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 
- -- 

Slope 0.010000 ftlft 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method lmproved Loner's Method 
Closed Channel Weighting Metho, Hoiton's Method 

Attribute Minimum Maximum Increment .. . 

Water S~r lace  Elevdtl2n (It) 1,193 00 1.197.00 0 CO 

e 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:i ... iexisting conditions\spllts h.frn2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kj 
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. , 
1,193.00 
1.193.50 
1 .I 94.00 
1.194.50 
1 ,I 95.00 
1,195.50 
1,196.00 

1,196.50 
1,197.00 

Flow 
Area 
(ft') 

Velocity 
(fvs) 

Water 
Surface 

Elevation 
lit) 

Discharge 
(cfs) 

NIA 
12.86 
50.29 

757.73 
2.329.12 

4,668.82 
7,653.82 

11,144.61 
15,138.45 

Wetted 
Perimeter 

(fi) 

TOP 
Width 

(fi) 

NIA 
1.71 
2.51 
1.91 
2.91 
3.84 

4.70 
5.45 

6.15 

NIA 
7.5 

20.0 
397.5 
800.0 

1,215.0 

1,630.0 

2,045.0 
2,460.0 

NIA 
20.05 
30.1 0 

780.1 1 
830.12 
831.12 

832.12 
833.12 

834.12 

NIA 
20.00 
30.00 

780.00 
830.00 
830.00 
830.00 

830.00 
830.00 





Table 
Rating Table for Irregular Channel 

a Project Description 

Worksheet H39-A - 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

SloDe 0.010000 Wtt 

- ~- 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,193.00 1,197.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING. 
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Water 
Surface 

Elevation 
(fl) 

1.193.00 
1,193.50 
1,194.00 
1 ,I 94.50 
1,195.00 
1,195.50 
1 ,I 96.00 
1,196.50 
1.197.00 

Discharge 
(cfs) 

NIA 

12.86 
50.29 

757.73 
2.328.12 
4.668.82 
7.653.82 

11,144.61 

15,138.45 

Velocity 
Ifus) 

NIA 

1.71 
2.51 
1.91 

2.91 
3.84 

4.70 
5.45 
6.15 

Flow 
Area 
(fix) 

NIA 

7.5 
20.0 

397.5 
800.0 

1,215.0 
1,630.0 

2,045.0 
2,460.0 

Wened 
Perimeter 

(fl) 

NIA 

20.05 
30.1 0 

780.1 1 
830.12 
831.12 
832.12 
833.12 
834.12 

TOP 
Width 

(ft) 

NIA 

20.00 
30.00 

780.00 
830.00 
830.00 
830.00 
830.00 
830.00 





Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet H48 - 
FLOW Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.008500 fUft 

-- 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

-~ ~ 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,198.00 1,202.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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TOP 
Width 
(n) 

NIA 
10.00 
15.00 

665.00 

715.00 
715.00 

715.00 
715.00 
715.00 

Wetted 
Perimeter 

(ft) 

NIA 
10.10 
15.20 

665.21 
715.22 
716.22 
717.22 

718.22 
719.22 

Flow 
Area 
(e2) 

NIA 
3.7 

10.0 
330.0 

675.0 
1,032.5 

1,390.0 
1,747.5 

2,105.0 

Velocity 
(WS) 

NIA 
1.57 
2.30 
1.72 
2.64 
3.50 
4.28 

4.98 
5.63 

Water 
Surface 

Elevation 
(ft) 

1,198.00 
1,198.50 
1,199.00 

1,199.50 
1.200.00 

1,200.50 
1,201.00 
1,201.50 

1,202.00 

Discharge 
(cfs) 

NIA 
5.90 

23.03 
568.23 

1,783.48 
3,617.99 
5.952.07 
8,700.58 

11,848.07 



Project Description 

Worksheet H48-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

lneut Data 

Slope 0.008500 ftlft 

Water Surface Elevation 1,198.50 ft 

Project Summary Report 

Options 

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

Results 

Mannings Coefficient 0.045 
Elevation Range 1.1 98.00 to 1,200.00 

Discharge 13.22 cis 
Flow Area 8.8 ft2 
Wetted Perimeter 25.03 it 
Top Width 25.00 ft 
Actual Depth 0.50 fi 
Criilcal Elevation 1,198.32 ft 
Critical Slope 0.047436 Wft 
Veloclty 1.51 ftls 

0 0 4  ft 
C 

Velocity Head 
Specific Energy 1,198.54 ft 

Froude Number 0.45 

q:\ ... \existing conditionsisplits h.fm2 ENGINEERING & ENVIRONMEN 
04/14/04 08:42:07 AM @ Haestad Methods, Inc. 37 Brookside Road Waterbury, ( 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet H48-A 
Flow Element 
Method 
solve For 

Irregular Channel 
Manning's Formula 
Discharge 

Input Data 

Slope 0.008500 tun 

Ootlons 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method lmproved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

- 
Attr~ bute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,198.00 1,202.00 0.50 

Water Discharge Veloc~ty Flow Wetted TOP 
Surface (CfS) WS) Area Perimeter Wldth 

Elevation (ft2) (n) (ft) 
( f i )  

1,198.00 NIA NIA NIA N/A NIA 

1,198.50 13.22 1.51 8.8 25.03 25.00 

1,199.00 55.57 2.22 25.0 40.07 40.00 

1,199.50 637.46 1.78 357.5 690.08 690.00 

1,200.00 1.926.78 2.69 715.0 740.09 740.00 

1,200.50 3,855.57 3.55 1,085.0 741.09 740.00 

1,201 .OO 6,327.54 4.35 1,455.0 742.09 740.00 

1,201.50 9,203.96 5.04 1,825.0 743.09 740.00 

1,202.00 12,493.92 5.69 2,195.0 744.09 740.00 - 





Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet H59 
Flow Element 
Method 
Solve For 

Irregular Channel 
Manning's Formula 
Discharue 

Input Data 

Slope 0.007800 Wft 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method improved Lotter's Method 
Closed Channel Weighting Metho, Hotton's Method 

Attribute Minimum Maximum Increment 

Project Engineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANTS INC. 
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TOP 
Width 

(ft) 
~, 

1,233.00 
1,233.50 
1,234.00 
1,234.50 
1.235.00 

1,235.50 
1,236.00 
1,236.50 
1,237.00 

Wetted 
Perimeter 

(ft) 

Water 
Surface 

Elevation 
fft) 

NIA 

17.05 
66.70 

750.84 
2,253.53 
4,409.46 
7,154.80 

10,340.07 
13,976.01 

Discharge 
(cfs) 

NIA 
1.52 
2.22 
1.73 
2.65 
3.47 

4.22 
4.88 
5.50 

Velocity 
(ft/s) 

Flow 
Area 

NIA 
11.3 
30.0 

433.8 
850.0 

1,272.5 
1,695.0 

2,117.5 
2,540.0 

NIA 
30.03 
45.07 

820.09 
845.11 
846.1 1 
847.11 
848.11 

849.11 

NIA 
30.00 
45.00 

820.00 
845.00 
845.00 
845.00 

845.00 
845.00 



Project Description 

Worksheet H59-A 
Flow Element Irregular Channel 

Method Mannlng's Formula 

Solve For Discharge 

Project Summary Report 

input Data 

slope 0.007800 fVft 
Water Surface Eievation 1,233.50 tI 

options 

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

Closed Channel Weighting Metho! Horton's Method 

Results 

Mannings Coefficient 0.045 

Eievation Range 1,233.00 to 1.235.00 
Discharge 11.36 cfs 
Flow Area 7.5 RZ 
Wetted Perimeter 20.05 ft 
Top Width 20.00 ft 

Actual Depth 0.50 ft 

Critical Elevation 1,233.31 ft 

Critical Slope 0.047042 t ~ f t  

. . Velocity. .. ~ ~ ~ . 1.6L-~fVs. 
Veiocity Head 0.04 ft 

Specific Energy 1,233.54 fi 
Froude Number 0.44 

Fiow Type Subcritical 

-~ 
Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 4+00 0.050 
4+00 4130 0.045 
4+30 8+30 0.050 

Natural Channei Points 

Station Elevation 
(ft) (ft) 

0+00 1,235.00 
0+25 1.234.00 

4+00 1,234.00 
4+10 1,233.00 
4+20 1,233.00 
4+30 1,234.00 
8+05 1,234.00 
R+30 1.235.00 

project Engineer: ENGiNEERiNG & ENVIRONMENTAL CONSULTANTS INC. 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet H59-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Innut Data 

Slope 0.007800 Wft 

- - 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Metho, Horion's Method 

Attribute Minimum Maximum increment 

Water Surface Eievation (ft) 1,233.00 1,237.00 0.50 

- - 

Water Discharge Velocily Flow Wetted TOP 
Surface (Cfs) (fils) Area Perimeter Width 

Elevation (ftZ) (f i) (ft) 
(ft) 

1,233.00 NIA NIA NIA NIA NIA 

1,233.50 11.36 1.51 7.5 20.05 20.00 

1.234.00 44.41 2.22 20.0 30.10 30.00 

1.234.50 707.39 1.70 416.3 805.12 805.00 

1,235.00 2,165.09 2.62 825.0 830.14 830.00 @ 1,235.50 4,26558 3.44 1,240.0 831.14 830.00 

1.236.00 6,930.15 4.19 1,655.0 832.14 830.00 
1,236.50 10,040.91 4.85 2,070.0 833.14 830.00 
1,237.00 13,594.06 5.47 2,435.0 834.14 830.00 





Table 
Rating Table for Irregular Channel 

Project Descripiion 

Worksheet H63 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.007900 Wft 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 
closed Channel Weighting Metho, Horton's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation (ft) 1,221 .OO 1,227.00 0.50 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC 
a:\ ... \existinc~ ~onditions\s~iits him2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster "6.1 1614kl 

Water 
Surface 

Elevation 
(ft) 

1,222.00 
1,222.00 
1,222.00 
1,222.50 
1,223.00 
1,223.50 
1,224.00 

1,224.50 
1,225.00 
1.225.50 
1.226.00 
1.226.50 
1,227.00 

Discharge 
(Cis) 

NIA 
NIA 
NIA 

7.04 

31.23 
74.85 

232.77 
541.08 

1,071.22 
2,154.28 
3,370.69 

4,801.95 
6,430.99 

Velocity 
(Ws) 

NIA 
NIA 
NIA 
1.41 
2.08 
1.82 

2.02 
2.38 

2.75 
3.73 
4.41 
5.04 
5.64 

Flow 
Area 
(ftz) 

NIA 
NIA 
NIA 

5.0 
15.0 

46.2 
115.0 
227.5 

390.0 
577.5 
765.0 
952.5 

1,140.0 

Wetted 
Perimeter 

(ft) 

NIA 
NIA 
NIA 

15.05 
25.10 

100.11 
175.11 
275.12 

375.12 
376.12 
377.12 
378.12 
379.12 

TOP 
Width 

(ft) 

NIP 
NIP 
NIP 

15.00 
25.00 

100.00 
175.00 

275.00 
375.00 

375.00 
375.00 
375.00 
375.00 





Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet H63-A 

 low Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

S l o ~ e  0.007900 Wft 

Options 

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

Closed Channel Weighting Methoc Horton's Method 

Attribute Minimum Maximum increment 

Water Surface Elevation fftl 1.221.00 1.227.00 0.50 

Prolect Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC 
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Wetted 
Perimeter 

(n) 

N/A 
30.05 

40.10 

50.15 

60.20 

160.20 

250.21 

360.21 

460.22 

461.22 

462.22 

463.22 

464.22 

Water 
Surface 

Elevation 
(n) 

1,221 .OO 

1,221.50 

1,222.00 

1.222.50 

1,223.00 

1.223.50 

1,224.00 

1,224.50 

1,225.00 

1,225.50 

1,226.00 

1,226.50 

1,227.00 

TOP 
Width 
(n) 

NIA 
30.00 

40.00 

50.00 

60.00 

160.00 

260.00 

360.00 

460.00 

460.00 

460.00 

460.00 

460.00 

Velocity 
(MS) 

N/A 

1.64 

2.42 

3.03 

3.55 

2.45 

2.56 

2.86 

3.19 

4.02 

5.06 

5.63 

6.19 

Discharge 
(cfs) 

N/A 

20.44 

72.56 

158.66 

283.80 

330.35 

614.62 

1,127.94 

1,915.89 

3,335.77 

5,366.91 

7,268.93 

9,410.02 

Flow 
Area 
(ft2) 

N/A 

12.5 

30.0 

52.5 

80.0 

135.0 

240.0 

395.0 

600.0 

630.0 

1,060.0 

1,290.0 

1,520.0 



Project Summary Report 

Project Description 

Worksheet 103 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

input Data 

Slope 0.017100 fVfl 
Water Surface Eievation 1,335.50 ft 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 
Elevation Range 1,335.00 to 1,340.00 

Discharge 30.08 cis 

Flow Area 12.5 f lz  

Wetted Perimeter 30.05 fl 
Top Width 30.00 R 
Actual Depth 0.50 n 
Critical Elevation 1 ,335.39 ft 

Crltlcal Slope 0.042692 fVft 

Velocity 2.41 Ws 

Velocity Head 0.09 ft 

Specific Energy 1 ,335.59 n 
Froude Number 0.66 

Flow Type Subcrilical 

- -  - 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 2 6 0  0.050 
2+50 3+50 0.045 
3+50 6+00 0.050 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

O+OO 1,340.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet 103 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Oischarae 

Input Data 

Slope 0.017100 f t ~  

Ootions 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method Improved Lotter's Method 
Clnsed Channel Weiahtina Metho, Horton's Method 

Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. 
q:\,..\existina conditions\s~lits i.frn2 ENGiNEERlNG & ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 1614kl 

Attribute Minimum Maximum Increment 

Water Suitace Elevation (It) 1,335.00 1,342.00 0.50 

Water 
Surface 

Elevation 
(fi) 

1,335.00 
1,335.50 
1,336.00 
1,336.50 
1,337.00 
1,337.50 

1,338.00 
1,338.50 
1,339.00 
1,339.50 
1,340.00 
1,340.50 
1,341.00 

1,341.50 
1,342.00 

Wetted 
Perimeter 

(fi) 

NIA 
30.05 
40.10 
50.15 

60.20 
70.25 
80.30 
90.35 
100.40 
575.42 
600.44 
601.44 
602.44 
603.44 
604.44 

TOP 
Width 

(ft) 

N/A 
30.00 
40.00 
50.00 

60.00 
70.00 
80.00 
90.00 
100.00 
575.00 
600.00 
600.00 
600.00 
600.00 
600.00 

Discharge 
(cfs) 

NIA 
30.08 
106.76 

233.72 
417.54 
664.93 
982.41 

1,376.31 
1.852.73 
1.929.41 
3.947.34 
6,806.61 
10.033.77 
14,704.56 
18,885.22 

Velocity 
(Ms) 

N/A 
2.41 
3.56 
4.45 
5.22 

5.91 
6.55 
7.15 
7.72 
3.70 
4.84 
6.10 
7.09 
6.57 
9.37 

Flow 
Area 
(nz) 

NIA 
12.5 
30.0 
52.5 
80.0 

112.5 
150.0 
192.5 
240.0 
521.2 
815.0 

1,115.0 
1,415.0 
1,715.0 
2,015.0 



project Description 

Worksheet 103-A 
FIOW Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

slope 0.017100 nnt 
Water Surface Elevation 1,338.99 fl 

Project Summary Report 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Welghting Method improved Lotter's Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 
Elevation Range 1,335.00 to 1,340.00 
Discharge 1,713.03 cfs 
Flow Area 285.8 f12 
Wetted Perimeter 174.68 ft 
Top Width 174.25 ft 

Actual Depth 3.99 ff 
Critical Elevation 1,338.72 ft 
Critical Slope 0.025490 ftifl 

Velocity 5.99 Ws 
Velocity Head 0.56 ft 
Specific Energy 1,339.55 ft 
Froude Number 0.83 

Flow Type Subcriticai 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

start End Mannings 
Station Station Coefficient 

o+oo 1 +oo 0.050 
I +OO 2+00 0.045 
2+00 5+00 0.050 
5cOO 5+80 0.045 

Natural Channel Points 

Station Elevation 
In1 (tt) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 

Natural Channel Points • Station Elevation 
IfR Ift\ 

Project Enaineec ENGINEERING 8. ENVIRONMENTAL CONSULTANTS INC 
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Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet 103-A 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slope 0.017100 ftlft 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method Improved Lotter's Method 
Closed Channel Weighting Methot Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,335.00 1,342.00 0.50 

TOP 
Width 
(n) 

N/A 
30.00 
40.00 
50.00 
60.00 
70.00 
80.00 
137.50 
175.00 
648.75 
680.00 
680.00 
680.00 
680.00 
680.00 

6 
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 

q:\,..\existing conditions\spiits i.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANTS INC. FlowMaster "6.1 [614kJ 
04/14/04 09:47:09 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 

Water 
Surface 

Elevation 
(ft) 

1,335.00 
1,335.50 
1,336.00 
1,336.50 
1,337.00 
1,337.50 
1,338.00 
1,338.50 
1,339.00 
1,339.50 
1,340.00 
1,340.50 
1,341.00 
1,341.50 
1,342.00 

Flow 
Area 
(n2) 

NIA 
12.5 
30.0 
52.5 
80.0 
112.5 
150.0 
209.4 
287.5 
559.8 
892.0 
1,232.0 
1,572.0 
1,912.0 
2,252.0 

Wetted 
Perimeter 

(ft) 

NIA 
30.05 
40.10 
50.15 
60.20 
70.25 
80.30 
137.87 
175.44 
649.20 
680.47 
681.47 
682.47 
683.47 
664.47 

Discharge 

N/A 
30.08 
106.76 
233.72 
417.54 
664.93 
982.41 

1,194.49 
1,725.57 
2,182.95 
4,471.97 
7,500.63 
11,149.62 
15,365.43 
21,139.58 

Velocity 
(ft,s) 

N/A 
2.41 
3.56 
4.45 
5.22 
5.91 
6.55 
5.71 
6.00 
3.90 
5.01 
6.09 
7.09 
8.04 
9.39 



Project Summary Report 

Project Description 

Worksheet J04 

Flow Element 

Method 
Solve For 

Irregular Channel 
Manning's Formula 

Discharae 

Input Data 

Slope 0.015100 ttm 
Water Surface Elevation 1,228.50 ft 

Options 

Current Roughness Method improved Loner's Method 

Open Channel Weighting Method Improved Lolter's Method 
Closed Channel Weiahtina Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 

Elevation Range 1,228.00 to 1.230.00 

Discharge 9.73 cis 
Flow Area 5.0 ft2 
Wetted Perimeter 15.05 ft 
Top Width 15.00 ft 
Actual Depth 0.50 ft 

Critical Elevation 1,228.38 ft 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 1.228.56 ft 

Froude Number 0.59 

Flow Type Subcritical 

Rouahness Seornents " - 
Start End Mannings 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (8) 

01-00 1.230.00 

0+50 1,229.00 

3COO 1,229.00 

3+10 1,228.00 

3+15 1,228.00 

31.25 1,229.00 

5+75 1,229.00 

6+25 1,230.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC 
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Worksheet J04 
Flow Element Irregular Channel 

Method Manning's Formula 

Input Data 

Options 

O ~ e n  Channel Weighting Method Improved Loner's Method 

Attribute Minimum Maximum increment 

> 

Water Discharge Velocity Flow Wetted TOP 
Surface (cfs) (fvs) Area Perimeter Width 

Elevation (ft2) (ft) (ft) 
(ft) 

1.228.00 N!A N!A NIA N/A NIA 
1.228.00 NIA N/A NIA NIA NIA 
1,228.00 NtA N!A N/A NIA NIA 
1,228.50 9.73 1.95 5.0 15.05 15.00 
1,229.00 43.18 2.88 15.0 25.10 25.00 
1,229.50 675.03 2.33 290.0 575.11 575.00 

1,230.00 2,082.56 3.53 590.0 625.12 625.00 
1,230.50 4,259.39 4.72 902.5 626.12 625.00 
1,231 .OO 6,962.88 5.73 1,215.0 627.12 625.00 

1,231.50 10,170.78 6.66 1,527.5 628.12 625.00 
1,232.00 13,843.53 7.52 1.840.0 629.12 625.00 



Project Summary Report 

Project Description 

Worksheet Jo4-A 
Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

~ -- 

input Data 

Slope 0.015100 fUft 
Water Surface Eievation 1,227.50 ft 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Loner's Method 
Closed Channel Weighting Methot Horton's Method 

Results 

Manninas Coeflicient 0.045 - 
Elevation Range 1,227.00 to 1,230.00 
Discharge 49.44 cfs 
Flow Area 21.9 ft2 
Wetted Perimeter 52.62 f l  
Top Width 52.50 it 

Actual Depth 0.50 ft 

Critical Elevation 1,227.37 fl 

Critical Slope 
Veioc!ty 
Veiocllv Head 

Specific Energy 
Froude Number 
Fbw Tvoe Subcriticai 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
Ift) lft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. 
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Project Summary Report 



Table 
Rating Table for Irregular Channel 

Project Description 

Worksheet J04-A - 
Flow Element Irregular Channel 
Method 
Solve For 

Manning's Formula 
Discharae 

input Data 

Slope 0.015100 Wtt 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method Improved Loner's Method 
Closed Channel Weighting Metho, Ho~ton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (ft) 1,227.00 1,232.00 0.50 

Water Discharge Velocity Flow Wetted TOP 
Surface (cfs) (WS) Area Perimeter Width 

Elevation (ft2) (n) (fi) 
(ft) 

1,227.00 NIA NIA NIA NIA NIP 

1.227.50 49.44 2.26 21.9 52.62 52.50 

1.228.00 175.46 3.34 52.5 70.23 70.0C 

1,228.50 384.10 4.18 91.9 87.85 87.50 

1,229.00 417.18 2.98 140.0 345.46 345.00 

1,229.50 1,323.00 2.96 448.3 625.48 625.00 

1,230.00 3,368.73 4.40 765.0 650.50 650.00 

1,230.50 6,121.69 5.62 1,090.0 651.50 650.00 

1.231 .OO 9,225.54 6.52 1,415.0 652.50 650.00 

1.231 .SO 12,844.55 7.38 1,740.0 653.50 650.00 

1,232.00 16,940.88 8.20 2,065.0 654.50 650.00 





EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job NO. 303002 Waterman Wash 
Split Modeling 



EEC Job No. 303002 Waterrnan Wash Split Modeling 

Split flow at A07 I 
I I 



EEC Job NO. 303002 Waterman Wash 

\split flow at CP DA08 I 

Split Modeling 1 



EEC Job No. 303002 Waterman Wash 

Split at CP DA09 1 
I I I 

Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling I 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling ! I 



EEC Job No. 303002 Waterman Wash 

[split flow at CP DA2O 



EEC Job No. 303002 Waterman Wash 

lsplit flow at CP DA21 I I 

Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterrnan Wash Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterman Wash 

Split at CP DB23 1 
I I 

Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 

Split at CP DB26 1 
I I I I 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterman Wash 

Ispiit flow at CP DC03 I I 

Split Modeling 1 



EEC Job No. 303002 Waterrnan Wash 

(Split flow at CP DC06 
1 I 

Split Modeling 



EEC Job No. 303002 Waterman Wash 



EEC Job No. 303002 Waterman Wash 

lsplit flow at CP DCI 1 I I 

Split Modeling 



EEC Job No. 303002 Waterman Wash 

[split flow at CP DC09 I I 

Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterrnan Wash 

lsplit flow at CP DC15 
I 

Split Modeling 



EEC Job No. 303002 Waterman Wash 

\split flow at CP DC17 
I I I 
i I I 

/ Diverted flow from I Remainder flow I 
C17 to C29 I from C17to C30 / 

I 

Split Modeling 



EEC Job No. 303002 Waterman Wash 

ISplit flow at CP DC18 I I 

Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 

Split flow at CP DG19 
I I I 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 

(split flow at CP DC39 
I 



EEC Job No. 303002 Waterman Wash 

ISplit flow at CP DC40 I I 

Split Modeling 



EEC Job No. 303002 Waterman Wash 

(split flow at CP DC41 I I 

Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterman Wash 

ISplit flow at CP DC46 
I I 

Split Modeling 



EEC Job No. 303002 Waterman Wash 

ISplit flow at CP DC43 
I 

Split Modeling 1 



EEC Job No. 303002 Waterman Wash 

(split flow at CP DC45 
I I I 

Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 

Split at CP DD02 I 
I I I 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterrnan Wash Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 

e 



EEC Job No. 303002 Waterrnan Wash Split Modeling 



EEC Job No. 303002 Waterrnan Wash Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 

a 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 

e 



EEG Job No. 303002 Waterman Wash Split Modeling 



EEC Job NO. 303002 Waterman Wash Split Modeling 

0 



EEC Job No. 303002 Waterman Wash 

(Split at CP DE28 / I I 

Split Modeling 



EEC Job NO. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterman Wash 

Split at CP DFI I I 
I I 

Split Modeling 



EEC Job NO. 303002 Waterman Wash Split Modeling 



EEC Job NO. 303002 Waterrnan Wash 

Split at CP DF13 / 
I I I 

Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 

* 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterrnan Wash Split Modeling 



EEC Job No. 303002 Waterrnan Wash Split Modeling 



EEC Job No. 303002 Waterman Wash Spltt Modeling 

a 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 

I) 



EEC Job No. 303002 Waterman Wash 

plit at CP DG11 I 
I I I 

Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterman Wash 



EEC Job NO. 303002 Waterman Wash Split Modeling 

0 



EEC Job No. 303002 Waterrnan Wash Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterman Wash 

Split at CP OH12 1 1 
I I 

Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 

(Split at CP DH17 1 1 



EEC Job No. 303002 Waterrnan Wash 

Split at CP DH31 I 
I 1 

Split Modeling 

0 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterrnan Wash Split Modeling 

a 



EEC Job No. 303002 Waterman Wash 

plit at CP DH39 ( 
I I I 

Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterman Wash Split Modeling 



EEC Job No. 303002 Waterman Wash 
Split Modeling 



Appendix D.6 
HYDROLOGIC CALCULATIONS 



Appendix D.6.1 
HEC-1 MODEL WITH RAILROAD LEVEE IN PLACE 



* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
ENGINEERS * 

A JUN 1998 * %:'"'"" CENTER * 
VERSION 4.1 * 

* 
* * 
95616 
* RUN DATE 23FEB05 TIME 07:36:49 * 

* 

* 

U.S. ARMY CORPS OF 

* HYDROLOGIC 

* 609 SECOND 

DAVIS, CALIFORNIA 

(916) 756-1104 

X x xxxxxxx xxxxx X 
X X X X X XX 
X X X X X .. 
XXXXXXX xxxx X XXXXX X 
X X X X X 
X X X X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731, HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT 
STRUCTURE. 

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 
VERSION 

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LINE 

HEC-1 INPUT 

ID Prepared by: 
ID Engineering and Environmental Consultants, Inc. 
ID 3003 N. Central Avenue, Suite 600 
ID Phoenix, Arizona 85012 
ID Phone: 602-248-7702 FAX: 602-248-7851 
ID 
ID 
ID 01/12/04 Filename: WW w-railraad.IH1 
ID Last Revised: 01/03/05 
ID 
ID 1. The following model is modeled with the Union Pacific railroad embankment 
ID located adjacent to SR-238. This model assumes the embanhent does not 
ID wash out and that there are storage ponds upstream of the railroad. 
ID 2. The storm used was 100-year, 24-hour. 
ID 3. S-graph was the unit hydrograph. 
ID 4. Time step of 10 minutes. 
ID 5. A point rainfall of 4.4 inches from NOAA 2 with Maricopa Countv Areal 
ID reduction. 
ID 6. Green-Ampt loss methods were used. Normal depth Channel routing. 
ID 7. The sub-basin parameters were generated using FCDMC's DDMSW software. 
ID 8. 100 % of contributing area carried with each branch of everv solit on 
ID the HC cards. 
*DIAGRAM 
IT 10 300 
TO 7 

PAGE I 



1 

LINE 

JD 3.700 120 
JD 3.608 200 
JD 3.524 350 
JD 3.445 500 * ............................................................................. 
* Runoff Watershed C (south of SR-238/Railroad) divert all flows north of r 
e and route remainder east along Highway, ultimately into Watershed D 
* .............................................................................. 

HEC-1 INPUT PAGE 2 

KK C04 
KM Runoff from C04 

KK RCPC04 
KM Route flow from CP C04 to CP C12 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 7890 0.0232 
RX 0 85 170 175 180 190 280 375 
RY 1667 1666 1665 1663 1663 1665 1666 1667 

KM Runoff from C12 

KK CPC12 
KM Combine C04 with C12 
HC 2 0.435 
* 

KK DC12 
KM Divert flaw into C31 
KM Natural diverqence of flow due to a braided channel network. 

KK RCPC12 
KM Route remainder flow from CP C12 to CP C13 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5110 0.0119 
RX 0 8 0 130 135 155 160 230 280 
RY 1529 1528 1527 1525 1525 1527 1528 1529 

HEC-1 INPUT PAGE 3 

KK CPC13 
KM Combine C12 with C13 
HC 2 0.955 



1 

LINE 

KK DC13 
KM Divert flow lnto C33A 
KM Flow IS split between what passes through/aver the structure and 
KM what ~s dlverted parallel to the railroad. 
KM SPRR Structure 1 (18' Bridge) 
nT nu??? 

KK RCPC13 
KM Route remainder flow from CP C13 to CP C31 
RS 1 FLOW -1 

KK C11 
KM Runoff from C11 
BA 0.289 
LG 0.35 0.35 3.11 0.85 0 
UI 111 334 419 180 54 13 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK DCll 
KM Divert flow into C14 
KM Natural divergence of flow due to a braided channel network. 
DT DVCll 
DI 0 22 92 211 667 1801 3293 5031 7054 
DQ 0 9 38 96 330 943 1686 2597 3659 * 

KK RCPCll 
KM Route remainder flow from C? C11 to CP C31 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 4490 0.0116 
RX 0 100 190 195 205 210 300 420 
RY 1537 1536 1535 1534 1534 1535 1536 1537 
* 

KK DRC12 
KM Return diverted flow from CP C12 
DR DVC12 
* 

HEC-1 INPUT PAGE 4 

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

KK RDC12 
KM Route flow from CP C12 to CP C31 
RS 4 FLOW -1 
KC 0.050 0.045 0.050 5320 0.0118 
RX 0 100 190 195 205 210 300 420 
RY 1537 1536 1535 1534 1534 1535 1536 1537 

KK DC31 
KM Divert flow into C33A 
KM Flow is Split between what passes through/aver the structure and 
KM what is diverted parallel to the railroad. 
KM SPRR Structure 2 (2-36" CMP's) 
DT DVC31 
DI 0 2 4 69 202 420 654 1098 
DQ 0 2 4 4 1 62 99 128 174 



I LINE 

1 

LINE 

KM Route remainder flow from CP C31 to CP C14 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 690 0.0041 
RX 0 20 30 230 430 630 830 1030 
RY 1510 1510 1504 1506.8 1509.6 1512.4 1515.2 1518 
* 

KK DRCll 
KM Return diverted flow from CP C11 
DR DVCll 

KK RDCll 
KM Route flow from CP C11 to CP C14 
RS 7 FLOA -1 
RC 0.050 0.045 0.050 4960 0.0103 
W( 0 90 210 215 230 235 350 430 
RY 1537 1536 1536 1535 1535 1536 1536 1537 
* 

HEC-1 INPUT PAGE 5 

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

KK CPC14 
KM combine C31, ~Rcll with C14 
HC 3 1.569 
* 

KK DC14 
KM Divert flow into C33A 
KM Flow is split between what passes through/over the structure and 
KM what is diverted parallel to the railroad. 
KM SPRR Structure 3 (10' Bridge) 
DT DVC14 
DI 0 124 207 347 443 1102 3017 
DQ 0 124 172 224 276 376 769 

KK RCPC14 
KM Route remainder flow from CP C14 to CP C10 
85 1 FLOW -1 
RC 0.050 0.045 0,050 1310 0.0039 
RX 0 20 30 210 390 570 750 930 
RY 1506 1506 1500 1502.6 1505.2 1507.8 1510.4 1513 
* 

KK C05 
KM Runoff from C05 

KK RCPC05 
KM Route flow from CP C05 to CP C10 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 13200 0.0153 
RX 0 60 120 135 150 165 250 320 
RY 1616 1615 1615 1613 1613 1615 1615 1616 

HEC-1 INPUT PAGF 

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



KM Divert flow into C06 
KM Natural divergence of flow due to a braided channel network. 
nT nvro? 

KK RCPC03 
KM Route remainder flaw from CP C03 to CP C09 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 6060 0.0167 
RX 0 90 210 220 230 240 350 450 
RY 1615 1614 1614 1612 1612 1614 1614 1615 
* 

KK C09 
KM Runoff from C09 

KK CPC09 
KM Combine C03 with C09 
HC 2 0.433 

KK DC09 
KM Divert flow into C16 
KM Natural divergence of flaw due to a braided channel network. 
DT DVC09 
DI 0 31 111 249 519 1155 2695 4796 7315 9984 
DQ 0 15 52 115 227 540 1299 2444 3606 4952 * 

KK RCPC09 
KM Route remainder flaw from CP C09 to CP C15 
RS 2 FLOW - 1 
RC 0,050 0,045 0,050 3650 0.0139 
RX 0 40 120 130 155 165 245 300 
RY 1553 1552 1552 1550 1550 1552 1552 1553 

KK C15 
KM Runoff from C15 

HEC-1 INPUT PAGE 7 

LINE 

KK DC15 
KM Divert flow into C30 
KM Natural divergence of flow due to a braided channel network. 
DT DVC15 
01 0 22 83 202 409 591 1269 2894 5081 7600 
DQ 0 22 83 191 355 456 852 1738 3056 4514 * 

KK RCPC15 
KM Route remainder flow from CP C15 to CP C10 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 3210 0.0095 
RX 0 50 150 160 170 180 280 350 
RY 1617 1616 1616 1614 1614 1616 1616 1617 
* 



1 

LINE 

KK CPClO 
KM Combine C14, C05, C15 with C10 
HC 4 2.873 

KK DClO 
KM Divert flow into C33A 
KM Flow is split between what passes through/over the structure and 
KM what i s  diverted parallel to the railroad. 
KM SPRR Structure 4 (2-36" CMP's) 

KK RCPClO 
KM Route remainder flow from CP C10 to CP C30 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 2070 0.0039 
RX 0 20 30 180 330 480 630 780 
RY 1500 1500 1493 1495.4 1497.8 1500.2 1502.6 1505 
* 

HEC-1 INPUT 

KK DRC03 
KM Return diverted flow from CP C03 

KK RDC03 
KM Route flow from CP C03 to CP C06 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 6650 0.0161 
RX 0 55 150 160 180 190 300 350 
RY 1629 1628 1628 1626 1626 1628 1628 1629 

KK C06 
KM Runoff from C06 
BA 0.349 
LG 0.35 0.35 3.19 0.81 0 
UI 162 514 459 161 38 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

KK CPC06 
KM Carbine DRC03 with C06 
HC 2 0.644 

KK DC06 
KM Divert flow into C18 
KM Natural divergence of flow due to a braided channel network. 

KK RCPCO6 
KM Route remainder flow from CP C06 to CP C16 
RS 1 FLOW -1 
RC 0,050 0,045 0.050 1800 0.0127 
RX 0 120 240 250 270 280 400 
RY 1568 1567 1567 1564 1564 1567 1567 

KK ROC09 
KM Route flow from CP C09 to CP C16 .-. 
RS 1 FLOW -1 
RC 0.050 0.045 0,050 2380 0.0132 
RX 0 120 240 250 270 280 400 500 
RY 1568 1561 1567 1564 1564 1567 1567 1568 

PAGE 8 

,..lo 

REC-1 INPUT PAGE 9 



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

.... . -~  
KM Runoff from C16 
BA 0.127 
LG 0.35 0.35 3.23 0.79 0 

KK CPC16 
KM Combine C06, DRC09 with C16 
HC 3 0.909 

KK RCPC16 
KM Route flaw from CP C16 to CP C30 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 5730 0.0106 
RX 0 70 200 210 225 235 360 450 
RY 1517 1516 1516 1514 1514 1516 1516 1517 

KK DRC06 
KM Return diverted flow from CP C06 
DR DVC06 

- 
Route flow from CP 
1 FLOW -1 

0.050 0.045 0.050 
0 7 0 0  7 4 0  

- -  ~ 

Runoff from C18 
0.078 
0.35 0.35 4.00 0.47 0 

CPC18 
Combine DRC06 with C18 
2 0.722 

DC18 
Divert flow into C19 

Natural divergence of flow due to a braided channel network 

HEC-1 INPUT 

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

KK RCPC18 
KM Route remainder flaw from CP C18 to CP C17 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 2210 0.0103 
RX 0 60 170 180 200 210 300 350 

KK C17 
KM Runoff from C17 

KK CPC17 
KM Combine C18 with C17 
HC 2 0.843 





435 

1 

L I N E  

L I N E  

UI 0 0 0 0 0 0 0 0 0 0 
* 

HEC-1 INPUT PAGE 12 

KK RCPCOl 
KM Route flow from CP C01 to CP C07 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 12650 0.0210 
RX 0 200 270 280 300 310 380 580 
RY 1619 1618 1617 1615 1615 1617 1618 1619 
* 

KK C08 
KM Runoff from C08 

KK RCPC08 
KM Route flow from CP C08 to CP C07 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 3060 0.0099 
RX 0 300 514 530 570 590 612 806 
RY 1573 1570 1569 1566 1566 1569 1570 1580 
* 

KK C07 
KM Runoff from C07 
BA 1.183 
LG 0.35 0.35 3.07 0.88 0 

KK CPCO7 
KM Combine C02, C01, C08 with C07 
HC 4 2.411 

KK DCO7 
KM Divert flow into C2O 
KM Natural diverqence of flow due to a braided channel network. 

KK RCPC07 
KM Route remainder flaw from CP C07 to CP C19 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 3830 0.0106 
RX 0 8 60 70 85 95 135 143 
RY 1558 1556.5 1555 1553 1553 1555 1556.5 1558 
* 

HEC-1 INPUT PAGE 13 

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

KK DRC18 
KM Return diverted flaw from CP C18 
DR DVC18 
* 

KK RDC18 
KM Route flow from CP C18 to CP C19 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3080 0.0130 
RX 0 100 210 220 245 255 320 450 
RY 1528 1527 1526 1523 1523 1526 1527 1528 
* 



KK CPC19 
KM Combine C07, DRC18 with C19 
HC 3 3.390 

.... -"-- 
KM Divert flow into C27 
KM Natural divergence of flow due to a braided channel network. 

KK RCPC19 
KM Route remainder flow from CP C19 to CP C29 .-~ 
RS 3 FLOW - 1 
RC 0.050 0.045 0.050 3370 0.0091 
RX 0 50 250 260 275 285 400 450 
RY 1497 1496 1496 1494 1494 1496 1496 1497 

KK DRCl7 
KM Return diverted flow from CP C17 

KK RDC17 
KM Route flaw from CP C17 to CP C29 
RS 4 FLOW -1 
RC 0.050 0,045 0.050 4890 0.0083 
RX 0 100 195 ZOO 210 215 260 335 
RY 1512 1511 1510 1508 1508 1510 1511 1512 

HEC-1 INPUT PAGE 14 

.10 LINE 

KK C29 
KM Runoff from C29 
BA 0.339 
LG 0.35 0.35 3.92 0.49 0 
UI 195 593 396 100 2 1 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK CPC29 
KM Combine C30, C19, DRC17 with C29 
HC 4 6.791 

KK DC29 
KM Divert flow into C33B 
KM Flow is split between what passes through/over the structure and 
m what is diverted parallel to the railroad. 
KM SPRR Structure 6 (2-42" CMP'3) 
"T n \ i r 79  

KK RCPC29 
KM Route remainder flow from CP C29 to CP C28 ~ ~~ 

RS 1 FLOW -1 
RC 0.050 0.045 0.050 520 0.0052 
RX 0 20 30 130 230 330 430 530 
RY 1480 1480 1475 1477.0 1479.0 1481.0 1483.0 1485 

KK C28 
KM Runoff from C28 

KK CPC28 
KM combine C29 with C28 
HC 2 6.841 



LINE 

LINE 

KM Divert flow into C33B 
KM Flow is split between what passes thraugh/over the structure and 
KM what is diverted parallel to the railroad. 
KM SPRR Structure 7 (18' Bridge) 
DT DVC28 
DI 0 107 200 420 739 1125 1565 1618 3411 
DQ 0 107 195 318 453 581 692 832 1242 * 

HEC-1 INPUT PAGE 15 

KK RCPC28 
KM Route remainder flow from CP C28 to CP C27 
RS 1 FLOW -1 
RC 0.050 0,045 0.050 1940 0,0050 
RX 0 20 30 110 190 270 350 430 
RY 1474 1474 1467 1468.6 1470.2 1471.8 1473.4 1475 

Route flow fram CP C19 to CP C27 
7 FT.OW -1 

KK C27 
KM Runoff from C27 
BA 0.214 
LG 0.35 0.35 3.60 0.60 0 
UI 153 429 198 38 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CPC27 
m Combine C28, DRC19 with C27 
HC 3 7.055 
* 

KK DC27 
KM Divert flow into C33B 
KM Flow is split between what passes through/over the structure and 
KM what is diverted parallel to the railroad. 
KM SPRR Structure 8 (2-42" CMP's) 
DT DVC27 
DI 0 49 111 270 516 1265 2665 
DQ 0 49 75 106 153 188 231 

KK RCPC27 
KM Route remainder flow from CP C27 to CP C20 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 1360 0.0051 
RX 0 20 30 170 310 450 590 730 
RY 1465 1465 1458 1460.0 1462.0 1464.0 1466.0 1468 
* 

HEC-1 INPUT PAGE 16 

KK DRC07 
KM Return diverted flow from CP C07 
DR DVC07 
* 

KK ROC07 
KM Route flow from CP C07 to CP C20 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 9400 0.0096 
RX 0 110 200 220 250 270 350 450 
RY 1494 1493 1493 1490 1490 1493 1493 1494 
* 

KK C2 1 
KM ~unoff from ~ 2 1  



KK DC21 
KM Divert flow into C22 
KM Natural divergence of flow dtie to a braided channel network. 
DT DVC21 
DI 0 59 141 365 858 2108 3600 5595 7685 
DQ 0 5 9 129 260 531 1191 1992 3142 4249 

.-~lainder flaw from CP C21 to CP C20 
FLOW -1 

0.045 0.050 4340 0.0093 
110 200 220 250 270 350 450 

RY 1494 1493 1493 1490 1490 1493 1493 1494 

KK CZO 
KM Runoff from C20 

KK CPC20 
KM Combine C27, DRCO7, C21 with C20 
HC 4 8.083 

1 HEC-1 INPUT 

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

KK UC20 
KM Divert flow into C33B 
KM Flow is @it between what passes through/over the structure and 
KM what is diverted parallel to the railroad. 
KM SPRR Structure 9 12-48" CMP's) 

RCPCZO 
Route remainder flow from CP C20 to CP C26 
1 FLOW -1 

0.050 0.045 0.050 2300 0.0066 
0 20 30 210 390 570 750 930 

1455 1455 1448 1450.4 1452.8 1455.2 1457.6 1460 

C26 
Runoff from C26 

0.101 
0.35 0.35 3.15 0.83 0 
109 225 50 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

CPC26 
Combine C20 with C26 
2 8.184 

Divert flaw into C33C 
Flow is split between what passes through/over the structure and 
what is diverted parallel to the railroad. 

SPRR Structure 10 (18' Bridge) 

RCPC26 
Route remainder flow from cP C26 to CP C22 
2 FLOW -1 

0,050 0.045 0.050 3100 0.0066 



LINE 

LINE 

HEC-1 INPUT 

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

KK RDCZl 
KM Route flow from CP C21 to CP C22 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 8780 0.0092 
RX 0 30 170 190 210 230 280 320 
RY 1445 1444 1444 1440 1440 1444 1444 1445 * 

KK C23 
KM Runoff from C23 
BA 0.496 
LG 0.35 0.35 3.03 0.87 0 
UI 768 1023 117 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK RCPC23 
KM Route flow from CP C23 to CP C22 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 2310 0.0044 
RX 0 8 35 50 70 85 110 118 
RY 1431 1429.5 1429 1425 1425 1429 1429.5 1431 
* 

KK C22 
KM Runoff from C22 
Rn n R n d  

KK CPC22 
KM Combine C26, DRC21, C23 with C22 
HC 4 9.484 

KK C24 
KM Runoff from C24 

PAGE 18 

HEC-1 INPUT PAGE 19 

KK PNDCOl 
KM Pond C01 
KM Common storage area between CPC22 and CPC24 (behind SPRR embankment) 
RS 1 STOR -1 
SV 0 0.5 2.4 5.9 11.4 19.5 30.7 44.8 62.5 84.3 
SE1417.6 1419 1420 1421 1422 1423 1424 1425 1426 1427 
SQ 0 210 437 759 1197 1715 2230 2676 3109 3630 * 

KK DC24 
KM Divert flow to Subbasin C33C 
KM Flow is split between what passes through/over the structure and 
KM what is diverted parallel to the railroad. 
KM SPRR Structures 11 and 12 (57' Bridge and 12' Bridge) 
DT DVC24 



KK RCPC24 
KM Artificial route to reduce hydrographs, no flow from CP C24 gets to CP C 
KM Route remainder flow from CP C24 to CP C25 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 1500 0.002 
RX 0 100 115 120 320 520 720 920 
RY 1424 1424 1420 1420 1421 1422 1424 1425 

1 

LINE 

KK CPC25 
KM Artificial combine to reduce hydragraphs, no flow from CP C24 gets to CP 
KM Since this is an artificial combine, the area does not carry over to CP 

KM And therefore, the area associated with the HC record reflects only the 
KM subbasin C25 
RC 2 0.076 

HEC-1 INPUT PAGE 20 

KK PNDC02 
KM POND C02 
KM Storage area for CPC25 

KK DC25 
KM ~ivert flow to Suhbasin C33C 
KM Flow is split between what passes through/over the structure and 

KM what is diverted parallel to the railroad. 
WM SPRR Structure 13 (13' Bridge) 

KK RCPC25 
KM Route remainder flow from CP C25 to CP DO9 ..~ 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 830 0.0048 
RX 0 275 490 550 575 620 810 1110 
RY 1405 1404 1403 1400 1400 1403 1404 1405 
* .............................................................................. 

Runoff Watershed D (south of SR-238/Railroadl divert all flaws north of r 
and route remainder east along Highway, ultimately into Watershed E 

* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DO2 
Runoff from DO2 

KK DD02 
KM Divert flow into DO1 
KM Natural divergence of flow due to a braided channel network. 
DT DVD02 
DI 0 113 266 523 752 1330 2297 3723 6492 9369 
DQ 0 0 20 83 183 425 847 1490 2820 4139 
* 

KK RCPD02 
KM Route remainder flow from CP DO2 to CP DO3 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 2200 0.0190 
RX 175 185 210 215 225 230 255 265 
RY 1685 1684 1683 1682 1682 1683 1684 1685 



1 

LINE 

777 

LINE 

HEC-1 INPUT PAGE 21 

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

KK 003 
KM Runoff from DO3 
BA 0.340 
LG 0.35 0.35 2.99 0.92 0 
UI 176 546 427 126 2 9 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK CPDO3 
KM Combine DO2 with DO3 
HC 2 0.836 * 

KK DD03 
KM Divert flow into DO1 
KM Natural divergence of flow due to a braided channel network. 
DT DVD03 
DI 0 75 252 555 1005 1218 2090 3899 6173 9828 
DQ 0 4 4 145 327 608 733 1309 2622 4116 6233 

KK RCPD03 
KM Route remainder flow from CP DO3 to CP DO4 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 4290 0.0133 
RX 0 70 153 165 185 195 250 340 
RY 1643 1642 1641 1638 1638 1641 1642 1643 * 

KK 004 
KM Runoff from 004 
BA 0.198 
LG 0.35 0.35 2.85 1.04 0 
UI 102 318 250 73 16 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CPD04 
KM Combine DO3 with DO4 
HC 2 1.034 

KK DD04 
KM Divert flow into DO5 
KM Natural divergence of flow due to a braided channel network. 
DT DVD04 
DI 0 34 123 274 496 1091 1962 3285 5668 8777 
DQ 0 20 7 1 155 276 598 1098 1864 3244 5216 * 

HEC-1 INPUT PAGE 22 

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

KK RCPD04 
KM Route remainder flow from CP DO4 to CP DO1 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 7990 0.0120 
RX 0 220 360 370 385 395 510 710 
RY 1577 1576 1575 1573 1573 1575 1576 1577 

KK DRDO2 
KM Return diverted flow from CP DO2 
DR DVD02 

KK RDD02 
KM Route flow from CP DO2 to CP DO1 
RS 9 FLOW -1 
RC 0.050 0.045 0.050 14130 0.0120 
RX 0 160 295 305 320 330 420 575 
BY 1588 1587 1586 1584 1584 1586 1587 1588 

KK DRD03 
KM Return diverted flow from CP DO3 
DR DVDO3 



KK RDD03 
KM Route flow from CP DO3 to CP DO1 
RS 5 FLOW -1 
RC 0.050 0,045 0.050 12100 0.0120 
RX 310 330 360 370 385 395 425 445 
RY 1577 1576 1575 1573 1573 1575 1576 1577 

KK DO1 
KM ~unoff from DO1 
BA 2.652 
LG 0.35 0.35 3.09 0.86 0 
UI 423 1364 2301 2869 1740 880 384 153 83 
UI 0 0 0 0 0 0 0 0 0 
DI 0 0 0 0 0 0 0 0 0 * 

KK CPDOl 
KM Combine DRD02, DRD03, DO4 with DO1 
HC 4 3.686 
* 

KK DDO1 
KM Divert flow into DO5 
KM Natural divergence of flow due to a braided channel network. 

HEC-1 INPUT 

ID ....... 
'AGE 23 

LINE 

KK RCPDOl 
KM Route remainder flow from CP DO1 to CP DO9 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 12290 0.0088 
PX 0 150 280 290 330 340 500 650 
RY 1487 1486 1485 1482 1482 1485 1486 1487 

KK DO9 
KM Runoff from DO9 
BA 0.544 
LG 0.35 0.35 3.40 0.67 0 
UI 176 507 798 422 133 43 23 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

KK CPD09 
KM Combine C25, DO1 with DO9 
HC 3 4.305 

KK RCPD09 
KM Route remainder flow from CP DO9 to CP Dl2 
RS 1 FLOW - 1 

KK Dl2 
KM Runoff from Dl2 

KK CPD12 
KM Combine DO9 with 012 



890 

1 

LINE 

HC 2 4.433 * 
HEC-1 INPUT PAGE 24 

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

917 

@ a:: 
920 

LINE 

KK DD12 
KM Divert flow into Watershed C, to CP C33C 
KM Flow is Split between what passes through/over the structure and 
KM what is diverted parallel to the railroad. 
KM SPRR Structure (2-58"x36" CMP's) 
DT DVD12 
D1 0 31 70 134 243 347 763 1699 
DQ 0 31 69 106 148 187 216 239 * 

KK RCPD12 
KM Route remainder flow from CP Dl2 to CP Dl3 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 590 0.0024 
RX 0 20 30 170 310 450 590 730 
RY 1425 1425 1417 1419.6 1422.2 1424.8 1427.4 1430 

ute diverted flow from CP DO1 to CP DO5 
FLOW 
0.045 

90 
1488 

KK DRD04 
KM Return diverted flow from CP DO4 
DR DVDO4 
* 

KK RDD04 
KM Route flow from CP DO4 to CP DO5 
RS 15 FLOW -1 
RC 0.050 0.045 0.050 15200 0.0092 
RX 0 90 192 197 207 212 325 590 
RY 1489 1488 1487 1486 1486 1487 1488 1489 

KK DO5 
KM Runoff from DO5 
BA 1.927 
LG 0.35 0.35 3.17 0.83 0 
UI 135 482 758 1054 1600 1219 883 603 289 190 
UI 110 4 1 42 4 1 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT PAGE 25 

KK CPD05 
KM Combine DRDO1, Dm04 with DO5 
HC 3 5.613 
* 

KK DD05 
KM Divert flow into Dl1 
KM Natural divergence of flow due to a braided channel network. 
DT DVDO5 
DI 0 60 202 425 738 1146 1656 2421 4086 
DQ 0 0 4 12 2 6 45 70 132 248 * 

KK RCPD05 
KM Route remainder flow from CP DO5 to CP 013 
RS 3 FLOW -1 
RC 0,050 0,045 0.050 5890 0.0080 
RX 90 100 200 210 240 250 375 385 
RY 1457.5 1456 1455 1453 1453 1455 1456 1457.5 



KK Dl3 
KM Runoff from 013 
BA 0.559 
LG 0.35 0.35 4.40 0.37 0 
UI 358 1049 594 127 33 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

KK CPD13 
KM Combine D05, Dl2 with Dl3 
HC 3 6.919 

* 
* 

DD13 
Divert flow into 022 

Flow is split between what passes through/over the 
what is diverted parallel to the railroad. 

SPRR Structure 16 (29' Bridge) 
DVD13 

0 596 815 1051 1447 2495 4581 
0 596 802 966 1131 1315 1514 

structure and 

RCPD13 
Route remainder flow from CP Dl3 to CP 046 
3 FLOW -1 

0,050 0,045 0.050 4420 0.0040 
0 20 30 230 430 630 830 1030 

1411 1411 1405 1408.0 1411.0 1414.0 1417.0 1420 

HEC-1 INPUT PAGE 26 

.10 

1 

L I N E  ID.. 

KK 04 6 
KM Runoff from 046 
BA 0.055 
LG 0.35 0.35 4.65 0.31 
UI 128 81 0 0 
UI 0 0 0 0 

KK CPD46 
KM Combine Dl3 with D46 
HC 2 6.974 

KK 0046 
KM Divert flow into D22 
KM Flow is Split between what passes through/over the structure and 
KM what is diverted parallel to the railroad. 
KM SPRR Structure 17 117' bridge) 

985 KK RCPD46 
986 KM Route remainder flow from CP D46 to CP Dl0 
987 RS 2 FLOW -1 
988 RC 0.050 0.045 0.050 1100 0.0040 
989 RX 0 20 30 230 430 630 830 1030 
990 RY 1409 1409 1403 1406.0 1409.0 1412.0 1415.0 1418 

DO6 
Runoff from DO6 

1.216 
0.35 0.35 2.82 
170 562 898 
0 0 0 

DD06 
Divert flaw into 008 

Natural diveraence of flow due to a braided channel network, 



@ LINE 

LINE 

KK RCPD06 
KM Route flow from CP DO6 to CP Dl0 
RS 8 FLOW -1 
RC 0.050 0.045 0.050 16830 0.0078 
RX 0 140 310 320 340 
RY 1459 1458 1457 1455 1455 
* 

HEC-1 INPUT 

KK DRD06 
KM Return diverted flow from CP DO6 
DR DVD06 

KK RDD06 
KM Route flow from CP DO6 to CP DO8 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3320 0.0081 
RX 290 310 340 350 360 
RY 1523 1522 1521 1520 1520 
* 

KK DO8 
KM Runoff from DO8 
BA 0.280 
LG 0.35 0.35 3.13 0.85 0 
UI 130 4 12 369 129 30 
UI 0 0 0 0 0 

KK CPDO8 
m Combine DRD06 with DO8 
HC 2 1.496 

KK RCPDO8 
KM Route flow from CP DO8 to CP Dl0 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 13880 0.0078 
RX 280 290 310 320 340 
RY 1459 1458 1457 1455 1455 
* 

KK DRD05 
KM Return diverted flow from CP DO5 
DR DVD05 
* 

KK RDD05 
KM Route flow from CP DO5 to CP Dl1 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 6030 0.0084 
RX 0 25 52 5 6 60 
RY 1465 1464 1463 1460.5 1460.5 

KK Dl1 
KM Runoff from Dl1 
BA 0.395 
LG 0.35 0.35 3.64 0.59 0 
UI 127 369 580 305 97 
UI 0 0 0 0 0 

HEC-1 INPUT 

ID.......l... .... 2.......3.......4.......5... 

KK CPDll 
KM Combine DRD05 with Dl1 
HC 2 6.008 

KK RCPDll 
KM Route flow from CP Dl1 to CP Dl0 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 3640 0.0073 
RX 140 150 200 250 300 
RY 1416 1415 1415 1414 1414 

PAGE 27 

...... 7.......8..... .. 9......10 

PAGE 28 

...... 7.. ..... 8.......9... ... 10 



Dl0 
Runoff from Dl0 

0.841 
0.35 0.35 3.85 0.52 0 
8 4 307 466 771 661 448 266 120 69 
21 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

CPDlO 
Combine D06, D08, Dll, 046 with Dl0 
5 9.706 

DDlO 
Divert flow into 022 

Flow is split between what passes through/over the structure and 
what is diverted parallel to the railroad. 

SPRR Structure 18 (11' Bridge1 
nvnl n 

RCPDlO 
Route remainder flow from CP Dl0 to CP 047 
1 FLOW -1 

0.050 0.045 0.050 910 0.0033 
0 20 30 170 310 450 590 730 

1403 1403 1397 1399.6 1402.2 1404.8 1407.4 1410 

HEC-1 INPUT PAGE 29 1 

LINE ID. 

CPD47 
Combine Dl0 with 047 
2 9.746 

0047 
Divert flow into 022 

 low is split between what passes through/over the structure and 
what is diverted parallel to the railroad. 

SPRR Structure 19 112' Bridqe) 

RCPD47 
Route remainder flow from CP D47 to CP Dl5 
2 FLOW -1 

0.050 0,045 0.050 2150 10.0040 
0 20 30 230 430 630 830 1030 

1399 1399 1393 1396.0 1399.0 1402.0 1405.0 1408 

DO7 
Runoff from DO7 

1.050 
0.35 0.35 3.27 
120 418 643 
29 0 0 
0 0 0 

DD07 
Divert flow into Dl7 

Natural divercrence of flow due to a braided channel network 



1 

LINE 

1130 

LINE 

KK RCPD07 
KM Route remainder flaw from CP DO7 to CP Dl5 
RS 6 FLOW -1 

K K  Dl5 
KM Runoff from Dl5 

HEC-1 INPUT PAGE 30 

K K  RCPD15 
KM Route remainder flow from CP Dl5 to CP Dl7 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 1810 0.0029 
RX 0 20 30 210 390 570 750 930 
RY 1394 1394 1386 1388.8 1391.6 1394.4 1397.2 1400 

K K  DRDO7 
KM Return diverted flow from CP DO7 
DR DVD07 

ID. 

RDD07 
Route flow from CP DO7 to CP Dl7 
6 FLOW -1 

0.050 0.045 0.050 9970 0.0066 
330 340 360 405 425 480 500 510 
1425 1424 1423 1422 1422 1423 1424 1425 

Dl7 
Runoff from Dl7 

0.778 

CPD17 
Combine D15, DO7 with Dl7 
3 12.227 

REC-1 INPUT PAGE 31 

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

DD17 
Divert flow into D23 

Flow is split between what passes through/over the structure and 
what is diverted parallel to the railroad. 

SPRR Structure 21 (18' Bridge) 
nvn17 



KK RCPD 17 
Route remainder flow from CP Dl7 to CP Di8 KM 

RS 2 FLOW -1 
RC 0.050 0.045 0.050 1410 0.0038 
RY n 20 30 270 510 750 990 1230 

0 1395 

KK Dl8 
KM Runoff from Dl8 

1187 KK CPD18 
1188 KM Combine Dl7 with Dl8 
1189 HC 2 12.658 

1190 KK DDl8 
1191 KM Divert flow into D23 
1192 KM Flow is split between what passes through/over the structure and 
1193 KM what is diverted parallel to the railroad. 
1194 KM SPRR Structure 22 110' Bridge) 

1 

LINE 

KK RCPDl8 
KM Route remainder flow from CP Dl8 to CP Dl9 .-~ - ~~ ~ 

RS 1 FLOW -1 
RC 0.050 0.045 0.050 1290 0.0045 
RX 0 20 30 210 390 570 750 930 
RY 1381 1381 1375 1377.0 1379.0 1381.0 1383.0 1385 
* 

HEC-1 INPUT PAGE 32 

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

KK Dl9 
KM Runoff from Dl9 
BA 0.247 
LG 0.35 0.35 3.21 0.80 0 
UI 128 397 310 91 2 1 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK CPD19 
KM Combine Dl8 with Dl9 
HC 2 12.905 
* 

KK DD19 
KM Divert flow into 024 
KM Flow is split between what passes through/over the structure and 
KM what is diverted parallel to the railroad. 
KM SPRR Structure 23 13-21- steel Pipes1 

KK RCPD19 
KM Route remainder flow from CP Dl9 to CP 020 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 1700 0.0038 
RX 0 20 30 200 310 540 710 880 
RY 1375 1375 1368 1370.4 1372.8 1375.2 1377.6 1380 

KK D20 
KM Runoff from D20 
BA 0.110 
LG 0.35 0.35 3.21 0.80 0 
UI 118 246 54 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 " 0 



LINE 

LINE 

KM Combine Dl9 with D20 
HC 2 13.015 
* 

K K  DD20 
KM Divert flow into 025 
KM Flow ia Split between what passes through/over the structure and 
KM what is diverted parallel to the railxoad. 
KM SPRR Structure 24 (18' Bridge) 
DT DVD20 
DI 0 275 424 644 884 1721 3390 6484 12099 
DQ 0 275 396 532 655 766 877 1307 2977 * 

HEC-1 INPUT PAGE 33 

K K  RCPD20 
KM Route remainder flow from CP DZO to CP D21 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 850 0.0039 
RX 0 20 30 180 330 480 630 780 
RY 1371 1371 1364 1366.2 1368.4 1370.6 1372.8 1375 

K K  021 
KM Runoff from 021 
BA 0.077 
LG 0.35 0.35 3.21 0.80 0 
UI 119 159 18 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

CPD21 
Combine D20 with D21 
2 13.092 

DD21 
Divert flow into 025 

Flow is split between what passes through/over the structure and 
what is diverted parallel to the railroad. 

SPRR Structure 25 (2-48" CMP4s1 

KK RCPD21 
KM Route remainder flow from CP D21 to CP E33 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 1550 0.004 
RX 0 2 0 97 107 177 247 317 390 
RY 1369.8 1368.5 1368 1364 1365.5 1367 1368.5 I370 
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Runoff Watershed E (south of SR-238/Railroad) divert all flows north of r 
and route remainder east along Highway, ultimately into Watershed F 

* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

K K  E33 
KM Runoff from E33 
BA 0.049 
LG 0.35 0.35 3.21 0.80 0 

HEC-1 INPUT PAGE 34 

K K  CPE33 
KM Combine D21 with E33 
HC 2 13.141 

K K  DE33 
KM Divert flow into E39 
KM Flow is Split between what passes through/over the structure and 
KM what is diverted parallel to the railroad. 
KM SPRR Structure 26 (2-58"x36" CMPrs) 



I 

L I N E  

KK RCPE33 
KM Route remainder flow from CP E33 to CP E32 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 1490 0.0038 
RX 0 20 30 270 510 750 990 1230 
RY 1363 1363 1355 1357.6 1360.2 1362.8 1365.4 1368 * 

KK El7 
KM Runoff from El7 

KK RCPE17 
KM Route flow from CP Ell to CP E32 
RS 4 FLOW -1 
RC 0.050 0,045 0.050 5190 0.0068 
RX 0 140 280 300 310 330 450 570 
RY 1383.5 1382 1382 1381 1381 1382 1382 1383.5 

KK E32 
KM Runoff from E32 
Rn 0.284 

KK CPE32 
KM Combine E33, El7 with E32 
KC 3 14.903 
* 

HEC-1 INPUT 

KK DE32 
KM Divert flow into E40 
KM Flow is split between what passes through/over the structure and 
KM what is diverted parallel to the railroad. 
KM SPRR Structure 27 (3-5EVx36" CMP's) 
DT DVE32 
n~ n 19s 467 1741 

KK RCPE32 
Em Route remainder flow from CP E32 to CP E53 ~ ~ 

RS 1 FLOW -1 
RC 0.050 0.045 0.050 1030 0.0048 
RX 0 20 30 230 430 630 830 1030 
RY 1353 1353 1345 1347.0 1349.0 1351.0 1353.0 1355 

KK E53 
KM Runoff from E53 
BA 0.110 
LG 0.35 0.35 3.23 0.79 0 
UI 140 244 36 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK CPE53 
KM Combine E32 with E53 
HC 2 15.012 

KK DE53 
KM Divert flow into E42 
KM  low is split between what passes through/over the structure and 
KM what is diverted parallel to the railroad. 
KM SPRR Structure 28 (12' Bridge) 

PAGE 35 



KK RCPE53 
KM Route remainder flow from CP E53 to CP E31 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 1920 0.0048 
RX 0 20 30 230 430 630 830 1030 
RY 1351 1351 1343 1345.0 1347.0 1349.0 1351.0 1353 
* 

HEC-1 INPUT PAGE 36 

LINE 

KK RCPEI.8 
KM Route flow 
RS 5 FLOW 
RC 0.050 0.045 
Rx 0 9 

from CP El8 to CP E31 
-1 

KK E31 
KM Runoff from E31 

KK CPE31 
KM Combine E53, El8 with E31 
HC 3 16.122 

KK DE31 
KM Divert flow into E43 
KM Flow is split between what passes through/over the structure and 
KM what is diverted parallel to the railroad. 
KM SPRR Structure 29 (10' Bridge) 

KK RCPE31 
KM Route remainder flow from CP E31 to CP E30 
RS 1 FLOW -1 

KK E01 
KM Runoff from E01 

UI 0 0 0 0 0 0 0 0 0 0 
* 

HEC-1 INPUT PAGE 37 

LINE 

KK RCPEOl 
KM Route flow from CP E01 to CP E02 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 12040 0.0118 
RX 0 8 60 100 130 160 230 238 
RY 1630.5 1628.5 1628 1626 1626 1628 1628.5 1630.5 

KK E02 
KM Runoff from EOZ 



LINE 

KK CPEOZ 
KM Combine E01 with EOZ 
HC 2 10.907 * 

KK RCPE02 
KM Route flow from CP EO2 to CP E03 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 8490 0.0083 
RX 0 8 240 260 290 310 500 508 
RY 1551 1549.5 1548 1545 1545 1548 1549.5 1551 

KK E03 
KM Runoff from E03 
%A 2.027 
LG 0.35 0.35 2.94 0.90 0 
UI 465 1408 2579 1885 943 349 119 7 4 0 
UI 0 0 0 0 0 0 0 0 0 

KK CPE03 
RM Combine E02 with E03 
HC 2 12.934 

KK RCPE03 
KM Route flow from CP E03 to CP El6 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 8400 0.0084 
RX 0 8 100 170 205 270 370 378 
RY 1510.5 1509 1508 1505 1505 1508 1509 1510.5 

HEC-1 INPUT 

KK CPEi6 
KM Combine E03 with El6 
HC 2 13.719 
* 

KK DE16 
KM Divert flow into E20 
KM Natural divergence of flow due to a braided channel network. 

KK RCPE16 
KM Route remainder flow from CP El6 to CP El9 
RS 2 FLOW -1 
RC 0.050 0,045 0.050 4900 0.0061 
RX 0 5 205 225 235 255 455 4 60 
RY 1445 1443 1442 1440 1440 1442 1443 1445 

El9 
Runoff from El9 

0.466 
0.35 0.35 3.71 
8 6 267 485 

0 0 0 

PAGE 38 



1 

LINE 

1471 

LINE 

HEC-1 INPUT PAGE 39 

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

KK RCPE19 
KM Route remainder flow from CP El9 to CP E30 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 13440 0.0065 
RX 0 9 35 55 65 85 110 119 
RY 1391.5 1388.25 1388 1387 1387 1388 1388.25 1391.5 

KK DE30 
KM Divert flow into E44 
KM Flow is split between what passes through/over the structure and 
KM what is diverted parallel to the railroad. 
KM SPRR Structure 30 (30' Bridge) 
DT DVE30 
DI 0 749 1048 1479 3018 6472 
DQ 0 749 936 1121 1574 2679 * 

KK RCPE30 
KM Route remainder flow from CP E30 to CP E38 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 2860 0.0035 
Fa 0 20 30 260 490 720 950 1180 
RY 1336 1336 1329 1331.2 1333.4 1335.6 1337.8 1340 * 

KK DE28 
KM Divert flow into E29 
KM Natural divergence of flow due to a braided channel network. 
DT DVE28 

HEC-1 INPUT PAGE 40 

KK RCPE28 
KM Route remainder flow from CP E28 to CP E20 
RS 17 FLOW -1 
RC 0.050 0.045 0.050 7060 0.0057 
Fa 0 125 250 260 265 275 425 575 
RY 1395 1394 1394 1393 1393 1394 1394 1395 





KK CPE29A 
KM Combine DRE28, Dm19 with E29 
HC 3 14.949 
* 

KK CPE29 
KM Combine E20 with E29 
HC 2 15.807 

1 

LINE 

HEC-1 INPUT PAGE 42 

. .10 

KM Route flow from CP E29 to CP E38 
RS 4 FLOW -1 

KK RCPE07 
KM Route flow 
RS 4 FLOW 
RC 0.050 0.045 

from CP E07 to CP El5 

Runoff from El4 

RCPE14 
Route flow from CP El4 to CP El5 
3 FLOW -1 

0.050 0.045 0.050 5980 0.0051 
0 9 40 50 60 80 110 119 

1490.5 1488.25 1488 1486 1486 1488 1488.25 1490.5 

CPE15 
Combine E07, El4 with El5 
3 2.808 

HEC-1 INPUT PAGE 43 

LINE 

1626 

ID. 

RCPE15 
Route flow from CP El5 to CP E22 

10 FLOW -1 
0.050 0.045 0.050 15510 0.0065 

0 8 160 170 175 185 335 343 
1389 1387 1387 1386 1386 1387 1387 1389 



1 

LINE 

KK RCPE27 
KM Route flaw from CP E27 to CP E22 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 2520 0.0065 
RX 0 150 300 310 315 325 475 
Ri' 1388 1387 1387 1386 1386 1307 1387 

KK DRE21 
KM Return diverted flow from CP E21 

KK ROE21 
KM Route flow from CP E21 to CP E22 
RS 9 FLOW -1 
RC 0.050 0.045 0.050 9430 0.0065 
RX 0 150 300 310 315 325 475 625 
RY 1388 1387 1387 1386 1386 1387 1387 1388 

E22 
Runoff from E22 

KK CPE22 
KM Combine E15, E27, DRE21 with E22 
HC 4 4.388 

HEC-1 INPUT 

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

KK RCPE22 
KM Route flow from CP E22 to CP E37 
RS 4 FLOW -1 
RC 0,050 0.045 0.050 4270 0.0060 
RX 0 125 250 450 550 600 650 700 
RY 1370 1369 1369 1368 1368 1369 1369 1370 

1669 KK E31 
1670 KM Rimof f from E37 

KK CPE37 
KM Combine E22 with E37 
HC 2 4.570 

KK RCPE37 
KM Route flow from CP E37 to CP E38 
RS 4 FLOW - 1 
RC 0.050 0.045 0.050 4260 0.0053 
R% 0 200 400 410 540 550 700 860 
RY 1340 1339.5 1339 1338 1338 1339 1339.5 1340 



KK RCPE04 
KM Route flow from CP E04 to CP E05 
RS 27 FLOW -1 
RC 0.050 0.045 0.050 31530 0.0090 
RX 0 100 200 240 250 
RY 1471 1469 1469 1468 1468 

KK E06 
KM Runoff from E06 
BA 1.056 
LG 0.35 0.35 2.89 0.92 0 
UI 547 1696 1328 390 89 
111 0 0 0 0 0 
* 

1 

LINE 

HEC-1 INPUT PAGE 45 

6 7..... ..8....... 9 10 ..... ....... ...... 

KK RCPE06 
KM Route flow from CP E06 to CP E05 
RS 18 FLOW -1 
RC 0.050 0.045 0.050 19520 0.0080 
RX 0 100 200 240 250 
RY 1470.5 1469 1469 1468 1468 
* 

KK Ell 
KM Runoff from Ell 

KK DEll 
KM Divert flow into El2 
KM Natural divergence of flow due to a braided channel network. 
DT DVEll 
DI 0 32 130 326 648 922 1642 2906 4664 7677 
DQ 0 10 42 111 233 330 659 1302 2172 3568 * 

RCPEll 
Route remainder flow from 
8 FLOW -1 

0.050 0.045 0.050 8860 
0 100 200 240 

1470.5 1469 1469 1468 

CP Ell 

KK E09 
KM Runoff from E09 
BA 0.303 
LG 0.35 0.35 2.92 0.91 0 
UI 247 639 239 38 0 0 0 0 0 0 
U I  0 0 0 0 0 0 0 0 0 0 
* 

KK WE09 
KM Divert flow into El3 
KM Natural divergence of flow due to a braided channel network. 
DT DVE09 
DI 0 22 90 197 422 756 1421 2780 4781 6794 
DQ 0 8 37 85 190 349 673 1336 2304 3291 

HEC-1 INPUT PAGE 46 

LINE 

KK RCPE09 
KM Route remainder flow from CP E09 to CP El0 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 2830 0.0110 
RX 0 100 185 195 200 210 300 400 
RY 1530 1529 1529 1528 1528 1529 1529 1530 
* 

KK El0 
KM Runoff from El0 



1 

LINE 

KK CPElO 
KM C a n b i n e  E09 w i t h  E l 0  
KC 2 0 . 4 0 1  * 

KK DElO 
KM D i v e r t  f l a w  i n t o  E l 3  
KM N a t u r a l  d i v e r g e n c e  of f l o w  due t o  a b r a i d e d  c h a n n e l  n e t w o r k  
DT n v m o  

KK RCPElO 
KM R o u t e  r e m a i n d e r  f l o w  from CP E l 0  t o  CP E05  
RS 1 4  FLOW -1 

KK CPEOS 
KM Combine  E04,  E06,  E l l ,  E l 0  w i t h  E05  
HC 5 9 . 6 7 1  

HEC-1 INPUT PAGE 4 7  

KM D i v e r t  f l o w  i n t o  E25 
KM N a t u r a l  d i v e r q e n c e  of f l o w  d u e  t o  a b r a i d e d  c h a n n e l  n e t w o r k  

KK RCPEO5 
KM R o u t e  r e m a i n d e r  f l o w  f r o m  CP E05  t o  CP E24 
RS 5 FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  6 0 9 0  0 . 0 0 5 8  
RX 0 1 2 0  2 5 5  2 7 0  275 2 9 0  4 2 0  5 2 0  
RY 1 4 1 6  1 4 1 4  1 4 1 4  1 4 1 2  1 4 1 2  1 4 1 4  1 4 1 4  1 4 1 6  
* 

KK RDE09 
KM R o u t e  f l o w  f r o m  CP E09 t o  CP E l 3  
RS 1 5  FLOW -1 

KK DRElO 
KM R e t u r n  d i v e r t e d  f l o w  f r o m  CP E l 0  
DR DVElO 

1 8 0 0  KK RDElO 
1 8 0 1  KM R o u t e  f l o w  f r o m  CP E l 0  t o  CP E l 3  
1 8 0 2  RS 2 6  FLOW -1 
1 8 0 3  RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  1 4 4 5 0  0 . 0 0 6 9  
1 8 0 4  HX 0 1 0 0  2 0 0  2 2 0  2 2 5  2 4 5  345 445  



LINE 

KK El3 
KM Runoff from El3 

* 
HEC-1 INPUT PAGE 48 

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

KE DE13 
KM Divert flow into E23 
KM Natural divergence of flow due to a braided channel network. 
DT DVE13 
DI 0 64 299 1184 3258 6048 9514 13590 18229 
OQ 0 33 159 617 1685 3115 4890 6975 9347 * 

KK RCPE13 
KM Route remainder flow from CP El3 to CP E24 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 2710 0.0058 
8X 0 120 255 270 275 290 420 520 
RY 1415 1414 1414 1412 1412 1414 1414 1415 

KK E24 
KM Runoff from E24 

KK RCPE24 
KM Route flow from CP E24 to CP E34 
RS 8 FLOW -1 
RC 0.050 0.045 0.050 9820 0.0062 
RX 0 100 200 210 310 320 430 640 
RY 1360 1359 1359 1358 1358 1359 1359 1360 
* 

E08 
Runoff from E08 

0.959 
0.35 0.35 3.29 0.73 0 
9 6 350 530 881 753 511 304 137 78 25 
25 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT PAGE 49 

KK RCPE08 
KM Route flow from CP E08 to CP E23 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 10260 0.0058 
RX 0 6 30 45 50 65 90 9 6 
RY 1401.5 1399.25 1399 1397 1397 1399 1399.25 1401.5 

KK DRE13 
KM Return diverted flow from CP El3 
DR DVE13 
* 



1859 
1860 
1861 
1862 
1863 
1864 

1865 
1866 
1867 
1868 
1869 
1870 
1871 

1872 
1873 
1874 

1875 
1876 
1877 
1878 
1879 
1880 

1881 
1882 
1883 
1884 
1885 
1886 

LINE 

1887 
1888 
1889 

1890 
1891 
1892 
1893 
1894 
1895 

1896 
1891 
1898 
1899 
1900 
1901 

1902 
1903 
1904 

KK ROE13 
KM Route flaw from CP El3 to CP E23 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 6360 0.0055 
RX 0 9 35 50 55 70 95 
RY 1401 1399.25 1399 1397 1397 1399 1399.25 

E23 
Runoff from E23 

KK CPE23 
KM Combine E08, DRE13 with E23 
HC 3 3.218 

KK RCPE23 
KM Route flow from CP E23 to CP E34 
RS 5 FLOW -1 

HEC-1 INPUT 

KK CPE34 
KM Combine E24, E23 with E34 
HC 3 13.015 * 

KK RCPE34 
KM Route flow from CP E34 to CP E38 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 4360 0.0053 
RX 0 9 110 120 250 260 350 
RY 1341 1339.25 1339 1338 1338 1339 1339.25 

1905 KK DE38 
1906 KM Divert flow into E44 
1907 KM Flow is split between what passes through/over the structure and 
1908 KM what is diverted parallel to the railroad. 
1909 KM SPRR Structure 31 (18' Bridge1 
1910 DT DVE38 
1911 DI 0 169 280 450 622 1084 2396 5375 
1912 DQ 0 169 277 406 536 656 766 1158 

* 

KK RCPE38 
I(M Route remainder flow from CP E38 to CP E25 
RS 2 FLOW -1 
RC 0.050 0,045 0,050 2720 0.0028 
RX 0 20 30 230 430 630 830 1030 
RY 1328 1328 1320 1322.0 1324.0 1326.0 1328.0 1330 

PAGE 50 



LINE 

KK DREll 
KM Return diverted flow from CP Ell 
DR DVEll 
* 

HEC-1 INPUT PAGE 51 

KK RDEll 
KM Route flaw from CP Ell to CP El2 
RS 11 FLOW -1 
Rc 0.050 0.045 0.050 13860 0.0065 
RX 0 125 250 280 310 340 490 640 
RY 1490 1489 1488 1487 1487 1488 1489 1490 

KK El2 
KM Runoff from El2 

KK CPE12 
KM Combine DREll with El2 
HC 2 3.315 

KK RCPE12 
KM Route flow rrom CP El2 to CP E25 
RS 8 FLOW -1 
RC 0.050 0.045 0.050 15780 0.0060 
RX 0 9 30 50 70 90 110 119 
RY 1355.5 1353.25 1353 1352 1352 1353 1353.25 1355.5 
* 

KK DREO5 
KM Return diverted flow from CP E05 
DR DVE05 

KK RDEO5 
KM Route flow from CP E05 to CP E25 
RS 10 FLOW -1 
RC 0.050 0.045 0.050 21390 0.0063 
RX 0 8 60 80 100 120 170 178 
RY 1355.5 1353.5 1353 1352 1352 1353 1353.5 1355.5 

HEC-1 INPUT PAGE 52 

LINE 

KK CPE25 
KM Combine E38, E12, DREO5 with E25 
HC 4 52.968 
* 

KK DE25 
KM Divert flow into E45 
KM Flow is 3plj.t between what passes thraugh/over the structure and 
KM what is diverted parallel to the railroad. 
KM SPRR Structures 32 and 33 (10' Bridge and 57' Bridge) 
DT DVE25 
DI 0 18 196 488 947 1858 3747 7410 13575 
DQ 0 18 191 433 834 1254 1630 1983 2322 

KK RCPE25 
KM Route remainder flow from CP ~ 2 5  to CP E36 



RS 1 FLOW -1 
RC 0.050 0.045 0.050 1180 0.0039 
RX 0 20 30 390 750 1110 1470 1830 
RY 1320 1320 1312 1314.6 1317.2 1319.8 1322.4 1325 

1 

LINE 

KK RCPE26 
KM Route flow from CP E26 to CP E35 
RS 7 FLOW -1 
RC 0.050 0.045 0.050 6100 0.0049 
RX 0 163 327 490 510 

KK E35 
KM Runoff from E35 

KK CPE35 
KM Combine E26 with E35 
HC 2 0.690 

REC-1 INPW 

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

KK DE35 
KM Divert flow into E54 
KM Natural diveroence of flaw due to a braided channel network 

KK RCPE35 
KM Route remainder flow from CP E35 to CP E36 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 5070 0.0056 
R): 0 163 327 4 90 510 674 837 I000 
RY 1330 1329 1328 1327 1327 1328 1329 1330 

KK DE36 
KM Divert flow into E45 
KM Flow is split between what passes thraugh/aver the structure and 
KM what is diverted parallel to the railroad. 
KM SPRR Structure 34 (10' Bridge) 

KK RCPE36 
KM Route remainder flow from CP E36 to CP E54 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 1430 0.0039 
Fa 0 20 30 390 750 1110 1470 1830 
RY 1320 1320 1312 1314.6 1317.2 1319.8 1322.4 1325 

PAGE 53 

... 10 



KK DRE35 
KM Return diverted flow from CP E35 
DR DVE35 

LINE 

* 
HEC-1 INPUT 

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

RDE35 
Route flow 
7 FLOW 

0.050 0.045 
0 163 

1330 1329 

from CP E35 to CP E54 
-1 

KK E54 
KM Runoff from E54 
BA 0.122 
LG 0.35 0.35 4.50 0.36 0 
UI 63 196 154 44 11 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CPE54 
KM Combine E36, DRE35 with E54 
HC 3 53.943 

DE54 
Divert flow into E46 

Flow is split between what passes through/over the structure and 
what is diverted parallel to the railroad. 

SPRR Structure 35 (12' Bridge) 

PAGE 54 

........ -. . 
KM Route remainder flow from CP E54 to CP F26 
RS I FLOW -1 - - -  ~ 

RC 0.050 0.045 0.050 1760 0.004 
RX 0 12 2 9 53 70 370 670 965 
RY 1313 1311.3 1312 1313 1308 1310 1312 1314 
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
+ Runoff Watershed F (south of SR-238/Railroad) divert all flows north of r 
* and route remainder east along Highway, ultimately into the storage ponds 
* in subbasins F25, F27, F28, F36, F29 and F20. At F2O all the flow is rou 

through the structure or over the railroad. 

Beginning at F31 (Waterman Wash) runoff from the east side (Watershed G) 
to the total flow (denoted RIV in the nomenclature) 

* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

KK F2 6 
KM Runoff from F26 

* 
HEC-1 INPUT PAGE 55 

KK CPF26 
KM Combine E54 with F26 
HC 2 54.439 
* 

KK DF26 
KM Divert flow into F35 
KM Flow is split between what passes through/over the structure and 
KM what is diverted parallel to the railroad. 
KM SPRR Structure 36 (12' Bridge) 
DT DVF26 
DI 0 27 108 287 506 1378 3400 
DQ 0 27 70 111 145 179 344 



1 

LINE 

KK RCPF26 
KM Route remainder flow from CP F26 to CP F25 
RS 2 FLOW -1 

KK F14 
KM Runoff from F14 

KK RCPF14 
KM Route flow from CP F14 to CP F15 
RS 11 FLOW -1 
RC 0.050 0.045 0.050 8350 0.0066 
RX 0 100 200 215 225 240 365 490 
RY 1390 1389 1389 1388 1388 1389 1389 1390 

KK F13 
KM Runoff from F13 
BA 0.260 
LG 0.35 0.35 2.97 0.89 0 
UI 242 569 167 2 6 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK DF13 
KM Divert flow into F12 
KM Natural divergence of flow due to a braided channel network. 
DT DVF13 
DI 0 23 96 371 1090 2412 4125 6119 8417 
DQ 0 17 68 158 447 1147 2078 3148 4392 

HEC-1 INPUT 

ID . . . . . . .  

KK RCPF13 
KM Route remainder flow from CP F13 to CP F15 
RS 18 FLOW -1 
RC 0.050 0.045 0.050 9300 0.0064 
RX 0 100 200 215 225 240 365 490 
RY 1390 1389 1389 1388 1388 1389 1389 1390 

KK DRF13 
KM Return diverted flow from CP F13 
DR DVF13 
+ 

KK RDF13 
KM Route flow from CP F13 to CP F12 
RS 2 FLOW -1 
RC 0.050 0,045 0,050 1730 0.0059 
RX 0 100 200 210 215 225 325 425 
RY 1435 1434 1433 1432 1432 1433 1434 1435 

KK F12 
KM Runoff from F12 
BA 0.312 
LG 0.35 0.35 3.05 0.85 0 
UI 223 626 288 56 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK CPF12 
KM Combine DRF13 with F12 
HC 2 0.573 
* 

KK DF12 
KM Divert flow into F11 
KM Natural divergence of flow due to a braided channel network. 

PAGE 56 



KK RCPF12 
KM Route remainder flow from CP F12 to CP F15 
RS 12 FLOW -1 
RC 0.050 0.045 0.050 7740 0.0064 
RX 0 100 200 215 225 240 365 490 
RY 1390 1389 1389 1388 1388 1389 1389 1390 
* 

HEC-1 INPUT ! LINE 

PAGE 57 

F15 
Runoff from 

0.784 
0.35 0.35 
134 425 
0 0 

KK CPF15 
KM Combine F14, F13, F12 with F15 
HC 4 1.745 

KK RCPF15 
KM Route flow 
RS 22 FLOW 
RC 0.050 0.045 
RX 0 300 
RY 1375 1374 
* 

from CP F15 to CP F25 

KK RDF12 
KM Route flow from CP F12 to CP F11 
RS 8 FLOW -1 
RC 0.050 0.045 0.050 5570 0.0071 
RX 0 100 200 210 215 225 325 425 
RY 1408 1407 1407 1406 1406 1407 1407 1408 * 

KK F11 
KM Runoff from ~ 1 1  
BA 1.581 
LG 0.35 0.35 3.07 0.84 0 
UI 272 856 1505 1675 995 459 211 69 51 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
+ 

KK CPFll 
KM Combine DRF12 with F11 
RC 2 2.154 
* 

HEC-1 INPUT PAGE 58 

LINE 

KK DFll 
KM Divert flow into F17 
KM Natural divergence of flow due to a braided channel network 
DT DVFll 

KK RCPFLI 
KM Route remainder flow from CP F11 to CP F16 
RS 2 FLOW -1 



1 

LINE 

KK F16 
KM Runoff from F16 
BA 0.103 
LG 0.35 0.35 4.60 0.34 0 
UI 111 230 51 0 0 0 0 0 0 
u1 0 0 0 0 0 0 0 0 0 

KK CPF16 
KM Combine F11 with F16 
HC 2 2.257 

KR IiF16 
KM Divert flow into F24 
KM Natural divergence of flow due to a braided channel network. 
DT DVF16 
DI 0 21 90 219 746 2056 3816 5880 8292 
DQ 0 10 38 85 287 823 1466 2256 3178 
% 

KK RCPF16 
KM Route remainder flow from CP F16 to CP F25 
RS 25 FLOW -1 

KK F25 
KM Runoff from F25 

HEC-1 INPUT 

KK DRFll 
KM Return diverted flow from CP F11 
DR DVFll 

KK RDFll 
KM Route flaw from CP F11 to C P  F17 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 3880 0.0051 
RX 0 100 200 210 220 230 330 430 
RY 1395 1394 1394 1393 1393 1394 1394 1395 

KK CPF17 
KM Combine DRFll with F17 
HC 2 3.300 * 

KK RCPF17 
KM Route flow Erom CP F17 to CP F24 
RS 8 FLOW -1 

KK DRF16 
KM Return diverted flow from CP F16 

PAGE 59 
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KK RDF16 
KM Route flow from CP F16 to CP F24 
RS 10 FLOW -1 
RC 0.050 0.045 0.050 8930 0.0048 
RX 0 200 400 495 505 600 800 1000 
RY 1367 1366 1365 1364 1364 1365 1366 1367 
* 

HEC-1 INPUT PAGE 60 

LINE 

KK F2 4 
KM Runoff from F24 
R& 1.030 

CPF24 
Combine F17, DRF16 with F24 
3 4.433 

RCPF24 
Route flow from CP F24 to CP F27 
4 FLOW -1 

0.050 0.045 0.050 6170 0.0046 
0 9 35 130 140 235 260 269 

1315 1313.25 1313 1312 1312 1313 1313.25 1315 

RCPF23 
Route flow from CP F23 to CP F27 
6 FLOW -1 

0.050 0.045 0.050 6010 0.0046 
0 200 400 495 505 600 800 1000 

1315 1314 1313 1312 1312 1313 1314 1315 

F2 7 
Runoff from F27 

0.610 
0.35 0.35 4.50 0.36 5 
152 452 813 548 249 98 25 23 0 0 
0 0 0 0 0 0 0 0 0 0 

CPF27 
Combine F25, F24, F23 with F27 
4 63.985 

HEC-1 INPUT PAGE 61 

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

PNDFOl 
POND F1 

storage area for 
-1  

CPF25 and 

KK DF27 
KM Divert flow into F34 
KM Flow is split between what passes through/over the structures and 
KM what is diverted parallel to the railroad. 
KM SPRR Structures 37 and 38 (10' bridge and 35' Bridge) 





LINE 

........................ ... 
RS 10 FLOW -1 
RC 0.050 0.045 0.050 7880 0.0036 
RX 0 200 400 495 505 600 800 1000 
RY 1328 1327 1326 1325 1325 1326 1327 1328 
* 

HEC-1 INPUT PAGE 63 

KK F2 8 
KM Runoff from F28 

KK CPF28 
KM Combine F27, F22 with F28 
HC 3 67.390 
* 

KK DF28A 
KM Divert flow from F28 into F34 
KM Flow is split between what passes through/over the structure and 
KM what is diverted ~arallel to the railroad. --  

KM SPRR structure 39 (17' Bridge) 
DT DVF28A 
01 0 34 129 250 398 597 1319 2177 
UP 0 23 8 9 158 263 355 440 572 * 

KK DF28B 
KM Divert flow from F28 into F33 
KM Flow is split between what passes through/over the structure and 
KM what is diverted parallel to the railroad. 
KM SPRR Structure 40 (4-38" steel pipes) 

KK RCPF28 
KM Route remainder flow from CPF28 to CPF36 

FLOW -1 
n n4s n nsn 77fin n .nn i4  

HEC-1 INPUT PAGE 64 

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

KK F3 6 
KM Runoff from F36 
BA 0.167 
LG 0.35 0.35 3.92 0.49 25 
UI 136 352 132 2 1 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CPF36 
KM Combine F28 with F36 
HC 2 67.556 
* 

KK PNDF03 
KM POND F3 
KM Storage area for structure 41 
RS 1 STOR -1 
SV 0 0.1 0.3 0.7 1.5 2.5 5.9 10.5 21.1 



KK RCPF36 
KM Route flow from Pond F3 at CP F36 to CP F32 
KM sPRR structure 41 (2-54"x36" CMP's) 
RS 8 FLOW -1 
RC 0.050 0,045 0,050 5660 0.0038 
RX 0 200 400 495 505 600 800 1000 
RY 1295 1294 1294 1293 1293 1294 1294 1295 

K F02 
M Runoff from F02 
A 1.023 
c n 3 5  0.35 2.92 0.90 

879 1466 845 307 
0 0 0 0 

K . U d V l  

M Divert flow into F05 B. 
KM Natural divergence of flow due to a braided channel networx. 
DT nVF02 
7 668 1245 2417 4142 

372 675 1285 2190 

KK RCPF02 
KM Route remainder flow from CP FO2 to CP F04 
RS 30 FLOW -1 
RC 0.050 0,045 0.050 18300 0.0079 
RX 0 200 400 430 445 475 700 900 
RY 1625 1624 1624 1623 1623 1624 1624 1625 

HEC-1 INPUT 

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

PAGE 65 

. . .10 
LINE 

KK RCPFOl 
KM Route flow from CP FO1 to CP F04 
RS 6 FLOW - 1 
RC 0.050 0,045 0.050 10320 0.0053 
RX 0 9 35 90 130 185 235 244 
RY 15801578.25 1578 1577 1577 15781578.25 1580 

F04 
Runoff from F04 

2.198 
n 79 0.35 2.94 0.89 0 

297 571 734 
205 140 90 38 
0 0 0 0 0 

KK RCPF04 
KM Route flow from CP F04 to CP F05 
RS 5 FLOW -1 
RC 0.050 0,045 0,050 8220 0.0050 

0 10 160 220 230 290 440 450 RX 
RY 1546 1544 1544 1543 1543 1544 1544 1546 

KK F03 
KM Runoff from F03 
BA 1.629 
LG 0.35 0.35 2.94 0.89 0 



KK RCPF03 
KM Route flow from CP F03 to CP F06 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 4460 0.0087 
RX 0 6 80 100 110 
RY 1580 1578.75 1578 1577 1577 

REC-1 INPUT 

ID ....... 1 ....... 2.......3.......4.......5... 
PAGE 66 

.... 6 ....... 7 ....... 8 ....... 9 ...... 10 
1 

LINE 

KK F06 
KM Runoff from F06 

KK CPF06 
KM Combine F03 with F06 
HC 2 2.629 
* 

KK RCPF06 
KM Route flow from CP F06 to CP F05 
RS 5 FLOW -1 

KK DRFOZ 
KM Return diverted flow from CP F02 
DR DVFO2 

KK RDF02 
KM Route flow from CP F02 to CP F05 
RS 24 FLOW -1 
RC 0,050 0,045 0.050 24410 0.0075 
RX 0 125 250 270 280 
RY 1595 1594 1593 1592 1592 

KK F05 
KM Runoff from F05 
BA 2.944 
LG 0.35 0.35 3.21 0.74 0 
UI 198 665 1086 1461 2290 
UI 202 8 6 61 60 0 
UI 0 0 0 0 0 

KK CPFOS 
KM Combine F04, F06, DRF02 with F05 
HC 4 10.981 
* 

KK RCPF05 
KM Route flow from CP F05 to CP F08 
RS 6 FLOW -1 
RC 0.050 0.045 0,050 9240 0.0054 
RX 0 10 260 380 390 
RY 1506 1504 1504 1503 1503 

PAGE 67 

.... 6. ...... 7... .... 8 ....... g...... 10 

HEC-1 INPUT 

.... .. ....... ID ....... I... .... 2... 3..... 4 5.... LINE 

KK F07 
KM Runoff from F07 
BA 3.678 
LG 0.35 0.35 3.09 0.80 0 
UI 451 1532 2384 3832 2702 
U I  102 0 0 0 0 
UI 0 0 0 0 0 



1 

LINE 

KK RCPFO7 
KM Route flow from CP F07 to CP FOB 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 1290 0.0050 
RX 0 8 260 330 340 410 670 678 
RY 1466 1464.5 1464 1462.5 1462.5 1464 1464.5 1466 

KK CPF08 
KM Combine F05, F07 with PO8 
HC 3 15.572 
* 

XK RCPFOB 
KM Route flow from CP F08 to CP F09 
RS 8 FLOW -1 
RC 0.050 0.045 0.050 14420 0.0049 
FX 0 8 180 225 235 280 450 458 
RY 1411 1409 1408 1407 1407 1408 1409 1411 
* 

KK CPF09 
KM Combine F08 with F09 
HC 2 18.227 
* 

HEC-1 INPUT 

KK RCPFO9 
KM Route flow from CP F09 to CP F19 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 9900 0.0051 
RX 0 9 60 255 265 460 510 519 
HY 1350 1348.25 1348 1347 1347 1348 1348.25 1350 

KK CPF19 
KM Combine F09 with F19 
HC 2 19.076 
* 

KK DF19 
KM Divert flow into FZO 
KM Natural diveroence of flow due to a braided channel network, 

KK RCPF19 
KM Route remainder flow from CP F19 to CP F21 
RS 3 FLOW - 1 
RC 0,050 0,045 0.050 4500 0.0044 

PAG 9 68 



LINE 

KK DRFl8 
KM Return diverted flow from CP F18 
DR DVF18 
* 

KK RDFl8 
KM Route flow from CP F18 to CP F21 
RS 11 FLOW -1 
RC 0.050 0.045 0.050 10380 0.0049 
FX 0 150 300 495 505 700 950 1200 
RY 1330 1329 1328 1327 1327 1328 1329 1330 
* 

HEC-1 INPUT 

KK RCPF21 
KM Route flow from CP F21 to CP F29 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 5930 0.0034 
RX 0 250 500 695 705 900 1150 1400 
RY 1315 1314 1313 1312 1312 1313 1314 1315 
* 

LINE 

a 2650 

2651 
2652 

KK DRF22 
KM Return diverted flow from CP F22 
DR DVF22 

KK RDF22 
KM Route flow from CP F22 to CP F29 
RS 11 FLOW -1 
RC 0.050 0.045 0.050 8900 0.0040 
RX 0 250 500 695 705 900 1150 1400 
RY 1315 1314 1313 1312 1312 1313 1314 1315 

KK F2 9 
KM Runoff from F29 
BA 0.594 
LG 0.34 0.34 4.35 0.39 12 
DI 110 340 618 611 357 149 7 0 20 20 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CPF29 
KM Combine F21, DRF22 with F29 
HC 3 87.759 

KK PNDF04 
KM POND F4 
KM Storaqe area for structure 42 and 43 
RS 1 ST& -1 
SV 0 0.8 3.3 8.4 19.9 27.2 33.1 41.9 58.9 
SE 1296.6 1298 1299 1300 1301 1301.5 1301.8 1302 1302.5 

HEC-1 INPUT 

KK DF29 
KM Divert flow into F32 

PAGE 69 

PAGE 70 



LINE 

KM Flow is split between what passes through/over the structure and 
XM what is diverted parallel to the railroad. 
KM SPRR Structure 42 and 43 (3'x3' wooden box, 4'x2.5' wooden box) 

KK RCPF29 
KM Route remainder flow from CP F29 to CP F20 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 2130 0.0038 
RX 0 20 30 390 750 1110 1470 1830 
RY 1301 1301 1295 1297.4 1299.8 1302.2 1304.6 1307 

KK DRF19 
KM Return diverted flow from CP F19 

KK RDFl9 
KM Route flow from CP F19 to CP F20 
RS 7 FLOW -1 
RC 0.050 0.045 0.050 10680 0.0048 
RX 0 9 35 130 140 235 260 269 
RY 13281326.25 1326 1325 1325 13261326.25 1328 

KK €2 0 
KM Runoff from €20 
BA 0.797 
LG 0.34 0 . 3  4.25 0.41 16 
UI 85 303 463 771 612 410 223 108 55 21 
UI 21 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK CPF20 
KM Combine F29, DRF19 with F20 
HC 3 88.556 

KK PNDF05 
KM POND F5 
KM storage area for structure 44 and 45 
KM SPRR Structure.? 44 and 45 (3'x3' wooden box, 2-4'x2.5' wooden boxes) 
RS 1 STUR -1 
SV 0 2.5 8.6 20.3 38.2 61.8 77.3 92.7 
SE1294.3 1296 1297 1298 1299 1300 1300.5 1301 

HEC-1 INPUT PAGE 71 

* All flow from Pond €5 crosses SR-238. Hereafter, runoff arrives in Waterman 
* Wash from both sides of the wash. 
* .......................................................................... 

KK RCPFZO 
KM Route flow from CP F20 to CP F31 
KM crossing at 58-238 

KK G2 1 
KM Runoff from 621 
BA 0.910 
LG 0.35 0.35 3.15 0.84 0 
UI 247 724 1265 784 320 120 3 6 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 



LINE 

2729 

KK RCPF31 
KN Route flow from CP F31 to CP F32RIV (WATERMAN WASH) 
RS 2 FLOW -1 
RC 0.050 0.035 0.050 2940 0.0029 
RX 0 1100 2400 2625 2675 2900 3700 4500 
RY 1295 1290 1287 1285 1285 1287 1290 1295 
* 

KK DRF29 
KM Return diverted flow from CP F29 
DR DVF29 
+ 

KK RDF29 
KM Route flow from CP F29 to CP F32 
KN Crossing at SR-238 

KK F32 
KM Runoff from F32 
BA 0.287 
LG 0.35 0.35 4.65 0.32 0 
t i 1  110 332 417 178 53 13 0 0 0 0 
U I  0 0 0 0 0 0 0 0 0 0 
* 

KK CPF32 
KM Combine F36, DRF29 with F32 
HC 3 88.308 
* 

KK G20 
KM Runoff from G2O 

KK RCPGZO 
KM Route flow from CP G20 to CP G22 
RS 8 FLOW -1 
RC 0.050 0.045 0.050 8950 0.0077 
RX 0 200 330 340 360 370 525 700 
RY 1328 1327 1326 1325 1325 1326 1327 1328 

KK G19 
KM Runoff from G19 
BA 0.670 
LG 0.35 0.35 3.05 0.86 12 
UI 429 1257 712 152 4 1 0 0 0 0 0 
U I  0 0 0 0 0 0 0 0 0 0 
* 

KK RCPG19 
KM Route flow from CP G19 to CP G22 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 10270 0.0068 
RX 0 9 40 50 70 80 110 119 
RY 1328.5 1326.25 1326 1325 1325 1326 1326.25 1328.5 

KK G22 
KM Runoff from G22 



I 

LINE 

HEC-1 INPUT PAGE 73 

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

LINE 

KK F32RIV 
KM Combine F31RIV, 622 with F32 
KM 83rd Avenue crossing at F32RIV 
HC 3 92.300 

KK RCPF32 
KM Route flow from CP F32RIV to CP F33RIV (WATERMAN WASH1 
RS 2 FLOW -1 
RC 0.050 0,035 0,050 2810 0.0033 
RX 0 1000 2100 2280 2320 2500 2900 3700 
RY 1285 1280 1277 1275 1275 1277 1280 1285 

KK DRF28B 
KM Return diverted flow from CP F28B 

KK RDF28B 
KM Route flow from CP F28 to CP F33 
KM Crossing at SR-238 
RS 9 FLOW -1 
RC 0.050 0.045 0.050 7410 0.0043 
RX 0 200 400 495 505 600 800 1000 
RY 1295 1294 1293 1292 1292 1293 1294 1295 
* 

KK F33 
KM Runoff from F33 

KK CPF33 
KM Combine DRF28B with F33 
HC 2 68.144 

KK F33RIV 
KM Combine F32RIV with F33 
HC 2 92.793 

HEC-1 INPUT PAGE 74 

KK RCPF33 
KM Route flow from CP F33RIV to CP F34RIV (WATERMAN WASH1 .-. ~ ~~ 

RS 2 FLOW -1 
RC 0.050 0,035 0.050 2280 0.0028 
RX 0 9 110 290 330 510 610 619 
RY 12741272.25 1272 1270 1270 12721272.25 1274 

KK DRF28A 
KM Return diverted flow from CP F28A 
DR DVF28A 
* 

KK RDF28A 
KM Route flow from CP F28 to CP F34 
KM Crossing at SR-238 
RS 12 FLOW -1 
RC 0.050 0,045 0,050 9420 0.0036 
RX 0 200 400 495 505 600 800 1000 
RY 1295 1294 1293 1292 1292 1293 1294 1295 

KK DRF27 
KM Return diverted flow from CP F27 



LINE 

KK DF25 
KM Divert flow into F34 
KM Divert included to break flows between structures 37 and 38 (10' bridge 
KM The ~ u r ~ o s e  is to seperate the downstream flows for hydraulic modeling. 

KK RDF27 
KM Route remainder flow from CP F27 to CP F34 
KM Crossing at SR-238 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 9250 0.0036 
RX 0 9 35 130 140 235 2 60 269 
RY 1295.51293.25 1293 1292 1292 12931293.25 1295.5 

KK DRF25 
KM Return diverted flow from CP F25 
DR DVF25 
* 

HEC-1 INPUT PAGE 75 

KK RDF25 
KM Route flow from CP F25 to CP F34 
KM Crossino at SR-238 

KK F34 
KM Runoff from F34 

KK G23 
KM Runoff from 623 
BA 1.197 
LG 0.35 0.35 3.01 0.92 0 
UI 325 952 1664 1031 422 157 4 8 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK F34RIV 
KM Combine F33RIV, 623 with F34 
HC 3 94.586 
* 

KK RCPF34 
KM Route flow from CP F34RIV to CP F35RIV (WATERWW WASH) 
RS 2 FLOW -1 
RC 0.050 0.035 0.050 2250 0.0025 
RX 0 20 1510 1690 1730 1910 3410 3430 
RY 1272.5 1268 1261 1259 1259 1261 1268 1272.5 

KK DRF26 
KM Return diverted flow from CP F26 
DR DVF26 
* 

HEC-1 INPUT PAGE 76 

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



1 

LINE 

KM Route flaw from CP F26 to CP F35 
KM Crossino at SR-238 

KK CPF35 
KM Combine DRF26 with F35 
HC 2 55.233 
* 

KK G2 4 
KM Runoff from G24 
BA 0.349 
LG 0.35 0.35 2.99 0.94 0 
UI 134 404 506 216 65 17 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK RCPG24 
KM Route flow from CP G24 to CP F35RIV 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 750 0.0027 
RX 0 9 110 140 190 220 300 309 
RY 12621260.25 1260 1257 1257 12601260.25 1262 

KK G25 
KM Runoff from G25 
BA 0.358 
LG 0.35 0.35 2.94 0.97 0 
UI 7 6 233 432 342 188 

KK F35RIV 
KM Combine F34RIV, G24, 625 with F35 
HC 4 96.088 
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KK RCPF35 
KM Route flow from CP F35RIV to CP E48RIV (WATERMAN WASH) 
RS 1 FLOW - 1 
RC 0.050 0.035 0.050 1663 0.0025 
RX 0 10 1200 1380 1420 1600 1800 1810 
RY 1272 1270 1262 1260 1260 1262 1270 1272 
* ............................................................................. 

Return diverted flows in Watershed E, route flows to Waterman. Continue 
* to add runoff from east side of Watecman Wash (Watershed G). 

Watershed F comolete at this ooint. 

KK DRE54 
KM Return diverted flow from CP E54 
DR DVE54 
* 

RDE54 
Route remainder flow from CP E54 to CP E46 
Crossing at SR-238 
6 FLOW -1 

0.050 0.045 0.050 2630 0.0055 
0 163 327 490 510 674 837 1000 

1310 1309 1308 1307 1307 1308 1309 1310 

E46 
Runoff from E46 

0.175 



KK CPE46 
KM Combine  ORE54 w i t h  E46  
HC 2 5 4 . 1 1 8  
* 

KK RCPE46 
KM R o u t e  f l o w  f r o m  CP E46  t o  CP E47 
9.2 ? P T . n W  - 1  

KK DRE25 
KM R e t u r n  d i v e r t e d  f l o w  f r o m  CP E25  
DR DVE25 
* 

HEC-1 INPUT PAGE 7 8  

.... 8 ....... g.... . .  1 0  LINE 

KK RDE25 
KM R o u t e  f l o w  f r o m  CP E 2 5  t o  CP E 4 5  
KM C r o s s i n a  a t  SR-238 
RS 2 FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  3 2 5 0  0 . 0 0 6 0  
RX 0 1 6 3  3 2 6  4 9 0  5 1 0  674  8 3 7  
RY 1 3 1 0  1 3 0 9  1 3 0 8  1 3 0 7  1 3 0 7  1 3 0 8  1 3 0 9  

KK DRE36 
KM R e t u r n  d i v e r t e d  f l o w  f r o m  CP E36  
DR DVE36 

RDE36 
R o u t e  f l o w  f r o m  CP E36  t o  CP E 4 5  
C r o s ~ i n g  a t  SR-238 

5 P T - O W  - 1  

KK E45  
KM R u n o f f  f r o m  E45  
BA 0 . 3 2 0  
LG 0 . 3 0  0 . 2 5  4 . 5 5  0 . 3 5  5 
UI 1 0 3  2 9 9  4 6 9  2 4 8  7 8 2 6 1 4  

KK CPE45 
KM Combine  DRE25, ORE36 w i t h  E45 
HC 3 5 4 . 1 4 2  

KK RCPE45 
KM R o u t e  f l o w  f r o m  CP E 4 5  t o  CP E47 
RS 2 FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  2 9 6 0  0 . 0 0 5 8  
RX 0 9 3 5  1 9 9  2 1 9  3 8 3  410 
RY 1 2 9 5 1 2 9 3 . 2 5  1 2 9 3  1 2 9 2  1 2 9 2  1 2 9 3 1 2 9 3 . 2 5  

0 0 0 
0 0 0 

PAGE 7 9  

. . . .  8 ....... 9..... . 1 0  

HEC-1 INPUT 

. . . . . . .  .... I D  ....... 1 . . . . . . .  Z . . . . . . .  3 . . . . . . .  4 5.......6... 7 . . .  



KM Combine E45, E46 with E47 
HC 3 54.866 * 

KK RCPE47 
KM Route flaw from CP E47 to CP E48 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 7130 0.0039 

KK E48 
KM Runoff from E48 

KK CPE48 
KM Combine E47 with E48 
KC 2 55.728 

KK G26 
KM Runoff from 626 
BA 1.167 
LG 0.35 0.35 2.95 0.95 1 
UI 316 928 1623 1006 410 154 4 6 0 
UI 0 0 0 0 0 0 0 0 

KK E48RIV 
KM Combine F35RIV, G26 with E48 
HC 3 99.040 

KK RCPE48 
KM Route flow from CP E48RIV to CP E49RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 1620 0.0033 
RX 0 15 110 290 330 510 610 625 
RY 1255 1252 1252 1250 1250 1252 1252 1255 

KK DRE38 
KM Return diverted flow from CP E38 
DR DVE38 

1 

LINE 

HEC-1 INPUT PAGE 80 

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

KK RDE38 
KM Route flow from CP E38 to CP E44 
KM Crossing at SR-238 

- . . . - - -. . 
KM Route flow from CP E30 to CP E44 
KM Crossing at SR-238 
RS 8 FLOW -1 
RC 0.050 0.045 0.050 9020 0.0058 
RX 0 200 400 410 540 550 750 950 
RY 1308.5 1307 1307 1306 1306 1307 1307 1308.5 

KK E44 
KM Runoff from E44 
BA 0.629 
LG 0.35 0.35 3.95 0.48 0 
UI 157 466 838 565 257 101 2 6 2 3 
UI 0 0 0 0 0 0 0 0 



KK CPE44 
KM Combine DRE38, Dm30 with E44 
HC 3 50.911 

KK RCPE44 
KM Route flow 
RS 7 FLOW 
RC 0.050 0.045 
RX 0 9 
RY 1275 1273.25 
* 

from CP 
-1 

0.050 
40 

1273 

KK Dm31 
KM Return diverted flow from CP E31 
DR DVE31 
* 

PAGE 81 

..... 6.......7. ...... 8.......9......10 
HEC-1 INPUT 

LINE 

KK RDE31 
KM Route flow from CP E31 to CP ~ 4 3  
KM Crossins at SR-238 

KK E43 
KM Runoff from E43 
BA 0.445 
LG 0.35 0.35 4.40 0.38 0 
UI 131 383 638 367 133 
UI 0 0 0 0 0 

KK CPE43 
KM Combine DRE31 with E43 
KC 2 16.567 * 

KK RCPE43 
KM Route flow from CP E43 to CP E50 
RS 8 FLOW -1 

KK E50 
KM Runoff from E50 

KK CPE5O 
KM Combine E44, E43 with E50 
HC 3 52.055 

KK RCPE50 
KM Route flaw from CP E50 to CP E49 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3300 0.0031 
RX 0 13 115 165 215 
RY 1265 1262.5 1262 1260 1260 
* 

1 

LINE 

HEC-1 INPUT PAGE 82 

KK E52 
KM Runoff from E52 



KK RCPE52 
KM Route flow from CP E52 to CP E49 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 3500 0.0031 
RX 0 100 200 300 350 400 500 600 
RY 1264 1263 1262 1260 1260 1262 1263 1264 
* 

KK E49 
KM Runoff from E49 
BA 0.224 
LG 0.34 0.34 3.48 0.60 4 
UI 72 210 328 174 55 17 9 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK CPE49 
KM Combine E50, E52 with E49 
HC 3 52.442 

KK E49RIV 
KM Combine E48RIV with E49 
HC 2 101.200 

RCPE49 
Route flaw 
1 FLOW 

0.050 0.035 
0 15 

1246 1243 

from CP 
-1 

to CP G27RIV (WATERMAN WASH) 

KX G18 
KM Runoff from G18 
BA 0.322 
LG 0.35 0.35 3.48 0.63 29 
UI 167 517 405 119 27 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT 

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

KK DG18 
KM Divert flow into G17 
KM Natural divergence of flaw due to a braided channel network. 
DT DVG18 
DI 0 18 75 485 1455 2842 4580 6633 8975 
DQ 0 11 4 4 251 750 1454 2335 3375 4560 

KK 
RM 
RS 1 3  FLOW -3 
RC 0 
RX 

RCPG18 
Route remainder flow fram CP 618 to CP G27 

KK 67.7 
KM Runoff from 627 

KK CPG27 
KM Combine Gl8 with G27 
HC 2 1.730 

KK G27RIV 
KM Combine E49RIV with G27 
HC 2 102.930 





LINE 

KM Crossing at SR-238 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 3740 0.0056 
RX 0 135 270 290 300 320 450 590 
RY 1360 1359 1358 1356 1356 1358 1359 1360 

KK E39 
KM ~unoff from E39 
BA 0.102 
LG 0.35 0.35 3.74 0.55 0 
UI 7 3 204 94 19 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK CPE39A 
KM Combine DRE33 with E39 
HC 2 13.244 

KK CPE39 
KM COMBINE E40 WITH E39 
HC 2 15.071 

KK RCPE39 
KM Route flow from CP E39 ta CP E42 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 6600 0.0061 
RX 0 90 180 200 210 230 370 620 
RY 1320 1319 1318 1317 1317 1318 1319 1320 
* 

KK E42 
KM Runoff from E42 

REC-1 INPUT 

I D  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 

KK RCPE42 
KM Route flow from CP E42 to CP E51 
RS 11 FLOW -1 
RC 0.050 0.045 0.050 13700 0.0051 
RX 0 250 500 525 675 700 900 1100 
RY 1260 1259 1258 1257 1257 1258 1259 1260 

KK E51 
KM Runoff from E51 

KK CPE51 
KM Combine E42 with E51 
HC 2 17.080 

KK E51RIV 
KM Combine G28RIV with E51 
HC 2 105.306 

KK RCPE51 
KM Route flow from CP E51RIV to CP E41RIV (WATERMAN WASH) 
RS 2 FLOW -1 

PAGE 86 I 



LINE 

LINE 

HEC-1 INPUT 

KK DRG18 
KM Return diverted flow from CP 6 1 8  
DR DVG18 

KK RDG18 
KM Route flow from CP G18 to CP G17 
RS 5  FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  1 0 2 4 0  0 . 0 0 7 8  
RX 0  2 0  4 0  6 0  8 0  1 0 0  2 5 0  600  
RY 1 2 6 6  1 2 6 5  1 2 6 4  1 2 6 1  1 2 6 1  1 2 6 4  1 2 6 5  1 2 6 6  

3 0 1  1 5 9  
0  0  
0  0  

PAGE 8 7  

..... 9 ...... 1 0  

KK CPG17 
KM Combine  DRGl8 with G17 
HC 2  0 . 9 0 1  

KK RCPG17 
KM Route flow from CP G17 to CP G29 
RS 1 FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  1 9 7 0  0 . 0 0 5 6  
RX 0  6  1 3 0  1 4 0  1 7 0  1 8 0  3 2 0  3 2 6  
RY 1 2 3 2 1 2 3 0 . 7 5  1 2 3 0  1 2 2 8  1 2 2 8  1 2 3 0 1 2 3 0 . 7 5  1 2 3 2  

KK G16 
KM Runoff from G16 
BA 1 . 3 3 4  
LG 0 . 3 4  0 . 3 5  3 . 6 4  0 . 5 8  1 0  
UI 2 6 5  8 1 0  1 5 0 8  1 3 1 9  7 6 0  2 9 3  1 2 0  4  6  
UI 0  0  0  0  0  0  0  0  

KK RCPG16 
KM Route flow from CP 6 1 6  to CP G29 
RS 1 FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  1 9 4 0  0 . 0 0 5 6  
RX 0  6  1 3 0  1 4 0  1 7 0  1 8 0  3 2 0  3 2 6  
RY 1 2 3 2 1 2 3 0 . 7 5  1 2 3 0  1 2 2 8  1 2 2 8  1 2 3 0 1 2 3 0 . 7 5  1 2 3 2  
* 

HEC-1 INPUT 

.... -- - 
KM Runoff from G29 
BA 2 . 8 9 8  
LG 0 . 3 5  0 . 3 5  4 . 1 5  0 . 4 4  
UI 5 3 6  1 6 5 8  3 0 1 8  2 9 8 0  
UI o o o n 

KK CPG29 
KM Combine  G17,  G I 6  with 6 2 9  
HC 3  5 . 1 3 3  

KK E 4 l R I V  
KM Combine  ESIRIV, G29 with E 4 l  

PAGE 8 8  

..... 9  ...... 1 0  



LINE 

KK RCPE41 
KM Route flow from CP E41RIV to CP G30RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0,050 3070 0.0025 
RX 0 15 280 290 330 340 635 650 
RY 1215 1211.5 1210 1207 1207 12101211.5 1215 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* Watershed E is complete at this point. 
Begin watershed D and continue with Watershed G. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

KK G15 
KM Runoff from GI5 

KK RCPG15 
KM Route flow from CP G15 to CP G30 
RS 3 FLOW - 1 
RC 0.050 0.045 0.050 6150 0.0059 
RX 0 6 350 390 430 470 770 776 
RY 1233.5 1231.25 1231 1230 1230 1231 1231.25 1233.5 

KK G30 
KM Runoff from 630 
BA 0.322 
LG 0.35 0.35 4.40 0.38 0 
UI 167 517 405 119 27 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT PAGE 89 

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

KK CPG30 
KM Combine GI5 with G30 

KK G30RIV 
KM Combine E41RIV with G30 
HC 2 114.871 

KK RCPG30 
KM Route flow from CP G30RIV to CP D27RIV (WATERMAN WASH) 
RS 2 FLOW -1 
RC 0.050 0.035 0.050 4340 0.0020 
RX 0 9 40 440 480 530 780 789 
RY 12101208.25 1207 1204 1204 12071208.25 1210 

KK 64 4 
KM Runoff from G44 
BA 0.728 

KK RCPG44 
KM Route flow from CP G44 to CP GO6 
RS 7 FLOW -1 
RC 0.050 0.045 0.050 11790 0.0162 
RX 0 95 190 200 220 230 350 420 
RY 1583 1582 1581 1580 1580 1581 1582 1583 

KK GO6 
KM Runoff from GO6 
BA 2.152 
LG 0.35 0.35 3.85 0.50 15 
UI 494 1494 2739 2001 1001 370 126 79 0 
UI 0 0 0 0 0 0 0 0 0 0 a 



1 

LINE 

LINE 

KK CPG06 
KM Combine 644 with GO6 
HC 2 2.880 
* 

KK DG06 
KM Divect flow into G45 
KM Natural diveraence of flow due to a braided channel network. 

HEC-1 INPUT PAGE 90 

KK RCPG06 
KM Route remainder flow from CP GO6 to CP GO7 
RS 6 FLOW -1 
RC 0.050 0,045 0.050 14760 0.0110 
RX 0 170 350 410 480 540 700 920 
RY 1482 1481 1480 1478 1478 1480 1481 1482 

KK GO7 
KM ~unoff from GO7 

KK CPG07 
KM Combine GO6 with GO7 
HC 2 4.237 
* 

KK RCPG07 
KM Route flow from CP GO7 to CP G43 
RS 13 FLOW -1 
RC 0.050 0.045 0.050 19180 0.0127 
RX 0 180 300 340 360 400 590 700 
RY 1362.5 1361 1361 1360 1360 1361 1361 1362.5 
* 

KK GO8 
KM Runoff from GO8 

--"- 
Divert flow into GO9 

Natural divergence of flow due to a braided channel network 
mlCnR 

KK RCPG08 
KM Route remainder flow from CP GO8 to CP G45 
RS 1 FLOW -1 
RC 0,050 0.045 0.050 1480 0.0100 
RX 0 110 240 250 270 280 360 475 
RY 1382 1381 1380 1378 1378 1380 1381 1382 

HEC-1 INPUT PAGE 91 

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

KK GO5 
KM Runoff from GO5 

KK DG05 
KM Divert flow into G4E 





KK RCPG45 
KM Route flow from CP 645 to CP 631 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 3140 0.0106 
RX 0 8 270 290 330 350 610 618 
RY 1354.5 1353 1352 1350 1350 1352 1353 1354.5 
* 

HEC-1 INPUT PAGE 93 

L I N E  

KK G31 
KM Runoff from 631 

KK CPG31 
KM Combine G45 with G31 
HC 2 10.806 
* 

KK DG31 
KM Divert flow from CP 631 into basin 643 
KM Natural divergence of flow due to a braided channel network. 
DT DVG31 

KK RCPG31 
KM Route remainder flow from CP G31 to CP G47 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 4120 0.0103 
RX 0 100 200 215 230 245 345 445 
RY 1325.5 1324 1323 1321 1321 1323 1324 1325.5 
* 

KK CPG47 
KM COMBINE G31 WITH G47 
HC 2 10.927 
* 

KK DG47 
KM Divert flow from CP 647 into basin G32 
KM Natural divergence of flow due to a braided channel network. 
nT nVG47 

HEC-1 INPUT PAGE 94 

LINE 

KK RCPG47 
KM ROUTE REMAINDER FLOW FROM CP G47 TO CP G43 
RS 11 FLOW -1 
RC 0.050 0.045 0.050 12980 0.0073 
RX 0 10 330 345 375 390 710 720 
RY 1251 1249 1249 1248 1248 1249 1249 1251 

KK DRG31 
KM RETURN DIVERTED FLOW FROM CP G31 



KK RDG31 
KM Route diverted flaw from CP G31 to CP G43 
RS 11 FLOW -1 
RC 0.050 0.045 0.050 16700 0.0073 
RX 0 10 330 345 315 390 
RY 1251 1249 1249 1248 1248 1249 

KK G43 
KM Runoff from 643 

KK CPG43 
KM Combine GOI, DRG31, G47 with G43 
HC 4 14.454 , 
KK DRD17 
KM Return diverted flow from CP Dl7 
DR DVD17 
* 

KK RDD17 
KM Route flow from CP Dl7 to CP D23 
KM Cros~ing at SR-238 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 12320 0.0061 
RX 280 300 320 330 340 350 
RY 1344 1342 1341 1340 1340 1341 

HEC-1 INPUT PAGE 95 

. .10 LINE 

KK RDDI~ 
KM Route flaw from CP Dl8 to CP D23 
KM Crossino at SR-238 

KK D2 3 
KM Runoff from 023 
E 

KK DRD19 
KM Return diverted flow from CP Dl9 
DR DVD19 

KK RDD19 
KM Route flow from CP Dl9 to CP D24 
KM Crossins at SR-238 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 10380 0.0073 
RX 0 210 430 445 455 470 
RY 1343 1342 1342 1340 1340 1342 



LINE 

LINE 

KK 024 
KM Runoff from D24 
BA 0.431 
LG 0.35 0.35 3.64 0.59 0 
UI 92 280 519 413 226 81 32 16 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT PAGE 96 

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

KK CPD24A 
KM Combine DRD19 with 024 
KC 2 13.336 

KK CPD24 
KM Combine D23 with 024 
KC 2 14.046 

e flow from CP D24 to CP D25 Rout 
3 FLOW 

0.050 0.045 
280 300 

1304.5 1303 

KK DRD20 
KM Return diverted flow from CP 020 
DR DVD20 
* 

KK RDD20 
KM ~oute flow from CP DZO to CP 025 
KM Crossing at SR-238 

KK 08021 
KM Return diverted flow from CP D21 
DR DVD21 

KK RDD21 
KM Route flow from CP 021 to CP D25 
KM Crossing at SR-238 
RS 13 FLOW -1 
RC 0.050 0.045 0.050 13340 0.0063 
Fa 0 175 335 355 365 390 540 710 
RY 1344 1343 1342 1340 1340 1342 1343 1344 
* 

.". 
KM Crossing at SR-238 
RS 13 FLOW -1 
RC 0.050 0.045 0.050 13340 0.0063 
RX n 17s 3 3 5  355 365 390 540 710 

KK D2 5 
KM Runoff from D25 
BA 1.343 

HEC-1 INPUT PAGE 97 

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

KK CPD25 
KM Combine 024, DRD20, DRD21 with D25 
KC 4 15.576 

KK RCPD25 
KM Route flow from CP D25 to CP 026 
RS 8 FLOW -1 
RC 0.050 0.045 0.050 13920 0.0050 
Fa 300 320 400 475 525 600 680 700 
RY 1253 1251 1251 1250 1250 1251 1251 1253 



3654 
3 6 5 5  
3 6 5 6  
3 6 5 7  
3658 
3 6 5 9  
3660 

3 6 6 1  
3662 
3663 

3664 
3665 
3 6 6 6  
3667 
3668 
3 6 6 9  

3670 
3 6 7 1  
3672 
3673 
3674 
3 6 7 5  

3 6 7 6  
3677 
3678 

3679 
3680 
3 6 8 1  

LINE 

3682 
3683 
3684 
3685 
3 6 8 6  
3687 

3688 
3689 
3690 
3 6 9 1  
3692 
3693 
3694 

3695 
3 6 9 6  
3697 

3698 
3699 
3700 
3 7 0 1  
3702 
3703 

3704 
3705 
3706 
3707 
3708 
3709 
3710 

KK CPD26 
KM Combine D25 w i t h  D26 
HC 2 1 7 . 1 2 2  
* 

KK RCPD26 
KM R o u t e  f l o w  f r o m  CP D26 t o  CP 027  
RS 3 FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 .050  4590 0 .0040  
RX 1 3 0  1 5 0  300  3 1 0  3 3 0  340  490 5 1 0  
RY 1 2 1 5  1 2 1 3  1 2 1 3  1 2 1 2  1212 1 2 1 3  1 2 1 3  1 2 1 5  

KK CPD27 
KM Combine 0 2 6  w i t h  027  
HC 2 1 7 . 3 8 2  

KK D27RIV 
KM Combine G3081V, G43 w i t h  027  
HC 3 1 3 3 . 6 1 5  

HEC-1 INPUT 

KK RCPD27 
KM R o u t e  f l o w  f r o m  CP D27RIV t o  CP D28RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0 . 0 5 0  0 . 0 3 5  0 . 0 5 0  830  0 . 0 0 6 6  
RX 0 600  1 3 0 0  1 5 0 0  1 5 2 0  1 8 0 0  2300 2800 
RY 1 2 0 8  1 2 0 5  1 2 0 3  1 2 0 0  1 2 0 0  1 2 0 3  1 2 0 5  1 2 0 8  

K K  028  
KM Runoff  from 0 2 8  
BA 1 .687  
LG 0 . 3 5  0 . 3 5  4 . 6 5  0 . 3 2  0 
UI 1 2 6  490 748 1 1 0 9  1 4 4 6  1 0 1 5  709  407 
UI 4 4 3 9  3 9  0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 
* 

KK D28RIV 
KM Combine D27RIV w i t h  0 2 8  
HC 2 1 3 5 . 3 0 2  

KK RCPD28 
KM R o u t e  f l o w  from CP D28RIV t o  CP D29RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0 . 0 5 0  0 . 0 3 5  0 . 0 5 0  6 7 0  0 . 0 0 4 4  
RX 0 900  1 5 0 0  1 6 8 5  1 7 0 5  1 9 0 0  2500 3200 
RY 1 2 0 5  1 2 0 0  1 1 9 8  1 1 9 5  1 1 9 5  1 1 9 8  1 2 0 0  1 2 0 5  

PAGE 98 I 



KK D29RIV 
Em Combine D28RIV with D29 
HC 2 138.808 
* 

KK RCPD29 
KM Route flow from CP D29RIV to CP D30RIV (WATERMAN WASH1 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 1640 0.0026 
RX 730 750 1000 1100 1120 1300 1500 1520 
RY 1200 1195 1193 1190 1190 1193 1195 1200 
* 

HEC-1 INPUT PAGE 99 

.. .10 
1 

LINE 

KK DRG47 
KM Return diverted flow from CP 647 
DR DVG47 

KK G32 
KM Runoff from 632 
BA 1.142 
LG 0.35 0.35 4.20 0.43 0 
UI 244 741 1376 1093 600 215 85 4 1 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK CPG32 
Em Combine DRG47 with G32 
HC 2 12.069 

KK 030 
KM Runoff from 

KK D30RIV 
KM Combine D29RIV. G32 with D30 
HC 3 140.377 

KK RCPD30 
KM Route flow from CP D30RIV to CP D31RIV (WATERMAN WASH) 
RS 1 FLOW -1 

KK 031 
KM Runoff from D31 

* 
HEC-1 INPUT PAGE100 

LINE 

KK D31RIV 
KM Combine D30RIV with D31 
HC 2 141.046 

KK RCPD31 
KM Route flow from CP D31RIV to CP G33RIV (WATERMAN WASH1 



RS 1 FLOW -1 
RC 0 . 0 5 0  0 . 0 3 5  0 . 0 5 0  1 3 3 0  0 . 0 0 3 4  
RX 1 2 1 0  1 2 3 0  1 4 0 0  1 4 8 0  1 5 0 0  1 6 0 0  1 8 2 0  1 8 4 0  
RY 1 1 9 5  1 1 9 0  1 1 8 8  1 1 8 5  1 1 8 5  1 1 8 8  1 1 9 0  1 1 9 5  
* 

K K  G33 
KM R u n o f f  f r o m  6 3 3  

KK G33RIV 
KM Combine  D31RIV w i t h  G33 
HC 2 1 4 1 . 7 9 0  

KK RCPG33 
KM R o u t e  flaw f r o m  CP G33RIV t o  CP D32RIV (WATERMAN WASH1 
RS 1 FLOW -1 
RC 0 . 0 5 0  0 . 0 3 5  0 . 0 5 0  3 4 0  0 . 0 0 3 0  
RX 0 1 0  2 0 2 0  2 0 4 0  2 0 8 0  2 1 0 0  4180  4 1 9 0  
RY 1 1 9 8  1 1 9 6  1 1 8 4  1 1 8 0  1 1 8 0  1 1 8 4  1 1 9 6  1 1 9 8  

KK RCPG14 
KM R o u t e  f l o w  f r o m  CP G14 t o  CP G34 
RS 3 FLOW -1 
RC 0 . 0 5 0  0 , 0 4 5  0 . 0 5 0  5 4 4 0  0 . 0 0 8 1  
RX 0 5 1 8 5  1 9 5  2 1 5  2 2 5  415  420 
RY 1 2 5 2  1 2 5 1  1 2 5 0  1 2 4 8  1 2 4 8  1 2 5 0  1 2 5 1  1 2 5 2  

HEC-1 INPUT 

LINE 

KK G34 
KM R u n o f f  from G34 
BA 0 . 2 0 5  
LG 0 . 3 5  0 . 3 5  3 . 9 5  0 . 4 8  0 
UI 1 3 1  3 8 5  2 1 7  4 7 1 3  0 0 0 
UI 0 0 0 0 0 0 0 0 

KK CPG34A 
KM Combine  G14 w i t h  G34 
HC 2 0 . 3 4 1  

KK G13 
KM R u n o f f  f r o m  6 1 3  

KK CPG34 
KM Combine  6 1 3  w i t h  G34 
HC 2 0 . 8 4 0  

RCPG34 
R o u t e  f l o w  f r o m  CP G34 t o  CP G35 

FLOW -1 
0 . 0 4 5  0 . 0 5 0  

1 5 0  3 2 0  

KK G35 
KM R u n o f f  f r o m  G35 
BA 0 . 5 2 7  



1 

LINE 

KK CPG35 
KM Combine G34 with G35 
HC 2 1.367 

KK D32 
KM Runoff from 032 

HEC-1 INPUT PAGE102 

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

KK D32RIV 
KM Combine G33RIV, G35 with D32 
HC 3 143.658 
* 

KK RDD13 
KM Route diverted flow from CP Dl3 to CP D22 
.-. Crossing at SR-238 
RS 16 !71.0W -1 
RC 0.05L - . .~ .  ~~~~~ - ~ . - -  ~~ .... 
RX 430 450 500 520 570 590 620 640 
RY 1295 1294 1293 1290 1290 1293 1294 1295 

KK DRD46 
KM Return diverted flow from CP D46 
DR DVD46 
* 

KK RDD46 
KM Route diverted flow from CP 046 to CP 022 
KM Crossing at SR-238 

KK DRDlO 
KM Return diverted flow from CP Dl0 
DR DVDlO 

HEC-1 INPUT PAGE103 

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

KK DRD47 
KM Return diverted flow from CP D4i 
DR DVD47 



* 

3877 KK RDD47 
3878 KM Route diverted flow from CP 047 to CP 022 
3879 KM Crossing at SR-238 
3880 RS 24 FLOW -1 
3881 RC 0.050 0.045 0.050 31080 0.0050 
3882 RX 0 300 500 520 570 590 700 940 
3883 RY 1295 1294 1293 1290 1290 1293 1294 1295 

LINE 

KK DRD15 
KM Return diverted flow from CP 015 
DR DVDlS 

KK RDD15 
KM Route diverted flow from CP Dl5 to CP 022 
KM Crossing at SR-238 
RS 16 FLOW -1 
RC 0.050 0.045 0.050 29860 0.0050 
RX 0 300 500 520 570 590 
RY 1295 1294 1293 1290 1290 1293 

KK CPD22 
KM Combine DRD13, DRD46, DRD10, DRD47, Dm15 with D22 
HC 6 19.171 * 

KK RCPD22 
KM Route flow from CP D22 to CP D33 
RS 5 FLOW -1 
RC 0.050 0.045 0,050 11330 0.0055 
RX 230 250 330 360 410 440 590 610 
RY 1214 1212 1211 1208 1208 1211 1212 1214 
* 

HEC-1 INPUT 

KK D33 
KM Runoff from 033 
BA 0.650 
LG 0.35 0.35 4.25 
UI 112 352 618 
UI 0 0 0 
UI 0 0 0 

KK CPD33 
KM Combine 022 with 033 
RC 2 19.821 
* 

KK D33RIV 
KM Combine D32RIV with D33 
HC 2 152.030 

KK RCPD33 
KM Route flow from CP D33RIV to CP G36RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 520 0.0030 
RX 680 700 1000 1050 1070 1120 1400 1420 
RY 1185 1180 1178 1175 1175 1178 1180 1185 

KK D45 
KM Runoff from D45 
BA 0.262 
LG 0.35 0.35 4.30 0.41 0 
UI 136 421 329 97 22 0 0 0 0 0 



1 

LINE 

1 

LINE 

KK G36RIV 
KM Combine D33RIV, D45 w i t h  G36 
HC 3 153.289 
* 

HEC-1 INPUT 

KK RCPG36 
KM Route  f low from CP G36RIV t o  CP G37RIV (WATERMANWASH) 
RS 2 FLOW -1 
RC 0.050 0.035 0.050 2960 0.0020 
RX 0 10 1540 1570 1610 1640 3190 3200 
RY 1192.5 1190.5  1178 1175 1175 1178 1190.5 1192.5 
* 

KK G37 
KM Runoff f rom G37 
BA 0.408 
LG 0.35 0.35 4.00 0 .47 0 
U I  156 472 592 253 77 1 9  0 0 0 0 
U I  0 0 0 0 0 0 0 0 0 0 

KK G37RIV 
KM Combine G36RIV, D44 w i t h  637 
HC 3 154.029 
* 

KK RCPG37 
KM Route f low from CP G37RIV t o  CP G38RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 1450 0.0020 
RX 0 1 0  1590 1615 1670 1700 3260 3270 
RY 1185.5  1183.5 1170 1166 1166 1170 1183.5 1185.5 
* 

KK 043 
KM Runoff f rom 043 
BA 0 .151 
LG 0.35 0.35 4 .15  0 .44 0 
U I  108 303 140 2 6 0 0 0 0 0 0 
U I  0 0 0 0 0 0 0 0 0 0 
* 

KK G12 
KM Runoff f rom G12 
BA 1.032 
LG 0.35 0.35 4.00 0.47 0 

HEC-1 INPUT PAGE106 

I D  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK DG12 
KM D i v e r t  f low i n t o  G39 
KM N a t u r a l  d i v e r g e n c e  o f  f l o w  due ta a b r a i d e d  c h a n n e l  network.  
DT DVG12 
DI 0 2 9 104 450 1353 3063 5126 7611 10481 





LINE 

. .. . . . . - - . - 
KM Route flow from CP D42RIV to CP D41RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 3000 0.0047 
R X .  0 900 1300 1350 1370 1420 1750 1770 
RY 1165 1160 1154 1150 1150 1154 1160 1165 
* 

HEC-1 INPUT 

KK 041 
X Runoff from 041 

KK D41RIV 
KM Combine D42RIV with D41 
HC 2 158.015 
* 

KK RCPD41 
KM Route flow from CP D41RIV to CP G40RIV (WATERMAN WASH) 
RS 1 FLOW -1 

KK GO2 
KM Runoff from GO2 
BA 2.061 
LG 0.35 0.35 3.95 0.48 32 
UI 329 1059 ' 1789 2230 1351 685 299 119 64 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK GO3 
KM Runoff from GO3 
BA 2.460 
LG 0.35 0.35 3.92 0.48 37 
UI 367 1193 1984 2667 1663 931 383 177 74 75 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CPG03 
KM COMBINE GO2 WITH GO3 
HC 2 4.521 
* 

4097 KK RCPG03 
4098 KM Route flow from CP GO3 to CP GO9 
4099 RS 4 FLOW -1 
4100 RC 0.050 0.045 0.050 10960 0.0094 
4101 RX 0 110 220 235 265 280 380 480 
4102 RY 13461343.5 1343 1340 1340 1343 1343.5 1346 

HEC-1 INPUT 

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



4103 
4104 
4105 

4106 
4107 
4108 
4109 
4110 
4111 

4112 
4113 
4114 
4115 
4116 
4117 
4118 

4119 
4120 
4121 

4122 
4123 
4124 
4125 
4126 
4127 

4128 
4129 
4130 
4131 
4132 
4133 
4134 

4135 
4136 
4137 
4138 
4139 
4140 

LINE 

4141 
4142 
4143 
4144 
4145 
4146 
4147 

4148 
4149 
4150 

4151 
4152 
4153 
4154 
4155 
4156 

4157 
4158 
4159 

KK DRG08 
KM Return diverted flow from CP GO8 

KK RDGO8 
KM Route flow from CP GO8 to CP GO9 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 10230 0.0092 
RX 0 270 570 585 615 
RY 1345 1344 1343 1340 1340 
* 

KK GO9 
KM Runoff from GO9 
BA 0.702 
LG 0.35 0.35 3.95 0.48 0 
UI 92 308 485 750 502 
UI 0 0 0 0 0 
UI 0 0 0 0 0 
* 

KK CPGO9 
KM Combine G03, DRG08 with GO9 
HC 3 5.625 

KK RCPGO9 
KM Route flow from CP GO9 to CP GI1 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 6830 0.0083 
RX 0 8 210 270 290 
RY 1283.5 1282 1281 1280 1280 
* 

KK G48 
KM Runoff from 648 
BA 1.909 
LG 0.35 0.35 3.95 0.48 58 
UI 584 2077 1992 1137 665 
UI 5 1 0 0 0 0 
UI 0 0 0 0 0 

KK RCPG48 
KM Route flaw from CP G48 to CP GO1 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 7310 0.0078 
RX 0 8 240 250 270 
RY 1373.5 1372 1371 1368 1368 

HEC-1 INPUT 

KK GO1 
KM Runoff from GO1 
BA 1.584 
LG 0.35 0.35 3.95 0.50 0 
UI 138 528 800 1284 1304 
111 38 39 0 0 0 

KK CPGO~ 
KM Combine G48 with GO1 
HC 2 3.493 

KK G10 
KM Runoff from GI0 

KK CPGlO 
KM Combine GO1 with G10 
HC 2 3.932 



LINE 

KK RCPGlO 
KM Route flow from CP G10 to CP GI1 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 7310 0.0078 
RX 0 200 430 440 4 60 470 590 900 
RY 1273 1272 1271 1268 1268 1271 1272 1273 

KK CPGll 
KM Combine G09, GI0 with Gll 
HC 3 10.161 
* 

KK DGll 
KM Divert flow into G42 
KM Natural diveroence of flow due to a braided channel network --- 

DT DVGll 
DI 0 4 6 162 355 635 712 1601 3684 6689 10322 
DQ 0 15 54 118 211 235 628 1563 3029 4544 
* 

HEC-1 INPUT PAGE111 

KK RCPGll 
KM Route remainder flow from CP GI1 to CP G40 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 11460 0.0069 
RX 0 9 110 170 220 280 370 379 
RY 11951193.25 1193 1190 1190 11931193.25 1195 

K G40 
M Runoff from G40 

KK CPG40 
KM Combine GI1 with 640 
HC 2 11.682 
* 

KK G40RIV 
KM Combine D41RIV with 640 
HC 2 169.296 
* 

KK RCPG40 
KM Route flow from CP G40RIV to CP D40RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 1350 0.0017 
RX 0 10 ' 750 770 820 870 1590 1600 
RY 1160 1158 1150 1146 1146 1150 1156 1158 
* 

.... - ~~ 

KM Runoff from 040 
BA 0.232 
LG 0.35 0.35 4.50 0.36 0 
111 134 405 271 69 14 



I 

LINE 

1 

LINE 

HEC-1 INPUT 

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

KK D40RIV 
KM Combine G4ORIV, 641 with 040 
HC 3 169.951 

KK RCPD4O 
KM Route flaw from CP D40RIV to CP D39RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 2270 0.0032 
RX 1455 1480 2150 2200 2225 2275 2700 2725 
RY 1150 1147 1145 1142 1142 1145 1147 1150 
* 

KK D3 6 
KM Runoff from 036 

KK 035 
KM Runoff from D35 
BA 1.178 
LG 0.35 0.35 3.92 0.46 0 
UI 95 376 570 883 1000 678 461 221 129 68 
UI 28 2 8 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK CPD35 
KM Combine 036 with 035 
HC 2 1.426 

KK RCPD35 
KM Route flow from CP 035 to CP D37 
RS 5 FLOW - 1 
RC 0.050 0.045 0,050 6560 0.0056 
RX 180 200 400 410 420 430 500 800 
RY 1202.5 1201 1201 1200 1200 1201 1202 1203 
* 

* 
HEC-1 INPUT PAGE113 

KK CPD37 
KM Combine D35 with D37 
HC 2 1.705 * 

KK D38 
KM Runoff from 038 

KK CPD38 
KM Combine D37 with 038 
HC 2 2.071 

KK RCPD38 
KM Route flow 
RS 3 FLOW 
RC 0.050 0.045 
RX 230 250 
RY 1166.5 1165 

from CP 038 to CP 039 
-1 

0.050 5660 0.0040 
280 290 310 
1164 1163 1163 



LINE 

KK CPD39 
KM Combine D38 with 039 
HC 2 2.363 
* 

KK D39RIV 
KM Combine D40RIV with D39 
HC 2 172.314 
* 

KK RCPD39 
KM Route flow from CP D39RIV to CP G42RIV (WATERMAN WASH) 

* 
HEC-1 INPUT 

KK RDGll 
KM ~oute flow from CP Gll to CP G42 
RS 7 FLOW -1 
RC 0.050 0.045 0.050 13900 0.0069 
RX 0 8 200 210 230 240 400 408 
RY 1211.5 1210 1209 1206 1206 1209 12101211.5 
* 

G42 
Runoff from G42 

0.694 
0.35 0.35 4.00 0.47 0 
103 337 559 753 469 263 108 4 9 22 2 1 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

CPG42 
Combine DRGll with G42 
2 10.854 

G42RIV 
Combine D39RIV with G42 
2 173.007 

KK RCPG42 
KM Route flow from CP G42RIV to CP B08RIV (WATERMAN WASH1 
RS 1 F1,OW -1 

~ ~ 

* ALL FLOW FROM C ROUTED THROUGH 807 OR 809 * **********************************************++++***********+************** 

KK C50 
KM Runoff from C50 



UI 0 0 0 0 0 

HEC-1 INPUT 

KK RCPCSO 
KM Route flow from CP C50 to CP C51 
RS 8 FLOW -1 
RC 0.050 0.045 0.050 6120 0.0049 
RX 0 163 326 490 510 
RY 1190 1189 1188 1187 1187 

KK CS1 
KM Runoff from C51 

KK CPC51 
KM Combine C50 with C51 
HC 2 0.650 

KK RCPC51 
KM Route flow from CP C51 to CP 807 
RS 3 FLOW -1 
RC 0.050 0,045 0.050 2630 0.0045 
RX 0 163 326 490 510 
RY 1170 1169 1168 1167 1167 

KK C52 
KM Runoff from C52 

KK RCPC52 
KM Route flow from CP C52 to CP 807 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 2590 0.0045 
RX 0 163 326 490 510 
RY 1170 1169 1168 1167 1167 

HEC-1 INPUT 

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

KK C53 
KM Runoff from C53 

KK RCPC53 
KM Route flow from CP C53 to CP B07 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 2920 0.0045 
RX 0 163 326 490 510 
RY 1170 1169 1168 1167 1167 
* 

KK 807 
KM Runoff from 801 
BA 0.340 



LINE 

KK CPB07 
KM Combine C51, C52, C53 with 807 
HC 4 1.574 

KK RCPB07 
KM Route flow from CP B07 to CP B08 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 5940 0.0036 
RX 0 163 326 490 510 674 837 
RY 1050 1049 1048 1047 1047 1048 1049 

HEC-1 INPUT 

ID ....... 1.......2.......3.......4.......5.......6.......7.... 

KK CPBO8 
KM Combine 807 with 808 
HC 2 2.004 
* 

KK B08RIV 
KM Combine G42RIV with B08 
HC 2 175.011 

KK RCPB08 
KM Route flow from CP B08RIV to CP B12RIV (WATERM?.N WASH1 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 230 0.0050 
RX 0 1800 2200 2350 2430 2580 3400 5200 
RY 1150 1140 1130 1125 1125 1130 1140 1150 
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* RETURNING FLOWS FROM DIVERTS IN C TO C33 
* ROUTES AND DIVERTS DIFFER FROM INDIVIDUAL MODEL * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

KK RUC13 
KM Route flow from CP C13 to CP C33A 
KM Crossing at SR-238 
RS 4 FLOW -1 

KK DRC31 
KM Return diverted flow from CP C31 
UR DVC31 
* 

RDC31 
Route flow from CP C31 to CP C33A 
Crossing at SR-238 
7 FLOW -1 

0.050 0.045 0.050 8840 0.0055 
0 230 360 370 405 

1485 1484 1483 1480 1480 

HEC-1 INPUT 



LINE 

4473 
4474 
4475 
4476 
4477 
4478 

1 

LINE 

KM Return diverted flow from CP C14 
DR DVC14 

. . . . . . - - - . 
KM Route flow from CP C14 to CP C33A 
KM Crossing at SR-238 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 8160 0.0056 
RX 0 230 360 370 405 

K K  DRClO 
KM Return diverted flow from CP C10 
DR DVClO 
* 

K K  RDClO 
KM Route flow from CP C10 to CP C33A 
KM Crossing at SR-238 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 6920 0.0055 
RX 0 230 360 370 405 415 525 780 
RY 1485 1484 1483 1480 1480 1483 1484 1485 

K K  RDC30 
KM Route flow from CP C30 to CP C33A 
KM Crossing at SR-238 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 5210 0.0055 
RX 0 230 360 370 405 
RY 1485 1484 1483 1480 1480 

KK CPC33A 
KM Temporary combine to reduce hydrographs 
KM Combine DRC13, DRC31, DRC14, DRClO with DRC30 
HC 5 3.784 

K K  RC33A 
KM Route flow from CP C33A to CP C33E 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 18680 0.0059 
RY n R 5n 75 110 135 180 

K K  DRC29 
KM Return diverted flow from CP C29 
DR DVC29 * 

K K  RDC29 
KM Route flow from CP C29 to CP C33B 
KM Cro~sinff at SR-238 



4493 KM Route flow from CP C28 to CP C33B 
4494 KM Crossina at SR-238 

RDC27 
Route flow from CP 
Crossing at SR-238 
4 FLOW -1 

0.050 0.045 0.050 
0 215 4 65 

1420 1419 1418 

4510 KM Return diverted flow from CP c20 
4511 OR OVC20 

* 

4512 KK RDC20 
4513 KM Route flow from CP C20 to CP C33B 
4514 KM Crossina at 98-238 

4517 
4518 

LINE 

RX 0 9 35 40 55 60 85 94 
RY 1420 1418.25 1418 1415 1415 1418 1418.25 1420 

HEC-1 INPUT PAGE120 

ID ....... 1.......2.......3.......4.......5.......6.......7......R. i n  

KK RC33B 
KM Route flow from CP C33B to CP C33D 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 5650 0.0058 
RX 0 10 50 75 110 135 180 188 
RY 1378 1376.5 1376 1372 1372 1316 1376.5 1378 
* 

4529 KM Return diverted flow from CP C24 
4530 DR DVC24 

KK RDC24 
KM Route flow from CP C22 and C24 to CP c33c 
KM Crossing at SR-238 

RDC25 
Route flow from CP C25 to CP C33C 
Crossing at SR-238 
5 FLOW -1 

0.050 0.045 0.050 4950 0,0048 
0 275 490 550 575 

1405 1404 1403 1400 1400 

4549 KM Return diverted flow from CP C26 
4550 DR DVC26 



RDCZ 6 
Route flow from CP C26 to CP C33C 
Crossing at SR-238 
8 FLOW -1 

0,050 0.045 0.050 8370 0.0056 
0 230 420 430 440 

HEC-1 INPUT 

I LINE 

KK DRD09 
KM Return diverted flow from CP DO9 
DR DVDO9 
* 

RDD09 
Route flow from CP 
Crossing at SR-238 
3 FLOW -1 

0,050 0.045 0.050 
0 275 490 

1405 1404 1403 

KK CPC33C 
KM Temporary combine to reduce hydrographs 
KM Combine DRC24, DRC25, DRC26 with DRD09 
HC 4 13.951 
* 

KK RC33C 
KM Route flow from CP C33C to CP C33D 
RS 2 FLOW -1 

KM Temporary combine to reduce hydrographs 
KM Combine CPC33B WITH CPC33C 
HC 2 13.951 

KK RC33D 
KM Route flow from CP C33D to CP C33E 
RS 2 FLOW -1 
RC 0,050 0.045 0.050 4530 0.0050 
RX 0 20 180 230 290 340 430 450 
RY 1350 1348 1345 1340 1340 1345 1348 1350 
* 

KK CPC33E 
KM Temporary combine to reduce hydrographs 
KM Combine CPC33A WITH CPC33D 
HC 2 13.951 * 

KK RC33E 
KM Route flow from CP C33E to CP C33F 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 6050 0.0045 
RX 0 1400 2000 2045 2125 2170 2770 4170 
RY 1340 1328 1325 1320 1320 1325 1328 1340 
* 

HEC-1 INPUT 1 

LINE 

KK RDD12 
KM Route flow from CP Dl2 to CP C33F 
KM Crossing at SR-238 
RS 15 FLOW -1 



LINE 

KK CPC33F 
KM Temporary combine to reduce hydrographs 
KM Combine CPC33E WITH DRD12 
HC 2 14.079 
* 

KK RC33F 
KM Route flow from CP C33F to CP CP C33 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 2940 0.0045 
RX 0 1400 2000 2045 2125 2170 2770 4170 
RY 1320 1308 1305 1300 1300 1305 1308 1320 

KK C33 
KM Runoff from C33 
BA 32.501 
LG 0.35 0.35 3.48 
UI 1444 2261 5603 
UI 8930 7179 5102 
UI 443 442 0 
U1 0 0 0 

KK RCPC33 
KM Route flow from CP C33 to CP C34 
RS 6 FLOW -1 
RC 0.050 0,045 0.050 15840 0.0057 
RX 0 10 430 500 560 630 1060 1070 
RY 1262 1259.5 1258 1255 1255 1258 1259.5 1262 

HEC-1 INPUT PAGE123 

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

KK C34 
KM Runoff from C34 
BA 0.834 
LG 0.35 0.35 3.45 0.62 0 
UI 73 278 421 676 686 470 311 138 8 6 38 
UI 2 1 20 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK CPC34A 
KM Combine C33 with C34 
HC 2 47.414 

KK C35 
KM Runoff from C35 

KK RCPC35 
KM Route flow from CP C35 to CP C34 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 1280 0.0049 
RX 0 8 50 220 280 450 495 503 
RY 1219.5 1218.25 1218 1214 1214 1218 1218.25 1219.5 

KK CPC34 
KM Combine C35 with C34 
HC 2 53.245 

KK RCPC34 
KM Route flow from CP C34 to CP C36 



4667 
4668 
4669 
4670 
4671 
4672 
4673 

1 

LINE 

1 

LINE 

RS 2 FLOW -1 
RC 0,050 0.045 0,050 4070 0.0049 
RX 0 10 410 580 640 810 1210 1220 
RY 1221 1219 1218 1214 1214 1218 1219 1221 

KK C36 
KM Runoff from C36 
BA 3.059 
LG 0.35 0.35 3.71 0.52 0 
UI 308 1113 1694 2807 2405 1629 968 437 250 7 9 
UI 7 9 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

IlEC--1 INPUT PAGE124 

KK CPC36 
KM Combine C34 with C36 
HC 2 56.304 * 

KK RCPC36 
KM Route flow from CP C36 to CP C49 
RS 1 FLOW -1 
RC 0,050 0.045 0.050 2380 0.0043 
RX 0 10 440 510 570 640 1080 1090 
RY 1198 1196 1195 1190 1190 1195 1196 1198 

KK C49 
KM Runoff from C49 
BA 0.186 
LG 0.35 0.35 4.45 0.34 0 
UI 133 373 172 33 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CPC49 
KM Combine C36 with C49 
HC 2 56.490 
* 

KK RCPC49 
KM Route flow from CP C49 to CP C48 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 2300 0.0045 
RX 0 10 430 500 560 630 1060 1070 
RY 1188.5 1186.5 1185 1180 1180 1185 1186.5 1188.5 
* 

KK C40 
KM Runoff from C40 

KK DC40 
KM Divert flow into C43 
KM Natural diveroence of flow due to a braided channel network 

HEC-1 INPUT 

KK RCPC40 
KM Route remainder flow from CP C40 to CP C42 

0.0125 
... 230 260 330 400 
1308 1305 1305 1308 1309 1310 

KK C41 
KM Rllnoff from C41 
BA 0.078 



' KK DC41 
KM Divert flow into C46 
KM Natural divergence of flaw due to a braided channel network. 
DT DVC4l 
DI 0 25 111 291 888 2325 4280 6549 9192 
DQ 0 8 37 106 385 1111 2018 3136 4444 * 

KK RCPC41 
KM Route remainder flow from CP C41 to CP C42 

KK CPC42 
KM Combine C40, C41 with C42 
HC 3 0.357 
* 

KK DC42A 
KM Divert flow from C42 into C45 
KM Natural divergence of flow due to a braided channel network. 
DT DVC42A 
DI 0 38 139 312 569 662 1453 3247 5517 
DQ 0 14 53 125 235 289 597 1335 2232 * 

HEC-1 INPUT 

KK DC42B 
KM Divert flow from C42 into C47 
KM Natural divergence of flow due to a braided channel network. 
DT DVC42B 
DI 0 24 8 6 187 334 372 856 1912 3285 
DQ 0 12 43 94 167 187 423 934 1615 * 

RCPC42 
Route remainder flow from 
4 FLOW -1 

0.050 0.045 0.050 6390 
0 100 175 195 

1285 1284 1282 1280 

KK DRC41 
KM Return diverted flow from CP C41 
DR DVC41 

KK ROC41 
KM Route flow from CP C41 to CP C46 
RS 10 FLOW -1 
RC 0.050 0.045 0.050 9810 0.0097 
RX 0 100 200 230 240 250 350 450 
RY 1295 1294 1292 1290 1290 1292 1294 1295 

KK C46 
KM Runoff from C46 
BA 0.245 
LG 0.35 0.35 4.10 0.42 0 
UI 30 102 159 255 180 117 53 2 8 11 
UI 7 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 



KK CPC46 
KM Combine C42, DRC41 with C46 
HC 3 0.602 

I LINE 

4820 
4821 
4822 
4823 
4824 
4825 

1 

LINE 

KK DC46 
KM Divert flow into C47 
KM Natural divergence of flow due to a braided channel network. 
DT DVC46 
DI 0 42 104 211 297 862 2275 4234 8970 
OQ 0 0 7 33 89 328 956 1732 3807 * 

HEC-1 INPUT PAGE127 

KK RCPC46 
KM Route remainder flow from CP C46 to CP C37 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 5190 0.0070 
RX 0 100 165 195 205 235 300 400 
HY 1230 1229.5 1229 1227 1227 1229 1229.5 1230 
* 

KK C37 
KM Runoff from C37 

KK RCPC37 
KM Route flow from CP C37 to CP C48 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3410 0.0061 
RX 0 8 100 125 135 160 285 293 
RY 11911189.5 1189 1187 1187 1189 1189.5 1191 
* 

KK C48 
KM Runoff from C48 
BA 0.255 
LG 0.35 0.35 4.40 0.35 0 
UI 118 376 335 118 28 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 * 

KK CPC48A 
KM Combine C37 with C48 
HC 2 2.652 

KK CPC48 
KM Combine C49 with C48 
HC 2 59.142 * 

KK RCPC48 
KM Route flow from CP C48 to CP C47 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 '1420 0.0072 
RX 0 8 250 320 380 
RY 1178 1176.5 1175 1170 1170 

HEC-1 INPUT 

KK C39 
KM Runoff from C39 
BA 0.129 
LG 0.35 0.35 2.85 0.96 0 
UI 92 259 120 22 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 



DC39 
Divert flow into C38 

Natural divergence of flow due to a braided channel network. 
DVC39 

RCPC39 
Route remainder flow from CP C39 to CP C43 

K K  RDC40 
KM Route flow from CP C40 to CP C43 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 2750 0.0111 
RX 0 100 175 195 205 225 300 400 
RY 1328 1327 1326 1324 1324 1326 1326 1327 

K K  C43 
KM Runoff from C43 
BA 0.209 
LG 0.35 0.35 2.97 0.87 0 
UI 150 418 194 37 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

K K  CPC43 
KM Combine C39, DRC40 with C43 
HC 3 0.508 

HEC-1 INPUT PAGE129 

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

K K  DC43 
KM Divert flow into C38 
KM Natural divergence of flow due to a braided channel network 
nm norm 

K K  RCPC43 
KM Route remainder flow from CP C43 to CP C44 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 5090 0.0100 
RX 0 100 155 190 210 245 300 400 
RY 1268 1267 1266 1264 1264 1266 1267 1268 
* 

K K  DRC42A 
KM Return diverted flow from CP C42 
DR DVC42A 
* 

K K  RUC42A 
KM Route flow from CP C42 to CP C45 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3540 0.0087 
RX 0 100 200 230 245 275 350 450 
RY 1275 1274 1273 1270 1270 1273 1274 1275 
* 



LINE 

KK CPC45 
KM Combine DRC42A with C45 
RC 2 0.482 * 

KK DC45 
KM Divert flow into C47 
KM Natural divergence of flow due to a braided channel network. 
DT DVC45 
DI 0 23 8 9 207 386 979 2098 3473 5427 7320 
DQ 0 12 47 110 208 548 1140 1879 2926 3943 
* 

HEC-1 INPUT PAGE130 

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

KK RCPC45 
KM Route remainder flow from CP C45 to CP C44 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 1060 0.0097 
RX 0 80 160 170 180 190 270 350 
RY 1253 1252 1251 1250 1250 1251 1252 1253 

KK C44 
KM Runoff from C44 

KK CPC44 
KM combine C43, C45 with C44 
HC 3 0.990 

KK RCPC44 
KM Route flow from CP C44 to CP C47 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 11370 0.0070 
RX 0 75 150 180 190 220 295 370 
RY 1220 1219.5 1219 1216 1216 1219 1219.5 1220 

KK DRC39 
KM ~eturn diverted flow from CP C39 
DR DVC39 

KK RDC39 
KM Route flow from CP C39 to CP C38 
RS 8 FLOW -1 
RC 0.050 0.045 0.050 9860 0.0107 
RX 0 50 105 125 135 155 210 260 
RY 1350 1349 1348 1346 1346 1348 1349 1350 

KK DRC43 
KM Return diverted flow from CP C43 
DR DVC43 

KK RDC43 
KM Route flaw from CP C43 to CP C38 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 3900 0.0092 
RX 0 100 190 230 240 280 330 380 
RY 1280 1279 1278 1276 1276 1278 1279 1280 

HEC-1 INPUT PAGE131 

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

KK C38 
KM Runoff from C38 



LINE 

RCPC38 
Route flow 
9 FLOW 

0.050 0.045 
0 75 

1220 1219.5 

from CP C38 to CP C47 
-1 

KK RDC42B 
KM Route flaw from CP C42 to CP C47 
RS 14 FLOW -1 
RC 0.050 0.045 0.050 15450 0.0078 
RX 0 50 125 170 180 225 300 350 
RY 1205 1204.5 1204 1201 1201 1204 1204.5 1205 

KK DRC45 
KM ~eturn diverted flow from CP C45 
DR DVC45 

KK DRC46 
KM Return diverted flow from CP C46 
DR DVC46 

HEC-1 INPUT PAGE132 

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

KK ROC46 
KM mute flow from CP C46 to CP C47 
RS 10 FLOW - 1 
RC 0.050 0.045 0.050 9620 0.0067 
RX 0 50 125 170 180 225 300 350 
RY 1205 1204.5 1204 1201 1201 1204 1204.5 1205 

KM Runoff from C47 

KK CPC47 
KM Combine C48 with C47 
HC 2 61.462 

KK RCPC47 
KM Route flow from CP C47 to CP 809 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 7940 0.0038 
RX 0 1100 2250 2410 2525 2600 4300 5300 
RY 1160 1155 1150 1147 1147 1150 1155 1160 
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* WATERSHED C COMPLETED 



I LINE 

5041 

1 

LINE 

* BEGIN WATERSHED B * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

""- 
Runoff from 809 

0.263 
0.38 0.29 3.71 
39 128 212 

KK CPB09 
KM Combine C47 with 809 
HC 2 61.125 

KK RCPB09 
KM Route flow from CP 809 to CP BIZ 
RS 1 FLOW -1 
RC 0,050 0.045 0.050 1070 0.0111 
RX 0 1100 2250 2410 2525 2600 4300 5300 
RY 1150 1145 1140 1137 1131 1140 1145 1150 

KK 801 
KM Runoff from 801 
BA 5.157 
LG 0.35 0.35 2.86 
111 448 1122 2603 

KK RCPBOl 
KM Route flow from CP B01 to CP 803 
RS 14 FLOW -1 
RC 0.050 0.045 0.050 23310 0.0091 
RX 2490 2500 2750 2900 3100 3250 3500 3510 
RY 1400 1399 1398 1397 1397 1398 1399 1400 
* 

KK 802 
KM Runoff from 802 

KK RCPBO2 
KM Route flow from CP B02 to CP 803 
RS 2 FLOW -1 

KK B03 
KM Runoff from B03 

HEC-1 INPUT PAGE134 

KK CPB03 
KM Combine 801, 802 with B03 
HC 3 21.951 

KK DB03A 
KM Divert flow from CP 803 into basin B16 
KM Natural divergence of flow due to a braided channel network. 



KK 08038 
KM Divert flow from CP 803 into basin 818 
KM Natural divergence of flow due to a braided channel network. 

KK RCPB03 
KM Route remainder flow from CP 803 to CP B13 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 3000 0.0079 
RX 590 600 830 880 920 970 1210 1220 
RY 1240 1238.5 1237 1234 1234 1237 1238.5 1240 

KK 813 
KM Runoff from 813 
BA 0.155 
LG 0.35 0.35 4.25 0.39 0 
UI 197 345 50 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK CPB13 
KM Combine 803 with 813 
HC 2 22.112 

KK 0813 
KM Divert flow from CP B13 into basin 814 
KM Natural divergence of flaw due to a braided channel network. 
DT DVB13 
DI 0 57 206 4 63 847 1376 2068 3470 7043 
DQ 0 47 167 375 687 1117 1680 2797 5778 

HEC-1 INPUT 

0 LINE 

KK RCPB13 
KM Route remainder flow from CP B13 to CP B05 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 4040 0.0054 
RX 0 200 400 530 570 700 950 1200 
RY 1220 1219 1218 1215 1215 1218 1219 1220 
* 

KK 804 
KM Runoff from 804 
BA 0.845 
LG 0.35 0.35 4.20 0.40 0 
UI 126 410 681 916 572 319 132 60 26 
UI 0 0 0 0 '  0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

KK RCPB04 
KM Route flow from CP B04 to CP 805 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3540 0.0054 
RX 0 200 400 530 570 700 950 1200 
RY 1220 1219 1218 1215 1215 1218 1219 1220 

KK CPBOS 
KM Combine B13, 504 with 805 
HC 3 23.489 



RCPBO5 
Route flow from CP 505 to CP 810 
7 FLOW -1 

0.050 0.045 0,050 8260 0.0049 
1140 1150 1200 1450 1550 
1181 1180.5 1180 1179 1179 

B06 
Runoff from B06 

0.566 
0.35 0.35 4.60 0.31 0 
153 451 787 487 200 7 4 23 
0 0 0 0 0 0 0 

HEC-1 INPUT 

...... 1 ....... 2.......3.......4.......5.......6.......7.. LINE 

RCPE06 
Route flow from CP 806 to CP 510 
8 FLOW -1 

0.050 0.045 0.050 6960 0.0045 
0 600 1200 1450 1550 1800 2400 

1181 1180.5 1180 1179 1179 1180 1180.5 

CPBlO 
Combine 805, B06 with B10 
3 24.607 

511 
Runoff from Bll 

CPBll 
combine B10 with 811 
2 24.846 

RCPBll 
Route flow from CP 811 to CP 512 
5 FLOW -1 

0.050 0.045 0.050 4880 0.0062 
0 900 1900 2000 2100 2200 3400 

1160 1155 1150 1149 1149 1150 1151 

812 
Runoff from 812 

HEC-1 INPUT 

....... ....... 1 2.......3.......4.......5.......6.......7.. L I N E  ID. 

CPB12A 
combine Bll with 812 
2 25.179 

CPB12 
Combine 809 with 812 
2 86.903 



LINE 

KK H02 
m Runoff from HOZ 

KK RCPHO2 
KM Route flow from CP HO2 to CP H01 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 8320 0.0250 
RX 165 185 250 215 300 325 385 405 
RY 1499 1498 1497 1495 1495 1497 1498 1499 

KK CPHO1 
KM Combine H02 with H01 
HC 2 3.197 
* 

KK DHOl 
KM Divert flow into H25 
KM Natural divergence of flow due to a braided channel network. 
DT DVHOl 
DI 0 103 365 838 1526 2436 4637 10385 17349 
DQ 0 64 228 521 978 1287 1813 4589 8300 * 

KK RCPHOI 
KM Route remainder flow from CP H01 to CP H24 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5720 0.0125 
RX 180 200 300 315 325 340 440 460 
RY 1361 1359 1358 1357 1357 1358 1359 1361 

HEC-1 INPUT 

ID . . . . . . .  

KK H24 
KM Runoff from H24 
BA 0.416 
LG 0.35 0.35 3.95 
UI 297 835 384 
UI 0 0 0 * 

KK CPH24 
KM Combine H01 with H24 
HC 2 3.613 
* 

KK RCPH24 
KM Route flow from CP H24 to CP H55 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 6120 0.0089 
RX 160 180 300 310 315 325 460 480 
RY 1310.5 1309 1308 1307 1307 1308 1309 1310.5 

KK CPH55 
KM Combine HZ4 with H55 
HC 2 3.953 



1 

LINE 

I 

LINE 

KK RCPH55 
KM Route flaw from CP H55 to CP H56 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 7220 0.0077 
RX 200 220 360 375 380 395 520 540 
RY 1231 1229 1228 1227 1227 1228 1229 1231 

KK H56 
KM Runoff from H56 
R 

HEC-1 INPUT PAGE139 

KK CPH56 
KM Combine H55 with H56 
HC 2 4.347 
* 

KK RCPH56 
KM Route flow from CP H56 to CP H57 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 7020 0.0071 
RX 200 220 325 340 345 360 480 500 
RY 1181 1179 1178 1177 1177 1178 1179 1181 

KK H57 
KM Runoff from H57 
BA 0.421 
LG 0.35 0.35 4.00 
UI 196 619 554 
UI 0 0 0 

KK CPH57 
KM Combine H56 with H57 
WC 2 4.768 

KK RCPH57 
KM Route flow from CP H57 to CP H68 
RS 3 FLOW -1 
RC 0.050 0,045 0.050 5990 0.0056 
RX 190 210 300 330 350 380 470 490 
RY 1143 1142 1141 1140 1140 1141 1142 1143 

KK CPH68 
KM Combine H57 with H68 
HC 2 5.107 

KK B12RIV 
KM Combine B08RIV, H68 with 812 
HC 3 262.589 

HEC-1 INPUT PAGE140 

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

KK RCPB12 
KM Route flow from CP B12RIV to CP H69RIV (WATERMAN WASH) 
RS 1 FLOW - 1 
RC 0.050 0.035 0.050 1510 0.0026 
RX 0 800 1600 1665 1735 1800 2600 3400 
RY 1140 1136 1134 1130 1130 1134 1136 1140 



DM01 
Return diverted flow from CP H01 

DVHOl 

H25 
Runoff from H25 

0.317 
0.35 0.35 3.95 0.49 0 
226 636 293 57 0 0 0 
0 0 0 0 0 0 0 

CPH25 
Combine DRHOl with HZ5 
2 3.514 

RCPH25 
Route flow from CP H25 to CP H58 
3 FLOW -1 

0.050 0.045 0.050 6160 0.0089 
160 180 260 270 275 285 390 

1320.5 1319 1318 1317 1317 1318 1319 

HEC-1 INPUT 

ID ....... I... .... 2.......3.......4.......5.......6... LINE 

KK CPH58 
KM Combine H25 with H58 
HC 2 3.819 
* 

KK RCPH58 
KM Route flow from CP H58 to CP H59 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5200 0.0078 
RX 300 320 400 420 430 450 
RY 1256 1254 1253 1252 1252 1253 

KK RCPH26 
KM Route flow from CP H26 to CP H59 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3880 0.0079 
RX 350 370 400 420 430 450 
RY 1255 1254 1253 1252 1252 1253 
* 

KK H59 
KM Runoff from H59 
BA 0.386 
LG 0.35 0.35 3.95 0.48 0 
U1 276 774 357 69 0 0 
UI 0 0 0 0 0 0 



KM Combine H58, H26 with H59 
HC 3 4.959 
* 

KK DH59 
KM Divert flow into H61 
KM Natural diverqence of flow due to a braided channel network. 

HEC-1 INPUT 1 

LINE 

KK RCPH59 
KM Route remainder flow from CP H59 to CP H60 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 9190 0.0071 
RX 350 370 400 430 470 500 530 550 
RY 1183 1182 1181 1180 1180 1181 1182 1183 
* 

KK H60 
KM Runoff from H60 
BA 0.551 
LG 0.35 0.35 3.95 0.48 0 
UI 163 413 790 454 166 54 23 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

KK CPH60 
KM Combine H59 with H60 
HC 2 5.510 

KK RCPH60 
KM Route flow from CP H60 ta CP H69 
RS 3 FLOW -1 
RC 0.050 0.045 0,050 6110 0.0068 
RX 300 320 350 400 415 465 495 515 
RY 1145 1144 1143 1142 1142 1143 1144 1145 

KK RDH59 
KM Route flow from CP H59 to CP H61 ~ ~~ ~ ~- 

RS 4 FLOW -1 
RC 0.050 0.045 0,050 9090 0.0072 
RX 330 350 400 410 420 430 480 500 
RY 1184 1182.2 1182 1180 1180 1182 1182.2 1184 

KK H61 
KM Runoff from H61 

* 
HEC-1 INPUT 

LINE 

KK CPH61 
KM Combine Dm59 with H61 
HC 2 5.431 * 



LINE 

5419 

KM Runoff f rom H69 
BA 0.530 
LG 0.35 0.35 3 .95  0.48 0  
UI 246 780 698 244 57 0  0  0  0  0  
U I  0  0  0  0  0  0  0  0  0  0  * 

KK CPH69 
KM Combine H60, H61 w i t h  H69 
HC 3 6.513 
* 

KK H69RIV 
KM Combine B12RIV w i t h  H69 
HC 2 265.904 
* 

KK RCPH69 
KM Route f l o w  from CP H69RIV t o  CP BlSRIV IWATERMPIN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0 .050 1210 0.0033 
RX 680 700 1400 1465 1535 1600 2300 2320 
RY 1134 1130 1124 1120 1120 1124 1130 1134 

KK RCPH65 
KM Route f low from CP H65 t o  CP H67 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 5890 0 .0071 
RX 0 163 326 490 510 674 837 1000 
RY 1180 1179 1178 1177 1177 1178 1179 1180 
* 

HEC-1 INPUT PAGE144 

KK H67 
KM Runoff f rom H67 

KK CPH67 
KM Combine H65 w i t h  H67 
HC 2  0.602 

KK RCPH67 
KM Route f low 
RS 6 FLOW 
RC 0.050 0.045 
RX 0 163 

from CP H67 t o  CP H70 
-1 

0.050 5410 0.0062 
326 490 510 

1138 1137 1137 

KK H70 
KM Runoff f rom H70 
BA 0.493 
LG 0.35 0 .35 4 .00  0 .47 0  
UI 159 460 723 382 122 38 22 0  0  0  
U I  0  0  0  0  0  0  0  0  0  0  
* 

KK CPH70 
KM Combine H67 w i t h  H70 
HC 2 1 .095 
* 

KK B15 
KM Runoff from 815 
BA 0.644 
LG 0.35 0 . 3 5  4.40 0 . 3 5  0  
UI 161 476 859 579 263 103 27 2  4 0 0  



LINE 

KK B15RIV 
KM Combine H69RIV, H70 with 815 
KM Bullard Avenue crossing at B15RIV 
HC 3 267.644 

KK RCPB15 
KM Route flow from CP B15RIV to CP B45RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 4500 0.0049 
RX 0 1700 3420 3570 3650 3800 4900 6900 
RY 1140 1130 1120 1115 1115 1120 1130 1140 

HEC-1 INPUT 

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

KK DRB13 
KM Return diverted flow from CP 813 
DR DVB13 
* 

KK RDB13 
KM Route diverted flow from CP B13 to CP 814 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 8410 0.0054 
RX 690 710 830 880 920 970 1070 1090 
RY 1210 1208.5 1207 1204 1204 T207 1208.5 1210 

K B14 
M Runoff from 814 

KK CPB14 
KM combine DRB13 with 814 
HC 2 22.505 
* 

KK 821 
KM Runoff from 821 

KK CPB21 
KM combine 814 with B21 
RC 2 22.818 

1 

LINE 

K K  845 
KM Runoff from B45 

* 
HEC-1 INPUT PAGE146 

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

KK CPB45 
KM Combine 821 with 845 

a 
HC 2 23.780 



KM Combine B15RIV with 845 
HC 2 269.312 * 

tte flow from CP 845RIV to CP H72RIV (WATERMAN WASH) 

KK RCPH22 
KM Route flow from CP HZ2 to CP H23 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5100 0.0088 
RX 0 150 300 350 380 430 580 730 
RY 1336 1334 1332 1330 1330 1332 1334 1336 

KK H03 
KM Runoff from H03 

1 

LINE 

HEC-1 INPUT 

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

KK HZ1 
KM Runoff from HZ1 
BA 0.763 

KK CPH21 
KM Combine H03 with HZ1 
HC 2 2.186 
* 

KK RCPH21 
KM Route flow from CP HZ1 to CP H23 

KK CPH23 
KM Combine H22, HZ1 with H23 
HC 3 4.354 



ute flaw from CP H23 to CP H62 RO 
2 FLOW -1 

0,050 0.045 0.050 6290 0.0089 
120 l d f l  380 430 

1285.3 1281 1283 

HZ7 
Runoff from H27 

0.383 
0.35 0.35 3.95 0.50 0 
199 614 482 142 32 0 
0 0 0 0 0 0 

HEC-1 INPUT 

LINE ID. 

H62 
Runoff from H62 

0.494 
0.35 0.35 3.95 0.48 0 
284 864 578 147 29 0 
0 

CPH62 
Combine H23, HZ1 with H62 
3 5.231 

RCPH62 
Route flow from CP H62 to CP H63 
2 FLOW -1 

0.050 0.045 0.050 3970 0.0079 
8 0 100 400 420 430 450 

1251 1249 1248 1247 1241 1248 

RCPH20 
Route flow from CP HZ0 to CP HZ8 
3 FLOW -1 

0.050 0,045 0.050 1390 0.0125 
230 250 280 290 295 305 

1300.5 1299 1298 1297 1297 1298 

HZ8 
Runoff from HZ8 

HEC-1 INPUT 

...... 1 ....... 2.......3.......4.......5.......6.. LINE ID. 

CPH28 
Combine HZ0 with HZ8 
2 1.237 



H63 
Runoff f rom H63 

0.167 
0.35 0 .35 4.00 0.47 

155 366 108 1 6  
0 0 0 0 

CPH63 
Combine H62, HZ8 w i t h  H63 

3 6.635 

DH63 
D i v e r t  f l o w  i n t o  H53 

N a t u r a l  d i v e r g e n c e  of f low due t o  a b r a i d e d  c h a n n e l  network.  
DVH63 

0 73 166 315 405 847 1669 2987 5490 
0 0 7 3 1 7 5 233 541 1071 2154 

KK RCPH63 
KM Route  r emainder  f l o w  from CP H63 t o  CP H66 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 7290 0.0074 
RX 260 280 450 470 475 495 640 660 
RY 1201.5 1199 1198 1197 1197 1198 1199 1201.5  
* 

H66 
Runoff f rom H66 

0.722 
0 .35 0.35 4.00 0.47 0 

134 413 751 743 433 182 8 6 24 24 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

HEC-1 INPUT 

LINE 

KK CPH66 
KM Combine H63 w i t h  H66 
HC 2 7.357 

KK RCPH66 
KM Route f l a w  
RS 3 FLOW 
RC 0 .050  0.045 
RX 180 200 
RY 1171  1169 

f rom CP H66 t o  CP H71 
- 1  

KK H71 
KM Runoff f rom H71 
BA 0.648 
LG 0.35 0.35 4.00 0.47 0 
U I  301 954 853 299 70 0 0 0 0 
U I  0 0 0 0 0 0 0 0 0 
* 

KK CPH71 
KM Combine H66 w i t h  H71 
HC 2 8 .005 
* 

KK RCPH71 
KM Route f low from CP H71 t o  CP HI2 
RS 2 FLOW -1 
RC 0.050 0.045 0 .050 3330 0.0060 
RX 180 200 400 420 430 450 650 670 
RY 1121 1119 1118 1117 1117 1118 1119 1121 



5672 KM Runoff from H72 
5673 BA 0.422 
5674 LG 0.35 0.35 4.15 0.44 0 
5675 UI 343 891 333 53 0 0 0 0 0 0 
5676 UI 0 0 0 0 0 0 0 0 0 0 

* 

5677 KK CPH72 
5678 KM Combine H71 with H72 
5679 HC 2 8.427 

5680 KK H72RIV 
5681 KM Camblne H70RIV wlth H72 
5682 HC 2 277.739 * 

1 HEC-1 INPUT 

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

5683 KK RCPH72 
5684 KM Route flow from CP H72RIV to CP B46RIV (WATERMAN WASH) 
5685 RS 3 FLOW -1 
5686 RC 0.050 0.035 0.050 6010 0.0031 
5687 RY 0 1600 2850 2925 3025 3100 4200 6200 
5688 RY 1120 1110 1105 1100 1100 1105 1110 1120 

* 

5689 KK 820 
5690 KM Runoff from 820 
5691 BA 0.177 
5692 LG 0.35 0.35 4.00 0.43 0 
5693 UI 102 309 208 52 10 0 0 0 0 0 
5694 UI 0 0 0 0 0 0 0 0 0 0 

5695 KK RCPB20 
5696 KM Route flaw from CP 820 to CP 844 
5697 RS 9 FLOW -1 
5698 RC 0.050 0.045 0.050 10890 0.0065 
5699 RY 0 100 200 250 280 330 430 530 
5700 RY 1130 1129.5 1129 1127 1127 1129 1129.5 1130 

* 

5701 KK B44 
5702 KM Runoff from 844 
5703 BA 0.375 
5704 LG 0.35 0.35 4.30 0.37 0 
5705 OI 8 6 260 478 349 174 64 22 14 0 0 
5706 UI 0 0 0 0 0 0 0 0 0 0 

5707 KK CPB44 
5708 KM Combine 820 with 844 
5709 HC 2 0.553 

5710 KK RCPB44 
5711 KM Route flow from CP B44 to CP 846 
5712 RS 6 FLOW -1 
5713 RC 0.050 0.045 0.050 7420 0.0038 
5714 RX 0 100 200 220 230 250 350 450 
5715 RY 1123 1122 1120 1117 1117 1120 1122 1123 

5716 KK 842 
5717 KM Runoff from B42 
5718 BA 0.197 
5719 LG 0.35 0.35 4.00 0.43 0 
5720 UI 102 316 248 73 17 0 0 0 0 0 
5721 UI 0 0 0 0 0 0 0 0 0 0 

* 
1 HEC-1 INPUT PAGE152 

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

5722 KK RCPB42 
5723 KM Route flow from CP 842 to CP 843 
5724 RS 5 FLOW -1 
5725 RC 0.050 0.045 0.050 5600 0.0072 
5726 RX 290 300 325 375 425 475 500 510 
5727 RY 1161 1159.5 1159 1158.5 1158.5 1159 1159.5 1161 



LINE 

KK CPB43 
KM Combine  B42 w i t h  8 4 3  
HC 2  0 . 3 7 1  

KK 8 4 1  
KM R u n o f f  f r o m  8 4 1  
BA 0 . 4 4 5  

KK CPB41 
KM Combine  B43  w i t h  8 4 1  
HC 2  0 . 8 1 6  
* 

KK RCPB41 
KM R o u t e  f l o w  f r o m  CP 8 4 1  t o  CP B46 
RS 4  FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  5 9 1 0  0 . 0 0 5 7  
RX 0  2 0 0  4 0 0  4 7 5  5 2 5  600  800  1 0 0 0  
RY 1 1 2 5  1 1 2 4  1 1 2 3  1 1 2 1  1 1 2 1  1 1 2 3  1 1 2 4  1 1 2 5  

KK 8 4 6  
KM R u n o f f  f r o m  B46 
BA 1 . 0 6 3  
LG 0 . 3 5  0 . 3 5  4 . 4 5  0 .34  0  
UI 9 9  3 7 0  5 6 2  92  4  8 5 2  5 8 4  367  1 6 1  
UI 2 7  2 7  0  0  0  0  0  0  
UI 0  0  0  0  0  0  0  0  

HEC-1 INPUT 

KK CPB46 
KM Combine  B44,  8 4 1  w i t h  B46 
HC 3  2 . 4 3 2  
* 

KK B46RIV 
KM Combine  H72RIV w i t h  8 4 6  
HC 2  2 8 0 . 1 7 1  
* 

KK RCPB46 
KM R o u t e  f l o w  f r o m  CP B46RIV t o  CP H74RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0 . 0 5 0  0 . 0 3 5  0 . 0 5 0  4 5 0  0 . 0 0 5 0  
RX 0  9 5 0  1 9 0 0  2 1 1 0  2 1 9 0  2 4 0 0  3 9 0 0  5 4 0 0  
RY 1 1 1 0  1 1 0 5  1 1 0 0  1 0 9 5  1 0 9 5  1 1 0 0  1 1 0 5  1 1 1 0  
* 

KK D m 6 3  
KM R e t u r n  d i v e r t e d  f l o w  f r o m  CP H63 
DR DVH63 
* 

KK HDH63 
KM R o u t e  f l a w  f r o m  CP H63 t o  CP H53 
RS 3  FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  5 9 2 0  0 . 0 0 7 5  
RX 1 2 0  1 4 0  2 5 0  2 6 5  2 7 0  2 8 5  4 2 0  4 4 0  
RY 1 2 1 0 . 5  1 2 0 9  1 2 0 8  1 2 0 7  1 2 0 7  1 2 0 8  1 2 0 9  1 2 1 0 . 5  
* 

KK H53 
KN R u n o f f  f r o m  H 5 3  
HA 0 . 3 8 6  



KK CPH53 
KM Combine DRH63 with H53 
HC 2 7.021 * 

KK H18 
KM Runoff from HI8 

* 
HEC-1 INPUT PAGE154 1 

LINE 

KK RCPHl8 
KM Route flaw from CP HI8 to CP H29 
RS 8 FLOW -1 
RC 0.050 0.045 0.050 15830 0.0108 
RX 350 370 400 415 420 
HY 1300 1299 1298 1297 1297 

KK HZ9 
KM Runoff from H29 
BA 1.041 
LG 0.35 0.35 4.00 0.47 0 
UI 128 433 675 1085 764 
UI 30 0 0 0 0 
UI 0 0 0 0 0 

KK CPH29 
KM Combine HI8 with H29 
HC 2 1.479 

KK H04 
KM Runoff from H04 

KK RCPH04 
KM Route flow from CP H04 to CP H17 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 7950 0.0214 
RX 250 270 300 335 365 400 430 450 
RY 1460 1459 1458 1456 1456 1458 1459 1460 

KK H17 
KM Runoff from H17 

KK CPH17 
KM combine H04 with H17 
HC 2 1.639 
* 

HEC-1 INPUT 

LINE 

KK DH17 
KM Divert flow into H32 
KM Natural divergence of flow due to a braided channel network. 
DT DVH17 
DI 0 69 253 565 1027 1251 2264 4109 6938 12244 

* 
DB 0 3 6 133 304 560 708 1252 2234 3703 6445 



KK RCPH17 
KM Route remainder flow from CP HI7 to CP H30 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 7900 0.0151 
RX 200 220 250 270 285 305 335 355 
RY 1300 1299 1298 1297 1297 1298 1299 1300 

KK H30 
KM Runoff from H30 
BA 0.477 
LG 0.35 0.34 3.95 0.49 0 
UI 222 701 628 220 52 
UI 0 0 0 0 0 
* 

KK CPH30 
KM Combine H17 with H30 
HC 2 2.115 
* 

KK RCPH30 
KM Route flow from CP H30 to CP H51 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5110 0.0100 
RX 330 350 400 408 412 420 470 490 
RY 1250.5 1249 1248 1247 1247 1248 1249 1250.5 

KK H51 
KM Runoff from H51 
BA 0.303 
LG 0.35 0.35 4.00 0.47 0 
UI 247 639 239 38 0 0 0 0 
UI 0 0 0 0 0 0 0 0 

KK CPH5l 
KM Combine H30 with H51 
HC 2 2.419 
* 

HEC-1 INPUT 

KK RCPH51 
KM Route flow from CP H51 to CP H52 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5500 0.0082 
RX 320 340 370 385 390 405 435 455 
RY 1211 1209 1208 1201 1207 1208 1209 1211 

KK H52 
KM Runoff 

KK CPH52A 
KM Combine H51 with H52 
HC 2 2.643 
* 

KK CPH52B 
KM Combine H53, H29 and H52 
HC 3 11.144 
* 

KK RCPH52 
KM Route flow from CP H52B to CP H54 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 4210 0.0060 
RX 340 370 400 420 430 450 480 510 
RY 1172 1169 1168 1167 1167 1168 1169 1172 

KK H54 
KM Runoff from H54 



5903 
5904 
5905 
5906 
5907 
5908 

1 

LINE 

1 

LINE 

KK CPH54 
KM Combine H52B with H54 
HC 2 11.357 

KK RCPH54 
KM Route flow from CP H54 to CP H73 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 2610 0.0058 
RX 180 200 400 420 430 450 680 700 
RY 1151 1149 1148 1147 1147 1148 1149 1151 * 

HEC-1 INPUT 

H16 
Runoff from H16 

0.366 
0.35 0.35 3.74 0.51 54 
319 623 274 117 51 19 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

RCPH16 
Route flow from CP H16 to CP H05 
1 FLOW -1 

0.050 0.045 0.050 1940 0.0553 
180 200 230 245 255 270 300 320 
1525 1524 1523 1522 1522 1523 1524 1525 

KK H05 
KM Runoff from H05 
BA 1.141 
LG 0.35 0.35 3.38 0.68 2 6 
UI 367 1067 1674 882 281 90 4 9 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

KK CPHO5 
KM Combine H16 with H05 
HC 2 1.507 
* 

KK RCPH05 
KM Route flow from CP H05 to CP H31 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 6610 0.0158 
RX 310 330 400 420 430 450 530 550 
RY 1360.5 1359 1358 1357 1357 1358 1359 1360.5 

KK CPH3l 
KM Combine H05 with H31 
HC 2 2.092 

HEC-1 INPUT PAGE158 

KK DH31 
KM Divert flow into H33 
KM Natural divergence of flow due to a braided channel network. 
DT DVH31 
DI 0 45 160 350 626 694 1563 3546 6117 10465 
DO 0 23 8 0 175 313 345 820 1912 3340 5691 

C 



KK RCPH31 
KM Route remainder flow from CP H31 to CP H32 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 6980 0.0098 
RX 155 175 250 2 60 280 290 370 390 
RY 1276 1274 1273 1272 1272 1273 1274 1276 
* 

KK RDH17 
KM Rou te  flow from CP H17 to CP H32 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 11540 0.0164 
RX 350 370 400 420 430 450 480 500 
RY 1360 1358.2 1358 1357 1357 1358 1358.2 1360 
* 

KK H32 
KM Runoff from H32 

KK CPH32 
KM Combine H31, Dm17 with H32 
HC 3 4.231 

HEC-1 INPUT PAGE159 

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

KK RCPH32 
KM Route remainder flow from CP H32 to CP H50 
RS 6 FLOW -1 

KK DM32 
KM R e t u r n  diverted flow from CP H32 
UR DVH32 
* 

KK H48 
KM Runoff from H48 

KK DH48 
m Divert flow into H49 
KM Natural divergence of flow due to a braided channel network. 



LINE 

6051 
6052 
6053 
6054 
6055 
6056 

1 

LINE 

KK RCPH48 
KM Route remainder flow from CP H48 to CP H50 
RS 4 FLOW -1 

HEC-1 INPUT PAGE160 

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

KK H50 
KM Runoff from H50 

KK RCPH50 
KM Route flow from CP H50 to CP H73 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 2970 0.0058 
RX 340 360 400 420 430 450 490 510 
RY 1151 1149 1148 1147 1147 1148 1149 1151 

KK DM48 
KM Return diverted flow from CP H48 

KK RDH48 
KM Route flow from CP H48 to CP H49 
no 

KK H49 
KM Runoff from H49 
BA 0.478 
LG 0.35 0.35 4.00 0.47 0 
UI 130 379 666 411 169 63 19 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CPH49 
KM Combine Dm48 with H49 
HC 2 5.043 
* 

KK RCPH49 
KM Route flow from CP H49 to CP H73 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3540 0.0078 
RX 350 370 400 420 430 450 480 500 
RY 1150 1149 1148 1147 1147 1148 1149 1150 
* 

HEC-1 INPUT PAGE1 61 

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

KK H73 
KM Runoff from H73 
BA 0.290 
LG 0.35 0.35 3.95 0.48 0 
UI 310 651 141 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 a 



KK CPH73 
KM Combine H54, H50, H49 with H73 
HC 4 15.677 * 

KK RCPH73 
KM Route flow from CP H73 to CP H74 
RS 5 FLOW -1 
RC 0.050 0,045 0.050 8820 0.0055 
RX 80 100 400 420 430 
RY 1121 1119 1118 1117 1117 

KK H74 
KM Runoff from H74 

KK CPH74 
KM Combine H73 with H74 
HC 2 16.479 
* 

KK H74RIV 
KM Combine B46RIV with H74 
HC 2 290.015 * 

KK RCPH74 
KM Route flow from CP H74RIV to CP H7; 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 4040 0.0031 
RX 3050 3100 3500 3565 3635 
RY 1103 1100 1095 1090 1090 
* 

lRIV IWATERMRN WASH) 

KK HI5 
KM Runoff from H15 

HEC-1 INPUT 

ID . . . . . . .  I.... . . .  2.......3.......4.......5... 
1 

LINE 

KK RCPH15 
KM Route flow from CP H15 to CP H33 
RS 5 FT,OW - 1  

KK DRH31 
KM Return diverted flow from CP H31 
DR DVH31 
* 

KK RDH31 
KM Route flow from CP H31 to CP H33 
AS 5 FLOW -1 
RC 0.050 0.045 0.050 10890 0.0094 
RX 330 350 400 420 430 
RY 1260.2 1258 1258 1257 1257 

KK CPH33 
KM Combine H15, Dm31 with H33 



1 

LINE 

K K  RCPH33 
KM Route remainder flow from CP H33 to CP H47 
RS 4 FLOW -1 
RC 0.050 0.045 0.090 5400 0.0087 
RX 0 163 326 490 510 674 837 1000 
RY 1190 1189 1188 1187 1187 1188 1189 1190 
* 

HEC-1 INPUT 

K K  RCPH47 
KM Route flow from CP H47 to CP H75 

LINE 

.-~ 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 5620 0.0075 
RX 350 370 400 420 430 450 480 500 
RY 1150 1149 1148 1141 1147 1148 1149 1150 

K K  RCPH75 
KM Route flow from CP H75 to CP H76 ... - ~~ ~ 

RS 3 FLOW -1 
RC 0.050 0.045 0.050 5360 0.0066 
RX 340 360 400 420 430 450 490 510 
RY 1120.5 1119 1118 1117 1117 1118 1119 1120.5 
* 

KK H76 
KM Runoff from H76 
BA 0.752 
LG 0.35 0.35 4.00 0.47 0 
UI 390 1207 946 277 64 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

HEC-1 INPUT PAGE164 

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

KK CPH76 
KM Combine H75 with R76 
HC 2 5.620 



KK RCPH76 
KM R o u t e  f l o w  from CP H76 t o  CP H77 
RS 2  FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  3 5 6 0  0 . 0 0 4 7  
RX 3 3 0  3 5 0  4 0 0  4 2 0  4 3 0  450 5 0 0  5 2 0  
RY 1 0 9 1  1 0 8 9  1 0 8 8  1 0 8 7  1 0 8 7  1 0 8 8  1 0 8 9  1 0 9 1  

KK H77 
KM R u n o f f  from H77 

KK CPH77 
KM Combine  H76 w i t h  H77 
HC 2  5 . 8 9 3  
* 

KK H77RIV 
KM Combine  H74RIV w i t h  H77 
KM R i g g s  Road  c r o s s i n g  a t  H77RIV 
HC 2 2 9 4 . 0 2 9  
* 

KK RCPH77 
KM R o u t e  f l o w  from CP H77RIV t o  CP B61RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0 . 0 5 0  0 . 0 3 5  0 . 0 5 0  3 6 8 0  0 . 0 0 2 8  
RX 2 5 7 5  2 6 0 0  3 4 5 0  3 5 2 5  3 6 2 5  3 7 0 0  4500  4 5 2 5  
RY 1 0 8 2  1 0 8 0  1 0 7 3  1 0 6 8  1 0 6 8  1 0 7 3  1 0 8 0  1 0 8 2  

KK RCPB4O 
KM R o u t e  f l o w  from CP B40 t o  CP B50 
RS 6  FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  8 1 7 0  0 . 0 0 6 5  
RX 0  1 0 0  1 5 0  1 9 0  2 1 0  2 5 0  3 0 0  4 0 0  
RY 1 1 5 0  1 1 4 9  1 1 4 8  1 1 4 6  1 1 4 6  1 1 4 8  1 1 4 9  1 1 5 0  
* 

HEC-1 INPUT 

LINE 

KK 8 4 9  
KM Runof f  f r o m  6 4 9  

KK RCPB49 
KM R o u t e  f l o w  from CP 8 4 9  t o  CP 6 5 0  
RS 1 FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  2 6 8 0  0 . 0 0 6 8  
RX 0  1 0 0  1 5 0  1 9 0  2 1 0  2 5 0  3 0 0  4 0 0  
RY 1 1 2 0  1 1 1 9  1 1 1 8  1 1 1 6  1 1 1 6  1 1 1 8  1 1 1 9  1 1 2 0  

6 5 0  
Runof f  f r o m  6 5 0  

0 . 2 7 3  
0 . 3 5  0 . 3 5  4 . 4 5  

54  1 6 6  3 0 9  
0  0  0 

KK CPB5O 
KM Combine  8 4 0 ,  B49 w i t h  6 5 0  
HC 3  0 . 7 2 4  
* 



KK RCPBSO 
KM ROUTE FLOW FROM CP 850 TO CP 861 
RS 8 FLOW -1 
RC 0.050 0.045 0.050 6660 0.0054 
RX 0 163 326 490 510 
RY 1100 1099 1098 1097 1097 

KK 819 
KM Runoff from 819 

6245 
6246 
6247 
6248 
6249 
6250 

1 

LINE 

KK RCPB19 
KM Route f l a w  from CP 819 to CP 848 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 6720 0.0050 
RX 0 100 170 220 250 
RY 11401139.5 1139 1136 1136 

HEC-1 INPUT 

KK 848 
KM Runoff from 848 
BA 0.574 
LG 0.35 0.35 4.55 0.32 0 
UI 156 456 798 494 203 
UI 0 0 0 0 0 
* 

KK CP848 
KM Combine El9 with 848 
HC 2 1.112 

KK RCPB48 
KM Route f l o w  from CP B48 to CP 861 
RS 7 FLOW -1 
RC 0.050 0.045 0.050 7720 0.0054 
RX 0 163 326 490 510 
RY 1100 1099 1098 1097 1097 

.... -. 
KM Runoff from 847 
BA 0.316 
LG 0.35 0.35 4.50 0.33 
UI 121 365 459 196 
UI 0 0 0 0 

KK RCPB47 
KM Route flow from CP B47 to CP 861 
RS 7 FLOW -1 
RC 0.050 0.045 0.050 8100 0.0054 
RX 0 163 326 490 510 
RY 1100 1099 1098 1097 1097 

HEC-1 INPUT 

1 0  . . . . . . .  1 . . . . . . .  2.......3.......4.......5... 
1 

LINE 

KK CPB61 
KM Combine 850, 848, 847 with B61 



1 

LINE 

KK RCPB61 
KM Route f l o w  from CP B61RIV t o  CP H8ORIV (WATERMAN WASH) 
RS 1 FT,OW - 1  

KK 822 
KM Runoff f r o m  822 
BA 0.548 
LG 0.35 0.35 3.53 0.58 0 
UI 351  1028 582 125 33 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 * 

KK RCPB22 
KM Route f l o w  from CP B22 t o  CP 837 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 5160 0.0063 
RX 170 180 200 240 260 300 320 330 
RY 1 1 6 0 1 1 5 9 . 5  1159 1157 1157 1159 1159.5 1160 

KK DB23 
KM D i v e r t  f low i n t o  824 
KM N a t u r a l  d i v e r g e n c e  o f  f low due  t o  a b r a i d e d  c h a n n e l  network.  
DT DVB23 
D I  0 18 68 153 281 333 693 1509 2514 5327 
UQ 0 10 3 1  85 159 197 380 821 1343 2804 * 

HEC-1 INPUT PAGE168 

KK RCPB23 
KM Route  r emainder  f low from CP B23 t o  CP 836 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 3440 0.0059 
RX 0 100 225 265 285 325 450 550 
RY 1170 1168 1167 1166 1166 1167 1168 1170 

KK CPB36 
KM Combine 823 w i t h  836  
HC 2 0.482 
* 

KK DRB23 
KM R e t u r n  d i v e r t  f rom CP B23 i n  b a s i n  824 
DR DVB23 
* 

KK RUB23 
KM Route d i v e r t e d  f low from CP B23 t o  CP B24 
RS 2 FLOW - 1 
RC 0 ,050  0.045 0 .050 3380 0 .0061  
RX 0 75 150 190 210 250 350 450 
RY 1160 1159 1158 1156 1156 1158 1159 1160 



KK 82 4 
KM Runoff from 824 
BA 0.238 
LG 0.35 0.35 3.19 0.75 0 
UI 194 502 188 30 0 0 0 0 0 0 

KK CPB24A 
KM Combine Dm23 with 824 
HC 2 0.537 

KK CPB24 
KM Combine B36 with B24 
HC 2 0.720 

HEC-1 INPUT 

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

6360 KK RCPB24 
6361 KM Route flow from CP 824 to CP 837 
C?67 RS 1 FLOW -1 

6367 KM Runoff from B37 
6368 BA 0.086 
6369 LG 0.35 0.35 4.55 0.32 0 

0 0 0 0 0 0 

KK CPB37 
KM Combine 822, 824 with 837 
HC 3 1.354 

KK B25 
KM Runoff from 825 
BA 0.298 
LG 0.35 0.35 3.07 0.81 
UI 155 478 374 111 
UI 0 0 0 0 
* 

KK CPB25 
KM COMBINE B37 WITH 825 

I 
..-- 
6383 NC 2 1.652 * 

6384 KK RCPB25 
6385 KM Route flow from CP B25 to I 

RS 2 FLOW - 1 
RC 0.050 0.045 0.050 3350 0.0063 
RX 0 175 350 395 410 445 625 800 
RY 11301129.5 1129 1126 1126 1128 1129 1130 

HEC-1 INPUT PAGE1 70 

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

KK CPB26 
KM Combine 825 with B26 
HC 2 2.004 
* 



KM Divert flaw into B33 
KM Natural divergence of flow due to a braided channel network. 
DT DVB26 
DI 0 60 120 360 720 1500 3000 3900 4800 
DQ 0 40 80 240 480 1000 2000 2600 3200 * 

KK RCPB26 
KM Raute remainder flow from CP 826 to CP B65 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 3100 0.0105 
RX 0 110 220 345 375 500 650 800 
RY 1105.2 1104.5 1104 1103 1103 1104 11051106.25 

KK DRB03B 
KM Return diverted flow from 803 
DR DVB03B 
* 

KK RDB03B 
KM Route diverted flow from CP 803 to CP 818 
RS 10 FLOW -1 
RC 0.050 0.045 0.050 15260 0,0067 
RX 360 375 400 450 470 520 545 560 
RY 1190 1189 1187 1186 1186 1187 1189 1190 
* 

KK 817 
KM Runoff from B17 
BA 0.048 
LG 0.35 0.35 3.60 0.55 0 
UI 74 100 11 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

DB17 
Divert flow into B16 

Natural divergence of flow due to a braided channel network 
DVB17 

LINE 

HEC-1 INPUT 

ID. 

KK RCPB17 
KM Route remainder flow from CP 617 to CP 818 
RS 18 FLOW -1 
RC 0.050 0.045 0.050 10530 0.0068 
RX 0 200 400 450 470 520 720 1000 
RY 1190 1189 1187 1186 1186 1187 1189 1190 
* 

KK CPB18 
KM Combine DRB03, 817 with B18 
HC 3 22.629 

KK DRB03A 
KM Return diverted flow from 803 
OR DVB03A 

KK RDB03A 
KM Route diverted flow from CP 803 to CP 816 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 9150 0.0071 
RX 0 125 250 350 370 430 540 560 
RY 1210 1209 1207 1205 1205 1207 1209 1210 



KM Return diverted flow from B17 
DR DVB17 
* 

KK RDBl7 
KM Route flow from CP 817 to CP 816 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 4640 0.0061 
RX 0 450 900 960 975 1035 1550 2000 
RY 1200 1199 1198 1195 1195 1198 1199 1200 
* 

KK B16 
KM panoff from B16 
BA 0.821 
LG 0.35 0.35 3.58 0.56 0 

767 1205 635 202 65 35 0 0 0 UI 264 
0 0 0 0 0 0 0 0 0 I11 0 - - 

* 
HEC-1 INPUT PAGE172 

1 

LINE 

KK CPB16 
KM Combine DRB03A, DRB17 with 816 
HC 3 22.827 

KK RCPB16 
KM Route flow from CP B16 to CP 839 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 6430 0.0065 
RX 170 200 300 425 450 575 710 740 
RY 1171 1169.5 1169 1167 1167 1169 1169.5 1171 

KK 839 
KM Runoff from 839 

KK CPB39A 
KM combine 816 with 839 
HC 2 23.217 

KK CPB39 
KM combine 818 with 839 
HC 2 23.840 

KK RCPB39 
KM Route flaw from CP 839 to CP 854 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3340 0.0061 
RX 220 240 385 435 465 
RY 1126 1124 1123 1121 1121 
* 

KK B54 
KM Runoff from 854 

KK CPB54 
KM combine B39 with 854 
HC 2 24.136 

HEC-1 INPUT 

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

LINE 

KK RCPB54 
KM Route flow from CP B54 to CP B38 
RS 1 FLOW -1 
RC 0.050 0,045 0.050 1870 0.0061 



KK B38 
KM R u n o f f  f r o m  8 3 8  

KK CPB38 
KM Combine  8 5 4  w i t h  8 3 8  
HC 2 2 4 . 5 9 8  

KK RCPB38 
KM R o u t e  f l o w  f r o m  CP 8 3 8  t o  CP B65 
R S  1 FLOW -1 

KK B65 
KM RUNOFF FROM 8 6 5  

KK CPB65 
KM COMBINE B26, 8 3 8  WITH B65 
KM NEED NEW AREA 
HC 3 2 4 . 7 6 4  

* 
HEC-1 INPUT 1 

LINE 

KK 8 2 7  
KM R u n o f f  f r o m  8 2 7  
BA 0 . 8 5 6  
LG 0 . 3 5  0 . 3 5  3 . 0 3  0 . 8 4  0 
UI 492 1 4 9 7  1 0 0 2  2 5 3  5 2  
UI 0 0 0 0 0 
* 

KK RCPB27 
KM R o u t e  f l o w  f r o m  CP 8 2 7  to CP 8 3 5  
RS 2 FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  3 1 0 0  0 . 0 0 6 8  
RX 340  3 6 0  4 0 0  425 4 3 5  
RY 1 1 3 0  1 1 2 9  1 1 2 8  1 1 2 6  1 1 2 6  

KK DRB26 
KM R e t u r n  diverted f l o w  f r o m  8 2 6  
DR DVB26 



1 

L I N E  

1 

LINE 

KK CPB35 
KM COMBINE 826 WITH 835 
KC 2 3.109 

KK RCPB35 
KM Route flow from CP 835 to CP 833 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 2190 0.0058 
RX 0 50 115 145 155 185 250 300 
RY 1120.5 1119 1118 1116 1116 1118 1119 1120.5 
* 

HEC-1 I N P U T  PAGE175 

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

KK 834 
KM Runoff from 834 

KK CPB34 
KM Combine 828 with B34 
HC 2 0.511 

KK RCPB34 
KM Route flow from CP B34 to CP B33 
RS 3 FLOW - 1 
RC 0.050 0.045 0.050 3970 0.0077 
RX 0 50 115 145 155 185 250 300 
RY 1130 1129 1128 1126 1126 1128 1128.5 1129 
* 

KK 833 
KM Runoff from B33 

KK CPB33A 
KM Combine B34 with 833 
HC 2 0.796 , 
KK CPB33 
KM Combine 835 with 833 
HC 2 3.905 

KK 855 
KM ~unof f from 855 



LINE 

KK CPB55 
KM COMBINE 633 WITH B55 
HC 2 3.983 

KK RCPB55 
KM Route flow from CP B55 to CP B59 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 6850 0.0044 
RX 0 163 326 490 510 674 837 1000 
RY 1095 1094 1093 1092 1092 1093 1094 1095 

KK 831 
KM Runoff from 831 
BA 0.160 
LG 0.35 0.35 3.01 0.89 0 
UI 171 359 78 0 0 0 0 0 0 

KK RCPB31 
KM Route flow from CP 631 to CP 829 
RS 6 FLOW -1 
RC 0,050 0.045 0.050 9120 0.0081 
RX 0 50 115 145 155 185 250 300 
RY 1170 1169.5 1169 1167 1167 1169 1169.5 1170 
* 

KK RCPB32 
KM Route flow from CP 832 to CP B29 
RS R FLOW -1 

KK B30 
KM Runoff from 830 
BA 0.534 
LG 0.35 0.35 2.88 0.98 0 
UI 188 551 788 377 111 32 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT 

RCPB30 
Route remainder flaw from CP 830 to CP BZ9 
6 F1,OW - 1  

KK 82 9 
KM Runoff from 629 
BA 0.914 
LG 0.35 0.35 3.17 0.76 0 
UI 269 787 1310 754 273 90 38 0 0 
US 0 0 0 0 0 0 0 0 0 
* 





KM Combine B56 with B58 
HC 2 1.097 
* 

KK RCPB58 
KM Route flow from CP 858 to CP B59 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 5030 0.0040 
RX 0 163 326 490 510 674 837 
RY 1090 1089 1088 1087 1087 1088 1089 
* 

KK B59 
KM Runoff from B59 
BA 0.497 
LG 0.35 0.35 4.30 0.41 0 
UI 123 369 663 446 203 80 2 0 
UI 0 0 0 0 0 0 0 
* 

KK CPB59 
KM Combine 865, B55, 829, 858 with B59 
HC 5 31.458 

KK RCPB59 
KM Route flow 
RS 4 FLOW 
RC 0.050 0.045 
RX 100 120 
RY 1089.5 1087 
* 

from CP B59 to CP B60 

KK 852 
KM Runoff from 852 
BA 0.576 
LG 0.35 0.35 3.74 0.51 0 
I J I  156 458 801 496 203 7 6 23 

KK RCPB52 
KM Route flow from CP B52 to CP B60 
RS 8 FLOW -1 
RC 0.050 0.045 0.050 6980 0.0044 
RX 0 163 326 490 510 674 837 
RY 1090 1089 1088 1087 1087 1088 1089 
* 

HEC-1 INPUT 

LINE 

KK RCPB53 
KM Route flow from CP B53 t a  CP 860 
RS 13 FLOW -1 
RC 0,050 0.045 0.050 9830 0.0031 
RX 0 163 326 490 510 674 837 
RY 1090 1089 1088 1087 1087 1088 1089 

KK B60 
KM Runoff from 860 

KK CPB60 
KM Combine B52, 853, B59 with B60 



from CP 260 to CP HBORIV 
- 1  

LINE 

1 

LINE 

KK DRH33 
KM Return diverted flow from CP H33 
DR DVH33 * 

KK RDH33 
KM Route flow from CP H33 to CP H46 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 4900 0.0094 
RX 340 360 400 420 430 450 490 510 
RY 11901188.2 1188 1187 1187 1188 1188.2 1190 
* 

HEC-1 INPUT 

KK H46 
KM Runoff from H46 

KK CPH46 
KM Combine DM33 with H46 
HC 2 4.053 
* 

KK RCPH46 
KM Route flow from CP H46 to CP H78 
RS 2 FLOW - 1 
RC 0.050 0.045 0.050 5300 0.0075 
RX 350 370 400 420 430 450 480 500 
RY 1151 1149 1148 1147 1147 1148 1149 1151 
* 

KK OH06 
KM Divert flow into HI3 
KM Natural divergence of flow due to a braided channel network. 
DT DVH06 
DI 0 53 189 414 739 830 1733 3436 6123 11407 
DQ 0 30 108 236 422 479 956 1842 3226 5710 * 

KK RCPH06 
KM Route remainder flow from CP H06 to CP H14 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5890 0.0175 
RX 350 370 400 420 430 450 480 500 
RY 1345 1344 1343 1342 1342 1343 1344 1345 

KM Runoff from HI4 
BA 1.138 
LG 0.35 0.35 3.50 0.64 6 
UI 402 1173 1679 804 236 68 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

HEC-1 INPUT 

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



KK CPH14 
KM Combine H06 with H14 
HC 2 2.365 * 

LINE 

KK DRHO6 
KM Return diverted flow from CP H06 
DR DVH06 

KK RDH06 
KM Route flow from CP H06 to CP 813 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 8020 0.0169 
RX 250 270 300 315 335 350 380 400 
RY 1345 1343.5 1343 1342 1342 1343 1343.5 1345 

KK H13 
KM Runoff from H13 
BA 0.519 
LG 0.35 0.35 3.95 0.48 0 
UI 220 677 725 278 77 26 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

KK CPH13 
KM Combine H14, DM06 with H13 
HC 3 2.885 

KK RCPH13 
KM Route flow from CP H13 to CP H34 

KK H12 
KM Runoff from H12 
BA 0.438 
LG 0.35 0.35 3.74 0.54 9 
UI 155 452 645 309 92 2 6 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

HEC-1 INPUT 

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

KK DH12 
KM Divert flow into H35 
KM Natural diverqence of flow due to a braided channel network 

KK RCPH12 
KM Route remainder flow from CP HI2 to CP H07 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 3300 0.0175 
RX 300 320 350 360 365 375 405 425 
RY 1295 1294 1293 1292 1292 1293 1294 1295 





1 

LINE 

HEC-1 INPUT 

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

KK CPH36 
KM Combine DM07 with H36 
HC 2 2.058 * 

KK RCPH36 
KM Route flow from CP H36 to CP H44 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 6550 0.0094 
Rx 350 370 400 420 430 450 480 500 
HY 1190 1189 1188 1187 1187 1188 1189 1190 

KK CPH44 
KM Combine H36 with H44 
HC 2 2.612 * 

KK RCPH44 
KM Route flow from CP H44 to CP H78 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3090 0.0058 
Rx 340 360 400 420 430 450 490 510 
RY 1151 1149 1148 1147 1147 1148 1149 1151 
* 

KK H78 
KM Runoff from H78 

KK CPH78 
KM Combine H44, H45, H46 with R78 
HC 4 10.723 

KK RCPH78 
KM Route flow from CP H78 to CP H79 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 5400 0.0066 
Rx 150 170 400 420 430 450 680 
RY 1121 1119 1118 1117 1117 1118 1119 I 

HEC-1 INPUT 

LINE 

KK H79 
KM Runoff from H79 
BA 0.503 
LG 0.35 0.35 4.00 0.47 0 
UI 289 880 589 149 30 0 0 0 
UI 0 0 0 0 0 0 0 0 * 

KK CPH79 
KM Combine H78 with R79 
HC 2 11.227 



KK H80 
KM Runoff f rom H80 

K K  CPH8O 
W C o l ~ h i n r  H79 w i t h  H80 
HC 2 11.685 
* 

KK H8ORIV 
KM Combine B61RIV, 860 w i t h  H80 
HC 3 316.491 
* 

KK RCPHBO 
KM Route f low from CP HBORIV t o  CP B62RIV (WATERMAN WASH) 
RS 1 FLOW -1 

LINE 

KK B62RIV 
KM Combine HBORIV w i t h  862 
HC 2 316.826 
* 

KK RCPB62 
KM m u t e  f low from CP B62RIV t o  CP B63RIV (WATERMAN WASH1 
RS 1 FLOW - 1 
RC 0.050 0.035 0.050 1310 0.0036 
RX 0 1300 2600 2810 2890 3100 4700 6300 
RY 1070 1065 1060 1055 1055 1060 1065 1070 

KK RCPH43 
KM Route f low from CP H43 t o  CP H81 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 2820 0.0077 
RY 350 370 400 420 430 450 480 500 
RY 1150 1149 1148 1147 1147 1148 1149 1150 
% 

KK H81 
KM Runoff f rom H81 
BA 0.243 
LG 0.35 0.35 4.00 0.47 0 
UI 470 432 0 0 0 0 0 0 
U I  0 0 0 0 0 0 0 0 * 



1 

LINE 

LINE 

KK RCPH8l 
KM Route flow from CP H81 to CP H82 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 5450 0.0075 
RX 350 370 400 420 430 450 480 500 

HEC-1 INPUT PAGE188 

KK H08 
KM Runoff from H08 

KK HI1 
KM Runoff from H11 
BA 0.273 
LG 0.35 0.35 3.95 0.49 0 
UI 175 513 289 62 17 0 0 0 0 0 

KK DHll 
KM Divert flow into H38 
KM Natural diverqence of flow due to a braided channel network 

KK RCPHll 
KM Route remainder flow from CP H11 to CP H35 
RS 2 FLOW -1 
RC 0.050 0,045 0.050 3390 0.0143 
RX 0 180 250 270 285 305 375 555 
RY 1295 1294 1293 1292 1292 1293 1294 1295 

KK RDH12 
KM Route flow from CP HI2 to CP H35 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3230 0.0125 
RX 0 180 250 265 280 295 375 550 
RY 1290 1289 1288 1287 1287 1288 1289 1290 
* 

HEC-1 INPUT 

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

KK H35 
KM Runoff from H35 

KK CPH35 
KM Combine H08, H11, DM12 with H35 
HC 4 2.441 



LINE 

KK RCPH35 
KM Route flow from CP H35 to CP H37 
RS 2 FLOW -1 
RC 0,050 0,045 0.050 5230 0.0102 
Fa 210 230 300 310 320 330 
RY 1250.8 1249 1248 1247 1247 1248 

KK H37 
KM Runoff from H37 

KK CPH37 
KM Combine H35 with H37 
HC 2 3.004 
* 

KK RCPH37 
KM Route flow from CP H37 to CP H42 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 7690 0.0084 
RX 240 260 330 345 355 370 
RY 1186 1184 3183 1182 1182 1183 
* 

KK H42 
KM Runoff from H42 

* 
HEC-1 INPUT 

KK RCPH42 
KM Ronte flow from CP H42 to CP H82 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 5960 0.0075 
RX 300 320 400 420 430 450 
RY 1121 1119 1118 1117 1117 1118 

KK H82 
KM Runoff from H82 

KK RCPH82 
KM Route flow from CP H82 to CP H83 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 5750 0.0053 
Fa 300 320 400 420 430 450 
RY 1081 1079 1078 1077 1077 1078 
* 

KK H8 3 
KM Runoff from H83 
BA 0.660 
LG 0.41 0.21 4.10 0.55 0 
UI 105 340 572 715 433 218 
UI 0 0 0 0 0 0 
UI 0 0 0 0 0 0 



KK CPH83 
KM Combine  H82 w i t h  H83 
HC 2 5 . 0 7 1  
* 

KK 5 6 3  
KM R u n o f f  f r o m  8 6 3  
BA 0 . 2 1 7  
LG 0 . 5 0  0 . 0 0  4 . 5 0  0 . 5 4  0  

UI 3 7  2  9  1 9  1 6  11 9 7  5  1 
HEC-1 INPUT 

LINE 

KK B63RIV 
KM Combine  B62RIV, H83 w i t h  B63  
KM B u e n o s  Aires R o a d  c r o s s i n g  a t  B63RIV 
HC 3  3 2 1 . 6 7 5  

KK RCPB63 
KM R o u t e  f l o w  f r o m  CP B6: 
ac 1 PT.OW - 2  

3RIV t o  CP B64RIV (WATERMAN WASH) 

KK 5 6 4  
KM R u n o f f  f r o m  8 6 4  
BA 0 . 3 0 4  

KK B64RIV 
KM Combine  B63RIV w i t h  B64 
HC 2  3 2 1 . 9 8 0  
* 

KK H09 
KM R u n o f f  f r o m  H09 
BA 1 . 0 7 6  
LG 0 . 3 5  0 . 3 5  3 . 8 1  0 . 4 9  5 3  
UI 8 2 3  1 7 9 8  8 4 9  387  1 7 4  7 5  4  3  0  0  
UI 0  0  0  0  0  0  0  0  0  
* 

KK RCPH09 
KM R o u t e  f l o w  f r o m  CP H09 ta CP H I 0  
RS 2  FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  7 0 1 0  0 . 0 2 3 9  
RX 2 2 0  2 4 0  2 8 0  300  3 3 0  3 5 0  3 9 0  4 1 0  
RY 1 4 1 5  1 4 1 4  1 4 1 3  1 4 1 2  1 4 1 2  1 4 1 3  1 4 1 4  1 4 1 5  
* 

HEC-1 INPUT 

LINE 



KK CPHlO 
KM Combine H09 with H10 
HC 2 1.630 
* 

KK RCPHlO 
KM Route flaw from CP H10 to CP H38 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5200 0.0143 
RX 300 320 400 420 430 450 530 550 
RY 1291 1289 1288 1287 1287 1288 1289 1291 

KK RDH11 
KM Route flow from CP H11 to CP H38 
RS 4 PT.OW -1 

KK H38 
KM Runoff from H38 

KK CPH38 
XM Combine HID, DM11 with H38 
HC 3 2.384 

KK RCPH38 
KM Route flow 
RS 2 FLOW 
RC 0.050 0.045 
RX 125 145 
RY 1230.8 1229 
* 

from CP H38 to CP H39 
-1 

HEC-1 INPUT 

ID . . . . . . .  LINE 

KK CPH39 
KM Combine H38 with H39 
IIC 2 2.763 

KK DH39 
KM Divert flow into H40 
KM Natural divergence of flow due to a braided channel network. 
DT DVH39 
DI 0 2 6 101 1515 4658 9338 15308 
DQ 0 13 50 758 2329 4669 7654 

KK RCPH39 
KM Route remainder flow from CP H39 to CP H41 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 4970 0.0094 
RX 190 210 250 260 265 275 315 335 
RY 1176 1174 1173 1172 1172 1173 1174 1176 

KK H41 
KM Runoff from H41 



LINE 

LINE 

KK CPH41 
KM Combine H39 with H41 
HC 2 3.063 
* 

KK RCPH4l 
KM Route flow from CP H41 to CP H84 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 539n 0.0075 
RX 350 370 400 420 430 450 480 500 
RY 1121 1119 1118 1117 1117 1118 1119 1121 
* 

HEC-1 INPUT PAGE194 

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

KK RDH39 
KM Route flow from CP H39 to CP H40 
RS 3 FLOW -1 

KK H40 
KM Runoff from H40 

KK CPH40 
KM Combine Dm39 with H40 
HC 2 3.233 

KM Route flow 
KS 1 FLOW 
RC 0.050 0.045 
RX 350 370 
RY 1121 1119 

from CP H40 to CP H84 
-1 

0.050 2780 0.0074 
400 420 430 
1118 1117 1117 

KK H84 
KM Runoff from H84 
BA 0.756 
LG 0.35 0.35 4.00 0.47 0 
UI 484 1419 803 172 45 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK CPH84 
KM Combine H41, H40 with H84 

KK RCPH84 
KM Route flow from CP H84 to CP H85 
RS 3 FLOW -1 
RC 0.050 0,045 0,050 5270 0.0067 
RX 280 300 400 420 430 450 570 590 
RY 1091 1089 1088 1087 1087 1088 1089 1091 
* 

HEC-1 INPUT PAGE195 

KK H85 
KM Runoff from H85 



1 

LINE 

KK CPH85 
KM combine H84 with H85 
HC 2 5.265 

KK RCPH85 
I(M Route iluw Lruru CP H85 to CP H8G 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 6440 0.0056 
RX 270 290 400 420 430 450 560 580 
RY 10611058.45 1058 1057 1057 10581058.45 1061 

KK H8 6 
KM Runoff from H86 
BA 1.077 
LG 0.48 0.05 4.25 0.60 0 
UI 69 153 375 494 584 556 514 383 290 206 
UI 148 102 7 5 60 40 38 9 9 8 9 
UI 9 8 9 9 8 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CPH86 
KM Combine H85 with H86 
HC 2 6.343 

KK H86RIV 
KM combine B64RIV with H86 
HC 2 328.049 

,ute flow from CP H86RIV to CP A4lRIV (WATERMAN WASH) 
FLOW -1 
0.035 0,050 4670 0.0033 

77nn 3700 3765 3835 3900 

* COMPLETED WATERSHEDS B, C, AND H 
* BEGINNING OF WATERSHEDS A AND I 
* ROUTES DIFFER FROM INDIVIDUAL MODELS * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

HEC-1 INPUT PAGE196 

KK RCPIOl 
KM Route flow from CP I01 to CP 103 ~ ~~ 

RS 1 FLOW -1 
RC 0.050 0.045 0.050 930 0.0171 
RX 0 100 175 300 315 440 515 615 
RY 1360 1359 1358 1355 1355 1358 1359 1360 



- ~ - 

Runoff subbasin 103 
0.094 

CP103 
Combine 101 with I03 
2 1.104 

D103 
Divert flow from CP 103 into I05 

Natural divergence of flow due to a braided channel network. 
DVI03 

0 60 214 467 835 1330 1965 2571 3578 8419 
0 30 107 234 418 665 982 1376 1853 3947 

HEC-1 INPUT PAGE197 

LINE ID.. . 

RCPI03 
Route remainder flow from CP 103 to CP 104 
2 FLOW -1 

0.050 0.045 0.050 5060 0.0153 
0 100 200 230 240 270 360 450 

1310 1309 1308 1306 1306 1308 1309 1310 

104 
Runoff subbasin 104 

0.323 
0.35 0.35 3.95 0.48 0 
306 721 211 32 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

CP104 
Combine I03 with 104 
2 1.433 

KK RCP104 
KM Route flow from CP 104 to CP I06 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 4360 0.0126 
RX 0 100 200 350 370 
RY 1260 1259 1258 1257 1257 

106 
Runoff subbasin 106 

KK CPI06 
KM Combine I04 with I06 
HC 2 1.932 
* 

KK RCPI06 
KM Route flow from CP 106 to CP I08 
RS 5 FLOW -1 
RC 0,050 0.045 0.050 6090 0.0101 
RX 0 50 350 400 410 
RY 1190 1189 1188 1187 1187 
* 

HEC-1 INPUT 1 

LINE 

KK I08 
KM Runoff subbasin 108 
BA 0.791 



7468 
7469 
7470 

7471 
7472 
7473 

7474 
7475 
7476 
7477 
7478 
7479 

7480 
7481 
7482 
7483 
7484 
7485 

7486 
7487 
7488 

7489 
7490 
7491 
7492 
7493 
7494 

7495 
7496 
7497 

7498 
7499 
7500 
7501 
7502 
7503 

LINE 

7504 
7505 
7506 
7507 
7508 
7509 

7510 
7511 
7512 

7513 
7514 
7515 
7516 
7517 
7518 

7519 
7520 
7521 
7522 
7523 
7524 

KK CPIO8 
KM Combine 106 with I08 
HC 2 2.723 
* 

KK RCPIO8 
KM ~oute flow from CP I08 ta CP 110 - ~~ ~ ~ 

RS 2 FLOW -1 
RC 0.050 0.045 0.050 5220 0.0086 
RX 0 9 40 GO 70 90 120 
RY 1141 1138.25 1138 1137 1137 1138 1138.25 

KK I10 
KM Runoff subbasin I10 

KK CPIlO 
KM Combine I08 with I10 
HC 2 3.220 

KK RCPIlO 
KM Route flow from CP I10 to CP I12 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5260 0.0078 
RX 0 9 40 60 70 90 120 
RY 1101 1098.25 1098 1097 1097 1098 1098.25 

KK DRI03 
KM Return Diverted flow from CP 103 in basin 105 
DR DV103 

KK RD103 
KM Route diverted flow from CP 103 CP I05 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 4450 0.0171 
RX 0 9 35 45 50 60 8 5 
RY 1300 1298.25 1298 1297 1297 1298 1298.25 

HEC-1 INPUT 

ID . . . . . . .  1.......2.......3.......4.......5.......6.......7., 

KK I05 
KM Runoff subbasin 105 
BA 0.205 
LG 0.35 0.35 3.95 0.48 0 
UI 260 456 68 0 0 0 0 
UI 0 0 0 0 0 0 0 

KK CPIO5 
KM Combine 103 with I05 
HC 2 1.310 

KK RCPIOS 
KM Route flaw from CP I05 to CP I07 
RS 2 FLOW - 1 
RC 0.050 0.045 0.050 3990 0.0138 
RX 0 100 200 350 370 520 620 
RY 1260 1259 1258 1257 1257 1258 1259 

KK 107 
KM Runoff subbasin 107 
BA 0.194 
LG 0.35 0.35 4.00 0.47 0 
UI 246 432 63 0 0 0 0 
UI 0 0 0 0 0 0 0 



KK CPI07 
KM Combine 105 with 107 
HC 2 1.503 * 

KK RCPTO7 
KM Route flow from CP I07 to CP 109 
RS 4 FLOW -1 
RC 0,050 0,045 0.050 5390 0.0112 
RX 0 50 350 400 410 
RY 1190 1189 1188 1187 1187 

KK I09 
KM Runoff subbasin 109 

HEC-1 INPUT 

LINE 

KK CP109 
KM Combine I07 with 109 
HC 2 1.819 
* 

KK RCP109 
KM ~oute flow from CP I09 to CP I11 
RS 4 FLOW -1 
RC 0,050 0,045 0.050 4470 0.0102 
RX 0 100 400 420 430 
RY 1140 1139 1138 1137 1137 

KK I11 
KM Runoff subbasin Ill 
BA 0.289 
LG 0.35 0.35 3.95 0.48 0 
UI 150 464 363 107 2 5 
UI 0 0 0 0 0 

:PI11 
nnute  flow From CP I11 to CP 112 

FLOW -1 
0.045 0.050 5400 0.0075 

KK I12 
KM Runoff subbasin 112 

KK CPI12 
KM Combine 110, I11 with I12 
HC 3 4.732 

KK RCP112 
KM Route flow f r o m  CP 112 to CP 113 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5220 0.0067 
RX 0 11 50 7 0 8 0 
RY 1061.5 1058.25 1058 1057 1057 
* 

HEC-1 INPUT 
- 

LINE 





KK I15 
KM Runoff subbasin 115 
BA 0.663 
LG 0.35 0.35 4.10 0.45 14 
UI 425 1244 704 151 40 0 0 0 
UI 0 0 0 0 0 0 0 0 
* 

KK RCPI15 
KM Route flow from CP 115 to CP 118 
RS 2 FLOW -1 

KK I16 
KM Runoff subbasin I16 

* 
HEC-1 INPUT 

LINE 

KK RCPI16 
KM Route flow from CP I16 to CP I18 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5420 0.0115 
RX 0 9 40 50 55 65 95 104 
RY 1210.5 1208.25 1208 1207 1207 1208 1208.25 1210.5 

I17 
Runoff subbasin I17 

KK RCP117 
KM Route flow from CP I17 to CP 118 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5190 0.0115 
RX 0 9 35 45 50 60 85 94 
RY 1210 1208.25 1208 1207 1207 1208 1208.25 1210 

KK 118 
KM Runoff subbasin 118 
BA 0.664 
LG 0.35 0.35 3.95 0.48 0 
UI 474 1332 614 118 0 0 0 0 
UI 0 0 0 0 0 0 0 0 

CPI18 
Combine 115, 116, 117 with 118 
4 2.176 

RCPI18 
Route flow from CP 118 to CP 119 
2 FLOW -1 

0.050 0.045 0.050 5000 0.0098 
0 9 110 120 125 135 235 244 

1161 1158.75 1158 1157 1157 1158 1158.75 1161 

I19 
Runoff subbasin 119 

HEC-1 INPUT 

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



1 

LINE 

KK CPI19 
I(M Combine I18 with 119 
HC 2 2.530 

KK RCPI19 
KM Route flow from CP I19 to CP 120 
RS 3 FLOW -1 
RC 0,050 0,045 0.050 6800 0.0082 
RX 0 10 110 120 125 135 235 245 
RY 1111 1109 1108 1107 1107 1108 1109 1111 

I20 
Runoff subbasin I20 

KK CPI20 
KM Combine 119 with I20 
HC 2 3.150 
* 

KK RCP120 
KM Route flow from CP I20 to CP I21 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5250 0.0067 
RX 0 9 80 90 110 120 190 199 
RY 1061 1058.25 1058 1057 1057 1058 1058.25 1061 

KK CPIZl 
KM Combine 120 with I21 
HC 2 3.619 

KK RCPIZ~ 
KM Route flow from CP I21 to CP 122 
RS 1 FLOW -1 
RC 0,050 0.045 0.050 3860 0.0065 
RX 0 9 60 8 0 90 110 160 169 
RY 1041 1038.25 1038 1037 1037 1038 1038.25 1041 

HEC-1 INPUT PAGE205 

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

KK I22 
KM Runoff subbasill 122 
BA 0.385 
LG 0.44 0.13 4.40 0.50 0 
U I  58 225 354 326 224 133 67 4 3 2 5 10 
U I  6 5 5 6 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CP122 
KM combine 121 with 122 
HC 2 4.004 

KK A40 
KM Runoff from A40 



LINE 

LINE 

...- 
Runoff from A42 

0.852 
0.50 0.00 4.70 
37 45 97 
234 209 154 
2 9 2 1 21 

KK CPA42 
KM Combine A40 with A42 
HC 2 1.350 
* 

KK A42RIV 
KM Combine A41RIV, I22 with A42 
HC 3 340.865 
* 

HEC-1 INPUT 

KK RCPA42 
KM Route flow 
RS 2 FLOW 
RC 0.050 0.035 
RX 0 1500 
RY 1040 1030 
* 

in Waterman Wash from CP A42RIV to CP A44RIV (WATERMAN WASH) 
-1 

KK A13 
KM Runoff from A13 
BA 0.580 
LG 0.33 0.33 5.80 0.19 2 
UI 93 298 503 627 381 193 84 33 18 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK RCPA13 
KM Route flow from CP A13 to CP A39 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 6080 0.0053 
RX 0 163 326 490 510 674 837 1000 
RY 1091 1089 1088 1087 1087 1088 1089 1091 

KK A39 
KM Runoff from A39 

KK RCPA39 
KM Route flow from CP A39 to CP A43 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 5310 0.0077 
RX 0 163 326 490 510 674 837 1000 
RY 1060 1059 1058 1057 1057 1058 1059 1060 

HEC-1 INPUT PAGE207 

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



LINE 

KK A43 
KM Runoff from A43 
BA 0.505 
LG 0.50 0.00 4.80 0.45 0 
UI 33 71 176 231 274 261 242 179 135 98 
UI 69 4 7 3 6 28 18 18 4 4 4 4 
UI 5 4 4 4 4 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
* * 
KK CPA43 
KM Combine A39 with A43 
HC 2 1.580 

KK RCPA43 
KM Route flow from CP A43 to CP A44 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 5230 0.0039 
RX 0 163 326 490 510 674 837 1000 
RY 1030 1029 1028 1027 1027 1028 1029 1030 

KK A4 4 
KM Runoff from A44 

KK CPA44 
KM Combine A43 with A44 
HC 2 1.945 
* 

KK A44RIV 
KM Combine A42RIV with A44 
KM Queen Creek Road crossing A44RIV 
HC 2 342.810 

KK RCPA44 
KM Route flow in Waterman Wash from CP A44RIV to CP 136RIV (WATERMAN WASH) 
RS 2 FLOW - 1 
RC 0.050 0.035 0.050 3510 0.0033 
RX 0 1700 3500 3700 3780 3900 7800 10200 
RY 1030 1020 1014 1010 1010 1015 1020 1030 

HEC-1 INPUT PAGE208 

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

KK I24 
KM Runoff subbasin 124 
BA 0.282 
LG 0.35 0.35 4.65 0.32 2 6 
UI 358 628 92 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK RCPI24 
KM Route flow from CP 124 to CP I26 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 6360 0.0138 
RX 0 100 400 420 430 450 750 850 
RY 1210 1209 1208 1207 1207 1208 1209 1210 

KK I26 
KM Runoff subbasin I26 

KK CPI26 
KM Combine 124 with I26 
HC 2 0.814 



LINE 

LINE 

K K  RCP126 
KM Route flow from CP 126 to CP 128 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 5180 0.0096 
RX 0 100 400 420 430 450 750 850 
RY 1160 1159 1158 1157 1157 1158 1159 1160 

K K  128 
KM Runoff subbasin I28 

K K  CPI28 
KM Combine 126 with I28 
HC 2 1.256 
* 

HEC-1 INPUT PAGE209 

K K  RCP128 
KM Route flow from CP 128 to CP I30 
RS 4 FLOW -1 
RC 0,050 0,045 0.050 4590 0.0089 
RX 0 100 400 420 430 450 750 850 
RY 1110 1109 1108 1107 1107 1108 1109 1110 
* 

K K  I30 
KM Runoff subbasin 130 
BA 0.423 
LG 0.35 0.35 4.00 0.47 0 
UI 393 927 272 40 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

K K  CP130 
KM Combine I28 with I30 
HC 2 1.678 

K K  RCPI30 
KM Route flow from CP I30 to CP 132 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 5280 0.0077 
FLY 0 100 400 420 430 450 750 850 
RY 1070 1069 1068 1067 1067 1068 1069 1070 

K K  I32 
KM Runoff subbasin 132 
BA 0.506 
LG 0.35 0.35 4.00 0.47 0 
UI 324 950 537 115 3 1 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
+ 

K K  CP132 
KM Combine 130 with I32 
HC 2 2.184 
* 

K K  RCPI32 
KM Route flow from CP 132 to CP 134 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 5290 0.0062 
RX 0 100 400 420 430 450 750 850 
RY 1030 1029 1028 1027 1027 1028 1029 1030 
* 

HEC-1 INPUT PAGE2 10 

K K  I34 
KM Runoff subbasin I34 
BA 0.510 



7924 KK CPI34 
7925 KM Combine 132 with I34 
7926 HC 2 2.694 

7927 KK RCP134 
7928 KM ~oute flow from CP 134 to CP I36 
7929 RS 2 FLOW -1 
7930 RC 0.050 0.045 0.050 3130 0.0044 
7931 0 9 35 55 65 8 5 110 119 
7932 3 1013.25 1016 

KK 136 
KM Runoff subbasin 136 

7939 KK CPI36 
7940 XM Combine I34 with I36 
7941 HC 2 2.888 * 

KK I36RIV 
KM Combine A44RIV with flow from I36 
HC 2 345.689 

: RCP136 
R n l l t e  flow from CP 136RIV to CP I37RIV (WATFaMnN WnqHi 7946 KP. . . . - . . - - . .- * -. . . . .- .. , 

7947 RS 1 FLOW -1 
7948 RC 0.050 0.035 0.050 2270 0.0030 
7444 R) 3225 3300 5400 7400 

995 1000 1010 

7951 KK A01 
7457 KM Runoff from A01 

LINE ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9.... 
7957 UI 0 0 0 0 0 0 0 0 0 

7958 KK RCPAO~ 
7959 KM Route flow from CP A01 to CP A02 
7960 RS 3 FLOW - 1 
7961 RC 0.050 0.045 0.050 7330 0.0054 
7962 RX 0 15 200 245 290 335 485 500 
7963 RY 1300 1297 1296 1292 1292 1296 1297 1300 * 

KK A02 
KM Runoff from A02 

7970 KK CPA02 
7971 KM combine A01 with A02 
7972 HC 2 9.359 

* 

7973 KK DA02A 
7974 KM Divert flow from A02 into A03 
7975 KM Natural divergence of flow due to a braided channel network. 
7976 DT DVA02A 
7977 DI 0 47 155 315 528 935 1662 2704 4570 



LINE 

KK DAO2B 
KM Divert flow from A02 into A10 
KM Natural divergence of flow due to a braided channel network. 
DT DVAO2B 
DI 0 2 4 83 161 521 1492 2650 4072 5732 7611 
DQ 0 12 42 7 8 241 684 1204 1842 2586 3426 * 

KK RCPAOZ 
KM Route remainder flow from CP A02 to CP All 
RS 10 FLOW -1 
R c  n.050 0.045 0.050 15310 0.0079 
RX 0 5 105 185 225 305 405 410 
RY 1219 1218 1218 1216 1216 1218 1218 1219 

HEC-1 INPUT PAGE212 

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

KK CPAll 
KM Combine A02 with All 
HC 2 11.163 

KK DAl1 
KM Divert flow from All into A15 
KM Natural diverqence of flow due to a braided channel network. 

KK RCPAll 
KM Route remainder flow from CP All to CP A14 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 6510 0.0080 
RX 0 5 50 8 0 90 120 165 170 
RY 1120 1119 1118 1117 1117 1118 1119 1120 

KK CPA14 
KM Combine All with A14 
HC 2 12.019 

KK RCPAl4 
KM Route flow from CP A14 to CP A37 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 10430 0.0072 
RX 0 5 55 90 100 135 195 200 
RY 1060 1059 1058 1056 1056 1058 1059 1060 
* 

A38 
Runoff from A38 





KK I27 
KM Runoff subbasin 127 
BA 0.403 
LG 0.35 0.35 4.25 0.42 0 
UI 328 850 318 51 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 * 

KK CP127 
KM Combine I25 with I27 
HC 2 1.135 * 

KK RCPI27 
KM Route flow from CP I27 to CP I29 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 3890 0.0100 
RX 0 11 35 45 50 60 85 9 6 
RY 1150.5 1148.25 1148 1147 1147 1148 1148.25 1150.5 

HEC-1 INPUT 

LINE 

KK I29 
KM Runoff subbasin I29 
BA 0.373 
LG 0.35 0.35 4.00 0.47 
UI 399 837 182 0 
UI 0 0 0 0 

KK CPI29 
KM Combine I27 with I29 
HC 2 1.508 
* 

KK RCPI29 
KM Route flow from CP 129 to CP 131 
RS 1 FLOW - 1 
KC 0.050 0.045 0.050 3780 0.0090 
RX 0 11 35 45 50 
RY 1121.5 1118.25 1118 1117 1117 

KK CPI31 
KM Combine I29 with 131 
HC 2 1.869 
* 

RCP131 
Route flow from CP 131 to CP I33 
2 FLOW -1 

0.050 0.045 0.050 5320 0.0017 
0 9 35 55 65 

1071 1068.25 1068 1067 1067 

8142 
8143 
8144 
8145 
8146 
8147 

LINE 

133 
Runoff subbasin 133 

HEC-1 INPUT 

ID.......I.......2. ...... 3.......4.......5 . 



KK CPI33 
KM combine 131 with 133 
HC 2 2.373 

KK RCPI33 
KM Route flow from CP 133 to CP 135 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5310 0.0062 
RX 0 9 35 55 65 85 110 119 
RY 1031 1028.25 1028 1027 1027 1028 1028.25 1031 

KK I35 
KM Runoff subbasin 135 
BA 0.507 
LG 0.37 0.30 4.70 0.33 0 
UI 194 586 736 315 95 2 4 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK CPI35 
KM combine 133 with 135 
HC 2 2.880 
* 

KK RCPI35 
KM Route flow from CP I35 to CP I37 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 4060 0.0048 
RX 0 9 35 55 65 85 110 119 
RY 10171013.25 1013 1012 1012 10131013.25 1017 

KK 137 
KM Runoff subbasin 137 
BA 0.409 
LG 0.35 0.37 5.20 0.25 0 
UI 333 863 322 52 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK CPI37 
KM Combine 135 with I37 
HC 2 3.289 

KK 137RIV 
KM combine 136RIV, A45 with I37 
HC 3 363.368 

HEC-1 INPUT 

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

LINE 

KK RCPI37 
KM Route flow from CP I37RIV to CP A46RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0,050 0,035 0,050 2050 0.0031 
RX 0 2500 5060 5140 5220 5300 7500 8600 
RY 1000 990 985 980 980 985 990 1000 

KK RCPA36 
KM Route flow from CP A36 to CP A46 

FLOW -1 
n nnc  n nsn 577n 0.0058 

, 
KK A46 
KM Runoff from A46 



LINE 

KK CPA46 
KM Combine A36 with A46 
HC 2 0.633 
* 

KK A46RIV 
KM Combine A45RIV with A46 
HC 2 364.001 

KK RCPA46 
KM Route flow in Waterman Wash from CP A46RIV to CP I50RIV (WATERMAN WASH) 
E9 1 FT.OW - 1 

HEC-1 INPUT PAGE218 

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

KK 138 
KM Runoff subbasin 138 
BA 0.248 
LG 0.35 0.35 4.40 0.37 4 1 
UI 230 544 159 24 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK RCP138 
KM Route flow from CP I38 to CP 139 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 4510 0.0156 
RX 0 100 225 235 240 250 375 500 
RY 1220 1219 1218 1217 1217 1218 1219 1220 

KK CPI39 
KM Combine I38 with I39 
HC 2 0.465 

KK RCP139 
KM Route flow from CP I39 to CP I40 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5140 0.0115 
RX 0 9 35 50 55 70 95 104 
RY 1190 1188.25 1188 1187 1187 1188 1188.25 1190 
* 

KK CPI40 
KM Combine I39 with I40 
HC 2 0.873 
* 

HEC-1 INPUT PAGE219 



KK RCPI4O 
KM Route flow from CP I40 to CP I41 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5160 0.0096 
RX 0 10 35 45 55 
RY 1130.5 1128.5 1128 1127 1127 

141 
Runoff subbasin I41 

KK CPI41 
KM combine I40 with I41 
HC 2 1.350 

KK RCPIB~ 
KM Route flow from CP I41 to CP I42 
RS 4 FLOW -1 
RC 0,050 0.045 0,050 5250 0.0087 
FU 0 100 400 420 430 

RY 1080 1079 1078 1077 1077 

I42 
Runoff subbasin I42 

422 
.30 0.25 3.95 0.48 
105 313 562 380 
0 0 0 0 0 

KK CPI42 
KM Combine I41 with I42 
HC 2 1.771 

KK RCPI42 
KM Route flow from CP 142 to CP 143 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5330 0.0075 
RX 0 10 35 55 65 
RY 1040.5 1038.5 1038 1037 1037 

REC-1 INPUT 
1 

LINE 

KK CPI43 
Em Combine 142 with I43 
HC 2 2.203 

KK RCPI43 
KM Route flow from CP 143 to CP I49 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 2760 0.0077 
RX 0 9 35 55 65 

RY 10101008.25 1008 1007 1007 

KK 144 
KM ~unoff subbasin 144 



KM Route flow from CP I44 to CP I45 

LINE 

LINE 

RS 2 FLOW -1 
RC 0.050 0.045 0.050 5170 0.0113 
RX 0 9 60 70 75 80 130 139 
RY 1200.5 1198.25 1198 1197 1197 1198 1198.25 1200.5 

KK CPI45 
KM Combine I44 with I45 
HC 2 1.060 
* 

HEC-1 INPUT 

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

KK RCP145 
KM Route flow from CP I45 to CP 146 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5390 0.0111 
RX 0 8 60 70 75 85 135 143 
RY 1140.5 1138.5 1138 1137 1137 1138 1138.5 1140.5 

KK CP146 
KM Combine I45 with 146 
HC 2 1.520 
* 

KK RCPI46 
KM Route flow from CP I46 to CP 147 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5230 0.0087 
TU( 0 9 35 55 65 85 110 119 

KK 147 
KM Runoff subbasin 147 

KK CPI47 
KM Combine 146 with 147 
HC 2 1.868 
* 

KK RCPI47 
KM Route flow from CP 147 to CP 148 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5360 0.0065 
RX 0 9 50 70 80 100 140 149 
RY 1026 1023.25 1023 1022 1022 1023 1023.25 1026 

HEC-1 INPUT PAGE222 

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

KK I48 
KM Runoff suhbasin I48 
BA 0.337 
LG 0.35 0.35 4.30 0.41 0 
ti1 241 675 312 60 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 



KK CPI48 
KM Combine 147 with I48 
HC 2 2.206 

KK RCP148 
KM Route flow from CP 148 to CP 149 
RS 1 FLOW -1 
RC 0,050 0.045 0,050 2920 0.0077 
RX 0 9 35 55 65 85 110 119 
RY 1011 1008.25 1008 1007 1007 1008 1008.25 1011 
* 

KK 149 
KM Runoff subbasin 149 
BA 0.383 
LG 0.35 0.35 4.60 0.34 1 
UI 487 852 125 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 
* 

KK CPI49 
KM Combine 143, 148 with I49 
HC 3 4.792 

KK RCPI49 
KM Route flow from CP 149 to CP I50 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 4260 0.0060 
RX 0 10 60 80 90 110 160 170 
RY 991.5 988.5 988 987 987 988 988.5 991.5 
* 

KK 161 
m Runoff subbasin 161 
BA 0.250 

HEC-1 INPUT 

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

LINE 

KK RCPI61 
KM Route flow from CP I61 to CP 150 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 4060 0.0083 
RX 0 100 400 420 430 450 750 850 
RY 990 989 988 987 987 988 989 990 

KK I50 
KM Runoff subbasin I50 
BA 0.600 
LG 0.35 0.35 4.50 0.36 0 
UI 488 1266 473 7 6 0 0 0 0 
UI 0 0 0 0 0 0 0 0 

KK CP150 
KM Combine 149, I61 with I50 
HC 3 5.642 

KK ISORIV 
KM Combine A46RIV with I50 
HC 2 369.644 

KK RCPI50 
KM Route flow from CP I5ORIV to CP 162RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 2920 0.0047 
RX 0 40 1300 1375 1445 1520 2120 2160 
RY 984 981 973 968 968 973 981 984 

KK 162 
KN Runoff subbasin I62 



KK I62RIV 
KM Combine I5ORIV with 162 
HC 2 370.066 * 

KK RCPI62 
KM Route flow from CP I62RIV to CP A49RIV (WATERMAN WASH) 
RS 2 FLOW -1 
RC 0.050 0.035 0.050 5100 0.0032 
RX 0 20 1010 1085 1160 1235 2235 2255 
RY 955 953 945 940 940 945 953 955 
* 

HEC-1 INPUT 

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

KK DM11 
KM Return diverted flow from CP All in basin A15 
DR OVA11 

KK RDAll 
KM Route diverted flow from CP All to CP A15 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 11540 0.0080 
RX 0 5 35 65 70 100 135 140 

KK A15 
KM Runoff from A15 

KK CPA15 
KM Combine DRAll with A15 
HC 2 12.104 

KK CPA16 
KM Combine A15 with A16 
HC 2 12.437 
* 

KK RCPA16 
KM Route flow from CP A16 to CP A35 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 5320 0.0061 
RX 0 110 220 295 310 385 495 605 
RY 1045 1043.5 1042 1041 1041 1042 1043.5 1045 
* 

KK DPAO2A 
KM Return diverted flow from CP A02A in basin A03 
DR DVA02A 

HEC-1 INPUT 

LINE 

KK RDAO2A 
KM Route diverted flow from CP A02 to CP A03 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 3101 0.0030 



LINE 

KK CPA03 
KM Combine DRA02A with A03 
HC 2 10.424 

KK RCPA03 
KM Route flow from CP A03 to CP A64 
RS 4 FLOW -1 

KK CPA64 
IW Combine flow from CP A03 with A64 
HC 2 11.202 

KK DA64 
KM Divert flow from CP A64 into basin A18 
KM Natural divergence of flow due to a braided channel network. 
DT DVA64 
DI 0 39 162 372 867 2048 3598 5317 7301 
DQ 0 12 48 107 295 725 1360 2055 2861 
* 

HEC-1 INPUT 

KK RCPA64 
KM Route remainder flow from CP A64 to CP A10 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 6760 0.0069 
RX 0 5 155 170 185 200 320 325 
RY 1150 1149 1148 1147 1147 1148 1149 1150 

KK DRA02B 
KM Return Diverted flow from CP A02 in basin A10 
DR DVA02B 

KK RDA02B 
KM Route diverted flow from CP A02 to CP A10 
RS 8 FLOW - 1 
RC 0.050 0.045 0.050 18990 0.0085 
RX 0 10 30 45 60 75 95 105 
RY 1190.5 1188.5 1188 1187 1187 1188 1188.5 1190.5 

KK A10 
KM Runoff from A10 

KK CPAlO 
KM Combine A64, DR02B with A10 
RC 3 12.130 



KK DAlO 
KM Divert flow from CP A10 into A17 
KM Natural divergence of flow due to a braided channel network. 
n~ nvain 

LINE 

KK RCPAlO 
KM Route remainder flow from CP A10 to CP A34 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 8920 0.0082 
RX 0 5 55 75 85 105 155 160 

KK A34 
KM Runoff from A34 

KK CPA34 
KM Combine A10 with A34 
HC 2 12.515 

KK RCPA34 
KM Route flow from CP A34 to CP A35 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3080 0.0061 
RX 0 110 220 295 310 385 495 605 
RY 1045 1043.5 1042 1041 1041 1042 1043.5 1045 
* 

LINE 

HEC-1 INPUT 

.... .~. . 
KM Runoff from A35 
BA 0.847 
LG 0.35 0.35 5.00 0.28 0 
UI 195 587 1079 787 394 145 50 32 0 0 
U I  0 0 0 0 0 0 0 0 0 0 
* 

KK CPA35 
KM Combine A16, A34 with A35 
HC 3 16.440 
* 

KK RCPA35 
KM Route flow from CP A35 to CP A47 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 5260 0.0078 
RX 0 163 326 490 510 674 837 1000 
RY 1010 1009 1008 1007 1007 1008 1009 1010 

HEC-1 INPUT PAGE228 

KK CPA47 
KM Combine A35 with A47 
HC 2 17.231 
* 



KM Route flow from CP A47 to CP A49 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 7640 0.0042 
Fa 0 8 38 202 222 386 416 424 
RY 980 978.5 978 977 977 978 978.5 980 
* 

KK A48 
KM Runoff from A48 

7 
UI 61 156 291 377 498 737 583 446 341 240 

a 
UI 123 93 60 27 18 19 19 0 0 0 

KK RCPA48 
KM Route flow from CP A48 to CP A49 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 2240 0.0043 
Fa 0 163 326 490 510 674 837 1000 
RY 970 969 968 967 967 968 969 970 

A4 9 
Runoff fram A49 

0.751 
0.35 0.35 4.45 
120 386 652 
0 0 0 

KK CPA49 
KM Combine A47, A48 with A49 
HC 3 19.041 

KK A49RIV 
KM Combine CP 162RIV with CP A49 

' K M  Tuthill Road crossing at A49RIV 
HC 2 377.944 

HEC-1 INPUT 

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

KK RCPA49 
KM Route flow in Waterman Wash from CP A49RIV TO CP A51RIV (WATERMAN WASH) 
RS 2 FLOW -1 
RC 0.050 0.035 0.050 3330 0.0030 
RX 0 600 2800 3000 3150 3300 6400 8500 
RY 970 960 950 945 945 950 960 970 

KK A04 
KM Runoff from A04 

KK DA04 
KM Divert flow from CP A04 into basin A06 
KM Natural divergence of flow due to a braided channel network 

KK RCPA04 
KM Route remainder flow from CP A04 to CP A07 
n <  7 !?,,OW -1 

KK A07 
KM Runoff from A07 
BA 0.523 
LG 0.35 0.35 2.79 1.09 0 



LINE 

LINE 

KK CPA07 
KM Combine A04 with A07 
HC 2 1.266 
* 

KK DA07 
KM Divert flow from CP A07 into basin A22 
KM Natural divergence of flow due to a braided channel network. 
DT DVA07 
DI 0 56 236 765 2075 4754 8362 12780 17930 
Dr2 n 75 108 390 1171 2848 5135 7952 11249 * 

HEC-1 INPUT PAGE230 

KK RCPA07 
KM Route remainder flow from CP A07 to CP A21 - ~~ 

RS 9 FLOW -1 
RC 0.050 0.045 0,050 12400 0.0108 
RX 0 110 243 280 300 350 550 780 
RY 1110 1108 1107 1106 1106 1107 1108 1109 
* 

KK A0 9 
KM Runoff from A09 
BA 0.784 
LG 0.35 0.35 2.92 0.98 0 
UI 167 509 945 750 413 146 59 28 0 0 

UI 0 0 0 0 0 0 0 0 0 0 

KK DA09 
KM Divert flow from CP A09 into basin A18 
KM Natural divergence of flaw due to a braided channel network. 
DT OVA09 
DI 0 4 9 188 395 993 2255 3956 5853 8045 
DQ 0 7 30 69 176 413 749 1108 1521 

KK RCPA09 
KM Route remainder flaw from CP A09 to CP A08 
RS 3 FLOW -1 

KK A08 
KM Runoff from A08 

KK CPAOB 
KM Combine A09 with A08 
HC 2 2.901 

KK DA08 
KM Divert flow from CP A08 into basin A19 
KM Natural divergence of flaw due to a braided channel network. 
DT DVAO8 
DI 0 40 161 363 1052 2811 4967 7543 10543 
DQ 0 18 74 164 456 1162 2073 3122 4341 * 

REC-1 INPUT 

KK RCPAOB 
KM Route remainder flow from CP A08 to CP A21 
RS 2 FLOW -1 
RC 0,050 0.045 0.050 4210 0.0292 
RX 0 180 300 336 400 460 590 850 



1 

LINE 

KK A21 
KM Runoff from A21 

KK CPA21 
KM Combine A08, A07 with A21 
HC 3 5.222 

KK DA21 
KM Divert flow from CP A21 into basin A32 
KM Natural divergence of flow due to a braided channel network. 
DT DVA21 
DI 0 50 204 464 1363 3710 6453 9805 13711 
DQ 0 22 8 9 204 608 1654 2882 4384 6133 * 

KK RCPA21 
KM Route remainder flow from CP A21 to CP A20 ~~~~ 

RS 5 FLOW - 1 
RC 0.050 0.045 0.050 5780 0.0089 
RX 0 125 240 290 310 350 500 790 
RY 1110 1108 1107 1106 1106 1107 1107 1108 

KK A2 0 
KM Runoff from A20 

KK CPAZO 
KM Combine A21 with A20 
HC 2 5.559 
* 

HEC-1 INPUT 

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

KK DA20 
KM Divelt flow from CP A20 into basin A32 
KM Natural diveroence of flow due to a braided channel network. 

KK RCPA20 
KM Route remainder flaw from CP A20 to CP A51 
RS 25 FLOW -1 
RC 0.050 0.045 0.050 23360 0.0058 
RX 0 200 420 455 485 521 750 900 
RY 1050 1049 1048 1047 1047 1048 1049 1050 

A5 1 
Runoff from A51 

1.527 
0.35 0.35. 4.70 0.31 0 
93 270 478 624 888 1098 798 596 437 233 

01 155 9 6 48 29 2 9 29 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CPA51A 
KM Combine A20 with A51 
HC 2 7.087 

KK Dm09 
KM Return diverted flow A09 
OR DVA09 



from CP A09 to CP A18 

LINE 

LINE 

KK Dm64 
KM Return diverted flow A64 
DR DVA64 
* 

KK RDA64 
KM Route diverted flow from CP A64 to CP A18 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 8360 0.0070 
RX 0 100 200 245 255 300 400 500 
RY 1140 1139 1138 1136 1136 1138 1139 1140 
* 

HEC-1 INPUT 

KK DA18 
KM Divert flow from CP A18 into basin A33 
KM Natural divergence of flow due to a braided channel network. 
DT DVA18 

KK RCPA18 
KM Route remainder flow from CP A18 to CPA19 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 2190 0.0071 
RX 0 80 115 145 160 190 225 305 
RY 1095 1094 1093 1091 1091 1093 1094 1095 
* 

KK DRAO8 
KM Return diverted flow from CP A08 
DR DVA08 

KK RDAO8 
KM Route diverted flow from CP A08 to CP A19 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 9690 0.0076 

n ~n 115 145 160 190 225 305 
093 1091 1091 1093 1094 1095 

KK A1 9 
KM Runoff from A19 
BA 0.464 
LG 0.35 0.38 5.40 0.23 0 
UI 137 399 665 383 139 4 6 19 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT PAGE234 

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

KK CPA19A 
KM Combine Dm08 with A19 
HC 2 3.364 



KK CPA19 
KM Combine CPA19A with routed flow from A18 
HC 2 15.257 

K K  RCPA19 
KM ROUTE FLOW FROM A19 TO A63 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 8410 0.0071 
RX 0 80 115 145 160 190 
RY 1050 1049 1048 1046 1046 1048 
* 

K K  A63 
KM RUNOFF FROM A63 
BA 0.607 
LG 0.35 0.37 5.30 0.24 0 
UI 195 567 891 469 150 48 
UI 0 0 0 0 0 0 

K K  CPA63A 
KM COMBINE A19 WITH A63 
HC 2 15.864 

K K  DRAlO 
KM Return diverted flow from CP A10 
UR DVAlO 

K K  RDAlO 
KM Route diverted flaw from CP A10 to CP A17 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 9190 0.0079 
RX 0 45 90 120 135 165 
RY 1059.5 1058.5 1058 1057 1057 1059 
* 

K K  A17 
KM Runoff from A17 

K K  CPA17 
KM Combine DRAlO with A17 
HC 2 12.703 

K K  RDA18 
KM Route diverted flow from CP A18 to CP A33 . ~~ 

RS 6 FLOW -1 
RC 0.050 0.045 0.050 7360 0.0090 
RX 0 65 130 180 200 250 
RY 1068 1067 1067 1066 1066 1067 

K K  A33 
KM Runoff from A33 

K K  CPA33A 
KM Combine Dm18 with A33 
HC 2 12.960 



LINE 

KK CPA33 
KM COMBINE A17 WITH A33 
HC 2 14.462 

KK RCPA33 
KM Route flow 
RS 4 FLOW 
RC 0.050 0.045 
RX 0 90 

from CP A33 to CP A63 
-1 

KK CPA63 
KM COMBINE A33 WITH CPA63A 
HC 2 17.649 
* 

HEC-1 INPUT 

KM Route flow from CP A63 to CP A50 
P C  7 F.T.nhi  - 1  

KK CPASO 
KM Combine A63 with A50 
HC 2 18.643 
* 

KK RCPASO 
KM Route flow from CP A50 to CP A51 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3870 0.0048 
RX 0 9 40 115 165 255 285 294 
RY 959 957.25 957 956 956 957 957.25 959 

KK CPA51 
KM Combine A50 with CPA51A 
HC 2 22.829 

KK A51RIV 
KM Combine A49RIV with A51 
HC 2 388.643 
* 

KK RCPA51 
KM Route flow in Waterman Wash from CP A51RIV to CP A56RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 270 0.0057 
RX 0 10 1500 1660 1800 1900 3400 3410 
RY 952 950 943 940 940 943 950 952 

KK A05 
KM Runoff from A05 
BA 2.141 
LG 0.35 0.35 2.99 
UI 457 1389 2581 
UI 0 0 0 

0.93 0 
2048 1126 

0 0 

HEC-1 INPUT 

..... 4.......5.. 

KK RCPAOS 
KM Route flow from CP A05 to CP A26 





LINE 

LINE 

KK RCPA28 
KM Route flow from CP A28 to CP A27 
RS 1 FLOW -1 

KK CPA27 
KM Combine A28 with A27 
HC 2 4.745 

KK RCPA27 
KM Route flow from CP A27 to CP A29 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 4120 0.0052 
RX 0 10 35 50 75 110 160 170 
RY 1017 1015 1014 1011 1011 1014 1015 1017 
* 

HEC-1 INPUT 

KK A2 9 
KM Runoff from A29 
BA 1.188 
LG 0.35 0.35 2.97 0.95 0 
UI 204 643 1131 1259 747 346 159 51 39 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CPA29 
KM Combine A27 with A29 
HC 2 5.933 
* 

KK Dm04 
KM Return diverted flow from CP A04 
DR DVA04 

KK RUA04 
KM Route diverted flow from CP A04 to CP A06 
RS 13 FLOW -1 
RC 0.050 0.045 0.050 15250 0.0130 
RX 0 100 210 220 240 255 550 830 
RY 1298 1297 1296 1295 1295 1296 1297 1300 

KK CPA06 
KM Combine Dm04 with A06 
HC 2 1.850 

KK RCPA06 
KM Route flow from CP A06 to CP A24 
RS 7 FLOW -1 
RC 0.050 0.045 0.050 10750 0.0087 
RX 0 100 210 237 260 300 400 510 
RY 1120 1119 1118 1117 1117 1118 1119 1120 
* 

HEC-1 INPUT 

KK Dm07 
KM Return diverted flow from CP A07 
DR DVA07 



KK RDA07 
KM Route diverted flow from CP A07 to CP A22 
RS 19 FLOW -1 
RC 0.050 0.045 0.050 16610 0.0103 
RX 0 190 390 400 410 424 700 
RY 1200 1199 1198 1197 1197 1198 1199 

KK A22 
KM Runoff from A22 
BA 0.578 
LG 0.35 0.35 3.71 0.56 0 
U I  4 4 177 2 67 404 498 339 236 
U I  14 13 14 0 0 0 0 
U I  0 0 0 0 0 0 0 

KK CPA22 
KM Combine DM07 with A22 
KC 2 1.844 

KK RCPA22 
KM Route flaw from CP A22 to CP A24 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 1520 0.0074 
RX 0 5 35 4 5 60 70 180 
RY 1080 1079 1078 1077 1077 1078 1079 

KK A24 
KM Runoff from A24 
BA 1.355 
LG 0.35 0.35 3.17 0.83 0 
U I  145 516 786 1311 1040 697 380 
U I  36 0 0 0 0 0 0 
U I  0 0 0 0 0 0 0 

KK CPA24 
KM Combine A06, A22 with A24 
HC 3 4.307 

HEC-1 INPUT 

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

KK RCPA24 
KM ~oute flow from CP A24 to CP A30 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 8420 0.0072 
RX 0 8 50 65 85 95 182 
RY 1048 1046.5 1045 1043 1043 1045 1046.5 
* 

.... ..- - 
KM Runoff from A30 
BA 0.675 
LG 0.35 0.35 3.88 0.50 0 
U 1  68 246 374 619 531 359 214 
UI 17 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 

KK CPA30A 
KM Combine A24 with A30 
HC 2 4.982 
* 

KK CPA30 
KM Combine A29 with A30 
HC 2 10.915 

KK RCPA30 
KM Route flaw from CP A30 to CP A52 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 3020 0.0063 
RX 0 150 270 320 400 445 600 
RY 1005 1003 1001 997.5 997.5 1001 1003 



LINE 

9114 

LINE 

KM Runoff from A52 
BA 0.218 
LG 0.35 0.35 4.60 0.34 0 
UI 113 350 274 80 19 0 0 0 
UI 0 0 0 0 0 0 0 0 
* 

KK CPA52A 
KM Combine A30 with A52 
HC 2 11.132 

KK RCPA31 
KM Route flow from CP A31 to CP A32 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 7790 0.0067 
RX 0 9 60 65 80 90 115 124 
RY 1039 1037.25 1037 1036 1036 1037 1037.25 1039 
* 

KK DM21 
KM Return diverted flow from CP A21 

KK RDA21 
KM Route diverted flow from CP A21 to CP A32 
RS 14 FLOW -1 
RC 0.050 0.045 0.050 17400 0.0077 
RX 0 180 360 385 405 430 570 700 
RY 1100 1098 1097 1096 1096 1097 1098 1099 

KK RDA20 
KM Route diverted flow from CP A20 to CP A32 
RS 11 FLOW -1 
RC 0.050 0.045 0.050 11660 0.0075 
RX 0 180 360 385 405 430 570 700 

KK A32 
KM Runoff from A32 

KK CPA32A 
KM Combine DRA21, Dm20 with A32 
HC 3 6.768 
* 

HEC-1 INPUT 

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

KK CPA32 
KM Combine A31 with A32 
HC 2 7.306 

KK RCPA32 
KM Route flow from CP A32 to CP A52 



RS 1 FLOW -1 
RC 0.050 0.045 0.050 1510 0.0071 
RX 0 8 40 52 93 
RY 1002 1000.5 1000 997 997 

KK CPA52 
KM Combine A32 with A52 
HC 2 17.173 

KK RCPA52 
KM Route flow from CP A52 to CP A55 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 1960 0.0042 
RX 0 8 150 175 215 
RY 994 992.5 990 987.5 987.5 
* 

KK A53 
KM Runoff from A53 
BA 1.746 
LG 0.35 0.35 2.86 1.02 0 
UI. 300 945 1662 1851 1098 
UI 0 0 0 0 0 
UI 0 0 0 0 0 

KK A54 
KM Runoff from A54 
BA 0.507 
LG 0.35 0.35 3.27 0.71 19 
UI 179 523 748 358 105 
UI 0 0 0 0 0 

KK CPA54 
KM COMBINE A53 WITH A54 
HC 2 2.253 

KK RCPA54 
KM Route flow from CP A54 to CP A55 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 3860 0.0066 
RX 0 245 270 290 310 
RY 1005 1000 998 995 995 

HEC-1 INPUT 

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

KK A55 
KM Runoff from A55 
BA 0.613 
LG 0.35 0.35 3.64 0.59 1 
UI 234 709 890 381 114 
UI 0 0 0 0 0 

KK CPA55A 
KM Combine A54 with A55 
HC 2 2.865 
* 

KK CPA55 
KM Combine A52 with A55 
HC 2 20.038 

KK RCPA55 
RM Route flow from CP A55 to CP A56 ..- 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 9140 0.0048 
RX 0 10 160 175 255 
RY 963.5 961.5 960 958 958 

KK A5 6 
KM Runoff from A56 



LINE 

LINE 

KK CPA56 
KM Combine A55 with A56 
HC 2 21.877 
* 

KK A56RIV 
KM Combine A51RIV with A56 
HC 2 404.960 

KK RCPA56 
KM Route flow in Waterman Wash from CP A56RIV TO CP I63RIV (WATERMAN WASH1 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 1890 0.0046 
RX 0 10 1000 1100 1280 1400 2400 2410 
RY 942 940 932 930 930 932 940 942 
* 

HEC-1 INPUT PAGE245 

KK I51 
KM Runoff subbasin I51 
BA 0.287 
LG 0.35 0.35 4.25 0.42 0 
U1 445 591 67 0 0 0 0 0 0 0 
U1 0 0 0 0 0 0 0 0 0 0 
* 

KK RCPI51 
KM Route flow from CP 151 to CP 153 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 5390 0.0160 
RX 0 100 400 420 430 450 750 850 
RY 1200 1199 1198 1197 1197 1198 1199 1200 
* 

KK RCPI53 
KM Route 
RS 2 
RC 0.050 .......... ~~~~ ~~~ ~~ 

RX 0 9 35 45 50 60 85 94 
RY 11301128.25 1128 1127 1127 11281128.25 1130 
* 

flow from CP I53 to CP I55 
FLOW -1 
0.045 0.050 5590 0.0105 

KK I55 
KM Runoff subbasin I55 
BA 0.249 
LG 0.35 0.35 4.10 0.46 0 
UI 178 499 230 45 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK CPI55 
KM Combine 153 with 155 
HC 2 0.908 

HEC-1 INPUT PAGE24 6 

KK RCP155 
KM Route flow from CP I55 to CP 157 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 3210 0.0091 



KK I57 
KM Runoff subbasin 157 
BA 0,190 
LG 0.34 0.34 4.70 0.31 23 
UI 241 423 62 0 0 
UI 0 0 0 0 0 
* 

KK CPI57 
KM Combine I55 with 157 
HC 2 1.098 

KK RCPI57 
KM Route flaw from CP I57 to CP 172 
RS 3 FLOW -1 
RC 0,050 0,045 0.050 2910 0.0079 
RX 0 100 400 420 430 
RY 1080 1079 1078 1077 1077 

172 
Runoff subbasin 172 

KK CP172 
KM Combine I57 with I72 
HC 2 1.304 
+ 

KK RCPI72 
KM Route flow from CP 172 to CP 160 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 8520 0.0087 
RX 0 9 35 55 65 
RY 10251023.25 1023 1022 1022 
* 

HEC-1 INPUT 1 

LINE 

Kt< I60 
KM Runoff subbasin I60 
BA 1.025 
LG 0.35 0.35 4.70 0.31 9 
UI 330 958 1503 793 253 
UI 0 0 0 0 0 

KK CPIGOA 
KM Combine I72 with I60 
HC 2 2.329 * 

KK 152 
KM Runoff subbasin I52 

KK RCPI52 
KM Route flow from CP I52 to CP I54 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 5120 0.0160 
RX 0 100 400 420 430 
RY 1200 1199 1198 1197 1197 

.... --. 
KM Runoff subbasin I54 
BA 0.352 
LG 0.35 0.35 4.00 0.47 0 
UI 327 771 227 33 0 



LINE 

LINE 

HEC-1 INPUT PAGE248 

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

KK 156 
KM Runoff subbasin I56 
BA 0.432 
LG 0.35 0.35 4.10 0.46 0 
UI 352 911 341 55 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CP156 
KM Combine 154 with 156 
HC 2 1.045 

KK I58 
KM Runoff subbasin I58 
BA 0.745 
LG 0.35 0.35 4.60 0.34 11 
UI 119 383 647 806 488 248 107 44 2 3 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 * 

KK CPI58 
KM Combine I56 with I58 
KM Route length to CPI64 is insignificant 
HC 2 1.790 
* 

HEC-1 INPUT PAGE249 

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

KK CPI64 
KM Combine 158, I59 with I64 
HC 3 2.454 

KK RCPI64 
KM Route flow from CP I64 to CP 165 
RS 3 FLOW -1 



LINE 

RC 
RX 
RY 
* 

K K  
KM 
BA 
LG 
UI 
UI 
* 

K K  
Ki"1 
HC 
* 

K K  
KM 
HC 

K K  
KM 
RS 
RC 
RX 
RY 

K K  
KM 
BA 
LG 
UI 
UI 
* 

K K  
KM 
HC 
* 

ID. 

KK 
KM 
RS 
RC 
RX 
RY 
* 

K K  
KM 
BA 
IG 
UI 
UI 
+ 

K K  
KM 
KM 
HC 

K K  
KM 
BA 
LG 
UI 
UI * 

K K  
KM 
BA 
LG 
UI 
UI 

165 
Runoff subbasin I65 

0.338 
0.35 0.36 5.10 0.26 7 
216 635 359 77 20 0 
0 0 0 0 0 0 

CPI65 
Combirir I64 with 165 
2 2.792 

CPI60 
COMBINE I65 WITH 160 
2 5.120 

RCPI60 
Route f l o w  from CP 160 to CP 166 
1 FLOW -1 

0.050 0,045 0.050 2250 0.0044 
0 13 110 130 145 165 

995 993.5 992 990 990 992 

I66 
Runoff subbasin 166 

CP166 
Combine 160 with 166 
2 6.027 

HEC-1 INPUT 

RCP166 
Route flow from CP 166 to CP 167 
3 FLOW -1 

0,050 0.045 0.050 5610 0.0044 
0 6 200 220 240 260 

975 973.15 972 970 970 972 

167 
Runoff subbasin I67 

u.*-, 

Combine 166 with I67 
Route length to CP169 is insignificant 

I69 
Runoff subbasin I69 

0.173 
0.35 0.35 4.40 0.38 17 
268 357 40 0 0 0 
0 0 0 0 0 0 



KK Ck ' lDY  
KM COMBINE 167, I68 WITH 169 
HC 3 7.461 
* 

tCPI69 
Route flow from CP 169 to CP I70 

FT,OW -1 

HEC-1 INPUT 

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

KK I70 
KM Runoff subbasin 170 

KK CPI70 
KM Combine 169 with 170 
HC 2 7.829 

K K  RCPI71 
KM Route flow from CP I71 to CP 163 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 1250 0.0045 
RX 0 10 210 235 260 285 460 470 
RY 945 943 942 940 940 942 943 945 
* 

K K  CPI63 
KM Combine I71 with I63 
HC 2 8.543 
* 

K K  163RIV 
KM Combine A56RIV with I63 
HC 2 413.504 
* 

HEC-1 INPUT PAGE252 

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

K K  RCP163 
KM Route flow in Waterman Wash from CP I63RIV TO CP A57RIV (WATERMAN WASH) 
RS 1 FLOW -1 



LINE 

KM Runoff from A57 

KK A57RIV 
KM Combine 163RIV with A57 
HC 2 414.972 

KK RCPA57 
KM Route flow in Waterman Wash from CP A57RIV TO CP A60RIV (WATERMAN WASH) 
RS 3 FLOW -1 
RC 0.050 0.035 0.050 7520 0.0019 
RX 0 400 600 700 900 1000 2300 3500 
RY 920 910 900 894 894 900 910 915 
* 

KK A58 
KM Runoff from A58 
BA 2.131 
LG 0.35 0.35 4.00 0.43 23 
UI 214 776 1180 1956 1675 1135 674 304 175 55 
UI 55 0 0 0 0 0 0 0 0 0 
ti1 0 0 0 0 0 0 0 0 0 0 
* 

KK A59 
KM Runoff from A59 
BA 1.255 
LG 0.35 0.35 4.35 0.37 2 6 
ti1 341 997 1746 1080 443 164 50 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CPA59 
KM COMBINE A58 WITH A59 
KC 2 3.387 

HEC-1 INPUT PAGE253 

KK RCPA59 
KM Route flow from CP A59 to CP A60 
RS 2 FLOW - 1 
RC 0.050 0.045 0.050 6400 0.0080 
RX 0 10 30 4 5 80 95 115 125 
RY 930.5 928.5 927.5 924 924 927.5 928.5 930.5 
* 

KK A60 
KM Runoff from A60 
BA 1.667 
LG 0.34 0.34 4.45 0.36 17 
UI 382 1158 2122 1550 775 286 98 62 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK CPA60 
KM Combine A59 with A60 
HC 2 5.054 

3ute f low in Waterman Wash from CP AGORIV to CP A62RIV (WATERMAN WASH) 
1 FLOW -1 

n 5 n  0.035 0.050 5140 0.0055 
.... 600 1000 1200 1380 2100 2600 4300 
RY 895 890 884 879 878 883 890 895 

KK A61 
KM Runoff from A61 
BA 1.880 



1 

INPUT 
LINE 

NO. 

48  

5 4  

60  

6 6  

72  

efig 7 5  

8 1 

8 7  

9 5  
90  

98 

1 0 4  

1 1 3  
1 1 0  

1 1 6  

1 2 4  
1 2 2  

1 2 5  

KK A62 
KM R u n o f f  f r o m  A62 
BA 0 . 2 8 8  
LG 0 . 3 0  0 . 2 6  4 . 1 0  0 . 4 6  5 
UI 8 5  2 4 8  4 1 2  238  8 7  2 8  
UI 0 0 0 0 0 0 
* 

HEC-1 INPUT 

LINE I D  ....... I . . . . . .  . 2 ....... 3 ....... 

9 5 5 6  KK A62RIV 
9 5 5 7  KM Combine  A61,  A62 w i t h  A60RIV 
9 5 5 8  HC 3 4 2 2 . 1 9 4  

SCHEMATIC DIAGFSLM OF STREAM NETWORK 

(V) ROUTING - DIVERSION OR PUMP FLOW 

I . ) CONNECTOR I -  RETURN OF DIVERTED OR PUMPED FLOW 

C11 

- - - - - - - > DVCll 
D C l l  

v 
v 

RCPCl l  







co1 
v 
v 

RCPCOl 

< - - - - - - - DVC18 
DRCI~ 

v 
v 

RDC 18 





C24 

CPC24............ 
v 
v 

PNDCOl 



v 
v 

RCPDOS 



v 
RCPDOB 

< - - - - - . - DVDOS 
DRDOS 

v 
v 

RDDOS 

Dl1 

- - - - - - - > DVDlO 
DDlO 

v 
v 

RCPDlO 











Ell 

- - - - - -. > DVEll 
DEll 

v 
v 

RCPEll 

- - - - - - - > DVElO 
DElO 

v 

< - - - - - - - DVElO 
DRElO 

v 
v 

RDElO 

e13 



< . . - - - - - D V E l l  
D R E l l  

v 
v 

RDE 11 

E l 2  





............ CPF11 

------- > DVFll 
DFll 

v 
v 

RCPFll 

F16 

. . . . . . . . . .  CPF16.. 

< - - - - - - . DVFll 
DRFll 

v 
v 

RDFll 

F17 



CPF27 .................................... 
v 
v 

PNDFOl 



..................... CPFOB... 
v 









RCPE43 

E50 

CPESO ........................ 
v 
v 

RCPESO 

















<------- DVGOB 

DRGOB 
v 
v 

RDG08 















CPBOS....... ................. 
v 



- - - - - - - > DVHOl 
DHOl 

v 
v 

RCPHO1 

< - - - - - - - DVHOl 
D m 0 1  

v 





< . - - - - - - DVB13 
DRB13 

v 
v 

RDB 13 

814 

............ CPB14 

821 























H80RIV. 
v 
v 

RCPHBO 

- - - -. - - > DVHll 
DHll 

v 
v 

RCPHll 







CPIOB ........... 
v 
v 

RCPIOB 







A0 1 
v 
v 

RCPAOl 

A02 

...... CPAOZ...... 



A l l  

CPAll............ 











< - - - - - - - DVAO 8 
D M 0 8  

v 





< - - - - - - - DVAO 4 
D M 0 4  



DVAPO 
D M 2 0  

v 
v 

RDA2 0 







9550 A62 

9556 A62RIV ........................ 
( * * * )  RUNOFF ALSO COMPUTED AT THIS LOCATION 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

TIME OF 

STAGE 
+ 

+ 

+ 

+ 

+ 

t 

+ 

+ 

+ 

+ 

+ 

+ 

t 

+ 

t 

+ 

OPERATION 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

STATION 

C04 

RCPCO4 

C1Z 

CPClZ 

DVC12 

DC12 

RCPC12 

C13 

CPC13 

DVC13 

DC13 

RCPC13 

C11 

DVCll 

DCll 

RCPCll 

DRC12 

PEAK 

FLOW 

274. 

182. 

265. 

357. 

182. 

175. 

134. 

536. 

634. 

463. 

172. 

138. 

299. 

141. 

158. 

110. 

182. 

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 

PEAK 

6-HOUR 24-HOUR 72-HOUR 

BASIN W I M U M  

AREA STAGE MAX 



ROUTED TO 
+ RDCl2 119. 12.83 19. 5. 2. .44 

HYDROGRAPH AT 
+ C31 140. 12.17 9. 2. 1. .lo 

4 COMBINED AT 
+ CPC31 307. 12.33 51. 13. 6. 1.35 

DIVERSION TO 
+ DVC31 80. 12.33 18. 4. 2. 1.35 

a 
HYDROGRAPH AT 

+ DC31 227. 12.33 33. 8. 4. 1.35 

ROUTED TO 
+ RCPC31 229. 12.50 33. 8. 4. 1.35 

HYDROGRAPH AT 
+ DRCll 141. 12.17 12. 3. 1. .29 

ROUTED TO 
+ RDC 11 74. 13.00 12. 3. 1. .29 

HYDROGRAPH AT 
+ C14 263. 12.17 20. 5. 2. .22 

3 COMBINED AT 
+ CPC14 404. 12.33 64. 16. 8. 1.57 

DIVERSION TO 
+ DVC14 254. 12.33 47. 12. 6. 1.57 

HYDROGRAPH AT 
+ DC14 151. 12.33 16. 4. 2. 1.57 

ROUTED TO 
+ RCPCl4 122. 12.50 16. 4. 2. 1.57 

HYDROGRAPH AT 
+ C05 321. 12.00 20. 5. 2. .23 

ROUTED TO 
+ RCPC05 135. 12.83 20. 5. 2. .23 

HYDROGRAPH AT 
+ C03 390. 12.17 25. 6. 3. .29 

a 
DIVERSION TO 

+ DVC03 210. 12.17 14. 3. 2. .29 

HYDROGRAPH AT 
+ ~ C 0 3  180. 12.17 11. 3. 1. .29 

ROUTED TO 
+ RCPC03 99. 12.33 11. 3. 1. .29 

HYDROGRAPH AT 
+ C09 177. 12.17 12. 3. 1. .14 

2 COMBINED AT 
+ CPCO9 224. 12.17 23. 6. 3. .43 

DIVERSION TO 
+ DVC09 103. 12.17 11. 3. 1. .43 

HYDROGRAPH AT 
+ DC09 120. 12.17 12. 3. 2. .43 

ROUTED TO 
+ RCPCO9 97. 12.50 12. 3. 2. .43 

HYDROGRAPH AT 
+ C15 157. 12.17 12. 3. 1. .09 

2 COMBINED AT 
+ CPC15 186. 12.17 24. 6. 3. .53 

DIVERSION TO 
+ DVC15 176. 12.17 23. 6. 3. .53 

HYDROGRAPH AT 
+ DC15 9. 12.17 1. 0. 0. .53 



ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROOTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

RCPCl5 

C10 

CPClO 

DVC 10 

DClO 

RCPClO 

DRC03 

RDC03 

C06 

CPCOG 

DVCO6 

DC06 

RCPCO6 

DRC09 

RDCO 9 

Cl6 

CPCl6 

RCPC16 

DRC06 

RDCO6 

C18 

CPC18 

DVCl8 

DC18 

RCPC18 

C17 

CPC17 

DVC17 



HYDROGRAPH AT 
DC17 

ROUTED T O  
R C P C 1 7  

HYDROGRAPH AT 
D R C 1 5  

ROUTED T O  
R D C 1 5  

HYDROGRAPH AT 
C 3 0  

5 COMBINED AT 
C P C 3 0  

D I V E R S I O N  TO 
DVC30 

HYDROGRAPH AT 
D C 3 0  

ROUTED T O  
RCPC30 

HYDROGRAPH AT 
C 0 2  

ROUTED T O  
RCPCOZ 

HYDROGRAPII AT 
C 0 1  

ROUTED T O  
RCPCOi  

HYDROGRAPH AT 
C 0 8  

ROUTED TO 
R C P C 0 8  

HYDROGRAPH AT 
C 0 7  

4 COMBINED AT 
C P C 0 7  

DIVERSION TO 
DVC07 

HYDROGRAPH AT 
D C 0 7  

ROUTED TO 
R C P C 0 7  

HYDROGRAPH AT 
DRC18 

ROUTED T O  
R D C l 8  

HYDROGRAPH AT 
C 1 9  

3 COMBINED AT 
C P C 1 9  

DIVERSION TO 
DVC19 

HYDROGRAPH AT 
DC19 

ROUTED TO 
R C P C 1 9  

HYDROGRAPH AT 
DRC17 



ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 



ROUTED TO 
+ RCPC20 909. 12.83 178. 44. 21. 8.08 

HYDROGRAPH AT 
+ C26 138. 12.17 9. 2. 1. .lo 

2 COMBINED AT 
+ CPC26 909. 12.83 187. 47. 22. 8.18 

DIVERSION TO 
+ DVC26 538. 12.83 137. 34. 17. 8.18 

HYDROGRAPH AT 
+ DC2 6 370. 12.83 49. 12. 6. 8.18 

ROUTED TO 
+ RCPC26 321. 13.00 49. 12. 6. 8.18 

HYDROGRAPH AT 
i DRC21 446. 12.17 30. 8. 4. .56 

ROUTED TO 
+ RDC21 259. 12.50 30. 8. 4. .56 

HYDROGRAPH A': 
+ C23 692. 12.00 43. 11. 5. .SO 

ROUTED TO 
+ RCPC23 588. 12.17 43. 11. 5. .50 

HYDROGRAPH AT 
+ c22 1058. 12.17 72. 18. 9. .80 

4 COMBINED AT 
+ CPC22 1631. 12.17 190. 47. 23. 9.48 

HYDROGRAPH AT 
+ C24 230. 12.17 15. 4. 2. .16 

2 COMBINED AT 
t CPC24 1853. 12.17 204. 51. 25. 9.65 

ROUTED TO 
+ PNDCOl 1382. 12.33 204. 51. 25. 9.65 

DIVERSION TO 
+ DVC24 1382. 12.33 204. 51. 25. 9.65 

HYDROGRAPH AT 
+ DC24 0. .OO 0. 0. 0. 9.65 

ROUTED TO 
t ~cpc24 0. .OO 0. 0. 0. 9.65 

HYDROGRAPH AT 
+ C2S 151. 12.00 7. 2. 1. .08 

2 COMBINED AT 
+ C~c25 151. 12.00 7. 2. 1. .08 

ROUTED TO 
+ PNDC02 85. 12.17 7. 2. 1. .08 

DIVERSION TO 
+ DVC25 85. 12.17 7. 2. 1. .08 

HYDROGRAPH AT 
t DC25 0. 12.17 0. 0. 0. .08 

ROUTED TO 
+ RCPC25 0. 12.33 0. 0. 0. .08 

HYDROGRAPH AT 
+ DO2 685. 12.17 45. 11. 5. .50 

DIVERSION TO 
+ DVD02 154. 12.17 7. 2. 1. .50 

HYDROGRAPH AT 
+ OD02 531. 12.17 38. 10. 5. .50 

ROUTED TO 
+ RCPD02 453. 12.17 38. 10. 5. .50 



HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

RYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

DO3 

CPD03 

DVDO3 

DD03 

RCPD03 

DO4 

CPD04 

DVD04 

DD04 

RCPDO4 

DRDO2 

ROD02 

DRD03 

RDD03 

DO1 

CPDOl 

DVDOl 

DDOl 

RCPDOl 

DO9 

CPD09 

DVD09 

DD09 

RCPD09 

Dl2 

CPD12 

DVD12 

DD12 



ROUTED TO 
t RCPD12 76. 12.33 10. 3. 1. 4.43 

HYDROGRAPH AT 
t DRDOl 1288. 12.50 195. 49. 23. 3.69 

ROUTED TO 
+ RDDOl 1008. 12.83 194. 49. 23. 3.69 

HYDROGRAPH AT 
i DRDO4 219. 12.33 24. 6. 3. 1.03 

ROUTED TO 
t RDDO4 102. 14.17 24. 6. 3. 1.03 

HYDROGRAPH AT 
t DO5 1197. 12.67 169. 42. 20. 1.93 

3 COMBINED AT 
+ CPDO5 1891. 12.83 383. 96. 46. 5.61 

DIVERSION TO 
t DVDO5 89. 12.83 14. 4. 2. 5.61 

HYDROGRAPH AT 
t OD05 1802. 12.83 368. 93. 45. 5.61 

ROUTED TO 
+ RCPDO5 1611. 13.17 367. 33. 45. 5.61 

HYDROGRAPH AT 
t Dl3 923. 12.17 70. 17. 8. .56 

3 COMBINED AT 
+ CPD13 1656. 13.17 443. 112. 54. 6.92 

DIVERSION TO 
+ DVD13 1168. 13.17 397. 100. 48 .  6.92 

HYDROGRAPH AT 
+ DD13 488. 13.17 46. 12. 6. 6.92 

ROUTED TO 
+ RCPD13 297. 13.67 46. 12. 6. 6.32 

HYDROGRAPH AT 
t D4 6 119. 12.00 7. 2. 1. .05 

a 
2 COMBINED AT 

t CPD46 297. 13.67 53. 13. 6. 6.97 

DIVERSION TO 
t DVD4 6 262. 13.67 51. 13. 6. 6.97 

HYDROGRAPH AT 
t DD46 35. 13.67 2. 1. 0. 6.97 

ROUTED TO 
t RCPD46 26. 13.83 2. 1. 0. 6.97 

HYDROGRAPH AT 
+ DO6 840. 12.50 93. 23. 11. 1.22 

DIVERSION TO 
+ DVDO 6 527. 12.50 60. 15. 7. 1.22 

HYDROGRAPH AT 
+ Do06 313. 12.50 33. 8. 4. 1.22 

ROUTED TO 
+ RCPD06 162. 13.50 33. 8. 4. 1.22 

HYDROGRAPH AT 
t DRDO6 527. 12.50 60. 15. 7. 1.22 

ROUTED TO 
+ RDDO6 455. 12.67 60. 15. 7. 1.22 

HYDROGRAPH AT 
+ DO8 326. 12.17 25. 6. 3. .28 

2 COMBINED AT 
t CPDO8 474. 12.50 84. 21. 10. 1.50 



ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

5 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

RCPDOB 

DRD05 

RDD05 

Dl1 

CPDll 

RCPDll 

Dl0 

CPDlO 

DVDlO 

DDlO 

RCPDlO 

D47 

CPD47 

DVD47 

DD47 

RCPD47 

DO7 

DVDO7 

DD07 

RCPD07 

Dl5 

CPDl5 

DVD15 

DD15 

RCPD15 

DRD07 

ROD07 

Dl7 



3 COMBINED AT 
+ CPD17 710. 12.50 153. 39. 19. 12.23 

DIVERSION TO 
t DVD17 572. 12.50 146. 31. 18. 12.23 

HYDROGRAPH AT 
t 0017 138. 12.50 7. 2. 1. 12.23 

ROUTED TO 
+ RCPD17 88. 12.67 7. 2. 1. 12.23 

HYDROGRAPH AT 
+ Dl8 430. 12.33 39. 10. 5. .43 

2 COMBINED AT 
+ CPD18 416. 12.33 44. 11. 5. 12.66 

DIVERSION TO 
+ Dv~la 286. 12.33 31. 9. 5. 12.66 

HYDROGRAPH AT 
+ DD18 L30. 12.33 7. 2. 1. 12.66 

ROUTED TO 
+ RCPD18 74. 12.50 7. 2. 1. 12.66 

HYDROGRAPH AT 
+ Dl9 310. 12.11 23. 6. 3. .25 

2 COMBINED AT 
+ CPD19 302. 12.17 28. 7. 3. 12.90 

DIVERSION TO 
+ DVD19 115. 12.17 15. 4. 2. 12.90 

HYDROGRAPH AT 
i DD19 187. 12.17 12. 3. 1. 12.90 

ROUTED TO 
+ RCPD19 125. 12.50 12. 3. 1. 12.90 

HYDROGRAPH AT 
+ 02 0 153. 12.17 10. 3. 1. .11 

2 COMBINED AT 
+ CPD20 191. 12.17 22. 5. 3. 13.02 

DIVERSION TO 
+ DVD20 191. 12.17 22. 5. 3. 13.02 

HYDROGRAPH AT 
+ DD20 0. .OO 0. 0. 0. 13.02 

ROUTED TO 
+ RCPDZO 0. .OO 0. 0. 0. 13.02 

HYDROGRAPH AT 
+ D2 1 113. 12.00 7. 2. 1. .08 

2 COMBINED AT 
+ CPD21 105. 12.00 7. 2. 1. 13.09 

DIVERSION TO 
+ DVDZl 74. 12.00 5. 1. 1. 13.09 

HYDROGRAPH AT 
+ DO21 31. 12.00 1. 0. 0. 13.09 

ROUTED TO 
+ RCPD21 15. 12.33 1. 0. 0. 13.09 

HYDROGRAPH AT 
+ E33 79. 12.00 4. 1. 1. .05 

2 COMBINED AT 
+ CPE33 15. 12.00 5. 1. 1. 13.14 

DIVERSION TO 
+ DVE33 15. 12.00 5. 1. 1. 13.14 

HYDROGRAPH AT 
+ DE33 0. .OO 0. 0. 0. 13.14 



ROUTED TO 

HYDRDGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 



HYDROGRAPH AT 
El6 

2 COMBINED AT 
CPE16 

DIVERSION TO 
DVE16 

HYDROGRAPH AT 
DE16 

ROUTED TO 
RCPE16 

HYDROGRAPH AT 
El9 

2 COMBINED AT 
CPE19 

DIVERSION TO 
DVE19 

HYDROGRAPH AT 
DE19 

ROUTED TO 
RCPE19 

HYDROGRAPH AT 
E30 

3 COMBINED AT 
CPE30 

DIVERSION TO 
DVE30 

HYDROGRAPH AT 
DE30 

ROUTED TO 
RCPE30 

HYDROGRAPH AT 
E28 

DIVERSION TO 
DVE28 

HYDROGRAPH AT 
DE28 

ROUTED TO 
RCPE28 

HYDROGRAPH AT 
E21 

DIVERSION TO 
DVEZ 1 

HYDROGRAPH AT 
DE21 

ROUTED TO 
RCPE21 

HYDROGRAPH AT 
DRE16 

HYDROGRAPH AT 
E20 

4 COMBINED AT 
CPEZO 

HYDROGRAPH AT 
DRE28 



ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

2 COMBINED AT 

ROOTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROOTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

RDE28 

DRE 19 

RDE19 

E29 

CPE29A 

CPE29 

RCPE29 

E07 

RCPE07 

El4 

RCPE14 

El5 

CPE15 

RCPE15 

E27 

RCPE27 

DREZ 1 

RDE21 

E22 

CPE22 

RCPE22 

E37 

CPE37 

RCPE37 

E04 

RCPE04 

E06 

RCPE06 



HYDROGRAPH AT 
+ Ell 1744. 12.50 205. 51. 25. 2.27 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

5 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

DVE 11 

DEll 

RCPEll 

E09 

DVE09 

DE09 

RCPE09 

El0 

CPElO 

DVElO 

DEl0 

RCPE10 

E05 

CPE05 

DVEO5 

DE05 

RCPE05 

DRE09 

RDE09 

DRElO 

RDElO 

El3 

CPE13 

DIVERSION TO 
+ DVE13 630. 12.50 106. 27. 13. 1.g3 

HYDROGRAPH AT 
+ DE13 579. 12.50 97. 24. 12. 1.93 

ROUTED TO 
+ RCPE13 4 9 8 .  12.83 96. 24. 12. 1.93 

HYDROGRAPH AT 
t E24 289. 12.33 2 8 .  7. 3. .23 



3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

5 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 



ROUTED T O  

HYDROGRAPH AT 

ROUTED T O  

HYDROGRAPH AT 

2 COMBINED AT 

D I V E R S I O N  T O  

HYDROGRAPH AT 

ROUTED T O  

HYDROGRAPH AT 

3 COMBINED A T  

D I V E R S I O N  TO 

HYDROGRAPH A T  

ROUTED TO 

HYDROGRAPH A T  

ROUTED TO 

HYDROGRAPH A T  

3 COMBINED AT 

D I V E R S I O N  TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION T O  

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 



DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

HYDROGFJLPH AT 



ROUTED T O  
R D F l l  

2 COMBINED AT 
C P F 1 7  

HYDROGRAPH A T  
D R F 1 6  

ROUTED TO 
R D F 1 6  

HYDROGRAPH AT 
F 2 4  

3 COMBINED AT 
C P F 2 4  

ROUTED TO 
R C P F 2 4  

HYDROGRAPH AT 
F 2 3  

HYDROGRAPH AT 
F 2  7 

4 COMBINED AT 
C P F 2 7  

ROUTED T O  
PNDFOl  

D I V E R S I O N  TO 
DVF27 

HYDROGRAPH AT 
D F 2 7  

ROUTED TO 
R C P F 2 7  

2 COMBINED AT 
C P F l 8  

DIVERSION T O  
D V F 1 8  

HYDROGRAPH AT 
D F 1 8  

ROUTED T O  
R C P F 1 8  

HYDROGRAPH AT 
F 2 2  

2 COMBINED A T  
C P F 2 2  

HYDROGRAPH AT 
D F 2 2  



ROUTED T O  

HYDROGRAPH A T  

3 COMBINED AT 

ROUTED TO 

D I V E R S I O N  TO 

HYDROGRAPH AT 

D I V E R S I O N  TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

D I V E R S I O N  TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED T O  

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

R C P F 2 2  

F 2  8 

C P F 2 8  

P N D F 0 2  

DVF28A 

D F 2 8 A  

D V F 2 8 B  

D F 2 8 B  

R C P F 2 8  

F 3  6 

C P F 3 6  

P N D F 0 3  

R C P F 3 6  

F 0 2  

U V F 0 2  

D F 0 2  

R C P F 0 2  

F 0 1  

R C P F O l  

F 0 4  

C P F 0 4  

R C P F 0 4  

F 0 3  

R C P F 0 3  

F 0 6  

C P F 0 6  

R C P F 0 6  

U R F 0 2  



ROUTED TO 

HYDROGRRPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGPAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRRPH AT 

ROUTED TO 

HYDROGRRPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRRPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

DIVERSION TO 



HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 



2 COMBINED AT 
F33RIV 

HYDROGRAPH AT 
DRF28A 

HYDROGRAPH AT 
DRF27 

DIVERSION TO 
DVF25 

HYDROGRAPH AT 
DF25 

ROUTED TD 
RDE27 

HYDROGRAPH AT 
DRF25 

ROUTED TO 
RDF25 

HYDROGRAPH AT 
F34 

4 COMBINED AT 
CPF34 

HYDROGRAPH AT 
G2 3 

3 COMBINED AT 
F34RIV 

ROUTED TO 
RCPF34 

HYDROGRAPH AT 
DRF26 

ROUTED TO 
RDF2 6 

2 COMBINED AT 
CPF35 

HYDROGRAPH AT 
G2 4 

HYDROGRAPH AT 
G25 

4 COMBINED AT 
F35RIV 

ROUTED TO 
RCPF35 

HYDROGRAPH AT 
DRE54 

ROUTED TO 
RDE54 

2 COMBINED AT 
CPE46 



ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 



HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 



HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 



ROUTED TO 
+ RCPG30 6753. 13.00 5008. 2160. 1057. 114.87 

HYDRDGRAPH AT 
+ 64 4 674. 12.17 50. 13. 6. .73 

ROUTED TO 
+ RCPG44 320. 13.00 50. 13. 6. .73 

HYDRDGRAPH AT 
+ GO6 2652. 12.33 309. 88. 42. 2.15 

2 COMBINED AT 
t CPG06 2676. 12.33 357. 100. 48. 2.88 

DIVERSION TO 
+ DVG06 1449. 12.33 196. 55. 27. 2.88 

HYDROGRAPH AT 
1- DGO 6 1227. 12.33 161. 45. 22. 2.88 

ROUTED TO 
+ RCPG06 703. 13.17 159. 45. 22. 2.88 

HYDROGRAPH AT 
+ GO7 1804. 12.33 228. 68. 33. 1.36 

2 COMBINED AT 
+ CPG07 1805. 12.33 380. 111. 54. 4.24 

ROUTED TO 
+ RCPG07 988. 13.83 379. 111. 54. 4.24 

HYDROGRAPH AT 
+ GO8 477. 12.33 45. 11. 5. .40 

DIVERSION TO 
+ DVGO8 204. 12.33 19. 5. 2. .40 

HYDROGRAPH AT 
+ 0608 273. 12.33 27. 7. 3. .40 

ROUTED TO 
t RCPGOB 265. 12.33 27. 7. 3. .40 

HYDROGRAPH AT 
+ GO5 1389. 12.17 114. 29. 14. 1.59 

DIVERSION TO 
+ DVG05 377. 12.17 26. 7. 3. 1.59 

HYDROGRAPH AT 
+ DG05 1012. 12.17 87. 22. 11. 1.59 

ROUTED TO 
+ RCPGO5 402. 13.67 87. 22. 11. 1.59 

HYDROGRAPH AT 
t G4 6 1759. 12.33 215. 62. 30. 1.41 

2 COMBINED AT 
+ CPG46 1750. 12.33 299. 84. 40. 3.00 

HYDROGRAPH AT 
+ GO4 2835. 12.33 369. 110. 53. 2.34 

2 COMBINED AT 
+ CPG04 4558. 12.33 664. 192, 93. 5.34 

ROUTED TO 
t RCPGO4 3442. 12.67 664. 192. 93. 5.34 

HYDROGRAPH AT 
+ DRG06 1449. 12.33 196. 55. 27. 2.88 

ROUTED TO 
+ RDGO6 908. 13.17 196. 55. 21. 2.88 

HYDROGRAPH AT 
t DRG05 377. 12.17 26. 7. 3. 1.59 

ROUTED TO 
t RDGOS 100. 14.00 26. 7. 3. 1.59 



HYDROGRAPH AT 

5 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 



ROUTED TO 
+ RCPD24 950 .  1 2 . 6 7  307.  7 9 .  3 8 .  1 4 . 0 5  

HYDROGRAPH AT 
+ DRDZO 1 9 1 .  12 .17  22 .  5 .  3 .  1 3 . 0 2  

ROUTED TO 
t RDDZO 9 3 .  1 3 . 5 0  2 1 .  5 .  3 .  1 3 . 0 2  

HYDROGRAPH AT 
+ DRD21 7 4 .  1 2 . 0 0  5 .  1. 1. 1 3 . 0 9  

ROUTED TO 
+ RDD21 2 1 .  1 3 . 8 3  5 .  1. 1. 1 3 . 0 9  

HYDROGRAPH AT 
t D25 1 1 0 9 .  1 2 . 5 0  1 3 0 .  3 2 .  1 6 .  1 . 3 4  

4 COMBINED AT 
+ CPD25 1 8 8 7 .  1 2 . 5 0  4 4 9 .  1 1 5 .  55 .  1 5 . 5 8  

ROUTED TO 
+ RCPD25 1 0 4 7 .  1 3 . 6 7  4 3 0 ,  1 1 5 .  5 5 .  1 5 . 5 8  

HYDROGRAPH AT 
+ D26 1 2 6 8 .  1 2 . 6 7  1 8 7 .  47 .  2 2 .  1 . 5 5  

2 COMBINED AT 
+ CPD26 1 1 9 5 .  1 2 . 6 7  5 8 1 .  1 5 8 .  7 6 .  1 7 . 1 2  

ROUTED TO 
+ RCPD26 9 9 7 .  1 4 . 1 7  5 6 6 .  1 5 8 .  7 6 .  1 7 . 1 2  

HYDROGRAPH AT 
t D27 3 3 5 .  1 2 . 3 3  3 5 .  9 .  4 .  . 2 6  

2 COMBINED AT 
+ CPD27 9 9 7 .  1 4 . 1 7  5 8 4 .  1 6 6 .  8 0 .  1 7 . 3 8  

3 COMBINED AT 
+ D27RIV 8 1 5 2 .  1 3 . 0 0  6 4 3 6 .  2 5 9 5 .  1 2 7 0 .  1 3 3 . 6 2  

ROUTED TO 
+ RCPD27 8 0 9 2 .  1 3 . 0 0  6436.  2 5 9 5 .  1 2 7 0 .  1 3 3 . 6 2  

HYDROGRAPH AT 
t D28 1 4 5 4 .  1 2 . 6 7  2 1 7 .  5 4 .  2 6 .  1 . 6 9  

2 COMBINED AT 
+ D28RIV 8 6 1 4 .  1 3 . 0 0  6504.  2 6 3 5 .  1 2 8 9 .  1 3 5 . 3 0  

ROUTED TO 
+ HCPD28 8 5 3 6 .  1 3 . 0 0  6503.  2 6 3 5 .  1 2 8 9 .  1 3 5 . 3 0  

HYDROGRAPH AT 
+ 0 2 9  2379.  1 2 . 6 7  3 3 8 .  8 5 .  41 .  3 . 5 1  

2 COMBINED AT 
+ D29RIV 9368.  1 3 . 0 0  6639.  2 6 9 2 .  1 3 1 6 .  1 3 8 . 8 1  

ROUTED TO 
+ RCPD29 9289.  1 3 . 0 0  6626.  2 6 9 2 .  1 3 1 6 .  1 3 8 . 8 1  

HYDROGRAPH AT 
+ DRG4 7 1 1 7 7 .  1 3 . 0 0  2 9 5 .  8 2 .  40 .  1 0 . 9 3  

ROUTED TO 
+ RDG47 950 .  1 4 . 0 0  2 9 4 .  8 2 .  40 .  1 0 . 9 3  

HYDROGRAPH AT 
+ G32 1 3 2 9 .  1 2 . 3 3  1 3 5 .  3 4 .  1 6 .  1 . 1 4  

2 COMBINED AT 
+ CPG32 1 3 0 5 .  1 2 . 3 3  4 2 0 .  1 1 3 .  5 5 .  1 2 . 0 7  

HYDROGRAPH AT 
+ D30 4 9 5 .  1 2 . 3 3  48.  1 2 .  6 .  . 4 3  

3 COMBINED AT 
+ D30RIV 9 4 1 9 .  1 3 . 0 0  6888.  2 7 8 9 .  1 3 6 4 .  1 4 0 . 3 8  

ROUTED TO 
+ RCPD30 9 3 5 8 .  1 3 . 0 0  6884.  2 7 8 9 .  1 3 6 4 .  1 4 0 . 3 8  



HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 



HYDROGRAPH AT 
+ D22 3946. 13.17 880. 220. 106. 7.72 

6 COMBINED AT 
+ CPD22 3727. 13.17 1426. 397. 191. 13.17 

ROUTED TO 
+ RCPD22 3164. 13.67 1404. 396. 191. 19.17 

HYDROGRAPH AT 
t 033 693. 12.33 78. 19. 9. .65 

2 COMBINED AT 
+ CPD33 3164. 13.67 1437. 414. 200. 19.82 

2 COMBINED AT 
t D33RIV 11267. 13.33 8039. 3176. 1550. 152.03 

ROUTED TO 
+ RCPD33 11266. 13.33 8040. 3176. 1550. 152.03 

HYDROGRAPH AT 
+ 045 404. 12.17 32. 8. 4. .26 

HYDROGRAPH AT 
+ G36 959. 12.50 115. 29. 14. 1.00 

3 COMBINED AT 
+ G36RIV 11279. 13.33 8054. 3201. 1562. 153.29 

ROUTED TO 
t RCPG36 11054. 13.67 8032. 3201. 1562. 153.29 

HYDROGRAPH AT 
+ D4 4 445. 12.17 40. 10. 5. .33 

HYDROGRAPH AT 
+ G37 534. 12.17 47. 12. 6. .41 

3 COMBINED AT 
+ G37RIV 11054. 13.67 8032. 3218. 1570. 154.03 

ROUTED TO 
+ RCPG37 10983. 13.67 8014. 3216. 1569. 154.03 

HYDROGRAPH AT 
+ 043 247. 12.17 18. 4. 2 .  .15 

HYDROGRAPH AT 
+ 612 986. 12.33 119. 30. 14. 1.03 

DIVERSION TO 
+ DVG12 638. 12.33 75. 19. 9. 1.03 

HYDROGRAPH AT 
+ DG12 348. 12.33 44. 11. 5. 1.03 

ROUTED TO 
t RCPG12 247. 13.00 44. 11. 5. 1.03 

HYDROGRAPH AT 
t G38 409. 12.33 39. 10. 5. .34 

2 COMBINED AT 
t CPG38 417. 12.33 83. 21. 10. 1.37 

3 COMBINED AT 
+ G38RIV 11043. 13.67 8028. 3232. 1577. 155.65 

ROUTED TO 
t RCPG38 10846. 13.83 8004. 3232. 1577. 155.65 

HYDROGRAPH AT 
+ DRGl2 638. 12.33 75. 19. 9. 1.03 

ROUTED TO 
+ RDG12 476. 12.83 75. 19. 9. 1.03 

HYDROGRAPH AT 
+ G39 612. 12.50 89. 22. 11. .76 

2 COMBINED AT 
+ CPG39 1000. 12.67 162. 41. 20. 1.79 



HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

DIVERSION TO 

D34 

RCPD34 

D42 

CPD42 

D42RIV 

RCPD42 

D4 1 

D41RIV 

RCPD41 

GO2 

GO3 

CPG03 

RCPG03 

DRGO8 

RDGO8 

GO9 

CPG09 

RCPGO9 

G48 

RCPG48 

GO1 

CPGOl 

G10 

CPGlO 

RCPGlO 

Gll 

CPGll 

DVGll 



HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

DGll 

RCPGll 

640 

CPG40 

G4ORIV 

RCPG40 

G41 

040 

D40RIV 

RCPD40 

D36 

D35 

CPD35 

RCPD35 

037 

CPD37 

038 

CPD38 

RCPO38 

D39 

CPD39 

D39RIV 

RCPD39 

DRGll 

RUG1 1 

G42 

CPG42 

G42RIV 



ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYUROGRAPII AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

5 COMBINED AT 

RCPG42 

C50 

RCPC50 

C51 

CPC51 

RCPC51 

C52 

RCPC52 

C53 

RCPC53 

807 

CPBO7 

RCPBO7 

B08 

CPBO8 

BOBRIV 

RCPB08 

DRC13 

RDC13 

DRC31 

RDC31 

DRC14 

RDC14 

DRClO 

RDClO 

DRC30 

RDC30 

CPC33A 



ROUTED TO 
+ RC33A 676. 34.00 203. 54. 26. 3.78 

HYDROGRAPH AT 
+ DRC29 138. 12.83 24. 6. 3. 6.79 

ROUTED TO 
+ RDC29 95. 14.00 24. 6. 3. 6.79 

HYDROGRAPH AT 
t DRC28 513. 12.83 138. 35. 17. 6.84 

ROUTED TO 
+ RDC28 445. 14.00 137. 35. 17. 6.84 

HYDROGRAPH AT 
+ DRC21 168. 12.83 58. 15. 7. 7.05 

ROUTED TO 
+ RDC27 165. 13.17 57. 15. 7. 7.05 

HYDROGRAPH AT 
+ DRC20 218. 12.67 72. 18. 9. 8.08 

ROUTED TO 
t RDC20 213. 13.17 71. 18. 9. 8.08 

4 COMBINED AT 
+ CPC33B 810. 13.83 287. 73. 35. 8.08 

ROUTED TO 
+ RC33B 792. 14.17 285. 73. 35. 8.08 

HYDROGRAPH AT 
S DRC24 1382. 12.33 204. 51. 25. 9.65 

ROUTED TO 
+ RDC24 1101. 12.67 204. 51. 25. 9.65 

HYDROGRAPH AT 
+ DRC25 85. 12.17 7. 2. 1. .08 

ROUTED TO 
+ RDC25 46. 12.83 7. 2. 1. .08 

HYDROGRAPH AT 
+ DRC26 538. 12.83 137. 34. 17. 8.18 

ROUTED TO 
+ ROC2 6 472. 14.00 137. 34. 17. 8.18 

HYDROGRAPH AT 
+ DRD09 405. 13.00 118. 30. 14. 4.30 

ROUTED TO 
t ROD09 378. 13.33 116. 30. 14. 4.30 

4 COMBINED AT 
+ CPC33C 1550. 12.83 444. 112. 54. 13.95 

ROUTED TO 
t RC33C 1479. 13.00 443. 112. 54. 13.95 

2 COMBINED AT 
t C P C ~ ~ D  1766. 13.83 719. 183. 88. 13.95 

ROUTED TO 
+ RC33D 1746. 14.00 714. 183. 88. 13.95 

2 COMBINED AT 
t CPC33E 2392. 14.00 907. 235. 113. 13.95 

ROUTED TO 
t RC33E 2325. 14.33 899. 235. 113. 13.95 

HYDROGRAPH AT 
t DRD12 144. 12.17 31. 8. 4. 4.43 

ROUTED TO 
+ RDDl2 91. 14.67 30. 8. 4. 4.43 

2 COMBINED AT 
+ CPC33F 2393. 14.33 925. 242. 117. 14.08 



ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 



DIVERSION TO 
DVC42B 

HYDROGRAPH AT 
DC42B 

ROUTED TO 
RCPC42 

HYDROGRAPH AT 
DRC41 

ROUTED TO 
RDC41 

HYDROGRAPH AT 
C46 

3 COMBINED AT 
CPC46 

DIVERSION TO 
DVC4 6 

HYDROGRAPH AT 
DC4 6 

ROUTED TO 
RCPC46 

2 COMBINED AT 
CPC37 

ROUTED TO 
RCPC37 

HYDROGRAPH AT 
C48 

2 COMBINED AT 
CPC48A 

2 COMBINED AT 
CPC48 

ROUTED TO 
RCPC48 

HYDROGRAPH AT 
C39 

DIVERSION TO 
DVC39 

HYDROGRAPH AT 
DC39 

ROUTED TO 
RCPC39 

HYDROGRAPH AT 
DRC40 

ROUTED TO 
RDC40 

HYDROGRAPH AT 
C43 

3 COMBINED AT 
CPC43 

DIVERSION TO 
DVC43 

HYDROGRAPH AT 
OC43 

ROUTED TO 
RCPC43 



HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

6 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 



2 COMBINED AT 
CPBO9 

ROUTED TO 
RCPBO9 

HYDROGRAPH AT 
B01 

ROUTED TO 
RCPBOl 

ROUTED TO 
RCPB02 

HYDROGRAPH AT 
803 

3 COMBINED AT 
CPB03 

DIVERSION TO 
DVB03A 

HYDROGRAPH AT 
DB03A 

DIVERSION TO 
DVB03B 

HYDROGRAPH AT 
DB03B 

ROUTED TO 
RCPB03 

HYDROGRRPH AT 
813 

2 COMBINED AT 
CPB13 

DIVERSION TO 
DVB13 

HYDROGRAPH AT 
0813 

HYDROGRAPH AT 
804 

ROUTED TO 
RCPB04 

HYDROGRRPH AT 
B05 

3 COMBINED AT 
CPB05 

ROUTED TO 
RCPBOS 

HYDROGRAPH AT 
806 

ROUTED TO 
RCPBO6 

HYDROGRAPH AT 
810 

3 COMBINED AT 
CPBlO 

HYDROGRAPH AT 
B11 



2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

3 COMBINED AT 

ROUTED TO 

CPBl1 

RCPBll 

B12 

CPB12A 

CPB12 

H02 

RCPH02 

H01 

CPHOl 

DVHO1 

DHOl 

RCPHOl 

HZ4 

CPH24 

RCPH2 4 

H55 

CPH55 

RCPH55 

H5 6 

CPH56 

RCPH56 

H57 

CPH57 

RCPH57 

H68 

CPH68 

B12RIV 

RCPB12 



HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGNIPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGNIPH AT 

DRHO 1 

RDHOl 

HZ 5 

C P H 2 5  

RCPH25 

H 5 8  

CPH58 

RCPH58 

H2 6 

RCPH26 

H 5 9  

CPW59 

DVH59 

DH59 

RCPH59 

H 6 0  

CPH60 

RCPH60 

DRH59 

RDH59 

H 6 1  

C P H 6 1  

RCPH61 

H 6 9  

C P H 6 9  

H 6 9 R I V  

RCPH69 

H 6 5  



ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 



3 COMBINED AT 
t CPH23 4654. 12.33 788. 244. 118. 4.35 

ROUTED TO 
+ RCPH23 3190. 12.67 787. 243. 118. 4.35 

HYDROGRAPH AT 
+ H27 561. 12.17 43. 11. 5. .38 

ROUTED TO 
t RCPH27 331. 12.50 43. 11. 5. .38 

HYDROGRAPH AT 
t H62 751. 12.17 57. 14. 7. .49 

3 COMBINED AT 
t CPH62 4097. 12.67 884. 268. 130. 5.23 

ROUTED TO 
t RCPH62 3712. 12.83 883. 267. 130. 5.23 

HYDROGRAPH AT 
t HZ0 750. 12.17 58. 15. 7. .52 

ROWED TO 
+ RCPH20 465. 12.50 58. 15. 7. .52 

HYDROGRAPH AT 
+ HZ8 1025. 12.17 82. 20. 10. .I2 

2 COMBINED AT 
+ CPH28 1156. 12.17 139. 35. 17. 1.24 

ROUTED TO 
t RCPH28 973. 12.50 139. 35. 17. 1.24 

HYDROGRAPH AT 
t R63 270. 12.11 20. 5. 2. .17 

3 COMBINED AT 
t CPH63 4228. 12.83 1037. 306. 148. 6.64 

DIVERSION TO 
+ DVH63 1608. 12.83 328. 82. 40. 6.64 

HYDROGRAPH AT 
+ DH63 2620. 12.83 709. 224. 109. 6.64 

ROUTED TO 
+ RCPH63 2320. 13.17 106. 223. 109. 6.64 

HYDROGRAPH AT 
+ H66 776. 12.33 84. 21. 10. .72 

2 COMBINED AT 
+ CPH66 2340. 13.17 786. 244. 118. 7.36 

ROUTED TO 
+ RCPH66 2174. 13.67 780. 243. 118. 7.36 

HYDROGRAPH AT 
+ H71 929. 12.17 74. 19. 9. .65 

2 COMBINED AT 
+ CPH71 2173. 13.67 844. 262. 127. 8.01 

ROUTED TO 
+ RCPH71 2111. 13.83 838. 261. 127. 8.01 

HYDROGRAPH AT 
t H72 688. 12.17 50. 12. 6. .42 

2 COMBINED AT 
t CPH72 2111. 13.83 880. 273. 133. 8.43 

2 COMBINED AT 
+ H72RIV 24545. 14.67 15386. 5578. 2723. 277.74 

ROUTED TO 
+ RCPH72 24209. 15.00 15355. 5571. 2723. 277.74 

HYDROGRAPH AT 
+ 820 282. 12.17 21. 5. 3. .18 



ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 
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DRH17 
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H32 
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DIVERSION TO 
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2 COMBINED AT 
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ROUTED TO 
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ROUTED TO 
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HYDROGRAPH AT 



ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 



ROUTED TO 
+ RCPB25 1069. 12.50 167. 42. 20. 1.65 

HYDROGRAPH AT 
826 

2 COMBINED AT 
CPB26 

DIVERSION TO 
DVB26 

HYDROGRAPH AT 
Dl326 

ROUTED TO 
RCPB26 

HYDROGRAPH AT 
DRB03B 

ROUTED TO 
RDB03B 

HYDROGRAPH AT 
817 

DIVERSION TO 
DVB17 

HYDROGRAPH AT 
DB17 

HYDROGRAPH AT 
Bl8 

3 COMBINED AT 
CPB18 

HYDROGRAPH AT 
DRB03A 

ROUTED TO 
RDB03A 

HYDROGRAPH AT 
DRB17 

HYDROGRAPH AT 
816 

3 COMBINED AT 
CPB16 

ROUTED TO 
RCPB16 

HYDROGRAPH AT 
839 

2 COMBINED AT 
CPB39A 

2 COMBINED AT 
CPB39 

ROUTED TO 
RCPB39 

HYDROGRAPH AT 
954 

2 COMBINED AT 
CPB54 

ROUTED TO 
RCPB54 



HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 



HYDROGRAPH AT 
830 

DIVERSION TO 
DVB30 

HYDROGRAPH AT 
DB30 

ROUTED TO 
RCPB30 

HYDROGRAPH AT 
82 9 

4 COMBINED AT 
CPB29 

ROUTED TO 
RCP829 

HYDROGRAPH AT 
DRB30 

2 COMBINED AT 
CPB57 

ROUTED TO 
RCPB57 

HYDROGRAPH AT 
85 6 

2 COMBINED AT 
CPB56 

2 COMBINED AT 
CPB58 

ROUTED TO 
RCPB58 

HYDROGRAPH AT 
B59 

5 COMBINED AT 
CPB59 

ROUTED TO 
RCPB59 

HYDROGRAPH AT 
852 

HYDROGRAPH AT 
853 

ROUTED TO 
RCPB53 

HYDROGRAPH AT 
860 

4 COMBINED AT 
CPB60 

ROUTED TO 
RCPB60 



HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 



ROUTED TO 

HYDROGRAPH A T  

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED T O  

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED T O  

HYDROGRAPH A T  

4 COMBINED AT 

ROUTED T O  

HYDROGRAPH AT 

2 COMBINED A T  

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH A T  

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 



2 COMBINED AT 

ROOTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

iYDROGRAPH AT 



2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 



HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGHAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HE5 

CPH85 

HCPH85 

H86 

CPH8 6 

H86RIV 

RCPH86 

102 

I01 

CPIOl 

RCPIOl 

I03 

CPI03 

DVI03 

DI03 

RCPI03 

104 

CP104 

RCPI04 

106 

CP106 

RCP106 

108 

CPIO8 

RCPIO8 

110 

CPIlO 

RCPIlO 



HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTKD TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBlNED AT 

3 COMBINED AT 

ROUTED TO 



HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROOTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 



HYDROGRAPH AT 
+ A39 304. 12.83 78.  20. 9. .50 

2 COMBINED AT 
i CPA39 801. 13.00 166. 42. 20. 1.08 

ROUTED TO 
+ RCPA39 683. 13.50 165. 42. 20. 1.08  

HYDROGRAPH AT I + 
A4 3 385. 12.67 80. 20. 10. .50 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRRPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 



2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

CPI36 

136RIV 

RCPI36 

A0 1 

RCPAOl 

A02 

CPAO2 

DVAOZA 

DA02A 

DVAOZB 

DA02B 

RCPA02 

All 

CPAll 

DVAll 

DAll 

RCPAll 

A14 

CPA14 

RCPA14 

A38 

RCPA38 

A37 

CPA37 

RCPA37 

A45 

CPA45 

I23 



ROUTED TO 
+ RCPI23 560. 12.33 98. 32. 15. .41 

HYDROGRAPH AT 
+ 125 539. 12.17 40. 10. 5. .32 

2 COMBINED AT 
+ CP125 983. 12.17 137. 42. 20. .73 

ROUTED TO 
+ RCPI25 768. 12.50 137. 42. 20. .73 

HYDROGRAPH AT 
+ I27 662. 12.17 48. 12. 6. .40 

2 COMBINED AT 
+ CPI27 1063. 12.17 184. 54. 26. 1.13 

ROUTED TO 
+ RCPI27 900. 12.33 184. 53. 26. 1.13 

HYDROGRAPH AT 
+ I29 586. 12.17 43. 11. 5. .37 

2 COMBINED AT 
+ CPI29 1239. 12.17 226. 64. 31. 1.51 

ROUTED TO 
+ RCPIZ9 1046. 12.33 226. 64. 31. 1.51 

HYDROGRAPH AT 
+ 131 587. 12.00 41. 10. 5. .36 

2 COMBINED AT 
+ CPI31 1340. 12.17 266. 74. 36. 1.87 

ROUTED TO 
+ RCPI31 1116. 12.50 266. 74. 36. 1.87 

HYDROGRAPH AT 
+ I33 792. 12.17 59. 15. 7. .50 

2 COMBINED AT 
t CPI33 1370. 12.33 323. 88. 43. 2.37 

ROUTED TO 
+ RCP133 1217. 12.50 322. 88. 43. 2.37 

HYDROGRAPH AT 
+ I35 738. 12.17 67. 17. 8. .51 

2 COMBINED AT 
+ CPI35 1508. 12.33 387. 104. 50. 2.88 

ROUTED TO 
+ RCP135 1430. 12.67 386. 104. 50. 2.88 

HYDROGRAPH AT 
+ I37 731. 12.17 56. 14. 7. .41 

2 COMBINED AT 
+ CPI37 1430. 12.67 439. 118. 57. 3.29 

3 COMBINED AT 
t I37RIV 28197. 16.67 19896. 7423. 3622. 363.37 

ROUTED TO 
t RCP137 28068. 16.83 19875. 7422. 3622. 363.37 

HYDROGRAPH AT 
+ A3 6 578. 12.33 60. 15. 7. .44 

ROUTED TO 
+ RCPA36 347. 12.83 60. 15. 7. .44 

HYDROGRAPH AT 
+ A4 6 128. 12.67 30. 7. 4. .20 

2 COMBINED AT 
t CPA46 471. 12.83 89. 22. 11. .63 

2 COMBINED AT 
+ A46RIV 28068. 16.83 19880. 7438. 3630. 364.00 



ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 



ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 



HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMEINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

A64 

CPA64 

DVA64 

DA64 

RCPA64 

DRA02B 

RDA028 

A10 

CPAlO 

DVA10 

DAlO 

RCPAlO 

A34 

CPA34 

RCPA34 

A35 

CPA35 

RCPA35 

A4 7 

CPA47 

RCPA47 

A4 8 

RCPA48 

A49 

CPA49 

A49RIV 

RCPA4 9 

A0 4 



D I V E R S I O N  TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED A T  

D I V E R S I O N  TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH A T  

D I V E R S I O N  TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH A T  

2 COMBINED AT 

D I V E R S I O N  T O  

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED A T  

DIVERSION T O  

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 



2 COMBINED AT 
CPA51A 

HYDROGRAPH AT 
DRA09 

HYDROGRAPH AT 
DRA64 

HYDROGRAPH AT 
A18 

3 COMBINED AT 
CPAl8 

DIVERSION TO 
DVA18 

HYDROGRAPH AT 
DA18 

ROUTED TO 
RCPA18 

HYDROGRAPH AT 
DRA08 

2 COMBINED AT 
CPA19A 

2 COMBINED AT 
CPA19 

ROUTED TO 
RCPA19 

HYDROGRAPH AT 
A63 

2 COMBINED AT 
CPA63A 

HYDROGRAPH AT 
DRAlO 

HYDROGRAPH AT 
A17 

2 COMBINED AT 
CPA17 

HYDROGRAPH AT 
DRA18 

ROUTED TO 
RDAl8 

HYDROGRAPH AT 
A33 

2 COMBINED AT 
CPA33A 

2 COMBINED AT 
CPA33 

ROUTED TO 
RCPA33 



2 COMBINED AT 
t CPA63 1421. 12.83 876. 233. 112. 17.65 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

RCPA63 

A50 

CPASO 

RCPASO 

CPA51 

A51RIV 

RCPA51 

A05 

RCPAO5 

A23 

RCPA23 

A2 5 

RCPA25 

A2 6 

CPA26 

RCPA26 

A2 7 

CPA27A 

A28 

RCPA28 

CPA27 

RCPA27 

A2 9 

CPA29 

Dm04 

RDA04 

A06 



2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

NYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 



Appendix D.6.2 
HEC-1 MODEL WITHOUT RAILROAD LEVEE IN PLACE 



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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * 

* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
ENGINEERS * 

JON 1998 * 
@lt"'"" CENTER ' 

VERSION 4.1 
* 

* 
95616 
* RUN DATE 23FEB05 TIME 07:51:31 * 

* U.S. ARMY CORPS OF 

* HYDROLOGIC 

9 609 SECOND 

DAVIS, CALIFORNIA 

* (916) 756-1104 

* 

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731, HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT 
STRUCTURE. 

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 
VERSION 

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
0SS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LINE 

HEC-1 INPUT PAGE 1 

ID FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
ID WATERMAN WASH - Contract # FCD 2002C024 
in .. 
ID Prepared by: 
ID Engineering and Environmental Consultants 
ID 3003 N. Central, Suite 600 
ID Phoenix, Arizona 85012 
ID Phone: 602-248-7702 FAX: 602-248-7851 
ID 
ID 01/12/04 Filename: WW no Railroad.IH1 
ID Last Revised: 01/03/05 
ID 
ID 1. The following model is modeled without the Union Pacific railroad 
ID embankment located adjacent to SR-238. This model assumes the embankment 
ID is washed out. 
ID 2. The storm used was 100-year, 24-hour. 
ID 3. S-graph was the unit hydrograph. 
ID 4. Time step of 10 minutes. 
ID 5. A point rainfall of 4.4 inches from NOAA 2 with Maricapa County Areal 

20 I0 reduction. 
2 1 ID 6. Green-Ampt lass methods were used. Normal depth Channel routing. 
22 ID 7. The sub-basin parameters were generated using FCDMC's DDMSW software. 
23 ID 8. 100 % of cantrihuting area carried with each branch of every split on the 
24 ID HC cards. 



LINE 

* Begin Watershed F 
* ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

HEC-1 INPUT PAGE 2 

KK F02 
KM Runoff from F02 

KK DF02 
KM Divert flow into F05 
KM Natural divergence of flow due to a braided channel network. 
DT DVFOZ 
DI 0 15 72 171 373 668 1245 2417 4142 5875 
UQ 0 8 4 0 93 211 372 675 1285 2190 3085 * 

KK RCPF02 
KM Route remainder flow from CP F02 to CP F04 
RS 30 FLOW -1 
RC 0.050 0.045 0.050 18300 0.0079 
RX 0 200 400 430 445 475 700 900 
RY 1625 1624 1624 1623 1623 1624 1624 1625 

KK F01 
KM Runoff from F01 

KK RCPFOl 
KM Route flow from CP F01 to CP F04 
RS 6 FLOW -1 
RC 0.050 0.045 0,050 10320 0.0053 
RX 0 9 35 90 130 

KK F04 
KM Runoff from F04 

* 
HEC-1 INPUT PAGE 3 

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

KK CPFO4 
KM Combine F02, F01 with F04 
HC 3 5.408 

KK RCPFO4 
KM Route flow from CP F04 to CP F05 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 8220 0.0050 



KK F03 
KM Runoff from F03 

KK RCPF03 
KM Rolite flow from CP F03 to CP F06 
RS 2 FLOW 
RC 0.050 

KK F0 6 
KM Runoff from F06 
BA 1.001 
LG 0.35 0.35 2.91 0.91 0 
UI 575 1751 1172 296 60 0 0 
UI 0 0 0 0 0 0 0 
* 

KK CPFO6 
KM Combine F03 with F06 
HC 2 2.629 
* 

KK RCPF06 
KM Route flow from CP F06 to CP F05 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 8100 0.0051 
RX 0 9 8 5 105 115 135 250 
RY 1550.5 1548.75 1548 1547 1547 1548 1548.75 , 

HEC-1 INPUT PAGE 4 

...... 8 . . .  . . . .  9. ..... 10 LINE 

KK DRF02 
KM Return diverted flow from CP F02 
DR DVF02 

RDF02 
Route flow 

24 FLOW 
0,050 0.045 

0 125 
1595 1594 

F05 
Runoff from F05 

2.944 
0.35 0.35 3.21 0.74 0 
198 665 1086 1461 2290 1922 1409 
202 86 61 60 0 0 0 
0 0 0 0 0 0 0 

CPF05 
Combine F04, F06, DRF02 with F05 
4 10.981 

RCPF05 
Route flow from CP F05 to CP F08 
6 FLOW -1 

0.050 0.045 0.050 9240 0.0054 
0 10 260 380 390 510 760 

1506 1504 1504 1503 1503 1504 1504 

KK F07 
KM Runoff from F07 
BA 3.678 



KK RCPF07 
KM Route flow from CP F07 to CP FOB 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 1290 0.0050 
Fx 0 8 260 330 340 
RY 1466 1464.5 1464 1462.5 1462.5 
* 

PAGE 5 

... 9......10 
1 

LINE 

HEC-1 INPUT 

KK F08 
KM Runoff from F08 
BA 0.913 
LG 0.35 0.35 3.85 0.47 0 
UI 145 470 793 987 599 
UI 0 0 0 0 0 
UI 0 0 0 0 0 * 

KK CPF08 
KM Combine F05, F07 with F08 
HC 3 15.572 

KK RCPF08 
KM Route flow from CP F08 to CP F09 
RS 8 FLOW -1 
RC 0.050 0.045 0.050 14420 0.0049 
Fx 0 8 180 225 235 
RY 1411 1409 1408 1407 1407 

KK F0 9 
KM Runoff from F09 
BA 2.655 
LG 0.35 0.35 3.50 0.62 2 
U1 166 492 858 1126 1637 
UI 255 166 59 50 51 
UI 0 0 0 0 0 

KK CPF09 
KM Combine F08 with F09 
HC 2 18.227 
* 

KK RCPFO9 
KM Route flow from CP F09 to CP F19 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 9900 0.0051 
RX 0 9 60 255 265 460 510 519 
RY 1350 1348.25 1348 1347 1347 1348 1348.25 1350 
* 

KK F19 
KM Runoff from F19 
BA 0.849 
LG 0.35 0.35 4.30 0.41 14 
UI 111 372 588 905 608 383 160 91 27 24 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT PAGE 6 

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

LINE 

KK CPF19 
KM Combine F09 with F19 
HC 2 19.076 

KK DF19 
KM Divert flow into F21 
KM Natural divergence of flow due to a braided channel network 
DT DVF19 



KK RCPF19 
KM R o u t e  r e m a i n d e r  f l o w  f r o m  CP F19  t o  CP F20  
RS 3 FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  1 0 6 8 0  0 . 0 0 4 8  
RX 0 9 3 5  1 3 0  1 4 0  2 3 5  2 6 0  2 6 9  
RY 1 3 2 8 1 3 2 6 . 2 5  1 3 2 6  1 3 2 5  1 3 2 5  1 3 2 6 1 3 2 6 . 2 5  1 3 2 8  

KK CPF20 
KM. Combine  F19  w i t h  F20  
HC 2 1 9 . 8 7 3  
* 

KK RCPF20 
KM R o u t e  f l o w  f r o m  CP F20  t o  CP F31 
KM C r o s s i n g  a t  SR-238 

KK F 3 1  
KM R u n o f f  f rom F 3 1  

HEC-1 INPUT PAGE 7 

KK G2 1 
KM R u n o f f  f r o m  6 2 1  
BA 0 . 9 1 0  
LG 0 . 3 5  0 . 3 5  3 . 1 5  0 . 8 4  0 
UI 2 4 7  7 2 4  1 2 6 5  784  3 2 0  1 2 0  3 6  0 0 0 
U1 0 0 0 0 0 0 0 0 0 0 

KK CPF31 
KM Combine  CPF20, F 3 1  w i t h  621  
HC 3 2 1 . 0 5 5  
* 

KK RCPF31 
KM R o u t e  f l o w  f r o m  CP F 3 1  t o  CP F32RIV (WATERMAN WASH) 
RS 2 FLOW -1 
RC 0 . 0 5 0  0 . 0 3 5  0 . 0 5 0  2 9 4 0  0 . 0 0 2 9  
RX 0 1 1 0 0  2 4 0 0  2 6 2 5  2 6 7 5  2 9 0 0  3 7 0 0  4 5 0 0  
RY 1 2 9 5  1 2 9 0  1 2 8 7  1 2 8 5  1 2 8 5  1 2 8 7  1 2 9 0  1 2 9 5  

KK F10  
KM R u n o f f  f r o m  F10  
BA 2 . 2 6 1  
LG 0 . 3 5  0 . 3 5  3 . 1 5  0 . 8 0  0 
UI 3 8 8  1 2 2 5  2 1 5 2  2 3 9 6  1 4 2 2  6 5 8  3 0 1  9 9  7 3  0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK RCPFlO 
KM R o u t e  f l o w  f r o m  CP F10 t o  CP F18 
RS 2 FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  4010  0 . 0 0 5 0  
RX 0 8 1 1 0  2 0 5  2 1 5  3 1 0  3 9 0  398  
RY 1 3 8 0  1 3 7 8 . 5  1 3 7 8  1 3 7 7  1 3 7 7  1 3 7 8  1 3 7 8 . 5  1 3 8 0  



1 

LINE 

1 

LINE 

KK Fl8 
KM Runoff from F18 
BA 0.302 
LG 0.35 0.35 4.10 0.46 20 
UI 174 528 353 90 18 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
t 

KK CPF18 
KM Combine F10 with F18 
HC 2 2.564 
* 

HEC-1 INPUT PAGE 8 

KK DF18 
KM Divert flow into F21 
KM Natural divergence of flow due to a braided channel network. 
DT DVFl8 
DI 0 43 174 377 1053 2479 4606 7953 11679 
DQ 0 14 53 116 360 816 1770 3014 4524 * 

KK RCPF18 
KM Route remainder flow from CP F18 to CP F22 
RS I FLOW -1 
RC 0.050 0.045 0.050 7370 0.0047 
RX 0 100 200 295 305 400 500 600 
RY 1370 1369 1369 1368 1368 1369 1369 1370 

KK F22 
KM Runoff from F22 
BA < 

KK CPF22 
KM Combine Fl8 with F22 
HC 2 2.930 
* 

KK DF22 
KM Divert flow into F28 
KM Natural divergence of flow due to a braided channel network. 
DT DVF22 
DI 0 61 238 612 1780 4433 7775 11770 
DQ 0 2 6 100 216 644 1917 3608 5618 

KK RCPF22 
KM Route remainder flow from CP F22 to CP F29 
RS 10 FLOW -1 
RC 0.050 0.045 0.050 8900 0.0040 
RX 0 250 500 695 705 900 1150 1400 
RY 1315 1314 1313 1312 1312 1313 1314 1315 

KK DRFlg 
KM Return diverted flow from CP F19 
DR DVF19 

HEC-1 INPUT 

KK RDF19 
KM Route flow from CP F19 to CP F21 
RS 6 FLOW -1 

KK DRF18 
KM Return diverted flow from CP F18 
DR DVFl8 

PAGE 9 



KK RDFl8 
KM Route flow from CP F18 to CP F21 
RS 11 FLOW -1 
RC 0.050 0.045 0.050 10380 0.0049 
FLY 0 150 300 495 505 
RY 1330 1329 1328 1327 1327 * 

KK CPF21 
KM Combine DRF19, DRFl8 with F21 
HC 3 22.173 

KK RCPF21 
KM Route flaw from CP F21 to CP F29 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 5930 0.0034 
RX 0 250 500 695 705 
RY 1315 1314 1313 1312 1312 

HEC-1 INPUT 

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

PAGE 10 

.10 

1 

LINE 

KK CPF29 
KM Combine F21, F22 with F29 
HC 3 23.133 
* 

KK RCPF29 
KM Route f l a w  from CP F29 to CP F32 
KM Crossing at 88-238 
RS 2 FLOW -1 

KK F3 6 
KM Runoff from F36 
BA 0.167 
LG 0.35 0.35 3.92 0.49 25 
UI 136 352 132 2 1 0 
UI 0 0 0 0 0 

KK RCPF36 
KM Route flow from CP F36 to CP F32 
KM Crossing at SR-238 
RS 7 FLOW -1 
RC 0.050 0.045 0.050 5660 0.0038 
Rx 0 200 400 495 505 
RY 1295 1294 1294 1293 1293 
* 

KK F32 
KM Runoff from F32 
BA 0.287 
LG 0.35 0.35 4.65 0.32 0 
UI 110 332 417 178 53 
UI 0 0 0 0 0 

KK CPF32 
KM Combine F36, F29 with F32 



LINE 

1 

LINE 

HC 3 23.586 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* Begin Watershed G 
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

KK G20 
KM Runoff from 620 
BA 0.481 
LG 0.35 0.35 3.29 0.72 0 
UI 249 773 605 177 40 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

HEC-1 INPUT PAGE 11 

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

KK RCPG20 
KM Route flow from CP 620 to CP G22 
RS 8 FLOW -I 
RC 0.050 0.045 0.050 8950 0.0077 
RX 0 200 330 340 360 370 525 700 
RY 1328 1327 1326 1325 1325 1326 1327 1328 

KK GI9 
KM Runoff from G19 

KK RCPG19 
KM Route flow from CP GI9 to CP 622 
RS 5 FLOW -1 
RC 0.050 0,045 0.050 10270 0.0068 
RX 0 9 40 50 70 80 110 119 
RY 1328.51326.25 1326 1325 1325 13261326.25 1328.5 

KK G22 
KM Runoff from G22 
BA 1.124 
LG 0.35 0.35 3.15 0.84 0 
UI 240 729 1355 1076 591 211 84 40 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK CPG22 
KM Combine G20, G19 with G22 
HC 3 2.276 

KK F32RIV 
KM Combine F31RIV, 622 with F32 
KM 83rd Avenue crossing at F32RIV 
HC 3 27.841 

KK RCPF32 
KM Route flow from CP F32RIV to CP F33RIV (WATERMAN WASH) 
RS 2 FLOW -1 
RC 0.050 0.035 0.050 2810 0.0033 
RX 0 1000 2100 2280 2320 2500 2900 3700 
RY 1285 1280 1277 1275 1275 1277 1280 1285 

HEC-1 INPUT PAGE 12 

KK DRF22 
KM Return diverted flow from CP F22 
DR DVF22 
+ 

RDF22 
Route flow 

12 FLOW 
0.050 0.045 

0 200 
1328 1327 

from CP F22 to CP F28 
-1 

0.050 7880 0.0036 
400 495 505 
1326 1325 1325 



KK F2 8 
KM Runof f  f r o m  F28 

KK CPF28 
KM Combine  DRF22 w i t h  F28 

KK DF2R 
KM D i v e r t  f l o w  i n t o  F34 
KM N a t u r a l  d i v e r g e n c e  of f l o w  d u e  t o  a b r a i d e d  c h a n n e l  n e t w o r k .  
DT DVF28 
DI 0 5 0  1 0 0  3 0 0  6 0 0  1 2 0 0  3 0 0 0  
DQ 0 2 5  5 0  1 5 0  3 0 0  600  1 5 0 0  

KK RCPF28 
KM R o u t e  r e m a i n d e r  f l o w  f r o m  CP F28 t o  CP F33  
KM C r o ~ s i n g  a t  SR-238 
RS 3 FLOW -1 
RC 0 , 0 5 0  0 , 0 4 5  0 . 0 5 0  7 4 1 0  0 . 0 0 4 3  
RX 0 2 0 0  4 0 0  4 9 5  5 0 5  6 0 0  8 0 0  1 0 0 0  

KK F 3  3 
KM R u n o f f  from F 3 3  

HEC-I INPUT PAGE 1 3  

. 1 0  LINE 

KK CPF33 
KM Combine  F28 w i t h  F33  
HC 2 3 . 8 9 7  

KK F33RIV 
KM Combine  F32RIV w i t h  F33  
HC 2 2 8 . 8 0 7  

KK RCPF33 
I(M R o u t e  f l o w  f rom CP F33RIV t o  CP F34RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0 . 0 5 0  0 . 0 3 5  0 . 0 5 0  2 2 8 0  0 . 0 0 2 8  
RX 0 9 1 1 0  2 9 0  3 3 0  5 1 0  6 1 0  6 1 9  
RY 1 2 7 4  1 2 7 2 . 2 5  1 2 7 2  1 2 7 0  1 2 7 0  1 2 7 2  1 2 7 2 . 2 5  1 2 7 4  

KK F13  
KM R u n o f f  from F 1 3  

KM D i v e r t  f l o w  i n t o  F15  
KM N a t u r a l  d i v e r g e n c e  o f  f l o w  d u e  t o  a b r a i d e d  c h a n n e l  n e t w o r k .  

KK RCPF13 
KM R o u t e  r e m a i n d e r  f l o w  f r o m  CP F 1 3  t o  CP F12 
RS 1 3  FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  1 7 3 0  0 . 0 0 5 9  
RX 0 1 0 0  2 0 0  2 1 0  2 1 5  2 2 5  3 2 5  4 2 5  
RY 1 4 3 5  1 4 3 4  1 4 3 3  1 4 3 2  1 4 3 2  1 4 3 3  1 4 3 4  1 4 3 5  
* 



489 
490 
491 
492 
493 
494 

1 

LINE 

1 

LINE 

HEC-1 INPUT 

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

KK CPF12 
KM Combine F13 with F12 
HC 2 0.573 

KK DF12 
KM Divert flow into F15 
KM Natural diverqence of flow due to a braided channel network. 

KK RCPF12 
KM Route remainder flow from CP F12 to CP F11 
RS 12 FLOW -1 
RC 0.050 0.045 0.050 5570 0.0071 
RX 0 100 200 210 215 225 325 425 
RY 1408 1407 1407 1406 1406 1407 1407 1408 

F11 
Runoff from F11 

1.581 
0.35 0.35 3.01 
272 856 1505 

KK CPFll 
KM Combine F12 with F11 
HC 2 2.154 

KK RCPFll 
KM Route remainder flow from CP F11 to CP F16 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3240 0.0056 
RX 0 6 100 112 120 130 230 236 
RY 1384.8 1383.25 1383 1382 1382 1383 1383.25 1384.8 

HEC-1 INPUT 

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

KK F16 
KM Runoff from F16 

KK CPF16 
KM Combine F11 with F16 
HC 2 2.257 

KK DF16 
KM Divert flow into FZ5 
KM Natural divergence of flow due to a braided channel network 

PAGE 15 



KK RCPF16 
KM Route remainder flow from CP F16 to CP F24 
RS 24 FLOW -1 
RC 0.050 0.045 0.050 8930 0.0048 
RX 0 200 400 495 505 600 800 
RY 1367 1366 1365 1364 1364 1365 1366 

KK DRFll 
KM Return diverted flow from CP F11 
DR DVFll 

Route flow from CP F11 to CP F17 KM 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 3880 0.0051 
RX 0 100 200 210 220 230 330 
RY 1395 1394 1394 1393 1393 1394 1394 

KK F17 
KM Runoff from F17 
BA 1.146 
LG 0.35 0.35 3.33 0.72 2 
UI 263 796 1458 1066 533 197 67 
UI 0 0 0 0 0 0 0 
* 

HEC-1 INPUT PAGE 16 

. .10 LINE 

KK CPF17 
KM Combine DRFll with F17 
HC 2 3.300 

KK RCPF17 
KM Route flow from CP F17 to CP F24 
RS 8 FLOW -1 
RC 0.050 0.045 0.050 8910 0.0048 
RX 0 200 400 495 505 600 800 
RY 1367 1366 1365 1364 1364 1365 1366 

F24 
Runoff from F24 

1.030 
0.35 0.35 4.30 
127 428 668 
29 0 0 
0 0 0 

KK CPF24 
KM Combine F17, El6 with F24 
HC 3 4.433 

KK RCPF24 
KM Route flow from CP E24 to CP F27 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 6170 0.0046 
RX 0 9 35 130 140 235 260 
RY 1315 1313.25 1313 1312 1312 1313 1313.25 

KK RCPF23 
KM Route flow from CP F23 to CP F27 
RS 6 FLOW -1 



PAGE 17 HEC-1 INPUT 

LINE 

KK E2 7 
KM Runoff from F27 

KK CPF27 
KM Combine F24, F23 with F27 
HC 3 5.542 

. . . . . . - - - - . 
KM Route flow from CP F27 to CP F34 
KM Crossing at SR-238 
RS 1 FLOW -1 

KK DRF12 
KM ~eturn'diverted flow from CP F12 
OR DVF12 

KK RDF12 
KM Route flow from CP F12 to CP F15 
RS 8 FLOW -1 
RC 0,050 0.045 0.050 7740 0.0064 
RX 0 100 200 215 225 
RY 1390 1389 1389 1388 1388 

KK RDF13 
KM Route flow from CP F13 to CP F15 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 9300 0.0064 
RX 0 100 200 215 225 

KK F14 
KM Runoff from F14 

HEC-1 INPUT PAGE 18 

, .10 LINE 

RCPFl4 
Route flow 

11 FLOW 
0.050 0.045 

0 100 
1390 1389 

from CP 
-1 

0.050 
200 
1389 

KK F15 
XM Runoff from F15 



LINE 

KK CPF15 
KM Combine DRF13, DRF12, F14 with F15 
HC 4 1.745 
* 

KK RCPF15 
KM Route flow from CP F15 to CP F25 
RS 22 FLOW -1 
RC 0.050 0.045 0.050 14250 0.0050 
RX 0 300 600 695 705 800 1100 1400 
RY 1375 1374 1374 1373 1373 1374 1374 1375 

KK RDF16 
KM Route flow from CP F16 to CP FZ5 
RS 11 FLOW -1 
RC 0.050 0.045 0.050 14790 0.0045 
RX 0 150 325 345 355 375 550 700 
RY 1358 1357 1357 1356 1356 1357 1357 1358 
* 

KK F2 5 
KM Runoff from F25 

HEC-1 INPUT 

KK DRF28 
KM Return diverted flow from CP F28A 
UR DVF28 
* 

KK RDF28 
KM Route flow from CP F28 to CP F34 
KM Crossing at SR-238 

KK CPF34 
KM Combine DRF28, F27, F25 with F34 
HC 4 13.548 

321 
0 
0 

PAGE 19 

. .10 



KM Runoff from G23 
BA 1.197 
LG 0.35 0.35 3.01 0.92 0 

UI 0 0 0 0 0 0 0 0 

HEC-1 INPUT 

LINE 

K K  F34RIV 
KM Combine F33RIV, G23 with F34 
HC 3 40.147 

RCPF34 
Route flow 
2 FLOW 

0.050 0.035 
0 20 

1272.5 1268 

to CP F35RIV (WATERMAN WASH) 

KK F2 6 
KM Runoff from F26 
BA 0.495 
LG 0.35 0.35 4.65 0.32 0 
UI 8 5 268 471 525 311 145 65 
UI 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 
* 

KK RCPF26 
KM Route flaw from CP F26 to CP F35 
KM Crossing at SR-238 

KK CPF35 
KM Combine F26 with F35 
HC 2 1.290 

KK 62 4 
KM Runoff from G24 

0 
0 

PAGE 21 

.10 

* 
HEC-1 INPUT 

LINE 

KK RCPG24 
KM Route flaw from CP 624 to CP F35RIV 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 750 0.0027 
RX 0 9 110 140 190 220 300 309 

KK G25 
KM Runoff from G25 
BA 0.358 
LG 0.35 0.35 2.94 0.97 0 
UI 7 6 233 432 342 188 67 27 12 
UI 0 0 0 0 0 0 0 0 



1 

LINE 

KK F35RIV 
KM Combine F34RIV, G24, G25 with F35 
HC 4 42.145 

KK RCPF35 
KM Route flow from CP F35RIV to CP E48RIV IWATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0,035 0.050 1660 0.0025 
RX 0 10 1200 1380 1420 1600 1800 1810 
RY 1272 1270 1262 1260 1260 1262 1270 1272 
* .............................................................................. 
* End Watershed F 
* Begin Watershed E 
* .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

KK E09 
KM Runoff from E09 
BA 0.303 
LG 0.35 0.35 2.92 0.91 0 
UI 247 639 239 38 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

DE09 
Divert flaw into El3 

Natural divergence of flow due to a braided channel network. 
DVEO9 

0 22 90 197 422 756 1421 2780 4781 6794 
0 8 37 85 190 349 673 1336 2304 3291 

RCPE09 
Route remainder flow from CP E09 to CP El0 
3 FLOW -1 

0.050 0.045 0.050 2830 0.0110 
0 100 185 195 200 210 300 400 

1530 1529 1529 1528 1528 1529 1529 1530 

HEC-1 INPUT PAGE 22 

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

KK CPElO 
KM Combine E09 with El0 
HC 2 0.401 
* 

KK DElO 
KM Divert flow into El3 
KM Natural diverqence of flow due to a braided channel network. 

KK RCPElO 
KM Route remainder flow from CP El0 to CP E05 
RS 14 FLOW -1 
RC 0.050 0.045 0.050 11570 0.0071 
RX 0 100 200 240 250 290 410 530 
RY 1470 1469 1469 1468 1468 1469 1469 1470 

KK E06 
KM Runoff from E06 
BA 1.056 
LG 0.35 0.35 2.89 0.92 0 
UI 541 1696 1328 390 8 9 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK RCPE06 
KM Route flow from CP E06 to CP E05 
RS 19 FLOW -1 



1 

LINE 

1 

LINE 

HEC-1 INPUT PAGE 23 

KK RCPE04 
KM Route flow from CP E04 to CP E05 -- 

RS 27 FLOW -1 
RC 0.050 0.045 0.050 31530 0.0090 
RX 0 100 200 240 250 290 410 530 
RY 1471 1469 1469 1468 1468 1469 1469 1471 

KK DEl1 
KM Divert flow into El2 
KM Natural divergence of flow due to a braided channel network. 
DT DVEll 
DI 0 32 130 326 648 922 1642 2906 4664 7617 
DQ 0 10 42 111 233 330 659 1302 2172 3568 * 

KK RCPEll 
KM Route remainder flow from CP Ell to CP E05 
RS 8 FLOW - 1 
RC 0.050 0.045 0.050 8860 0.0058 
RX 0 100 200 240 250 290 410 530 
RY 1470.5 1469 1469 1468 1468 1469 14691470.5 

KK E05 
KM Runoff from E05 
BA 4.177 
LG 0.35 0.35 3.21 0.76 0 
UI 239 616 1151 1483 1968 2905 2300 1759 1348 946 
UI 483 367 239 105 73 73 7 3 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK CPE05 
KM Combine E04, E06, Ell, El0 with E05 
HC 5 9.671 
* 

KK DE05 
KM Divert flow into E24 
KM Natural diversence of flow due to a braided channel network. 

HEC-1 INPUT PAGE 24 

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

KK RCPEO5 
KM Route remainder flow from CP E05 to CP E25 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 21390 0.0063 
RX 0 8 60 80 100 120 170 178 
RY 1355.5 1353.5 1353 1352 1352 1353 1353.5 1355.5 



KK DREll 
KM Return diverted flow from CP Ell 
DR DVEll 
* 

KK RDEll 
KM Route flow from CP Ell to CP El2 
RS 12 FLOW -1 
RC 0.050 0.045 0.050 13860 0.0065 
RX 0 125 250 280 310 
RY 1490 1489 1488 1487 1487 
* 

KK El2 
KM Runoff from El2 
BA 1.048 
LG 0.35 0.35 3.78 0.52 0 
UI 156 508 846 1136 708 
UI 0 0 0 0 0 
UI 0 0 0 0 0 
* 

KK CPE12 
KM Combine DREll with El2 
HC 2 3.315 

KK RCPE12 
KM Route flow from CP El2 to CP E25 
RS 8 FLOW -1 
RC 0.050 0.045 0.050 15780 0.0060 
RX 0 9 30 50 70 
RY 1355.5 1353.25 1353 1352 1352 

E25 
Runoff from E25 

1.638 
0.35 0.35 4.15 
102 304 529 
157 102 3 6 
0 0 0 

HEC-1 INPUT PAGE 25 

..... 6.......7 ....... 8.......9. . . . . .  10 

KK CPE25 
KM Combine E12, E05 with E25 
HC 3 12.358 
* 

KK RCPE25 
KM Route flow from CP E25 to CP E45 
KM Crossing at SR-238 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 3300 0.0060 
RX 0 163 326 490 510 
RY 1310 1309 1308 1307 1307 

KK RCPE26 
KM Route flow from CP E26 to CP E35 
RS 7 FLOW -1 
RC 0.050 0.045 0.'050 6090 0.0049 
RX 0 163 327 490 510 
RY 1360 1359 1358 1357 1357 
* 

KM Runoff from E35 



LINE 

LINE 

KK CPE35 
KM combine E26 with E35 
HC 2 0.690 
* 

KK DE35 
KM Divert flow into E54 
KM Natural diveraence of Elow due to a braided channel network. 

HEC-1 INPUT PAGE 26 

KK RCPE35 
KM . Route remainder flow from CP E35 to CP E36 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 5070 0.0056 
RX 0 163 327 490 510 674 837 1000 
RY 1330 1329 1328 1327 1327 1328 1329 1330 

KK E36 
KM Runoff from E36 
BA 0.163 
LG 0.35 0.35 4.10 0.46 0 
UI 105 306 173 37 9 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK CPE36 
KM Combine E35 with E36 
RC 2 0.853 

KK RCPE36 
KM Route flow from CP E36 to CP E45 
KM Crossing at SR-238 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3250 0.0060 
RX 0 163 32 6 4 90 510 674 837 1000 
RY 1310 1309 1308 1307 1307 1308 1309 1310 

KK E45 
KM Runoff from E45 
BA 0.320 
LG 0.30 0.25 4.55 0.35 5 
UI 103 299 469 248 78 26 14 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK CPE45 
KM Combine E25, E36 with E45 
HC 3 13.531 

KK RCPE45 
KM Route flow from CP E45 to CP E47 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 2960 0.0058 
RX 0 9 35 199 219 383 410 419 
RY 1295 1293.25 1293 1292 1292 1293 1293.25 1295 

HEC-1 INPUT 

KK RDE35 
KM Route flow from CP E35 to CP E54 
RS 1 FLOW -1 
RC 00.50 0.045 0.050 5710 0.0056 
RX 0 163 327 490 510 674 837 1000 

PAGE 27 



PAGE 28 

KK E54 
KM Runoff from E54 
BA 0.122 
LG 0.35 0.35 4.50 0.36 0 
UI 63 196 154 44 11 
UI 0 0 0 0 0 

KK CPE54 
KM Combine DRE35 with E54 
HC 2 0.812 

KK RCPE54 
KM Route flow from CP E54 to CP E46 
KM Crossing at SR-238 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 2630 0.0055 

KK E46 
KM Runoff from E46 

KK CPE46 
KM Combine E54 with E46 
HC 2 0.986 

KK RCPE46 
KM Route flow from CP E46 to CP E47 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 2750 0.0058 
RX 0 163 327 490 510 
RY 1295 1294 1293 1292 1292 
* 

REC-1 INPUT 

LINE 

KK E47 
KM Runoff from E47 
BA 0.428 
LG 0.30 0.25 4.65 0.32 5 
UI 151 442 630 303 89 
UI 0 0 0 0 0 

KK CPE47 
KM Combine E45, E46 with E47 
HC 3 14.256 

RCPE47 
Route flow 
6 FLOW 

0.050 0.045 
0 8 

1281 1279.5 

from CP 
-1 

0.050 
260 
1279 

KK E48 
KM Runoff from E48 
BA 0.861 
LG 0.35 0.35 4.60 0.31 0 
UI 277 805 1263 665 213 
UI 0 0 0 0 0 
* 

KK CPE48 
KM Combine E47 with E48 
HC 2 15.117 



KK G2 6 
KM Runoff from 626 

KK E48RIV 
KM Combine F35RIV, G26 with E48 
HC 3 58.429 

KK RCPE48 
KM Route flow from CP E48RIV to CP E49RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 1620 0.0033 
RX 0 10 110 290 330 510 610 620 
RY 1254.5 1252 1252 1250 1250 1252 1252 1254.5 
* 

PAGE 29 

.... 10 
HEC-1 INPUT 

LINE 

KK DRE09 
KM Return diverted flow from CP E09 
DR DVE09 

KK ROE09 
KM Route flow from CP E09 to CP El3 
RS 16 FLOW -1 
RC 0.050 0.045 0.050 17190 0.0076 
RX 0 100 200 220 225 245 345 445 
RY 1480.5 1479 1479 1478 1478 1479 1479 1480.5 
* 

KK RDElO 
KM Route flow from CP El0 ta CP El3 
RS 26 FLOW -1 
RC 0.050 0.045 0.050 14450 0.0069 
RX 0 100 200 220 225 245 345 445 
RY 1480 1479 1479 1478 1478 1479 1479 1480 

KK El3 
EW Runoff from El3 

KK DE13 
KM Divert flaw into E23 
KM Natural divergence of flow due to a braided channel network. 
DT DVE13 
DI 0 64 299 1184 3258 6048 9514 13590 18229 
DQ 0 33 159 617 1685 3115 4890 6975 9347 
* 

KK RCPE13 
KM Route remainder flow from CP El3 to CP E24 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 2710 0.0058 
RX 0 120 255 270 275 290 420 520 
RY 1415 1414 1414 1412 1412 1414 1414 1415 
+ 

HEC-1 INPUT 

LINE 



KK DRE05 
KM Return diverted flow from CP E05 
DR DVEO5 * 

KK RDEO5 
KM Route flow from CP E05 to CP E24 
RS 11 FLOW -1 
RC 0.050 0.045 0.050 6090 0.0058 
RX 0 120 255 270 275 
RY 1416 1414 1414 1412 1412 

KK CPE24 
KM Combine DREO5, El3 with E24 
HC 3 11.430 

KK RCPE24 
KM Route flow from CP E24 to CP E34 
RS 8 FLOW -1 
RC 0.050 0.045 0.050 9820 0.0062 
RX 0 100 200 210 310 
RY 1360 1359 1359 1358 1358 

KK RCPE08 
KM Route flow from CP E08 to CP E23 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 10260 0.0058 
RX 0 6 30 45 50 
RY 1401.5 1399.25 1399 1397 1397 

HEC-1 INPUT PAGE 31 

.10 LINE 

KK DRE13 
KM Return diverted flow from CP El3 
DR DVE13 

KK RDE13 
KM Route flow from CP El3 to CP E23 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 6350 0.0055 
RX 0 9 35 50 55 
RY 1401 1399.25 1399 1397 1397 

KK CPE23 
KM Combine E08, DRE13 with E23 
HC 3 3.218 



KM Route flow from CP E23 to CP E34 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 6170 0.0056 
RX 0 100 200 210 310 
RY 1360 1359 1359 1358 1358 

KK E34 
KM Runoff from E34 

KK CPE34 
KM Combine E24, E23 with E34 
HC 3 13.015 

KK RCPE34 
KM Route flow from CP E34 to CP E38 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 4360 0.0053 
RX 0 9 110 120 250 
RY 1341 1339.25 1339 1338 1338 
* 

HEC-1 INPUT PAGE 32 

.10 
LINE 

KK E07 
KM Runoff from E07 

KK RCPE07 
KM Route flow from CP E07 to CP El5 
RS 4 FLOW -1 
RC 00.50 0.045 0,050 9640 0.0074 
RX 0 9 30 40 50 
RY 1490.5 1488.25 1488 1486 1486 

KK El4 
KM ~unoff from El4 

KK RCPEl4 
KM Route flow from CP El4 to CP El5 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 5980 0.0051 
RX 0 9 40 50 60 
RY 1490.51488.25 1488 1486 1486 

KK El5 
KM Runoff from El5 
BA 0.922 
LG 0.35 0.35 3.35 0.72 0 
UI 325 951 1360 651 192 
U I  0 0 0 0 0 

KK CPE15 
KM Combine E07, El4 with El5 
HC 3 2.808 

KK RCPE15 
KM Route flow from CP El5 ta CP E22 
RS 10 FLOW -1 
RC 0.050 0.045 0.050 15510 0.0065 
RX 0 8 160 170 175 
RY 1389 1387 1387 1386 1386 



HEC-1 INPUT 

LINE 

LINE 

KK RCPE27 
KM Route flow from CP E27 to CP E22 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 2520 0.0065 
RX 0 150 300 310 315 325 475 625 
RY 1388 1387 1387 1386 1386 1387 1387 1388 
* 

KK E2 1 
KM Runoff from E21 
BA 0.349 
LG 0.35 0.35 3.25 0.78 0 
UI 112 326 513 269 8 6 28 15 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK DE21 
KM Divert flow into E20 
KM Natural divergence of flow due to a braided channel network. 
DT DVE21 
DI 0 41 91 216 462 1043 2287 3975 5841 
DQ 0 41 8 4 188 350 680 1358 2345 3358 

KK E22 
KM Runoff from E22 
BA 1.103 
LG 0.35 0.35 3.95 0.48 0 
UI 96 368 557 894 908 621 412 182 113 
UI 27 27 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

HEC-1 INPUT 

KK CPE22 
KM Combine E15, E27, E21 with E22 
HC 4 4.388 

KK RCPE22 
KM Route flow from CP E22 to CP E37 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 4270 0.0060 
8X 0 125 250 450 550 600 650 700 
RY 1370 1369 1369 1368 1368 1369 1369 1370 

KK E37 
KM Runoff from E37 
BA 0.182 
LG 0.35 0.35 4.65 0.32 0 

KK CPE37 
KM Combine E22 with E37 
HC 2 4.570 

PAGE 33 

.... .10 

PAGE 34 



I 

LINE 

LINE 

K K  RCPE37 
KM Route flaw from CP E37 to CP E38 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 4260 0.0053 
RX 0 200 400 410 540 550 700 860 
RY 1340 1339.5 1339 1338 1338 1339 1339.5 1340 
* 

KK E01 
KM Runoff from E01 
BA 4.541 
LG 0.35 0.35 3.03 0.84 0 
UI 499 1886 3218 3724 2254 1726 1210 906 614 4 62 
UI 315 221 196 77 78 77 77 0 0 0 
01 0 0' 0 0 0 0 0 0 0 0 

K K  RCPEOl 
KM Route flow from CP E01 to CP EO2 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 12040 0.0118 
RX 0 8 60 100 130 160 230 238 
RY 1630.5 1628.5 1628 1626 1626 1628 1628.5 1630.5 * 

HEC-1 INPUT PAGE 35 

K K  E02 
KM Runoff from E02 

K K  RCPE02 
RM Route flow from CP E02 to CP E03 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 8490 0.0083 
RX 0 8 240 260 290 310 500 508 

K K  E03 
KM Runoff from E03 
BA 2.027 

K K  RCPEO3 
KM Route flow from CP E03 to CP El6 

K K  El6 
KM Runoff from El6 
BA 0.785 
LG 0.35 0.35 3.35 0.12 0 
UI 253 733 1152 607 194 62 34 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT 

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



CPE16 
Combine E03 with El6 
2 13.719 

DE16 
Divert flaw into El9 

Natural diveruence of flow due ta a braided channel network. 

DE28 
Divert flow into E29 

Natural divergence of flow due to a braided channel network. 
DVE28 

0 4 9 192 1113 2913 5350 8364 11900 15918 
0 36 118 718 1764 3137 4819 6781 9003 

RCPE28 
Route remainder flow from CP E28 to CP E20 

17 FLOW -1 
0.050 0.045 0.050 7060 0.0057 

0 125 250 260 265 275 425 575 
1395 1394 1394 1393 1393 1394 1394 1395 

HEC-1 INPUT 

. . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9.... 
PAGE 37 

. .10 

1 

LINE ID.. 

RDE2l 
Route flow from CP E21 to CP E20 

17 FLOW -1 

E20 
Runoff from EZO 

CPEZO 
Combine E28, DRE21, DRE16 with E20 
4 14.781 

DRE16 
Return diverted flow from CP El6 

DVE 16 

RDE16 
Route flow from CP El6 to CP El9 
8 FLOW -1 



KK El9 
KM Runoff from El9 
BA 0.466 
LG 0.35 0.35 3.71 
UI 8 6 267 485 

n n 

KK CPE19 
KM Combine DRE16 with El9 
HC 2 14.185 
* 

HEC-1 INPUT PAGE 38 1 

LINE 

KK DE19 
KM Divert flow into E30 
KM Natural divergence of flow due to a braided channel network. 
DT DVE19 
DI 0 89 198 366 600 910 1172 2468 4244 8601 
DQ 0 89 188 327 508 735 818 1602 2557 4986 

KK RCPE19 
KM Route remainder flow from CP El9 to CP E29 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 10970 0.0065 
RX 0 8 160 175 180 195 280 288 
RY 1390.5 1389 1388 1387 1381 1388 1389 1390.5 
* 

KK DRE28 
KM Return diverted flow from CP E28 
DR DVE28 
* 

KK RDE28 
KM Route flaw from CP E28 to CP E29 
RS 9 FLOW -1 
RC 0.050 0.045 0.050 7110 0.0056 
RX 0 175 325 340 345 360 450 
RY 1390 1389 1388 1387 1387 1388 1389 

KK E29 
KM Runoff from E29 

KK CPE29A 
KM Combine URE28, DRE19 with E29 
HC 3 14.949 

KK CPE29 
KM Combine E20 with E29 
HC 2 15.807 
* 

KK RCPE29 
KM Route flaw from CP E29 to CP E38 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 5910 0.0064 
RX 0 200 370 390 490 510 650 
RY 1349 1347 1341 1346 1346 1347 1347 

HEC-1 INPUT 

LINE 



KM Runoff from E38 
BA 0 . 4 8 0  
LG 0 . 3 5  0 . 3 5  4 . 3 0  0 . 4 1  0 
UI 2 2 3  7 0 6  632  2 2 1  5 2  0 0 0 
UI 0 0 0 0 0 0 0 0 * 

KK CPE38 
KM Combine E29,  E37,  E34 with E38 
HC 4 3 3 . 5 2 2  

KK RDE19 
KM Route flow from CP E l 9  to CP E30 
RS 6 FLOW -1 

KK E30 
KM Runoff from E30 

KK CPE30 
KM Combine  DREl9 with E30 
HC 2 1 4 . 8 2 2  

HEC-1 INPUT PAGE 4 0  

. 1 0  LINE 

KK RCPE30 
KM Route flaw from CP E30 to CP E44 
KM Crossina a t  SR-238 

KK E44 
KM Runoff from E44 

KK CPE44 
KM Combine E38,  E30 with E44 
HC 3 3 4 . 7 8 9  

from CP E44 to CP E50 
-1 

0 . 0 5 0  1 2 2 1 0  0 . 0 0 4 8  
4 0  2 0 4  2 2 4  

1 2 7 3  1 2 7 2  1 2 7 2  

KK E l 8  
KM R u n o f f  from E l 8  



KK RCPElB 
KM ~oute flow from CP El8 to CP E31 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 9290 0.0065 
RX 0 9 30 50 60 
RY 1390 1388.25 1388 1387 1387 

KK E31 
KM Runoff from E31 
BA 0.380 
LG 0.35 0.35 4.15 0.44 0 
UI 75 231 430 375 217 
UI 0 0 0 0 0 

HEC-1 INPUT PAGE 41 

.. 9......10 LINE 

KK CPE31 
KM Combine El8 with E31 
HC 2 1.110 

KK RCPE31 
KM Route flow from CP E31 to CP E43 
KM Crossing at SR-238 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 8520 0.0053 
RX 0 170 340 350 450 
RY 1345 1344 1344 1343 1343 

KK E43 
Em Runoff from E43 
BA 0.445 
LG 0.35 0.35 4.40 0.38 0 
UI 131 383 638 367 133 
UI 0 0 0 0 0 
* 

KK CPE43 
KM Combine E31 with E43 
HC 2 1.554 
* 

KK RCPE43 
KM Route flow from CP E43 to CP E50 
RS 8 FLOW -1 
RC 0.050 0.045 0.050 6960 0.0043 
RX 0 163 326 490 510 
RY 1275 1274 1273 1272 1272 

KK E50 
KM Runoff from E50 
BA 0.699 
LG 0.16 0.25 4.60 0.28 54 
UI 190 556 971 603 246 
UI 0 0 0 0 0 

KK CPE50 
KM Combine E44, E43 with E50 
HC 3 37.042 
% 

KK RCPE50 
KM Route flow from CP E50 to CP E49 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3300 0.0031 
RX 0 15 115 165 215 
RY 1266.5 1263 1262 1260 1260 

HEC-1 INPUT 1 

LINE 



LINE 

KK E52 
KM Runoff from E52 

KK RCPE52 
KM Route flow from CP E52 to CP E49 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 3500 0.0031 
RX 0 100 200 300 350 400 500 600 
RY 1264 1263 1262 1260 1260 1262 1263 1264 

KK E49 
KM Runoff from E49 

KK CPE49 
KM Combine E50, E52 with E49 
HC 3 37.430 
* 

KK E49RIV 
KM Combine E48RIV with E49 
HC 2 86.188 
* 

KK RCPE49 
KM Route flow from CP E49RIV to CP G27RIV (WATERMAN WASH1 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 2650 0.0027 
RX 0 15 310 390 430 510 760 775 
RY 1246 1243 1242 1240 1240 1242 1243 1246 

KK GI8 
KM Runoff from GI8 

HEC-1 INPUT 

ID . . . . . . .  

KK DG18 
KM Divert flow into G17 
KM Natural divergence of flow due to a braided channel network. 
DT DVGl8 
DI 0 18 75 485 1455 2842 4580 6633 8975 
DQ 0 11 44 251 750 1454 2335 3375 4560 * 

KK RCPG18 
KM Route remainder flow from CP GI8 to CP G27 
RS 13 FLOW -1 
RC 0,050 0,045 0.050 8180 0.0077 
RX 0 250 370 390 410 430 590 800 
RY 1282 1281 1281 1280 1280 1281 1281 1282 

PAGE 43 

KM Runoff from G27 

KK CPG27 
KM Combine G18 with G27 
HC 2 1.730 



1 

LINE 

1 

LINE 

K K  G27RIV 
KM Comhine F35RIV with G27 
HC 2 87.918 

K K  RCPG27 
KM Route flow from CP G27RIV to CP G28RIV (WATERMAN WASH) 
RS 2 FLOW -1 

HEC-1 INPUT PAGE 44 

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

KK G28RIV 
KM Combine G27RIV with G28 
HC 2 88.226 

K K  RCPG28 
KM Route flaw from CP G28RIV to CP E51RIV (WATERMAN WASH) 
RS 1 FLOW - 1 
RC 0.050 0.035 0.050 1930 0.0027 
Ea 0 10 2010 2090 2130 2210 4260 4270 
RY 1245.5 1243 1232 1230 1230 1232 12431245.5 

K K  RCPE53 
KM Route flow from CP E53 to CP E42 
KM Crossing at SR-238 
RS 3 FLOW - 1 
RC 0.050 0.045 0,050 8810 0.0053 
RX 0 170 340 350 450 460 630 900 
RY 1345 1344 1344 1343 1343 1344 1344 1345 
* 

I<K El7 
KM Runoff from El7 

K K  RCPE17 
KM Route flow from CP El7 to CP E32 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 5190 0.0068 
RX 0 140 280 300 310 330 450 570 
RY 1383.5 1382 1382 1381 1381 1382 1382 1383.5 

K K  E32 
m Runoff from E32 
BA 0.284 
LG 0.35 0.35 3.55 
UI 147 456 358 
01 0 0 0 
* 

HEC-1 INPUT 



KK CPE32 
KM Combine El7 with E32 
HC 2 1.761 * 

KK RCPE32 
KM Route flow from CP E32 to CP E40 
KM Crossing at SR-238 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 2750 0.0055 
RX 0 125 250 260 265 

E40 
Runoff from E40 

0.066 
0.35 0.35 4.40 0.38 0 
7 1 148 32 0 0 
0 0 0 0 0 

CPE40 
Combine E32 with E40 
2 1.827 

E33 
Runoff from E33 

0.049 
0.35 0.35 3.21 0.80 0 
95 87 0 0 0 
0 0 0 0 0 

. .. . - . - - - - - 
KM Route flow from CP E33 to CP E39 
KM Crossing at SR-238 
RS 1 FLOW -1 

KK E39 
KM Runoff from E39 
BA 0.102 
LG 0.35 0.35 3.74 0.55 0 
UI 73 204 94 19 0 
UI 0 0 0 0 0 

HEC-1 INPUT PAGE 46 

. . . .  6.. . . . . .  7.......8.......9......10 LINE 

KK CPE39A 
KM Combine E33 with E39 
HC 2 0.151 

KK CPE39 
KM COMBINE E40 WITH E39 
HC 2 1.979 

KK RCPE39 
KM Route flow from CP E39 to CP E42 
RS 6 FLOW -1 

KK E42 
KM Runoff from Ed2 



LINE 

KM Combine E53, E39 with E42 
HC 3 2.704 

KK RCPE42 
KM Route flow from CP E42 to CP E51 
RS 12 FLOW -1 
RC 0.050 0.045 0.050 13700 0.0051 
RX 0 250 500 525 675 700 900 1100 
RY 1260 1259 1258 1257 1257 1258 1259 1260 
* 

KK E51 
KM Runoff from E51 

KK CPE51 
KM Combine E42 with E51 
HC 2 3.988 
* 

HEC-1 INPUT 

KK E51RIV 
KM Combine G28RIV with E51 
HC 2 92.214 
* 

KK RCPE51 
KM Route flow from CP ESlRIV to CP E41RIV (WATERMAN WASH) .-~ 
RS 2 FLOW -1 
RC 0,050 0,035 0,050 2940 0.0038 
RX 0 1200 2400 2480 2520 2600 3400 4200 
RY 1230 1225 1222 1220 1220 1222 1225 1230 

KK E41 
KM Runoff from E41 

KK DRG18 
KM Retnrn diverted flow from CP G18 
DR DVG18 

KK RDGl8 
KM Route flow from CP G18 to CP G17 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 10240 0.0078 
RX 0 20 40 60 8 0 100 250 600 
RY 1266 1265 1264 1261 1261 1264 1265 1266 

KK G17 
KM ~unoff from G17 

KK CPG17 
KM COMBINE DRG18 WITH G17 
HC 2 0.901 

KK RCPG17 
KM Route flow from CP GI7 to CP G29 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 1970 0.0056 
RX 0 6 130 140 170 180 320 326 
RY 1232 1230.75 1230 1228 1228 1230 1230.75 1232 

PAGE 47 



LINE 

* 
HEC-1 INPUT PAGE 48 

KK G16 
KM Runoff from 616 
BA 1.334 
LG 0.34 0.35 3.64 0.58 10 
UI 265 810 1508 1319 760 293 120 4 6 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK RCPG16 
KM Route flow from CP GI6 to CP 629 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 1940 0.0056 
RX 0 6 130 140 170 180 320 326 
RY 12321230.75 1230 1228 1228 12301230.75 1232 

KK 62 9 
KM Runoff from G29 

KK CPG29 
KM Combine G17, 616 with G29 
HC 3 5.133 

KK E41RIV 
KM Combine G28RIV, G29 with E41 
HC 3 98.075 

KK RCPE41 
KM Route flow from CP E41RIV to CP G30RIV (WATERMAN WASH1 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 3070 0.0025 
RX 0 20 280 290 330 340 635 655 
RY 1216 1212 1210 1207 1207 1210 1212 1216 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* End Watershed E 
* Begin watershed D and continue with Watershed G. 
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

HEC-1 INPUT PAGE 49 

LINE 

KK RCPG15 
RM Route flow from CP G15 to CP G30 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 6150 0.0059 
RX 0 6 350 390 430 470 770 776 
RY 1233.51231.25 1231 1230 1230 12311231.25 1233.5 

KK G30 
KM Runoff from G30 

KK CPG30 
KM Combine GI5 with G30 
HC 2 3.704 



1 

LINE 

K K  G30RIV 
KM Combine E41RIV with G30 
HC 2 101.779 
* 

K K  RCPG30 
KM Route flow from CP G30RIV to CP D27RIV (WATERMAN WASH1 
RS 2 FLOW -1 
RC 0.050 0,035 0,050 4340 0.0020 
RX 0 9 4 0 440 480 530 780 789 
RY 1210 1208.25 1207 1204 1204 1207 1208.25 1210 

K K  D21 
KM Runoff from 021 
BA 0.077 
LG 0.35 0.35 3.21 0.80 0 
UI 119 159 18 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

K K  RCPD21 
KM Route flow from CP D21 to CP 025 
KM cro~sina at SR-238 

* 
HEC-1 INPUT 

K K  RCPD20 
KM Route flow from CP ~7.0 to CP D25 
KM Crossing at SR-238 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 13680 0.0063 
RX 0 175 335 355 365 390 540 710 
RY 1344 1343 1342 1340 1340 1342 1343 1344 

K K  Dl9 
KM Runoff from Dl9 

K K  RCPD19 
KM Route flow from CP Dl9 to CP D24 
KM Crossing at SR-238 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 10380 0.0073 
RX 0 210 430 445 455 470 790 975 
R Y  1343 1342 1342 1340 1340 1342 1342 1343 
* 

K K  024 
KM Runoff from D24 
BA 0.431 
LG 0.35 0.35 3.64 0.59 0 
UI 92 280 519 413 226 8 1 32 16 0 
UI 0 0 0 0 0 0 0 0 0 

I<K CPD24A 
KM Combine Dl9 with 024 
HC 2 0.678 
* 

KK Dl 8 
KM Runoff from 018 

PAGE 50 

.10 



LINE 

HEC-1 INPUT PAGE 51 

........... 
KM Route flow from CP Dl8 to CP D23 
KM Crossing at SR-238 
RS 1 FLOW -1 

K K  DO7 
KM Runoff from DO7 

.~.. """ , 
KM Divert flow into Dl5 
KM Natural divergence of flaw due to a braided channel network 
"'P nrmn7 

K K  RCPD07 
KM Route remainder flow from CP DO7 to CP Dl7 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 9970 0.0066 
RX 330 340 360 405 425 480 500 510 

K K  Dl7 
KM Runoff from Dl7 
BA 0.778 
LG 0.35 0.35 3.50 0.65 0 
UI 108 360 574 846 542 324 136 66 23 23 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

K K  CPD17 
KM Combine DO7 with Dl7 
HC 2 1.827 

..... - 
RC 0,050 0.045 0,050 12320 0.0061 
RX 280 300 320 330 340 350 370 390 

HEC-1 INPUT 

K K  D23 
KM Runoff from D23 
8A 0.709 

KK CPDZ3 
KM Combine D17, Dl8 with D23 
HC 3 2.968 

PAGE 52 



1 

L I N E  

KK CPD24 
KM Combine 023 w i t h  D24 
HC 2 3.647 
* 

KK RCPD24 
KM Route f low from CP D24 t o  CP D25 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 4350 0.0058 
RX 280 300 340 350 365 
RY 1305 1303 1302 1300 1300 

KK CPD25 
KM Combine D24, D20, D2l w i t h  ~ 2 5  
HC 4 5.177 * 

KK RCPD25 
KM Route f low from CP 025 t o  CP 026 
RS 8 FLOW -1 
RC 0.050 0.045 0.050 13920 0.0050 
FLY 340 3 60 400 475 525 
RY 1253 1251 1251 1250 1250 

HEC-1 INPUT 

I D  ....... I . . . .  ... 2 . . .  . . . .  3 . . .  .... 4 . . .  . . . .  5 .  

KK D2 6 
KM Runoff f rom D26 
BA 1.546 

K K  CPD26 
KM Combine 025 w i t h  026 
HC 2 6.723 

Kt< RCPD26 
KM Route f low from CP D26 t o  CP D27 
RS 3 FLOW - 1 
RC 0.050 0.045 0.050 4590 0.0040 
RX 130 150 300 310 330 
RY 1215 1213 1213 1212 1212 

KK CP027 
KM Combine D26 w i t h  D27 
HC 2 6.982 * 

KK 644 
KM Runoff from G44 
BA 0.728 
LG 0 .35 0.35 2.52 1 .25  0 
UI 634 1240 543 236 98 
UI 0 0 0 0 0 
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KM Route flow from CP G44 to CP GO6 

@ LINE 

LINE 

RS 7 FLOW -1 
RC 0.050 0.045 0.050 11790 0.0162 
RX 0 95 190 200' 220 230 350 420 
RY 1583 1582 1581 1580 1580 1581 1582 1583 
* 

HEC-1 INPUT PAGE 54 

KK GO 6 
KM Runoff from GO6 
BA 2.152 
LG 0.35 0.35 3.85 0.50 15 
UI 494 1494 2739 2001 1001 370 126 7 9 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CPG06 
KM Combine G44 with GO6 
HC 2 2.880 
* 

KK 0606 
KM Divert flow into G45 
KM Natural divergence of flow due to a braided channel network. 
DT DVG06 
DI 0 54 193 422 754 932 1564 2638 4228 7126 
DQ 0 30 107 234 419 526 864 1429 2256 3771 * 

KK RCPG06 
KM Route remainder flow from CP GO6 to CP GO7 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 14760 0.0110 
RX 0 170 350 410 480 540 700 920 
RY 1482 1481 1480 1478 1478 1480 1481 1482 

KK RCPGO7 
KM Route flow from CP GO7 to CP G43 
RS 13 FLOW -1 
RC 0.050 0.045 0.050 19180 0.0127 
RX 0 180 300 340 360 400 590 700 
RY 1362.5 1361 1361 1360 1360 1361 1361 1362.5 
* 

HEC-1 INPUT 

KK DG08 
KM Divert flow into GO9 
KM Natural divergence of flow due to a braided channel network. 
DT DVGO8 
D1 0 32 126 260 679 1440 2784 5724 8912 12669 
DQ 0 13 50 105 296 652 1298 2693 4240 6067 * 

PAGE 55 

KK RCPGO8 
KM Route remainder flow from CP GO8 to CP G45 
RS 1 FLOii -1 



1 

LINE 

KK DG05 
KM D i v e r t  f low i n t o  645 
I(M N a t u r a l  d i v e r g e n c e  o f  f low due  t o  a braided channe l  network.  
DT DVG05 
D I  0 120 442 972 1928 2929 5112 9714 15260 
DQ 0 21 94 216 585 1276 2369 4563 6880 

KK RCPG05 
KM Route remainder  f l a w  from CP GO5 t o  CP G46 
RS 1 4  FLOW -1 

HEC-1 INPUT 

I D  . . . . . . .  

KK CPG46 
KM Combine GO5 w i t h  646 
HC 2 2.999 

KK GO4 
KM Runoff from GO4 

KK CPGO.1 
KM Combine G46 w i t h  GO4 
HC 2 5 .342 

K K  RCPGO4 
KM Route f low 
RS 2 FLOW 
RC 0 .050  0.045 
RX 0 10 
RY 1406 1404 
* 

f rom CP GO4 t o  CP G45 
-1 

KK DRG06 
KM R e t u r n  d i v e r t e d  f low from CP GO6 
DR DVG06 
* 

KK RDG06 
KM Route f low from CP GO6 t o  CP 645 
RS 7 FLOW -1 
RC 0.050 0.045 0.050 16220 0.0103 
RX 0 6 50 70 100 120 165 1 7 1  
RY 1530.5 1529.25 1529 1527 1527 1529 1529.25 1530.5 

K K  DRGO5 
KM Re tu rn  d i v e r t e d  f low from CP GO5 
DR DVG05 
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KK RDGO5 
KM Route flow from CP GO5 to CP G45 
RS 14 FLOW -1 
RC 0.050 0,045 0.050 25220 0.0135 
RX 0 160 310 330 360 380 570 780 
RY 1531 1530 1529 1527 1527 1529 1530 1531 
* 

HEC-1 INPUT PAGE 57 

LINE 

KK G45 
KM Runoff from G45 

KK. CPG45 
KM Combine G08, G04, DRGO6, DRG05 with G45 
HC 5 10.624 

KK HCPG45 
m Route flow from CP G45 to CP G31 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 3140 0.0106 
RX 0 8 270 290 330 350 610 618 
RY 1354.5 1353 1352 1350 1350 1352 1353 1354.5 
* 

KK G31 
KM Runoff from G31 
BA 0.182 
LG 0.35 0.35 4.10 0.46 0 
UI 282 375 43 0 0 

KK CPG31 
KM Combine G45 with G31 
HC 2 10.806 

KK DG31 
KM Divert flow from CP G31 into basin G43 
KM Natural divergence of flow due to a braided channel network. 
DT DVG31 
DI 0 48 158 570 1098 1902 3318 5264 7166 9300 
DQ 0 2 4 7 9 285 549 951 1659 2632 3583 4650 

remainder flow from CP G31 to CP G47 

HEC-1 INPUT PAGE 58 

LINE 

KK G47 
KM RUNOFF FROM G47 

KK CPG47 
KM COMBINE G31 WITH G47 
HC 2 10.927 

KK DG47 
KM Divert flow from CP G47 into basin G32 
KM Natural divergence of flaw due to a braided channel network 



K K  RCPG47 
KM ROUTE REMAINDER FLOW FROM CP 647 TO CP 643 
RS 11 FLOW -1 

K K  DRG31 
KM RETURN DIVERTED FLOW FROM CP 631 

K K  RDG31 
KM Return diverted flaw from CP 631 to CP G43 
RS 11 FLOW -1 
RC 0.050 0.045 0.050 16700 0.0073 
RX 0 10 330 345 375 390 710 720 
RY 1251.5 1249 1249 1248 1248 1249 1249 1251.5 

G43 
Runoff from G43 

2.170 
0.35 0.35 4.10 
189 724 1096 
53 53 0 
0 0 0 

HEC-1 INPUT 

ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.... 
PAGE 59 

... 9......10 LINE 

K K  CPG43 
KM Combine G07, DRG31, G47 with 643 
HC 4 14.454 

K K  RCPD27 
KM Route flow from CP D27RIV to CP D28RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 830 0.0066 
RX 0 600 1300 1500 1520 1800 2300 2800 
RY 1208 1205 1203 1200 1200 1203 1205 1208 

K K  02 8 
KM Runoff from D28 

K K  D28RIV 
KM Combine D27RIV with D28 
HC 2 124.903 

KK RCPD28 
KM Route flow from CP D28RIV to CP D29RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0,035 0.050 670 0.0044 
RX 0 900 1500 1685 1705 1900 2500 3200 
RY 1205 1200 1198 1195 1195 1198 1200 1205 
* 

K K  D2 9 
KM Runoff from 029 
BA 3.506 
LG 0.35 0.35 3.33 0.70 0 
UI 263 1017 1555 2305 3005 2109 1472 849 



2 2 4 0  
2 2 4 1  

1 

LINE 

LINE 

UI 9 1  8 0  8  1 0  0  0  0  0  
UI 0  0  0  0  0  0  0  0  
* 

HEC-1 INPUT 

I D . . . . .  .. 1 ....... 2.......3.......4.......5.......6.......7.......8.... 

KK D29RIV 
KM Combine  D28RIV w i t h  0 2 9  
HC 2  1 2 8 . 4 0 9  

KK RCPD29 
KM R o u t e  f l o w  f r o m  CP D29RIV t o  CP D30RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0 . 0 5 0  0 . 0 3 5  0 . 0 5 0  1 6 4 0  0 . 0 0 2 6  
RX 7 3 0  7 5 0  1 0 0 0  1 1 0 0  1 1 2 0  1 3 0 0  1 5 0 0  1 5 2 0  
RY 1 2 0 0  1 1 9 5  1 1 9 3  1 1 9 0  1 1 9 0  1 1 9 3  1 1 9 5  1 2 0 0  

KK D30 
KM R u n o f f  f r o m  D30 
HA 0 . 4 2 6  
LG 0 . 3 5  0 . 3 5  3 . 8 5  0 .52  0  
UI 1 0 6  3 1 6  5 6 8  3 8 3  1 7 3  68 1 8  1 6  

KK DRG47 
KM R e t u r n  d i v e r t e d  f l o w  f r o m  CP G47 
DR DVG47 
* 

KK RDG47 
KM R o u t e  f l o w  f r o m  CP G47 t o  CP 6 3 2  
RS 7  FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  1 3 4 0 0  0 . 0 0 7 7  
RX 0  1 0  1 0 0  1 2 0  1 4 0  1 6 0  2 6 0  2 7 0  
RY 1 2 3 3 . 5  1 2 3 1 . 5  1 2 3 1  1 2 3 0  1 2 3 0  1 2 3 1  1 2 3 1 . 5  1 2 3 3 . 5  

PAGE 6 0  

.... 9  ...... 1 0  

KK G32 
KM R u n o f f  f r o m  G32 

KK CPG32 
KM Combine  DRG47 w i t h  G32 
HC 2  1 2 . 0 6 9  
* 

KK D30RIV 
KM Combine  D29RIV, G32 w i t h  0 3 0  
HC 3  1 2 9 . 9 7 8  

HEC-1 INPUT 

....... I D .  . . . . . .  1 . . . . . . .  2 . . . . . . . 3 . . .  .... 4  5.......6.......7.......8.... 

KK RCPD30 
KM R o u t e  f l o w  f r o m  CP D30RIV t o  CP D31RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0 . 0 5 0  0 . 0 3 5  0 . 0 5 0  960  0 . 0 0 2 7  
RX 7 3 0  7 5 0  1 0 0 0  1 1 0 0  1 1 2 0  1 3 0 0  1 6 0 0  1 6 2 0  
RY 1 1 9 9  1 1 9 4  1 1 9 2  1 1 8 9  1 1 8 9  1 1 9 2  1 1 9 4  1 1 9 9  

KK 0 3 1  
KM R u n o f f  f r o m  0 3 1  
BA 0 . 6 7 0  
LG 0 . 3 5  0 . 3 5  3 . 6 4  0 . 5 8  0  
UI 8  8  2 9 3  464  7 1 5  4 7 9  3 0 3  1 2 6  7  1 
UI 0  0  0  0  0  0  0  0  
UI 0  0  0  0  0  0  0  0  
* 

KK D31RIV 
KM Combine  D30RIV w i t h  D31 
HC 2  1 3 0 . 6 4 7  

PAGE 61 

... 9.  ..... 1 0  





LINE 

LINE 

HEC-1 INPUT PAGE 63 

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

KK RCPG34 
KM Route flow from CP G34 to CP G35 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 5340 0.0085 
RX 0 150 320 350 380 400 580 790 
RY 1202 1201 1201 1199 1199 1201 1201 1202 
* 

KK G35 
KM Runoff from 635 
BA 0.527 
LG 0.35 0.35 4.00 0.47 0 
UI 131 391 702 474 215 85 22 20 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CPG35 
KM Combine G34 with G35 
HC 2 1.367 

KK D32RIV 
KM Combine G33RIV, G35 with D32 
HC 3 133.259 
* 

KK RCPD32 
KM Route flow from CP D32RIV to CP D33RIV (WATERMAN WASIT) 
RS 1 FLOW -1 
RC 0.050 0,035 0.050 2800 0.0027 
RX 1080 1100 1400 1480 1500 1600 1800 1820 
RY 1188 1183 1180 1178 1178 1181 1183 1188 
* 

KK DROO7 
KM Return diverted flow from CP DO7 
DR DVD07 

KK RDD07 
KM Route flow from CP DO7 to CP Dl5 
RS 8 FLOW -1 
RC 0.050 0,045 0.050 8710 0.0071 
RX 440 455 485 495 510 537 567 582 
RY 1425 1424 1423 1422 1422 1423 1424 1425 

Dl5 
Runoff from 015 

0.653 
0.35 0.35 4.40 
121 374 67 9 
0 0 0 
0 0 0 

HEC-1 INPUT PAGE 64 

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

KK CPD15 
KM Combine DRD07 with Dl5 
HC 2 1.702 
* 

KK RCPD15 
KM Route flow from CP Dl5 to CP D22 
KM Crossing at SR-238 
e <  r,.",", - 7  



KK RCPD47 
KM Route flow from CP D47 to CP D22 
KM Crossino at SR-238 

KK DD02 
KM Divert flow into DO1 
KM Natural diveroence of flow due to a braided channel network. 

KK RCPDO2 
KM Route remainder flow from CP DO2 to CP DO3 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 2200 0.0190 
RX 175 185 210 215 225 230 255 265 
RY 1685 1684 1683 1682 1682 1683 1684 1685 

'AGE 65 
* 

HEC-1 INPUT 1 

LINE 

KK DO3 
KM Runoff from DO3 
BA 0.340 
LG 0.35 0.35 2.99 0.92 0 
UI 176 546 427 126 2 9 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK CPD03 
KM Combine DO2 with DO3 
HC 2 0.836 

KK DO03 
KM Divert flow into DO1 
KM Natural diverqence of flow due to a braided channel network. 

KK RCPD03 
KM Route remainder flow from CP DO3 to CP DO4 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 4290 0.0133 
RX 0 70 153 165 185 195 250 340 
RY 1643 1642 1641 1638 1638 1641 1642 1643 

DO4 
Runoff from DO4 

0.198 
0.35 0.35 2.85 1.04 0 
102 318 250 73 16 
0 0 0 0 0 

CPD04 
Combine DO3 with DO4 
2 1.034 

DD04 
Divert flow into DO5 



KM Natural divergence of flaw due to a hraided channel network, 

8777 
5216 

PAGE 66 

..... 10 
HEC-1 INPUT 

....... ....... ID 1 

KK RCPDO4 
KM Route remainder flow from CP DO4 to CP DO1 
RS 4 FLOW -1 

KK DRD02 
KM Return diverted flow from CP DO2 
DR DVD02 
* 

KK RDD02 
KM Route flow from CP DO2 to CP DO1 
RS 9 FLOW -1 
RC 0.050 0.045 0.050 14130 0.0120 
RX 0 160 295 305 320 330 420 575 
RY 1588 1587 1586 1584 1584 1586 1587 1588 

KK DRD03 
KM Return diverted flow from CP DO3 
DR DVD03 

Route flow from CP DO3 to CP DO1 
5 FLOW -1 

0.050 0.045 0.050 12100 0.0120 
310 330 360 370 385 395 425 445 
1577 1576 1575 1573 1573 1575 1576 1577 

DO1 
Runoff from DO1 

2.652 
0.35 0.35 3.09 0.86 0 
423 1364 2301 2869 1740 880 384 153 83 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

CPDOl 
Combine DRD02, DRD03, DO4 with DO1 
4 3.686 

REC-1 INPUT PAGE 67 

.... 10 LINE 

KK RCPDOl 
KM Route remainder flow from CP DO1 to CP DO5 
RS 7 FLOW -1 
RC 0.050 0.045 0.050 7540 0.0092 
RX 80 90 192 197 207 212 325 335 
RY 1489.5 1488 1487 1486 1486 1487 1488 1489.5 

K K  DRD04 
KM Return diverted flow from CP DO4 
DR DVD04 



KM Route flow from CP DO4 to CP DO5 

1 

LINE 

RS 15 FLOW -1 
RC 0.050 0.045 0.050 15200 0.0092 
FX 0 90 192 197 207 212 325 590 
RY 1489 1488 1487 1486 1486 1487 1488 1489 

KK DO5 
KM Runoff from DO5 
BA 1.927 
LG 0.35 0.35 3.17 0.83 0 
UI 135 482 758 1054 1600 1219 883 603 289 190 
UI 110 41 42 4 1 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CPDO5 
KM Combine D01, DRDO4 with DO5 
HC 3 5.613 
* 

KK 0005 
KM Divert flow into Dl3 
KM Natural divergence of flow due to a braided channel network 

KK RCPD05 
KM Route remainder flow from CP DO5 to CP Dl1 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 6030 0.0084 
RX 0 25 52 5 6 60 64 90 115 
RY 1465 1464 1463 1460.5 1460.5 1463 1464 1465 

HEC-1 INPUT 

KK Dl1 
KM Runoff from Dl1 

KK CPDll 
KM Combine DO5 with Dl1 
HC 2 6.008 

KK RCPDll 
KM Route flow from CP Dl1 to CP Dl0 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 3640 0.0073 
FX 140 150 200 250 300 350 400 410 
RY 1416 1415 1415 1414 1414 1415 1415 1416 
* 

KK DO6 
KM Runoff from DO6 

KK DD06 
KM Divert flow into DO8 
KM Natural divergence of flow due to a braided channel network. 

KK RCPD06 
KM ~oute flow from CP DO6 to CP Dl0 
ns R PT,OW -1 

PAGE 68 



LINE 

KK DRD06 
KM R e t u r n  d i v e r t e d  f l o w  f r o m  CP DO6 
DR DVD06 

HEC-1 INPUT 

KK RDD06 
KM R o u t e  f l o w  f r o m  CP DO6 t o  CP DO8 
RS 2 FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 , 0 5 0  3 3 2 0  0 . 0 0 8 1  
RX 2 9 0  3 1 0  3 4 0  3 5 0  3 6 0  3 7 0  3 9 0  4 1 0  
RY 1 5 2 3  1 5 2 2  1 5 2 1  1 5 2 0  1 5 2 0  1 5 2 1  1 5 2 2  1 5 2 3  

KK DO8 
KM R u n o f f  f r o m  DO8 

KK RCPD08 
m R o u t e  f l o w  f r o m  CP DO8 t o  CP D l 0  
RS 6 FLOW -1 

KK D l 0  
KM R u n o f f  f r o m  D l 0  
BA 0 . 8 4 1  

KK CPDlO 
KM Combine  D06, 0 0 8 ,  D l 1  w i t h  D l 0  
HC 4 8 . 3 4 5  

1 f l o w  f r o m  CP D l 0  t o  CP D22 
r o s s i n g  a t  SR-238 

FLOW -1 

HEC-1 INPUT 

KK 0 4  6 
m R u n o f f  f r o m  D46 
BA 0 . 0 5 5  
LG 0 . 3 5  0 . 3 5  4 . 6 5  0 . 3 1  0 
UI 1 2 8  8 1  0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK RCPD46 
KM R o u t e  d i v e r t e d  f l o w  f r o m  CP D46 t o  CP D22 
KM C r o s s i n g  a t  SR-238 
nC 2 R T n w  -1 

PAGE 69  
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e LINE 

2 6 9 4  
2 6 9 5  
2 6 9 6  
2 6 9 7  
2 6 9 8  
2 6 9 9  

LINE 

RS 1 FLOW -1 
RC 0 . 0 5 0  0 . 0 3 5  0 . 0 5 0  5 2 0  0 . 0 0 3 0  
RX 680  7 0 0  1 0 0 0  1 0 5 0  1 0 7 0  1 1 2 0  1 4 0 0  1 4 2 0  
RY 1 1 8 5  1 1 8 0  1 1 7 8  1 1 7 5  1 1 7 5  1 1 7 8  1 1 8 0  1 1 8 5  

HEC-1 INPUT PAGE 72 

I D  ....... 1 ....... 2 ....... 3 ....... 4 .  ...... 5 . . . .  ... 6.......7.......8.......9...... 1 0  

KK 0 4 5  
KM R u n o f f  f r o m  D45 
BA 0 . 2 6 2  
LG 0 . 3 5  0 . 3 5  4 . 3 0  0 . 4 1  0 
UI 1 3 6  4 2 1  3 2 9  97  2 2  0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK 6 3  6 
KM R u n o f f  f r o m  G36 

KK G36RIV 
KM Combine  D33RIV, 0 4 5  w i t h  G36 
HC 3 1 5 2 . 5 4 2  

KK RCPG36 
KM R o u t e  f l o w  f r o m  CP G36RIV t o  CP G37RIV IWATERMAN WASH) 
RS 2 FLOW -1 
RC 0 , 0 5 0  0 . 0 3 5  0 . 0 5 0  2 9 6 0  0 . 0 0 2 0  
RX 0 1 0  1 5 4 0  1 5 7 0  1 6 1 0  1 6 4 0  3 1 9 0  3 2 0 0  
RY 1 1 9 2 . 5  1 1 9 0 . 5  1 1 7 8  1 1 7 5  1 1 7 5  1 1 7 8  1 1 9 0 . 5  1 1 9 2 . 5  
* 

0 4 4  
R u n o f f  f r o m  D44 

0 . 3 3 2  
0 . 3 5  0 . 3 5  4 . 2 0  0 . 4 3  0 

1 2 8  3 8 3  4 8 2  2 0 6  62  1 5  0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

G37 
R u n o f f  f r o m  G37 

K K  G37RIV 
KM Combine  G36RIV. D44 w i t h  G37 
HC 3 1 5 3 . 2 8 1  

HEC-1 INPUT PAGE 7 3  

I D  ....... I . . . .  ... 2 ....... 3 . . . . . . . 4 . . . . . . . 5 .  ...... 6.......7.......8.......9...... 1 0  

KK RCPG37 
KM R o u t e  f l o w  f r o m  CP G37RIV t o  CP G38RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0 . 0 5 0  0 . 0 3 5  0 . 0 5 0  1 4 5 0  0 . 0 0 2 0  
RX 0 1 0  1 5 9 0  1 6 1 5  1 6 7 0  1 7 0 0  3 2 6 0  3 2 7 0  
RY 1 1 8 5 . 5  1 1 8 3 . 5  1 1 7 0  1 1 6 6  1 1 6 6  1 1 7 0  1 1 8 3 . 5  1 1 8 5 . 5  
* 

KK D43 
KM R u n o f f  f r o m  D43 
BA 0 . 1 5 1  
LG 0 . 3 5  0 . 3 5  4 . 1 5  0 .44  0 
UI 1 0 8  3 0 3  1 4 0  2 6 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK GI2  
KM R u n o f f  f r o m  G12 
BA 1 . 0 3 2  



Divert flow into 639 
..-;ural divergence of flow due to a braided channel network. 

KK RCPG12 
KM ~oute remainder flow from CP 612 to CP G38 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 9230 0.0084 
RX 0 215 445 4 60 490 505 710 950 
RY 1204 1203 1202 1200 1200 1202 1203 1204 
* 

KK 638 
KM Runoff from G38 

PAGE 74 HEC-1 INPUT 

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

LINE 

KK CPG38 
KM Combine GI2 with 638 
HC 2 1.368 

KK G38RIV 
KM Combine G37RIV. D43 with G38 
HC 3 154.800 
* 

KK RCPG38 
KM Route flow from CP G38RIV to CP D42RIV (WATERMAN WASH) -- 

RS 1 FLOW -1 
RC 0.050 0.035 0.050 1820 0.0020 
RX 0 10 1710 1720 1160 1770 3400 3410 
RY 1172 1170 1160 1156 1156 1160 1170 1172 

KK 034 
KM Runoff frc 
BA 1.202 
LG 0.35 0 
UI 
~- 

239 

KK RCPD34 
KM Route flow from CP 034 to CP 042 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 4710 0.0051 
RX 280 290 410 420 440 450 530 540 
RY 1173 1172 1111 1168 1168 1171 1172 1173 

KK D42 
KM Runoff from D42 

KK CPD42 
KM Combine 034 with 042 
HC 2 1.410 

KK DRG12 
KM Return diverted flow from CP GI2 
DR DVG12 



HEC-1 INPUT 

LINE 

KK G39 
KM Runoff from G39 
BA 0.763 
LG 0.35 0.35 4.00 0.47 0 
UI 58 234 353 533 657 447 313 160 91 52 

KK CPG39 
KM Combine DRG12 with G39 
HC 2 1.795 
* 

KK D42RIV 
KM Combine G38RIV, G39 with D42 
HC 3 156.973 

KK D4 1 
KM Runoff from 041 
BA 0.295 
LG 0.35 0.35 4.40 0.38 0 
UI 125 385 4 12 159 42 15 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

LINE 

KK D41RIV 
KM Combine D42RIV with 041 
HC 2 157.267 

KK RCPD41 
KM Route flow from CP D41RIV to CP G40RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 220 0.0020 
RX 780 800 1400 1450 1475 1525 1880 1900 
RY 1160 1155 1153 1150 1150 1153 1155 1160 

HEC-1 INPUT 

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

KK GO2 
KM Runoff from GO2 
RA 7.061 

KK GO3 
KM Runoff from GO3 
BA 2.460 
LG 0.35 0.35 3.92 0.48 37 
UI 367 1193 1984 2667 1663 931 383 177 7 4 75 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 



KK CPG03 
KM COMBINE GO2 WITH GO3 
HC 2 4.521 
* 

1 

LINE 

KK KCPG03 
KM Route flow from CP GO3 to CP GO9 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 10960 0.0094 
RX 0 150 260 275 305 320 420 560 
RY 1346 1343.5 1343 1340 1340 1343 1343.5 1346 

KK DRGO8 
KM Return diverted flow from CP GO8 
DR DVGO8 

KK RDGO8 
KM Route flow from CP 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 
RX 0 270 570 
RY 1345 1344 1343 
* 

KK GO9 
KM Runoff from GO9 

HEC-1 INPUT 

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

KK RCPG09 
KM Route flow from CP GO9 to CP GI1 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 6830 0.0083 
RX 0 8 210 270 290 300 530 538 
RY 1283.5 1282 1281 1280 1280 1281 1282 1283.5 

G48 
Runoff from G48 

KK RCPG48 
KM Route flow from CP G48 to CP GO1 
RS 3 FLOW - 1 
RC 0.050 0.045 0.050 7310 0.0078 
RX 0 8 240 250 270 280 400 408 
RY 1373.5 1372 1371 1368 1368 1371 1372 1373.5 

KK GO1 
KM Runoff from GO1 

KK CPGOl 
KM Combine G48 with GO1 
HC 2 3.493 

20 
0 
0 

PAGE 77 

.I0 



LINE 

LINE 

HEC-1 INPUT PAGE 78 

KK CPGlO 
KM Combine GO1 with G10 
HC 2 3.932 
* 

KK RCPGlO 
KM Route flow from CP GI0 to CP GI1 
RS 6 FLOW -1 

KK GI1 
KM Runoff from GI1 

KK CPGll 
KM Combine G09, GI0 with GI1 
HC 3 10.161 

KK DGll 
m Divert flow into G42 
KM Natural divergence of flow due to a braided channel network. 
DT DVGll 
DI 0 46 162 355 635 712 1601 3684 6689 10322 
DQ 0 15 54 118 211 235 628 1563 3029 4544 

KK RCPGll 
KM Route remainder flow from CP GI1 to CP 640 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 11460 0.0069 
RX 0 9 110 170 220 280 370 379 
RY 1195 1193.25 1193 1190 1190 1193 1193.25 1195 

KK G40 
KM Runoff from G40 

* 
HEC-1 INPUT PAGE 79 

KK CPG40 
KM Combine GI1 with G40 
HC 2 11.682 

KK G40RIV 
KM Combine D4lRIV with 640 
HC 2 168.548 
* 

KK RCPG40 
KM Route flow from CP G4ORIV to CP D4ORIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 1350 0.0017 
RX 0 10 750 770 820 870 1590 1600 
RY 1160 1158 1150 1146 1146 1150 1156 1158 



KK D40 
KM R u n o f f  f r o m  0 4 0  
BA 0 . 2 3 2  
LG 0 . 3 5  0 . 3 5  4 . 5 0  0 . 3 6  0 
UI 1 3 4  4 0 5  2 7 1  6 9  1 4  0 0 0 
UI 0 0 0 0 0 0 0 0 

KK D40RIV 
KM Combine G40RIV, G41 w i t h  0 4 0  
KC 3 1 6 9 . 2 0 3  
* 

KK RCPD4O 
KM R o u t e  f l o w  f r o m  CP D40RIV t o  CP D39RIV (WATERMAN WASH) 
RS 1 FLOW -1 
KC 0 . 0 5 0  0 . 0 3 5  0 . 0 5 0  2 2 7 0  0 . 0 0 3 2  
RX 1 4 5 5  1 4 8 0  2 1 5 0  2 2 0 0  2 2 2 5  2 2 7 5  2 7 0 0  2 7 2 5  
RY 1 1 5 0  1 1 4 7  1 1 4 5  1 1 4 2  1 1 4 2  1 1 4 5  1 1 4 7  1 1 5 0  

KK D36 
KM R u n o f f  f r o m  D36 

HEC-1 INPUT PAGE 8 0  1 

LINE 

KK 0 3 5  
KM R u n o f f  f r o m  0 3 5  
BA 1 . 1 7 8  
LG 0 . 3 5  0 . 3 5  3 . 9 2  0 . 4 6  0 
UI 9 5  3 7 6  5 7 0  8 8 3  1 0 0 0  6 7 8  4 6 1  2 2 1  
UI 2 8  28  0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 
* 

KK CPD35 
KM Combine 0 3 6  w i t h  0 3 5  
NC 2 1 . 4 2 6  
* 

KK RCPD35 
KM Route  f l o w  f r o m  CP D35 t o  CP D37 
RS 5 FLOW -1 
KC 0 . 0 5 0  0 . 0 4 5  0 , 0 5 0  6 5 6 0  0 . 0 0 5 6  
RX 1 8 0  2 0 0  4 0 0  4 1 0  4 2 0  4 3 0  5 0 0  8 0 0  
RY 1 2 0 2 . 5  1 2 0 1  1 2 0 1  1 2 0 0  1 2 0 0  1 2 0 1  1 2 0 2  1 2 0 3  

KK 0 3 7  
KM R u n o f f  f r o m  0 3 1  

KK D38 
KM R u n o f f  from D38 



KK CPD38 
KM COMBINE D37 WITH D38 
HC 2 2.071 
* 

KK RCPD38 
KM Route flow from CP D38 to CP D39 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 5660 0.0040 
RX 230 250 280 290 310 320 350 370 
RY 1166.5 1165 1164 1163 1163 1164 1165 1166.5 
* 

HEC-1 INPUT PAGE 81 1 

LINE 

KK D39 
KM Runoff from D39 

KK CPD39 
KM Combine D38 with 039 
HC 2 2.363 
* 

KK D39RIV 
KM Combine D40RIV with D39 
HC 2 171.566 
* 

RCPD39 
Route flow from CP D39RIV to CP G42RIV (WATERMAN WASH1 
1 FLOW -1 

0.050 0.035 0.050 1730 0.0027 
0 10 740 750 800 810 1500 1510 

1152 1150 1144 1140 1140 1144 1150 1152 

DRGll 
Return diverted flow from CP GI1 

DVGll 

KK RDGll 
KM ~oute flow from CP Gll to CP G42 
RS 7 FLOW -1 
RC 0.050 0.045 0.050 13900 0.0069 
RX 0 8 200 210 230 240 400 408 
RY 1211.5 1210 1209 1206 1206 1209 1210 1211.5 

KK G42 
KM Runoff from G42 
BA 0.694 
LG 0.35 0.35 4.00 0.47 
UI 103 337 559 753 
I l T  0 0 0 0 

KK CPG42 
KM Combine DRGll with G42 
HC 2 10.854 

HEC-1 INPUT PAGE 82 

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

KK G42RIV 
KM Combine D39RIV with G42 
HC 2 172.259 

KK RCPG42 
KM Route flow from CP G42RIV to CP 808RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 2400 0.0050 
RX 0 1800 2200 2350 2430 2580 3400 5200 



* COMPLETED WATERSHEDS D AND G 
* BEGINNING OF WATERSHED B, C, AND H 
* FLOW FROM WATERSHED C ROUTED THROUGH WATERSHED B 
* ALL FLOW FROM C ROUTED THROUGH 807 OR 809 

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

3083 KK C50 
3084 KM Runoff from C50 

e 

LINE 

KK C51 
KM Runoff from C51 
BA 0.334 
LG 0.50 0.00 4.70 
UI 18 29 72 
UI 67 53 42 

KK CPC51 
KM Combine C50 with C51 
HC 2 0.650 

HEC-1 INPUT PAGE 83 

KK RCPC5l 
KM Route flow 
RS 3 FLOW 
RC 0.050 0.045 
RX 0 163 
RY 1170 1169 

from CP C51 to CP B07 
- 1  

KK C52 
KM Runoff from C52 
BA 0.293 

KK RCPC52 
KM Route flaw from CP C52 to CP B07 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 2590 0.0045 
RX 0 163 326 490 510 
RY 1170 1169 1168 1167 1161 

KK C53 
KM Runoff from C53 
BA 0.290 
LG 0.50 0.00 4.80 0.45 0 
UI 15 2 6 66 94 122 
UI 57 4 6 34 2 4 20 
I l T  2 2 2 2 2 



LINE 

1 

LINE 

KK RCPC53 
KM Route flow from CP C53 to CP 807 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 2920 0.0045 
RX 0 163 326 490 510 674 837 1000 
RY 1170 1169 1168 1167 1167 1168 1169 1170 
* 

HEC-1 INPUT PAGE 84 

KK RCPB07 
KM Route flow from CP B07 to CP B08 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 5940 0.0036 
RX 0 163 326 490 510 674 837 1000 
RY 1050 1049 1048 1047 1047 1048 1049 1050 
* 

KK B08RIV 
KM Combine G42RIV with 808 
HC 2 174.263 

KK RCPB08 
KM Route flow from CP B08RIV to CP BlZRIV (WATERMRN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 230 0.0050 
RX 0 1800 2200 2350 2430 2580 3400 5200 
RY 1150 1140 1130 1125 1125 1130 1140 1150 
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ALL FLOWS SOUTH OF SR-238 GO TO C33 
* ONCE WATERSHED C IS COMPLETE, ALL FLOW FROM C IS ROUTED THROUGH B12 
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

KK C04 
KM Runoff from C04 
BA 0.234 
LG 0.35 0.35 2.88 0.94 0 
UI 331 378 130 4 6 14 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT PAGE 85 

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

KK RCPCOQ 
KM Route flow from CP C04 to CP C12 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 7890 0.0232 
RX 0 8 5 170 175 180 190 280 375 



LINE 

KK C12 
KM Runoff from C12 

KK CPC12 
KM Combine C04 with C12 
HC 2 0.435 
* 

KK DC12 
KM Divert flow into C31 
KM Natural diveroence of flow due to a braided channel network. 

KK RCPC12 
KM Route remainder flow from CP C12 to CP C13 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5110 0.0119 
RX 0 80 130 135 155 160 230 280 
RY 1529 1528 1527 1525 1525 1527 1528 1529 

KK CPC13 
KM Combine Ci2 with Ci3 
HC 2 0.955 

HEC-1 INPUT 

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

KK RCPC13 
KM Route flow from CP C13 to CP C33A 
KM Crossing at SR-238 

KK C11 
KM Runoff from C11 
BA 0.289 
LG 0.35 0.35 3.11 0.85 0 
UI 111 334 419 180 54 13 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

KK DCll 
KM Divert flow into C14 
KM Natural diverqence of flow due to a braided channel network. 

KK RCPCll 
KM Route remainder flow from CP C11 to CP C31 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 4490 0.0116 
RX 0 100 190 195 205 210 300 420 
RY 1537 1536 1535 1534 1534 1535 1536 1537 

KK DRC12 
KM Return diverted flow from CP C12 



KK RDC12 
Em R o u t e  f l o w  f r o m  CP C12 t o  CP C 3 1  

LINE 

LINE 

RS 4 FLOW -1 
RC 0 , 0 5 0  0 . 0 4 5  0 . 0 5 0  5 3 2 0  0 . 0 1 1 8  
KX 0 1 0 0  1 9 0  1 9 5  2 0 5  2 1 0  3 0 0  4 2 0  
RY 1 5 3 7  1 5 3 6  1 5 3 5  1 5 3 4  1 5 3 4  1 5 3 5  1 5 3 6  1 5 3 7  

KK C31  
KM R u n o f f  f r o m  C31 

* 
HEC-1 INPUT PAGE 8 7  

KK RCPC31 
KM R o u t e  f l o w  f r o m  CP C 3 1  t o  CP C33A 
KM C r o s s i n g  a t  SR-238 
RS 1 FLOW -1 

KK DRC11 
KM R e t u r n  d i v e r t e d  f l o w  f r o m  CP C11  

KK ROC11 
Em R o u t e  f l o w  f r o m  CP C 1 1  t o  CP C14 
RS 7 FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  4 9 6 0  0 . 0 1 0 3  
RX 0 90  2 1 0  2 1 5  2 3 0  2 3 5  3 5 0  4 3 0  
RY 1 5 3 7  1 5 3 6  1 5 3 6  1 5 3 5  1 5 3 5  1 5 3 6  1 5 3 6  1 5 3 7  

KK C14 
KM R u n o f f  f r o m  C14 
BA 0 .224  
LG 0 . 3 5  0 . 3 5  3 . 1 5  0 . 8 4  0 
UI 1 0 4  3 3 0  2 9 5  1 0 3  2 4 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK CPC14 
KM Combine  DRCl l  with C14 
HC 2 0 . 5 1 3  
* 

KK RCPC14 
Em R o u t e  f l o w  f r o m  CP C14 t o  CP C33A 
KM C r o s s i n g  a t  SR-238 

* 
HEC-1 INPUT 

KK C05 
KM ~ u n o f f  f r o m  C05 
BA 0 . 2 2 8  
LG 0 . 3 5  0 . 3 5  2 . 9 5  0 . 8 8  0 
UI 3 5 3  4 7 0  5 4  0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

PAGE 8 8  



1 

LINE 

KK RCPCO5 
KM Route flow from CP C05 to CP C10 
RS 6 FLOW -1 
RC 0.050 0,045 0.050 13200 0.0153 
RX 0 60 120 135 150 165 250 320 
RY 1616 1615 1615 1613 1613 1615 1615 1616 

KK C03 
KM Runoff from C03 

KK DC03 
KM Divert flow into C06 
KM Natural divergence of flow due to a braided channel network. 
DT DVC03 
DI 0 43 176 373 1014 2415 4457 6668 9228 
DQ 0 2 5 98 201 545 1265 2332 3481 4810 
* 

KK RCPC03 
KM Route remainder flow from CP C03 to CP C09 . ~~ 

RS 2 FLOW -1 
RC 0.050 0.045 0.050 6060 0.0167 
RX 0 90 210 220 230 240 350 450 

RY 1615 1614 1614 1612 1612 1614 1614 1615 

KK CO9 
KM Runoff from C09 

KK CPC09 
KM Combine C03 with C09 
HC 2 0.433 
* 

HEC-1 INPUT 

KK DC09 
KM Divert flow into C16 
KM Natural diverqence of flow due to a braided channel network 

KK RCPC09 
KM Route remainder flow from CP C09 to CP C15 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3650 0.0139 
RX 0 4 0 120 130 155 165 245 300 
RY 1553 1552 1552 1550 1550 1552 1552 1553 

KK C15 
KM Runoff from C15 
BA 0.095 
LG 0.35 0.35 4.20 0.43 0 
UI 88 208 61 10 0 0 0 0 0 0 
U I  0 0 0 0 0 0 0 0 0 0 
* 

KK CPC15 
KM Combine C09 with C15 
HC 2 0.528 
* 

KK DC15 
KM Divert flow into C30 
KM Natural divergence of flow due to a braided channel network. 
DT tiVC15 
DI 0 22 83 202 409 591 1269 2894 5081 7600 

a 
DQ 0 22 8 3 191 355 456 852 1738 3056 4514 



* 

KK RCPC15 
KM Route remainder flow from CP C15 to CP C10 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 3210 0.0095 
RX 0 50 150 160 170 180 
RY 1617 1616 1616 1614 1614 1616 

KK C10 
KM Runoff from C10 
BA 0.548 
LG 0.35 0.35 3.19 0.82 0 
UI 117 356 660 524 289 102 
UI 0 0 0 0 0 0 

4 1 20 0 0 
0 0 0 0 

PAGE 90 

.... 7.......8 ....... 9......10 
HEC-1 INPUT 

LINE 

KK CPClO 
KM Combine C05, C15 with C10 
HC 3 1.304 
* 

KK RCPClO 
KM Route flow from CP C10 to CP C33A 
KM Crossina at SR-238 

KK DRCO3 
KM Return diverted flow from CP C03 
DR DVC03 

KK RDC03 
KM Route flow from CP C03 to CP C06 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 6650 0.0161 
RX 0 55 150 160 180 190 
RY 1629 1628 1628 1626 1626 1628 

KK CO 6 
KM Runoff from C06 
BA 0.349 
LG 0.35 0.35 3.19 0.81 0 
UI 162 514 459 161 38 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CPC06 
KM Combine DRC03 with C06 
HC 2 0.644 
* 

KK DC06 
KM Divert flow into C18 
KM Natural divergence of flow due to a braided channel network. 

KK RCPC06 
KM Route remainder flow from CP C06 to CP C16 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 1800 0.0127 
RX 0 120 240 250 270 280 400 500 
RY 1568 1567 1567 1564 1564 1567 1567 1568 
* 

HEC-1 INPUT PAGE 91 

0 LINE 

KK DRC09 
KM Return diverted flow from CP C09 



LINE 

K K  ROC09 
KM Route flow from CP C09 to CP C16 
RS 1 FLOW -1 

K K  C16 
KM Runoff from C16 

K K  CPC16 
KM Combine C06, DRC09 with C16 
HC 3 0.909 

K K  RCPC16 
KM Route flow from CP C16 to CP C30 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 5730 0.0106 
RK 0 70 200 210 225 235 360 450 
RY 1517 1516 1516 1514 1514 1516 1516 1517 
* 

K K  DRC06 
KM Return diverted flow from CP C06 
DR DVC06 
* 

K K  RDC06 
KM Route flow from CP C06 to CP C18 
RS 1 FLOW - 1 
RC 0.050 0.045 0.050 2640 0.0117 
RX 0 200 240 247 272 280 330 450 
RY 1597 1596 1595 1593 1593 1595 1596 1597 

K K  Cl8 
KM Runoff from C18 
BA 0.078 
LG 0.35 0.35 4.00 0.47 0 
UI 181 115 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

HEC-1 INPUT 

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

K K  CPC18 
KM Combine DRC06 with C18 
RC 2 0.722 

K K  DCl8 
KM Divert f low into C19 
KM Natural divergence of flaw due to a braided channel network. 

K K  RCPCl8 
KM Route remainder flow from CP C18 to CP C17 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 2210 0.0103 
RX 0 60 170 180 200 210 300 350 
RY 1527 1526 1526 1524 1524 1526 1526 1527 
* 

K K  C17 
KM Runoff from C17 
BA 0.121 
LG 0.35 0.35 3.48 0.66 0 
01 154 269 4 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

0 
0 

PAGE 92 
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LINE 

1 

LINE 

KK DC17 
KM Divert flow into C29 
KM Natural divergence of flow due to a braided channel network. 
DT DVC17 
DI 0 23 83 189 360 459 1038 2490 4238 6610 
DQ 0 23 83 181 324 369 727 1601 2650 4163 

KK RCPC17 
KM Route remainder flow from CP C17 to CP C30 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 2920 0.0106 
RX 0 40 120 150 160 170 250 300 
RY 1510 1509 1509 1506 1506 1509 1509 1510 

HEC-1 INPUT PAGE 93 

KK DRC15 
KM Return diverted flow from CP C15 
DR DVC15 

KK RDC15 
KM Route flow from CP C15 to CP C30 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 4430 0.0092 
RX 0 70 200 210 225 235 360 450 
RY 1517 1516 1516 1514 1514 1516 1516 1517 
* 

KK C30 
KM Runoff from C30 
BA 0.235 
LG 0.35 0.35 4.20 0.43 0 

KK CPC30 
KM Combine C16, C17, DRC15 with C30 

KK RCPC30 
KM Route flow from CP C30 to CP C33A 
KM Crossinq at SR-238 

KK CPC33A 
KM Temporary combine to reduce hydrographs 
KM Combine DRC13, DRC31, DRCl4, DRClO with DRC30 
HC 5 3.784 
* 

KK RC33A 
KM Route flow from CP C33A to CP C33E 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 18680 0.0059 
RX 0 8 50 75 110 135 180 188 
RY 1378 1376.5 1376 1372 1372 13761376.5 1378 
* 

HEC-1 INPUT 

KK C02 
KM Runoff from C02 
BA 0.129 
LG 0.35 0.35 2.91 0.91 0 

PAGE 94 
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LINE 

KK C01 
KM Runoff f rom CO1 
BA 0.226 
LG 0.35 0.35 2.92 0 .90 0 
0 1  552 258 53 0 0 0 0 0 0 0 
U I  0 0 0 0 0 0 0 0 0 0 
* 

KK RCPCOl 
KM Route  f l o w  from CP C01 t o  CP C07 
RS 5 FLOW -1 

KK RCPCOB 
KM Route f low from CP COB t o  CP C07 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 3060 0 .0099 
RX 0 300 514 530 570 590 612 806 

KK C07 
KM Runoff f rom C07 

* 
HEC-1 INPUT PAGE 95 

KK DC07 
KM D i v e r t  f low i n t o  CZO 
KM N a t u r a l  d i v e r g e n c e  o f  f low due t o  a b r a i d e d  channe l  network.  
DT DVC07 

KK RCPC07 
KM Route remainder  f low from CP C07 t o  CP C19 
RS 1 FLOW -1 
RC 0.050 0.045 0 .050  3830 0.0106 
RX 0 8 60 70 85 95 135 143 
RY 1558 1556.5 1555 1553 1553 1555 1556.5  1558 

KK DRC18 
KM Return d i v e r t e d  f low franl CP C18 
DR DVC18 

KK RDC18 
KM Route f low from CP C18 t o  CP C19 



KK C19 
KM Runoff from C19 

KK CPC19 
KM Combine C07, DRC18 with C19 
HC 3 3.390 

KK DC19 
KM Divert flow into C27 
KM Natural divergence of flow due to a braided channel network. 
nT nvri 

HEC-1 INPUT PAGE 96 

. . .10 LINE 

KK RCPCl9 
KM Route remainder flow from CP C19 to CP C29 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 3370 0.0091 
RX 0 50 250 260 275 285 400 450 
RY 1497 1496 1496 1494 1494 1496 1496 1497 
* 

KM Return diverted flow from CP C17 
DR DVC17 

KK C2 9 
KM Runoff from C29 
BA 0.339 
LG 0.35 0.35 3.92 0.49 0 
UI 195 593 396 100 2 1 
UI 0 0 0 0 0 

KK CPC29 
KM Combine C19, DRC17 with C29 
HC 3 3.850 
* 

KK RCPC29 
KM Route flow from CP C29 to CP C33B 
KM Crossing at SR-238 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 11170 0.0057 
RX 0 9 35 55 65 85 110 119 
RY 14461444.25 1444 1443 1443 14441444.25 1446 

HEC-1 INPUT 

ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9.... 
PAGE 97 
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LINE 

KK RCPC28 
KM Route flow from CP C28 to CP C33B 
KM Crossins at 3-238 

KK RDC19 
KM Route flow from CP C19 to CP C27 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5130 0.0081 
RX 0 100 220 240 270 290 390 480 
RY 1499 1498 1497 1494 1494 1497 1498 1499 
* 

KK C27 
KM Runoff from C27 
BA 0.214 
LG 0.35 0.35 3.60 0.60 0 
UI 153 429 198 38 0 0 0 0 0 
UZ 0 0 0 0 0 0 0 0 0 

KK CPC27 
KM Combine DRC19 with C27 
HC 2 3.604 

RCPC27 
Route flow from CP C27 to CP C33B 
Crossing at SR-238 
1 FLOW -1 

0.050 0.045 0.050 8740 0.0059 
0 215 465 470 485 

KK DRC07 
KM Return diverted flow from CP C07 
DR DVC07 
* 

HEC-1 INPUT 

KK RDC07 
KM Route flow from CP C07 to CP C20 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 9400 0.0096 
RX 0 110 200 220 250 270 350 450 
RY 1494 1493 1493 1490 1490 1493 1493 1494 
* 

KK C2 1 
KM Runoff from C21 
BA 0.563 
LG 0.35 0.35 2.83 1.02 0 
UI 603 1263 274 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

KK DC21 
KM Divert flow into C22 
KM Natural divecsence of flow due to a braided channel network. 

KK RCPC21 
KM Route remainder flow from CP C21 to CP CZO 
RS 2 FLOW - 1 
RC 0.050 0.045 0.050 4340 0.0093 
RX 0 110 200 220 250 270 350 450 

PAGE 98 
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KK C20 
KM R u n o f f  f r o m  C20 

KK CPCZO 
KM Combine  DRC07, C21  w i t h  C20 
HC 3  3 . 4 3 8  

KK RCPC20 
KM R o u t e  f l o w  f r o m  CP C20 t o  CP C33B 
KM C r o s s i n g  a t  SR-238 
RS 1 FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  7 8 6 0  0 . 0 0 5 6  
RX 0  9  3 5  4 0  5 5  60  8 5  94  
RY 1 4 2 0 1 4 1 8 . 2 5  1 4 1 8  1 4 1 5  1 4 1 5  1 4 1 8 1 4 1 8 . 2 5  1 4 2 0  

HEC-1 INPUT PAGE 9 9  

LINE 

KK CPC33B 
KM Combine C29, C28, C27 ,  w i t h  C20 
HC 4  5 . 1 4 2  
* 

KK RC33B 
KM R o u t e  f l o w  f r o m  CP C33B t o  CP C33D 
RS 2  FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  5 6 5 0  0 . 0 0 5 8  
RX 0  1 0  5 0  7 5  1 1 0  1 3 5  1 8 0  1 8 8  
RY 1 3 7 8  1 3 7 6 . 5  1 3 7 6  1 3 7 2  1 3 7 2  1 3 7 6  1 3 7 6 . 5  1 3 7 8  

KK C26 
KM R u n o f f  f r o m  C26 

KK RCPC26 
KM R o u t e  f l o w  f r o m  CP C26  t o  CP C33C 
KM C r o s s i n g  a t  SR-238 
RS 2  FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  8 3 7 0  0 . 0 0 5 6  
RX 0 2 3 0  4 2 0  4 3 0  4 4 0  

KK DRC21 
KM R e t u r n  d i v e r t e d  f l o w  f r o m  CP C21  
DR DVC21 
* 

KK RDC21 
KM R o u t e  f l o w  from CP C 2 1  t o  CP C22 
RS 4  FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  8 7 8 0  0 . 0 0 9 2  
RX 0  3 0  1 7 0  1 9 0  2 1 0  
RY 1 4 4 5  1 4 4 4  1 4 4 4  1 4 4 0  1 4 4 0  

KK C23 
KM R u n o f f  f r o m  C23 

LINE 

HEC-1 INPUT 





LINE 

LINE 

KK CPDO9 
KM Combine DRDOl with DO9 
HC 2 4.229 

KK RCPD09 
KM Route flow from CP DO9 to CP C33C 
KM Crossing at SR-238 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 4890 0.0048 
RX 0 275 490 550 575 620 810 1110 
RY 1405 1404 1403 1400 1400 1403 1404 1405 
* 

KK CPC33C 
KM Temporary combine to reduce hydrographs 
KM Combine C22, C24, C25, C26 WITH DO9 
HC 5 6.431 
* 

HEC-1 INPUT 

KK RC33C 
KM Route flow from CP C33C to CP C33D 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3420 0.0050 
RX 0 100 300 330 370 400 550 650 
RY 1380 1378 1375 1372 1372 1375 1378 1380 
* 

KK CPC33D 
KM Temporary combine to reduce hydrographs 
KM Combine CPC33B WITH CPC33C 
HC 2 11.010 

KK RC33D 
KM Route flow from CP C33D to CP C33E 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 4530 0.0050 
Rx 0 20 180 230 290 340 430 450 
RY 1350 1348 1345 1340 1340 1345 1348 1350 
* 

KK CPC33E 
KM Temporary combine to reduce hydrographs 
KM Combine CPC33A WITH CPC33D 
HC 2 13.951 
* 

KK RC33E 
KM Route flow from CP C33E to CP C33F 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 6050 0.0045 
RX 0 1400 2000 2045 2125 2170 2770 4170 
RY 1340 1328 1325 1320 1320 1325 1328 1340 

KK RCPDl2 
KM Route flow from CP Dl2 to CP C33F 
KM Crossina at SR-238 
RS 1 F L O ~  -1 
RC 0.050 0.045 0.050 16830 0.0048 
Rx 0 275 490 550 575 620 810 1110 
RY 1405 1404 1403 1400 1400 1403 1404 1405 

HEC-1 INPUT 



K K  CPC33F 
KM Temporary combine to reduce hydrographs 
KM Combine CPC33E WITH Dl2 
HC 2 14.079 
* 

K K  RC33F 
KM Route flow from CP C33F to CP CP C33 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 2940 0.0045 
RX 0 1400 2000 2045 2125 2170 2770 
RY 1320 1308 1305 1300 1300 1305 1308 
* 

K K  CPC33 
KM Combine sum of all routed flows C33F with C33 
HC 2 46.580 

K K  RCPC33 
KM Route flaw from CP C33 to CP C34 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 15840 0.0057 
RX 0 10 430 500 560 630 1060 
RY 1262 1259.5 1258 1255 1255 1258 1259.5 
* 

K K  CPC34A 
KM Combine C33 with C34 
KC 2 47.414 

1 

LINE 

HEC-1 INPUT 

K K  C35 
KM Runoff from C35 
BA 5.831 

KK RCPC35 
KM Route flow from CP C35 to CP C34 
HS 1 FLOW -1 
RC 0.050 0.045 0.050 1280 0.0049 
RX 0 8 50 220 280 450 495 
RY 1219.5 1218.25 1218 1214 1214 1218 1218.25 1 
* 

K K  CPC34 
KM COMBINE C35 WITH C34 
HC 2 53.245 
* 

K K  RCPC34 
KM Route flow from CP C34 to CP C36 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 4070 0.0049 



1 

LINE 

L I N E  

KK C36 
KM Runoff from C36 

KK CPC36 
KM Combine C34 with C36 
HC 2 56.304 

KK RCPC36 
KM Route flow 
RS 1 FLOW 
RC 0.050 0.045 

n 15 

from CP 
-1 

0.050 
440 
1194 

HEC-1 INPUT 

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

KK C49 
KM Runoff from C49 

KK CPC49 
KM Combine C36 with C49 
HC 2 56.409 

KK RCPC49 
KM Route flow from CP C49 to CP C48 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 2300 0.0045 
Fa 0 10 430 500 560 630 1060 1070 
RY 1188.5 1186.5 1185 1180 1180 1185 1186.5 1188.5 

:K C40 
24 Runoff from C40 

KK DC40 
KM Divert flow into C43 
KM Natural divergence of flow due to a braided channel network. 
DT DVC40 
DI 0 51 126 264 376 1016 2615 4789 7190 
DO 0 0 11 51 127 396 1097 1920 2926 

KK RCPC40 
KM Route remainder flow from CP C40 to CP C42 
RS 2 FLOW -1 
RC 0,050 0.045 0.050 3270 0.0125 
Fa 0 95 190 220 230 260 330 400 
RY 1310 1309 1308 1305 1305 1308 1309 1310 

KK C41 
KM Runoff from C41 
BA 0.078 
LG 0.35 0.35 2.97 0.87 0 
UI 121 161 18 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT PAGE106 

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



LINE 

KK DC41 
KM Divert flow into C46 
KM Natural diverqence of flow due to a braided channel network. 

KK C42 
KM Runoff from C42 
BA 0.109 
LG 0.35 0.35 3.35 0.66 0 
UI 117 244 54 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK CPC42 
KM Combine C40, C41 with C42 
HC 3 0.357 
* 

KK DC42A 
KM Divert flow from C42 into C45 
KM Natural divergence of flow due to a braided channel network. 
DT DVC42A 
DI 0 3 8 139 312 569 662 1453 3247 5517 
DQ 0 14 53 125 235 289 597 1335 2232 

KK DC42B 
KM Divert flow from C42 into C47 
KM Natural divergence of flaw due to a braided channel network. 
DT DVC42B 
DI 0 24 8 6 187 334 372 856 1912 3285 
DQ 0 12 43 94 167 187 423 934 1615 

KK RCPC42 
KM Route remainder flow from CP C42 to CP C46 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 6390 0.0087 
RX 0 100 175 195 205 225 300 400 
RY 1285 1284 1282 1280 1280 1282 1284 1285 

HEC-1 INPUT 

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

KK DRC41 
KM Return diverted flow from CP C41 
DR DVC41 

KK C46 
KM Runoff from C46 
BA 0.245 

KK CPC46 
KM Combine C42, DRC41 with C46 
HC 3 0.602 



1 

LINE 

KK DC46 
KM Divert flow into C47 
KM Natural divergence of flow due to a braided channel network. 

KK RCPC46 
KM Route remainder flow from CP C46 to CP C37 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 5190 0.0070 
RX 0 100 165 195 205 235 300 400 
RY 1230 1229.5 1229 1227 1227 1229 1229.5 1230 

HEC-1 INPUT PAGE108 

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

KK CPC37 
KM Combine C46 with C37 
HC 2 2.398 

KK RCPC37 
KM Route flow from CP C37 to CP C48 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3410 0.0061 
RX 0 8 100 125 135 160 285 293 
RY 1191 1189.5 1189 1187 1187 1189 1189.5 1191 

KK C48 
KM Runoff from C48 
BA 0.255 
LG 0.35 0.35 4.40 0.35 0 
UI 118 376 335 118 28 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK CPC48A 
KM Combine C37 with C48 
HC 2 2.652 

KK CPC48 
KM Combine C49 with C48 
HC 2 59.142 

KK RCPC48 
KM Route flow from CP C48 to CP C47 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 1420 0.0072 
RX 0 10 250 320 380 450 700 710 
RY 1178.5 1176 1175 1170 1170 1175 1176 1178.5 

KK C39 
KM Runoff from C39 
BA 0.129 
LG 0.35 0.35 2.85 0.96 0 
UI 92 259 120 22 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DC39 
KM Divert flow into C38 
KM Natural diveroence of flow due to a braided channel network 



1 

LINE 

LINE 

HEC-1 INPUT PAGE109 

KK RCPC39 
KM Route remainder flow from CP C39 to CP C43 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 5730 0.0124 
RX 0 50 95 120 130 155 225 300 
RY 1356 1355 1354 1353 1353 1354 1355 1356 

KK DRC40 
KM Return diverted flow from CP C40 
DR DVC4O 

KK RDC40 
KM Route flaw from CP C40 to CP C43 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 2750 0.0111 
RX 0 100 175 195 205 225 300 400 
RY 1328 1327 1326 1324 1324 1326 1326 1327 

KK C43 
KM Runoff from C43 

KK CPC43 
KM Combine C39, DRC40 with C43 
RC 3 0.508 

KK DC43 
RM Divert flow into C38 
KM Natural divergence of flow due to a braided channel network. 
DT DVC43 
DI 0 2 1 83 197 626 961 1739 3835 6345 9647 
DQ 0 7 30 73 236 364 727 1693 2894 4640 

KK RCPC43 
KM Route remainder flow from CP C43 to CP C44 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 5190 0.0100 
RX 0 100 155 190 210 245 
RY 1268 1267 1266 1264 1264 1266 
+ 

HEC-1 INPUT 

KK DRC42A 
KM Return diverted flow from CP C42 
DR DVC42A 

KK RDC42A 
KM Route flow from CP C42 to CP C45 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3540 0.0087 
RX 0 100 200 230 245 275 350 450 
RY 1275 1274 1273 1270 1270 1273 1274 1275 

KK C45 
KM Runoff from C45 
BA 0.125 
LG 0.35 0.35 4.35 0.36 0 
UI 102 264 98 16 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK CPC45 
KM Combine DRC42A with C45 

2 0,482 HC 



LINE 

KK DC45 
KM Divert flow into C47 
KM Natural divergence of flow due to a braided channel network. 

KK RCPC45 
KM Route remainder flow from CP C45 to CP C44 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 1060 0.0097 
RX 0 80 160 170 180 190 270 350 
RY 1253 1252 1251 1250 1250 1251 1252 1253 
* 

KK C44 
KM Runoff from C44 
BA 0.170 
LG 0.35 0.35 4.90 0.26 0 
UI 109 319 181 38 10 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

HEC-1 INPUT 

KK CPC44 
KM Combine C43, C45 with C44 
HC 3 0.990 
* 

KK RCPC44 
KM Route flow from CP C44 to CP C47 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 11370 0.0070 
RX 0 75 150 180 190 220 295 370 
RY 1220 1219.5 1219 1216 1216 1219 1219.5 1220 

KK DRC39 
KM Return diverted flow from CP C39 
DR DVC39 

KK RDC39 
KM Route flow from CP C39 to CP C38 
RS 8 FLOW -1 
RC 0.050 0.045 0.050 9860 0.0107 
RX 0 50 105 125 135 155 210 260 
RY 1350 1349 1348 1346 1346 1348 1349 1350 
* 

KK URC43 
KM Return diverted flow from CP C43 
DR DVC43 
* 

KK RDC43 
KM ~oute flow from CP C43 to CP C38 
RS 3 FLOW -1 
RC 0.050 0,045 0.050 3900 0.0092 
RX 0 100 190 230 240 280 330 380 
RY 1280 1279 1278 1276 1276 1278 1279 1280 

KK C38 
KM Runoff from C38 
BA 0.687 
LG 0.35 0.35 3.38 0.65 0 
UI 90 301 475 734 491 310 129 74 22 
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK CPC38 
KM Combine DRC39, DRC43 with C38 
HC 3 1.194 
* 

REC-1 INPUT 



LINE 

1 

LINE 

KK RCPC38 
KM Route flow from CP C38 to CP C47 
RS 9 FLOW -1 
RC 0.050 0.045 0.050 12750 0.0074 
RX 0 75 150 180 190 220 295 370 
RY 1220 1219.5 1219 1216 1216 12191219.5 1220 

KK DRC42B 
KM Return diverted flow from CP C42 
DR DVC42B 

KK RDC42B 
KM Route flow from CP C42 to CP C47 
RS 14 FLOW -1 
RC 0.050 0.045 0.050 15450 0.0078 
RX 0 50 125 170 180 225 300 350 
RY 1205 1204.5 1204 1201 1201 1204 1204.5 1205 

KK DRC45 
KM Return diverted flow from CP C45 
DR DVC45 

KK ROC45 
KM Route flow from CP C45 to CP C47 
RS 7 FLOW -1 
RC 0.050 0.045 0.050 9610 0.0073 
RX 0 50 125 170 180 225 300 350 
RY 1205 1204.5 1204 1201 1201 1204 1204.5 1205 

KK DRC46 
KM Return diverted flow from CP C46 
DR DVC46 

KK ROC46 
KM Route flow from CP C46 to CP C47 
RS 10 FLOW -1 
RC 0.050 0.045 0.050 9620 0.0067 
RX 0 50 125 170 180 225 300 350 
RY 1205 1204.5 1204 1201 1201 1204 1204.5 1205 

KK C47 
KM Runoff from C41 

* 
HEC-1 INPUT PAGE113 

KK CPC47 
KM Combine C48 with C47 
HC 2 61.462 
* 

KK RCPC47 
KM Route flow from CP C47A to CP B09 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 7940 0.0038 
iU( 0 1100 2250 2410 2525 2600 4300 5300 
RY 1160 1155 1150 1147 1147 1150 1155 1160 
* **f  ************* * * * * * * * * * * * * * * * * * * * * + * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * - + d * . . . * A *  . .. .. . . . . . . . .. 

* WATERSHED C COMPLETED, FLOW ROUTED TO B09 
* BEGIN WATERSHED B * * * * * * * * * * * * * * * * * * * * + * * * * * * * * * * * * * * * * * * * * * * * * . & * * * * . k * * * * * * * * * % * * * * * * * * * * * * * * * * *  



KK B09 
KM Runoff from 809 
BA 0.263 
LG 0.38 0.29 3.71 0.58 0 
UI 39 128 212 285 178 99 42 

KK CPB09 
KM Combine C47 with 809 
HC 2 61.725 
* 

KK RCPB09 
KM Route flow from CP B09 to CP 812 
RS 1 FLOW -1 
RC 0,050 0.045 0,050 1070 0.0111 
RX 0 1100 2250 2410 2525 2600 4300 
RY 1150 1145 1140 1137 1137 1140 1145 

HEC-1 INPUT 

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

KK RCPBOl 
KM Route flow from CP B01 to CP B03 
RS 14 FLOW -1 
RC 0.050 0.045 0.050 23370 0.0091 
RX 2490 2500 2750 2900 3100 3250 3500 
RY 1400 1399 1398 1397 1397 1398 1399 
* 

KK BO2 
KM Runoff from B02 

KK RCI 
KM 

'B02 
Route flow from CP 802 to CP 803 

KK 803 
KM Runoff from 803 
BA 13.216 
LG 0.35 0.35 3.19 0.79 0 
UI 706 1633 3233 4164 5287 7891 7828 

KK CPB03 
KM Combine BO1, 802 with 803 
HC 3 21.957 
* 

KK DB03A 
KM Divert flow from CP B03 into basin 816 
KM Natural divergence of flow due to a braided channel 
DT DVB03A 
DI 0 31 102 245 482 830 1308 
DQ 0 0 18 65 142 253 404 

network. 

KK DB03B 
KM Divert flow from CP 803 into basin 818 



1 

LINE 

1 

LINE 

KM Natural divergence of flow due to a braided channel network. 
DT DVB03B 
DI 0 577 904 1337 1886 2562 3396 6655 10813 15784 
DQ 0 0 10 36 82 151 367 815 1356 2128 

HEC-1 INPUT PAGE115 

KK 813 
KM Runoff from 813 
BA 0.155 
LG 0.35 0.35 4.25 0.39 0 
U1 197 345 50 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 * 

KK CPB13 
KM Combine 803 with B13 
HC 2 22.112 
* 

KK RCPB13 
KM Route remainder flow from CP B13 to CP B05 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 4040 0.0054 
RX 0 200 400 530 570 700 950 1200 
RY 1220 1219 1218 1215 1215 1218 1219 1220 
* 

KK B04 
KM Runoff from B04 
BA 0.845 
LG 0.35 0.35 4.20 0.40 0 
UI 126 410 681 916 512 319 132 60 2 6 2 6 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK RCPB04 
KM Route flow from CP B04 to CP 805 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3540 0.0054 
RX 0 200 400 530 570 700 950 1200 
RY 1220 1219 1218 1215 1215 1218 1219 1220 

HEC-1 INPUT PAGE11 6 

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

KK B05 
KM Runoff from B05 
BA 0.532 
LG 0.35 0.35 4.50 0.33 0 
UI 106 323 601 526 303 116 4 9 19 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

XK CPBO5 
KM Combine 813, 804 with B05 
RC 3 23.489 

KK RCPB05 
KM Route flow from CP B05 to CP 810 
RS 7 FLOW -1 



KK 8 0 6  
KM R u n o f f  from B06 
BA 0 . 5 6 6  
LG 0 . 3 5  0 . 3 5  4 . 6 0  0 . 3 1  0 
UI 1 5 3  4 5 1  7 8 7  4 8 7  2 0 0  
UI 0 0 0 0 0 * 

KK RCPB06 
KM R o u t e  f l a w  f r o m  CP 8 0 6  t o  CP B10 
RS 8 FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  6 9 6 0  0 . 0 0 4 5  
RX 0 6 0 0  1 2 0 0  1 4 5 0  1 5 5 0  
RY 1 1 8 1  1 1 8 0 . 5  1 1 8 0  1 1 7 9  1 1 7 9  

KK CPBlO 
KM Combine  B05,  8 0 6  w i t h  B10 
HC 3 2 4 . 6 0 7  

HEC-1 INPUT 

LINE 

KK B11 
KM R u n o f f  f r o m  811 

KK C P B l l  
KM Combine  8 1 0  w i t h  B11 
HC 2 2 4 . 8 4 6  

KK RCPBll  
KM R o u t e  f l o w  f r o m  CP B l l  t o  CP 8 1 2  
RS 5 FLOW -I 
KC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  4880  0 . 0 0 6 2  
RX 0 9 0 0  1 9 0 0  2 0 0 0  2 1 0 0  
RY 1 1 6 0  1 1 5 5  1 1 5 0  1 1 4 9  1 1 4 9  
* 

KK B12 
KM R u n o f f  f r o m  B12 
BA 0 . 3 3 2  
LG 0 . 3 5  0 . 3 5  4 . 5 5  0 . 3 2  0 
UI 5 7  1 7 9  3 1 7  352  2 0 9  
UI 0 0 0 0 0 
UI 0 0 0 0 0 

KK CPB12A 
KM Combine  B l l  w i t h  B12 
HC 2 2 5 . 1 7 9  

KR CPB12 
KM Combine  B09 w i t h  B12 
HC 2 8 6 . 9 0 3  * 



1 

LINE 

1 

LINE 

KK RCPH02 
KM Route flow from CP H02 to CP H01 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 8320 0.0250 
RX 165 185 250 275 300 325 385 405 
RY 1499 1498 1497 1495 1495 1497 1498 1499 

HEC-1 INPUT 

KK H01 
KM Runoff from H01 
BA 1.613 
LG 0.35 0.35 3.95 0.49 23 

KK CPHOl 
KM Combine H02 with H01 
HC 2 3.197 

KK RCPHOl 
KM Route remainder flow from CP H01 ta CP H24 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5720 0.0125 
RX 180 200 300 315 325 340 440 460 
RY 1361 1359 1358 1357 1357 1358 1359 1361 

PAG a 

KK H2 4 
KM Runoff from H24 
BA 0.416 
LG 0.35 0.35 3.95 0.48 0 

0 0 0 0 0 0 

e 
UI 297 835 384 7 4 
UI 0 0 0 0 0 0 0 0 0 0 

KK CPH24 
KM Combine H01 with H24 
HC 2 3.613 

HEC-1 INPUT PAGE119 

KK H55 
KM Runoff from H55 
BA 0.339 
LG 0.35 0.35 3.95 0.48 0 
UI 195 593 396 100 21 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK CPH55 
KM Combine HZ4 with H55 
HC 2 3.956 

KK RCPH55 
KM Route flow from CP H55 to CP H5G 
RS 4 FLOW -1 



H56 
R u n o f f  f r o m  H56 

0.395 
0 .35  0 . 3 5  4 .00  0 . 4 7  0 

1 8 4  5 8 1  5 2 0  1 8 2  4 3 0 0 0 
0 0 0 0 0 0 0 0 

CPH56 
Combine H55 w i t h  H56 

2 4.347 

RCPH56 
R o u t e  f l a w  f r o m  CP H56 t o  CP H57 

4 FLOW -1 
0.050  0 . 0 4 5  0 . 0 5 0  7020 0 . 0 0 7 1  

2 0 0  2 2 0  3 2 5  340  3 4 5  3 60 480 5 0 0  
1 1 8 1  1 1 7 9  1 1 7 8  1 1 7 7  1177 1 1 7 8  1 1 7 9  1 1 8 1  

KK H57 
KM Runoff from H57 
BA 0 . 4 2 1  
LG 0 . 3 5  0 . 3 5  4 . 0 0  0 . 4 7  0 
UI 1 9 6  619  554  1 9 5  4 5  0 0 0 
UI 0 0 0 0 0 0 0 0 

HEC-1 INPUT 

LINE 

KK CPH57 
KM Combine H56 w i t h  H57 
HC 2 4 . 7 6 8  
* 

KK RCPH57 
KM R o u t e  f l o w  f r o m  CP H57 t o  CP H68 

KK CPH68 
KM Combine H57 w i t h  H68 
HC 2 5 . 1 0 7  
* 

KK B12RIV 
RM Combine BOBRIV, H68 w i t h  8 1 2  
HC 3 2 6 2 . 5 8 9  
* 

KK RCPB12 
KM R o u t e  f l o w  f r o m  CP B12RIV to CP H69RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0 . 0 5 0  0 .035  0 . 0 5 0  1 5 1 0  0 . 0 0 2 6  
RX 0 800  1 6 0 0  1 6 6 5  1 7 3 5  1 8 0 0  2600 3 4 0 0  
RY 1 1 4 0  1 1 3 6  1 1 3 4  1 1 3 0  1 1 3 0  1 1 3 4  1 1 3 6  1 1 4 0  

KK RDHOl 
KM Route f l o w  from CP HO1 to CP HZ5 



RS 2 FLOW -1 
RC 0.050 0.045 0.050 5620 0.0125 
RX 260 280 325 350 375 400 440 460 
RY 1345 1343.25 1343 1341 1341 1343 1343.25 1345 
* 

HEC-1 INPUT PAGE121 

LINE 

KK H25 
KM Runoff from H25 
BA 0.317 
LG 0.35 0.35 3.95 0.49 0 
UI 226 636 293 57 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CPH25 
KM Combine DRHOl with HZ5 
HC 2 3.514 

:e flow from CP HZ5 to CP H58 KM Rout 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 6160 0.0089 
RX 160 180 260 270 275 285 390 410 
RY1320.5 1319 1318 1317 1317 1318 1319 1320.5 
* 

KK H58 
KM Runoff from H58 
BA 0.305 
LG 0.35 0.35 3.95 0.48 0 
UI 175 534 357 90 18 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK CPH58 
KM Combine H25 with H58 
HC 2 3.819 

K K  RCPH58 
KM Route flow from CP H58 to CP H59 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5200 0.0078 
RX 300 320 400 420 430 
RY 1256 1254 1253 1252 1252 

KK 
KM 
BA 
LG 
UI 
UI * 

ID.. 

H26 
Runoff from H26 

0.754 
0.35 0.35 3.95 
161 489 909 
0 0 0 

0.48 0 
721 397 142 
0 0 0 

HEC-1 INPUT 

.... 4.......5.......6..... LINE 

KK RCPH26 
KM Route flow from CP H26 to CP H59 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3880 0.0079 
RX 350 370 400 420 430 450 480 500 
RY 1255 1254 1253 1252 1252 1253 1254 1255 

KK H59 
KM Runoff from H59 
BA 0.386 

0 LG 0.35 0.35 3.95 0.48 
UI 276 774 357 69 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK CPH59 
KM Combine H58, H26 with H59 
HC 3 4.959 



KK DH59 
KM Divert flow into H61 
KM Natural diverqence of flow due to a braided channel network. 

H60 
Runoff from H60 

KK CPHGO 
KM Combine H59 with H60 
HC 2 5.510 
* 

HEC-1 INPUT 

LINE 

KK RCPH60 
KM Route flow from CP H60 to CP H69 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 6110 0.0068 
RX 300 320 350 400 415 465 495 515 
RY 1145 1144 1143 1142 1142 1143 1144 1145 

RDH59 
Route flow 
4 FLOW 

0.050 0.045 
330 350 
1184 1182.2 

from CP H59 to CP H61 
-1 

0.050 9090 0.0072 
400 410 420 
1182 1180 1180 

KK H61 
KM Runoff from H61 
BA 0.473 
LG 0.35 0.35 4.00 0.47 0 
UI 140 406 678 391 141 47 19 0 
UI 0 0 0 0 0 0 0 0 
* 

KK CPH61 
KM Combine Dm59 with H61 
HC 2 5.431 

KK RCPH61 
KM Route flow from CP H61 to CP H69 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 6470 0.0065 
RX 300 320 350 400 415 465 495 515 
RY 1145 1144 1143 1142 1142 1143 1144 1145 
* 

KK H69 
KM Runoff from H69 
BA 0.530 
LG 0.35 0.35 3.95 0.48 0 
UI 246 780 698 244 57 0 0 0 



LINE 

KK CPH69 
KM Combine H60, H61 w i t h  H69 
HC 3 6.513 

KK H69RIV 
KM Combine Bl2RIV w i t h  H69 
HC 2 265.904 

HCPH69 
Route f low 

1 FLOW 
0.050 0.035 

680 700 
1134 1130 

from CP H69RIV t o  CP B15RIV [WATERMAN WASH) 

KK H65 
KM Runoff f rom H65 
BA 0.416 
LG 0.35 0.35 4.00 0.47 0 
U I  134 388 611 322 102 
UI 0 0 0 0 0 

KK RCPH65 
KM Route f l a w  from CP H65 t o  CP H67 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 5890 0.0071 
RX 0 163 326 490 510 
RY 1180 1179 1178 1177 1177 

KK H67 
KM Runoff f rom H67 
BA 0.186 
LG 0 .35 0.35 4.00 0.47 0 
UI 8 6 274 245 85 2 1 
UI 0 0 0 0 0 

K K  CPH67 
I<M Combine R65 w i t h  H67 
HC 2 0.602 

K K  RCPH67 
KM Route f low from CP H67 t o  CP H70 
RS 6 FLOW -1 
RC 0.050 0 .045  0.050 5410 0.0062 
RX 0 163 326 490 510 
RY 1140 1139 1138 1137 1137 

HEC-1 INPUT 

LINE 

KK H70 
KM Runoff f rom H70 
BA 

KK CPH70 
KM Combine H67 w i t h  H70 
HC 2 1 .095 

KK 815 
KM Runoff from 815 



K K  B15RIV 
KM Combine H69RIV. H70 w i t h  B15 
KM B u l l a r d  Avenue  c r o s s i n g  a t  B15RIV 
HC 3 2 6 7 . 6 4 4  

KK RCPB15 
KM R o u t e  f l o w  f rom CP BISRIV t o  CP B45RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0 . 0 5 0  0 . 0 3 5  0 . 0 5 0  4500 0 . 0 0 4 9  
RX 0 1 7 0 0  3 4 2 0  3 5 7 0  3 6 5 0  3 8 0 0  4900 6900 
RY 1 1 4 0  1 1 3 0  1 1 2 0  1 1 1 5  1 1 1 5  1 1 2 0  1 1 3 0  1 1 4 0  

KK RDB13 
KM R o u t e  d i v e r t e d  f l o w  from CP B13 t o  CP 814  
RS 4 FLOW -1 
RC 0 .050  0 . 0 4 5  0 .050  8 4 1 0  0.0054 
RX 690  710  830  880  920  970  1 0 7 0  1090 
RY 1 2 1 0 1 2 0 8 . 5  1 2 0 7  1204 1204 1207 1 2 0 8 . 5  1 2 1 0  

HEC-1 INPUT 

LINE 

KK CPB14 
KM Combine DRB13 w i t h  8 1 4  
HC 2 2 2 . 5 0 5  

KK 8 2 1  
KM R u n o f f  f r o m  8 2 1  

KK CPB21 
KM Combine 5 1 4  w i t h  B21 
HC 2 2 2 . 8 1 8  

KK RCPB21 
m R o u t e  f l o w  f r o m  CP 8 2 1  t o  CP B45 
RS 9 FLOW -1 
RC 0 .050  0 . 0 4 5  0 . 0 5 0  1 0 6 0 0  0 . 0 0 5 7  
RX 1 8 0  2 1 0  3 4 0  440 460  5 6 0  670  700  
RY 1 1 6 9  1 1 6 7 . 5  1 1 6 7  1 1 6 5  1 1 6 5  1167 1 1 6 7 . 5  1 1 6 9  
* 

KK 5 4 5  
KM R u n o f f  f r o m  B45 
BA 0 . 9 6 3  
LG 0 . 3 5  0 . 3 5  4 . 3 0  0 . 3 7  0 
U I  1 3 5  445  7 1 1  1 0 4 6  6 7 1  
UI 0 0 0 0 0 
UI 0 0 0 0 0 
* 

KK CPB45 
KM Combine 8 2 1  w i t h  B45 
HC 2 2 3 . 7 8 0  * 

KK B45RIV 
KM Combine B15RIV w i t h  B45 
HC 2 2 6 9 . 3 1 2  



LINE 

4810 
4811 
4812 
4813 
4814 
4815 

1 

LINE 

KK RCPB45 
KM Route flaw from CP B45RIV to CP H72RIV (WATERMAN WASH) 
RS 1 FLOW - 1 
RC 0.050 0.035 0.050 210 0.0038 
RX 0 1700 2700 2765 2835 2900 3700 5400 
RY 1130 1120 1115 1110 1110 1115 1120 1130 

HEC-1 INPUT 

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

KK HZ2 
KM Runoff from HZ2 
BA 1.461 
LG 0.35 0.35 4.15 0.46 22 
UI 679 2149 1924 674 158 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK RCPH22 
KM Route flow from CP HZ2 to CP H23 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5100 0.0088 
RX 0 150 300 350 380 430 580 730 
RY 1336 1334 1332 1330 1330 1332 1334 1336 

KK H03 
KM Runoff from H03 

KX RCPH03 
KM Route flow from CP H03 to CP HZ1 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 6650 0.0358 
RX 0 125 225 265 285 325 425 550 
RY 1520 1518 1515 1512 1512 1515 1518 1520 

KK H2 1 
KM Runoff from HZ1 

KK CPH21 
KM Combine H03 with HZ1 
HC 2 2.186 

KK RCPH21 
KM Route flaw from CP HZ1 to CP HZ3 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 9450 0.0142 
RX 250 270 300 350 380 430 460 480 
RY 1336 1334 1332 1330 1330 1332 1334 1336 
* 

HEC-1 INPUT 

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

KK H23 
KM Runoff from H23 

KK CPH23 
KM Combine H22, HZ1 with H23 
HC 3 4.354 

KK RCPH23 
KM Route flow from CP H23 to CP H62 



RS 2 FLOW -1 
RC 0.050 0.045 0.050 6290 0.0089 
TU( 120 140 300 350 380 
RY 1285.3 1284 1283 1281 1281 

KK H27 
KM Runoff from H27 
BA 0.383 
LG 0.35 0.35 3.95 0.50 0 
U I  199 614 482 142 32 
UI 0 0 0 0 0 

KK RCPH27 
KM Route flow from CP H27 to CP H62 -~~~ 

RS 3 FLOW -1 
RC 0.050 0.045 0.050 6110 0.0097 
RX 0 150 300 350 380 
RY 1285 1284 1283 1281 1281 

KK H62 
KM Runoff from H62 

KK CPH62 
KM Combine H23, H27 with H62 
HC 3 5.231 

HEC-1 INPUT 

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

L I N E  

KK RCPH62 
KM Route flow from CP H62 to CP H63 ~ ~ 

RS 2 FLOW -1 
RC 0.050 0.045 0.050 3970 0.0079 
RX 80 100 400 420 430 
RY 1251 1249 1248 1247 1247 

KK H2 0 
KM Runoff from H20 

KK RCPHZO 
KM ~oute flow from CP H20 to CP HZ8 
RS 3 FLOW -1 
RC 0,050 0.045 0.050 7390 0.0125 
RX 230 250 280 290 295 
RY 1300.5 1299 1298 1297 1297 

KK H28 
KM Runoff from HZ8 
BA 0.719 
LG 0.35 0.35 3.95 0.48 0 
UI 334 1058 947 332 77 
U I  0 0 0 0 0 * 

KK CPH28 
KM Combine HZ0 with H28 
HC 2 1.237 

KK RCPH28 
KM Route flow from CP H28 to CP H63 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3920 0.0079 
RX 340 360 400 420 430 
RY 1251 1249 1248 1247 1247 



1 

LINE 

1 

LINE 

HEC-1 INPUT PA,@ 

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

KK CPH63 
KM Combine H62, H28 with H63 
HC 3 6.635 

KK DH63 
KM Divert flaw into H53 
KM Natural diversence of flow due to a braided channel network 

KK RCPH63 
KM Route remainder flow from CP H63 to CP H66 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 7290 0.0074 
RX 260 280 450 470 475 495 640 660 
RY 1201.5 1199 1198 1197 1197 1198 1199 1201.5 

KK H66 
KM Runoff from H66 
BA 0.722 
LG 0.35 0.35 4.00 0.47 0 
UI 134 413 751 743 433 

KK CPH66 
KM Combine H63 with H66 
HC 2 7.357 
* 

KK RCPH66 
KM Route flow from CP H66 to CP H71 

HEC-1 INPUT PAGE131 

KK CPH71 
KM Combine H66 with H71 
HC 2 8.005 

KK RCPH71 
KM Route flow from CP HI1 to CP H72 
HS 2 FLOW -1 
RC 0.050 0,045 0,050 3330 0.0060 
RX 180 200 400 420 430 450 650 670 
RY 1121 1119 1118 1117 1117 1118 1119 1121 

KK H72 
KM Runoff from H72 
BA 0.422 
LG 0.35 0.35 4.15 0.44 0 



KK H72RIV 
KM Combine H70RIV w i t h  H72 
HC 2 277.739 
* 

KK RCPH72 
KM Route f low from CP H72RIV t o  CP B46RIV (WATERMAN WASH) 
RS 3 FLOW -1 

KK B2 0 
KM Runoff f rom 820 

HEC-1 INPUT 

LINE 

KK 844 
KM Runoff f rom 844 
BA 0 .375  
LG 0.35 0 .35 4.30 0.37 0 
U I  8 6 260 478 349 174 64 22 14 0 0 
U I  0 0 0 0 0 0 0 0 0 0 

KK CPB44 
KM Combine 820 w i t h  B44 
HC 2 0 .553 

KK B42 
KM Runoff f rom 842 
BA 0 .197  
LG 0 . 3 5  0 .35 4.00 0 .43 0 
U I  102 316 248 73 1 7  0 0 0 0 0 
U I  0 0 0 0 0 0 0 0 0 0 
* 

KK RCPB42 
KM Route f l a w  from CP 842 t o  CP 843 
RS 5 FLOW -1 
RC 0 .050  0.045 0.050 5600 0.0072 
RX 290 300 325 375 425 475 500 510 
RY 1161 1159.5 1159 1158.5 1158.5 1159 1159.5  1161 

KK 843  
KM Runoff f rom 843 



KK CPB43 
KM Combine 8 4 2  w i t h  B43 
HC 2 0 . 3 7 1  

HBC-1 INPUT 

LINE 

KK 8 4 1  
KM Runof f  f r o m  8 4 1  
BA 0 . 4 4 5  
LG 0 . 3 5  0 . 3 5  4 . 2 0  0 . 4 0  0 
UI 7 1  2 2 9  3 8 6  4 8 2  2 9 1  1 4 8  6 5  2 6  1 3  
UI 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

KK CPB41 
KM Combine  8 4 3  w i t h  8 4 1  
HC 2 0 . 8 1 6  
* 

KK RCPB41 
KM R o u t e  f l o w  f r o m  CP 8 4 1  t o  CP 8 4 6  
RS 4 FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  5 9 1 0  0 . 0 0 5 7  
RX 0 2 0 0  4 0 0  4 7 5  5 2 5  600  8 0 0  1 0 0 0  
RY 1 1 2 5  1 1 2 4  1 1 2 3  1 1 2 1  1 1 2 1  1 1 2 3  1 1 2 4  1 1 2 5  

KK 8 4 6  
KM R u n o f f  f r o m  B46 
Rn 1 nfi7 

KK CPB46 
KM Combine  8 4 4 ,  8 4 1  w i t h  8 4 6  
HC 3 2 .432 
* 

KK B46RIV 
KM Combine H72RIV w i t h  8 4 6  
HC 2 2 8 0 . 1 7 1  
* 

KK RCPB46 
KM R o u t e  f l a w  f r o m  CP B46RIV t o  CP H74RIV (WATERMAN WASH) 
RS I FLOW -1 
RC 0 . 0 5 0  0 . 0 3 5  0 . 0 5 0  4 5 0  0 . 0 0 5 0  
RX 0 9 5 0  1 9 0 0  2 1 1 0  2 1 9 0  2 4 0 0  3 9 0 0  5 4 0 0  
RY 1 1 1 0  1 1 0 5  1 1 0 0  1 0 9 5  1 0 9 5  1 1 0 0  1 1 0 5  1 1 1 0  * 

HEC-1 INPUT 

LINE 

KK DRH63 
KM R e t u r n  diverted f l o w  f r o m  CP H63 
DR DVH63 
* 

KK RDH63 
KM R o u t e  f l o w  f r o m  CP H63 t o  CP H53 - ~. 
RS 3 FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  5 9 2 0  0 . 0 0 7 5  
RX 1 2 0  1 4 0  2 5 0  2 6 5  2 7 0  2 8 5  4 2 0  4 4 0  
RY 1 2 1 0 . 5  1 2 0 9  1 2 0 8  1 2 0 7  1 2 0 7  1 2 0 8  1 2 0 9 1 2 1 0 . 5  

KK H53 
KM ~ u n o f f  f r o m  H53 



KK CPH53 
KM Combine DM63 with H53 
HC 2 7.021 

LINE 

KK H18 
KM Runoff from H18 
BA 0.438 
LG 0.35 0.35 3.95 0.52 0 
UI 280 822 465 100 27 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

RCPH18 
Route flow from CP H18 to CP HZ9 
8 FLOW -1 

0.050 0.045 0.050 15830 0.0108 
350 370 400 415 420 435 465 485 
1300 1299 1298 1297 I297 1298 1299 1300 

H29 
Runoff from HZ9 

HEC-1 INPUT PAGE135 

KK H04 
KM Runoff from H04 
BA 1.059 
LG 0.35 0.35 3.38 0.66 35 
UI 448 1475 964 552 306 165 93 42 32 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK RCPH04 
KM Route flow from CP H04 to CP H17 
RS 2 FLOW - 1 
RC 0.050 0.045 0.050 7950 0.0214 
RX 250 270 300 335 365 400 430 450 
RY 1460 1459 1458 1456 1456 1458 1459 1460 

KK CPHl7 
KM Combine H04 with H17 
HC 2 1.639 

KK DH17 
KM Divert flow into H32 
KM Natural diverqence of flow due to a braided channel network 

KK RCPH17 
KM Route remainder flow from CP HI7 to CP H30 
RS 3 FLOW -1 
RC 0.050 0,045 0,050 7900 0.0151 
EX 200 220 250 270 285 305 335 355 



1 LINE 

1 

LINE 

RY 1300 1299 1298 1297 1297 1298 1299 1300 

HEC-1 INPUT PAGE136 

RK CPH30 
KM Combine H17 with H30 
HC 2 2.115 

KK RCPH30 
KM Route flow from CP H30 to CP H51 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5110 0.0100 
RX 330 350 400 408 412 420 470 490 
RY 1250.5 1249 1248 1247 1247 1248 12491250.5 

KK RCPH51 
KM Route flow from CP H51 to CP H52 
RS 2 FLOW - 1 
RC 0.050 0.045 0,050 5500 0.0082 
RX 320 340 370 385 390 405 435 455 
RY 1211 1209 1208 1207 1207 1208 1209 1211 

KK H52 
KM Runoff from H52 

* 
HEC-1 INPUT PAGE137 

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

KK CPH52A 
KM Combine H51 with H52 
HC 2 2.643 

KK CPH52B 
KM Combine CP H53 and CP HZ9 with CP H52A 
HC 3 11.144 
+ 

KK RCPH52 
KM Route flow from CP H52B to CP H54 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 4210 0.0060 
RX 340 370 400 420 430 450 480 510 
RY 1172 1169 1168 1167 1167 1168 1169 1172 

KK H54 
KM Runoff from H54 
BA 0.213 
LG 0.35 0.35 4.00 0.47 0 
UI 152 427 197 38 0 0 0 0 0 0 



LINE 

KK CPH54 
KM Combine H53, H29, H52 with H54 
HC 2 11.351 

KK RCPH54 
KM Route flow from CP H54 to CP H73 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 2610 0.0058 
RX 180 200 400 420 430 450 680 700 
RY 1151 1149 1148 1147 1147 1148 1149 1151 
* 

KK HI6 
KM Runoff from HI6 
BA 0.366 
LG 0.35 0.35 3.74 0.51 54 
U1 319 623 274 117 51 19 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK RCPH16 
KM Route flow from CP HI6 ta CP H05 
RS 1 FLOW - 1 
RC 0.050 0.045 0.050 1940 0.0553 
RX 180 200 230 245 255 270 300 320 
RY 1525 1524 1523 1522 1522 1523 1524 1525 

HEC-1 INPUT PAGE138 

KK H05 
KM Runoff from H05 
BA 1.141 
LG 0.35 0.35 3.38 0.68 2 6 
UI 367 1067 1674 882 281 90 4 9 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK CPH05 
KM Combine H16 with H05 
HC 2 1.507 
* 

KK RCPHOS 
KM Route flow from CP H05 to CP H31 
RS 2 FLOW -1 
RC 0,050 0.045 0.050 6610 0.0158 
RX 310 330 400 420 430 450 530 550 
RY 1360.5 1359 1358 1357 1357 1358 1359 1360.5 

KK CPH31 
KM Comhine H05 with H31 
HC 2 2.092 

KK DH31 
KM Divert flow into H33 
KM Natural diveraence of flow due to a braided channel network. 

KK RCPH31 
KM Route remainder flow from CP H31 to CP H32 
RS 3 FLOW -1 
RC 0.050 0,045 0.050 6980 0.0098 
RX 155 175 250 260 280 290 370 390 
RY 1276 1274 1273 1272 1272 1273 1274 1276 



LINE 

HEC-1 INPUT 

KK DM17 
KM Return diverted flow from CP H17 
DR DVH17 

KK RDH17 
KM Route flow from CP H17 to CP H32 
RS 4 FLOW -1 
RC 0.050 0.045 0,050 11510 0.0164 
RX 350 370 400 420 430 450 480 500 
RY 1360 1358.2 1358 1357 1357 1358 1358.2 1360 

KK H32 
KM Runoff from H32 
BA 0.714 
LG 0.35 0.35 3.95 0.48 0 
UI 164 496 908 664 332 123 42 26 0 
UI 0 0 0 0 0 0 0 0 0 

KK CPH32 
KM Combine H31, DM17 with R32 
HC 3 4.231 
* 

KK DH32 
KM Divert flow into H48 
KM Natural diverqence of flow due to a braided channel network. 

KK RCPH32 
KM Route remainder flow from CP H32 to CP H50 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 11430 0.0080 
RX 350 370 400 420 430 450 480 500 
RY 1190 1189 1188 1187 1187 1188 1189 1190 

KK RDH32 
KM Route flaw from CP H32 to CP H48 
RS 3 FLOW -1 

HEC-1 INPUT 

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

KK CPH48 
KM Combine DRH32 with H48 
HC 2 4.565 

.... ..... 
KM Divert flow into H49 
KM Natural divergence of flow due to a braided channel network. 
nT nVH48 



H50 
Runoff from H50 

0.625 
0.35 0.35 4.00 0.47 0 
108 338 595 662 393 182 84 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

CPH50 
Combine H32, H48 with H50 
3 5.190 

RCPH 50 
Route flow from CP H50 to CP H73 

HEC-1 INPUT 

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

KK DM48 
KM Return diverted flaw from CP H48 
DR DVH48 

KK RDH48 
KM Route flow from CP H48 to CP H49 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 5410 0.0074 
RX 350 370 400 420 430 450 480 
RY 1190 1188.2 1188 1187 1187 1188 1188.2 
* 

KK CPH49 
KM Combine DRH48 with H49 
HC 2 5.043 
* 

KK RCPH49 
KM Route flow from CP H49 to CP H73 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3540 0.0078 
RX 350 370 400 420 430 450 480 
RY 1150 1149 1148 1147 1147 1148 1149 
* 

KK H7 3 
KM Runoff from 873 



KM Route flow from CP H73 to CP H74 

1 

LINE 

1 

LINE 

RS 5 FLOW -1 
RC 0.050 0.045 0.050 8820 0.0055 
RX 80 100 400 420 430 450 750 770 
RY 1121 1119 1118 1117 1117 1118 1119 1121 

HEC-1 INPUT 

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

KK H74 
KM Runoff from H74 
BA 0.802 
LG 0.35 0.35 4.00 0.47 0 
UI 514 1505 851 183 48 0 0 0 0 0 
U1 0 0 0 0 0 0 0 0 0 0 

KK CPH74 
KM Combine H73 with H74 
HC 2 16.479 
* 

KK H74RIV 
KM Combine B46RIV with H74 
HC 2 290.015 

KK RCPH74 
KM Route flaw from CP H74RIV to CP H77RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 4040 0.0031 
RX 3050 3100 3500 3565 3635 3700 4200 4250 
RY 1103 1100 1095 1090 1090 1095 1100 1103 

KK RCPH15 
KM Route flow from CP H15 to CP H33 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 12510 0.0097 
RX 350 370 400 420 430 450 480 500 
RY 1260 1258.2 1258 1257 1257 1258 1258.2 1260 

KK DM31 
KM Return diverted flow from CP H31 
DR DVH31 

XK RDH31 
KM Route flaw from CP H31 to CP H33 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 10890 0.0094 
FX 330 350 400 420 430 450 550 570 
RY 1260.2 1258 1258 1257 1257 1258 1258 1260.2 

HEC-1 INPUT PAGE143 

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

KK H33 
KM Runoff from H33 

KK CPH33 
KM Combine H15, DM31 with H33 
HC 3 3.737 



KM ulvert flow lnto H4b 
KM Natural divergence of flow due to a braided channel network. 
DT DVH33 
DI 0 28 89 1367 4215 8728 14496 
DQ 0 8 35 733 2312 4799 7957 

KK RCPH33 
KM Route remainder flow from CP H33 to CP H47 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 5480 0.0087 
RX 0 163 326 490 510 674 837 1000 

KK H47 
KM Runoff from H47 

KK CPH47 
KM Combine H33 with H47 
HC 2 4.120 

KK RCPH47 
KM Route flaw 
RS 3 FLOW 
RC 0.050 0.045 
RX 350 370 
RY 1150 1149 
* 

from CP H47 to CP H75 
- 1  

HEC-1 INPUT PAGE144 

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

KK H75 
KM Runoff from H75 

KK CPH75 
KM Combine H47 with H75 
HC 2 4.867 

KK RCPH75 
KM Route flow from CP H75 to CP H76 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 5360 0.0066 
RX 340 360 400 420 430 450 490 510 
RY 1120.5 1119 1118 1117 1117 1118 1119 1120.5 
* 

KK H7 6 
KM Runoff from H7 6 
BA 0.752 
LG 0.35 0.35 4.00 0.47 0 
UI 390 1207 946 277 64 0 
UI 0 0 0 0 0 0 

KK CPH76 
KM Combine H75 with H76 
HC 2 5.620 

from CP H76 to CP H77 
- 1  

KM Route flow 
RS 2 FLOW 
RC 0.050 0.045 
RX 330 350 
RY 1091 1089 



1 

L I N E  

1 

LINE 

KK H77 
KM Runoff from H77 
BA 0.273 
LG 0.35 0.35 4.25 0.42 0 
UI 254 598 175 2 6 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT PAG 

KK H77RIV 
KM Combine H74RIV with H77 
KM Riggs Road crossing at R77RIV 
HC 2 294.029 
* 

KK RCPB40 
KM Route flaw from CP B40 to CP 650 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 8170 0.0065 
RX 0 100 150 190 210 250 300 400 
RY 1150 1149 1148 1146 1146 1148 1149 1150 
* 

KK B49 
KM Runoff from 849 

KK RCPB49 
KM Route flow 
RS 1 FLOW 
RC 0.050 0.045 
RX 0 100 
RY 1120 1119 

from CP 849 to CP B50 
-1 

HEC-1 INPUT PAGE146 

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

KK 850 
KM Runoff from 850 
BA 0.273 
LG 0.35 0.35 4.45 0.34 0 
UI 54 166 309 269 156 60 25 9 0 0 
UI 0 0 0 0 0 0 0 0 0 0 * 

KK CPB50 
KM Combine B40, 849 with B50 

KK RCPBSO 
KM ROUTE FLOW FROM CP B50 TO CP 861 
RS 8 FLOW -1 



LINE 

KK RCPB19 
KM Route flow from CP B19 to CP B48 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 6720 0.0050 
RX 0 100 170 220 250 
RY 11401139.5 1139 1136 1136 

KK 848 
KM Runoff from 848 

KK CPB48 
KM Combine 819 with 848 
HC 2 1.112 

HEC-1 INPUT 

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

KK RCPB48 
KM Route flow from CP 848 to CP B61 
RS I FLOW - 1 
RC 0.050 0.045 0.050 7720 0.0054 
RX 0 163 326 490 510 
RY 1100 1099 1098 1097 1097 
* 

KK B47 
KM Runoff from B47 

KK RCPB47 
KM Route flow from CP 847 to CP 861 
RS 7 FLOW -1 
RC 0.050 0.045 0.050 8100 0.0054 
RX 0 163 326 490 510 
RY 1100 1099 1098 1097 1097 

861 
Runoff from 

0.746 
0.50 0.00 
2 9 29 
205 203 
35 2 6 

KK CPB61 
KM Combine B50, B48, 847 with 861 
HC 4 2.898 
* 

KK B61RIV 
KM Combine H77RIV with B61 
HC 2 296.927 



1 LINE 

1 

LINE 

KK RCPB61 
KM Route flow from CP B61RIV to CP H80RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 100 0.0050 
RX 0 1450 2900 3110 3190 3400 4150 4900 
RY 1080 1075 1070 1065 1065 1070 1075 1080 
* 

HEC-1 INPUT 

KK 822 
ra Runoff from 822 
BA 0.548 
LG 0.35 0.35 3.53 0.58 0 
UI 351 1028 582 125 33 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

KK RCPB22 
KM Route f l o w  from CP B22 to CP B37 
RS 3 FLOW -1 

KK 0823 
KM Divert flow into 824 
KM Natural divergence of flow due to a braided channel network. 
DT DVB23 
D1 0 18 68 153 281 333 693 1509 2514 
DQ 0 10 37 8 5 159 197 380 821 1343 

KK RCPB23 
KM Route remainder flow from CP 823 to CP 836 
RS 3 FLOW - 1 

KK CPB36 
KM Combine 823 with 836 
HC 2 0.482 
* 

HEC-1 INPUT 

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

KK DRB23 
KM Return divert from CP 823 in basin 824 
DR DVB23 
* 

KK RDB23 
KM Route diverted flow f r o m  CP 823 to CP 824 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3380 0.0061 
RX 0 75 150 190 210 250 350 450 
RY 1160 1159 1158 1156 1156 1158 1159 1160 

PAG a 



Runoff from 824 

KK CPB24A 
KM Combine DRB23 w i t h  824 
HC 2 0.537 

KK CPB24 
KM Combine 836 w i t h  B24 
HC 2 0.720 

KK 837 
KM Runoff from 837 
BA 0.086 
LG 0.35 0.35 4 . 5 5  0.32 0 
UI 62 172 7 9 15 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

KK CPB37 
KM Combine 822, 824 w i t h  B37 
HC 3 1.354 

HEC-1 INPUT 

LINE 

KK CPB25 
KM COMBINE 837 WITH 825 
HC 2 1.652 
* 

KK RCPB25 
KM Route f low from CP BZ5 t o  CP 826 
RS 2 FLOW -1 

Rulloff f r o m  B26 

KK CPB26 
KM Combine 825 w i t h  826 
HC 2 2.004 
* 

KK DB26 
KM D i v e r t  f low i n t o  833 
KM N a t u r a l  d ive rgence  of f low due t a  a b r a i d e d  channe l  network. 
DT DVB26 
D I  0 60 120 360 720 1500 3000 3900 4800 
DQ 0 40 80 240 480 1000 2000 2600 3200 * 



LINE 

KK RCPB26 
KM Route remainder flow from CP 826 to CP 865 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 3100 0.0105 
RX 0 110 220 345 375 500 650 800 
RY 1105.2 1104.5 1104 1103 1103 1104 11051106.25 
* 

HEC-1 INPUT 

. . . . . . .  ....... ID 1 2.......3.......4.......5.......6.......7.......0.......9.... 

KK DRB03B 
KM Return diverted flow from 003 
DR DVB03B 

KK ROB039 
KM Route diverted flow from CP 903 to CP 818 
RS 10 FLOW -1 
RC 0.050 0.045 0.050 15260 0.0067 
RX 360 375 400 450 470 520 545 560 
RY 1190 1189 1187 1186 1186 1187 1189 1190 

KK 0817 
KM Divert flow into 816 
KM Natural diveraence of flow due to a braided channel network. 

KK RCPB17 
KM Route remainder flow from CP 917 to CP 818 
RS 18 FLOW -1 
RC 0.050 0.045 0.050 10530 0.0068 
RX 0 200 400 450 470 520 720 1000 
RY 1190 1189 1187 1186 1186 1187 1189 1190 

KK CPBl8 
KM Combine DRB03, 817 with 918 
HC 3 22.629 

HEC-1 INPUT 

KK DRB03A 
KM Return diverted flow from 803 
DR DVB03A 
* 

KK RDB03A 
KM Route diverted flow from CP 803 to CP 916 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 9150 0.0071 
RX 0 125 250 350 370 430 540 560 
RY 1210 1209 1207 1205 1205 1207 1209 1210 

KK DRB17 
KM Return diverted flow from 917 
DR DVB17 
* 



LINE ID. 

KK 
KM 
HC 

KK 
KM 
HC 
* 

KK 
KM 
RS 
RC 
RX 
RY 

. * 

KK 
KM 
BA 
LG 
UI 
UI 
* 

KK 
KM 
HC 
* 

KK 
KM 
RS 
RC 
RX 
RY 

KK 
KM 
BA 

RUB17 
Route flow from CP B17 to CP 816 
6 FLOW 1 

0.050 0.045 0.050 4640 0.0067 
0 450 900 960 975 

1200 1199 1198 1195 1195 

CP516 
Combine DRB03A. Dm17 with B16 
3 22.827 

RCPB16 
Route flow from CP 816 to CP 839 
3 FLOW -1 

0.050 0.045 0.050 6430 0.0065 
170 200 300 425 450 

RCPB16 
RO" 
3 FLOW -1 

0.050 0.045 0.050 6430 0.0065 
170 200 300 425 450 

839 
Runoff from 839 

HEC-1 INPUT 

...... 1.......2.......3.......4.......5 

CPB39A 
Combine B16 with 839 
2 23.217 

CPB39 
Combine 518 with B39 
2 23.840 

RCPB39 
Route flow from CP 839 to CP B54 
2 FLOW -1 

0.050 0.045 0.050 3340 0.0061 
220 240 385 435 465 
1126 1124 1123 1121 1121 

B54 
Runoff from 854 

0.295 
0.35 0.35 4.50 0.33 0 
80 235 410 254 104 
0 0 0 0 0 

CPB54 
Combine 839 with B54 
2 24.136 

838 
Runoff from B38 

0.463 



5787 
5788 
5789 

1 

LINE 

Kt< CPB38 
KM Combine 854 with B38 
HC 2 24.598 

HEC-1 INPUT 

KK RCPB38 
KM Route flow from CP 838 to CP B65 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 1000 0.0105 
RX 0 110 220 345 375 500 650 800 
RY 1105.2 1104.5 1104 1103 1103 1104 1105 1106.25 

KK B65 
m RUNOFF FROM 865 
BA 0.168 
LG 0.34 0.33 4.55 0.32 
[ I T  108 315 178 38 

KK CPB65 
KM COMBINE 826, B38 WITH B65 
KM NEED NEW AREA 
HC 3 24.764 

KK RCPB27 
KM Route flow from CP 827 to CP 835 ~ ~~ 

RS 2 FLOW -1 
RC 0.050 0.045 0.050 3100 0.0068 
RX 340 360 400 425 435 460 520 540 
RY 1130 1129 1128 1126 1126 1128 1129 1130 

KM Runoff from 835 

* 
HEC-1 INPUT 

LINE 

KK CPB35A 
KM Combine 827 with 835 
HC 2 1.105 

KK DRB26 
KM Return diverted flow from B26 
DR DVB26 



KM COMBINE DRBZ6 WITH 835 
HC 2 3.109 

KK RCPB35 
KM Route flow from CP B35 to CP 833 
RS 1 FLOW -1 
RC 0.050 0,045 0.050 2190 0.0058 
RX 0 50 115 145 155 
RY 1120.5 1119 1118 1116 1116 

KK 628 
KM Runoff from B28 
BA 0.386 
LG 0.35 0.35 3.03 0.84 0 
UI 179 568 508 179 42 
UI 0 0 0 0 0 * 

KK B34 
KM Runoff from B34 

KK CPB34 
KM Combine 628 with 834 
HC 2 0.511 

KK RCPB34 
KM Route flow from CP B34 to CP 833 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 3970 0.0077 
RX 0 50 115 145 155 
RY 1130 1129 1128 1126 1126 

HEC-1 INPUT 

LINE 

5866 KI< 833 
KM Runoff from 833 

KK CPB33A 
KM Combine 834 with B33 
HC 2 0.796 
+ 

KK CPB33 
KM Combine B35 with 833 
HC 2 3.905 

KK RCPB33 
KM Route flow from CP 833 to CP B55 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 490 0.0055 
RX 205 225 326 490 510 
RY 1096 1094 1093 1092 1092 
* 

KK 855 
KM Runoff from 855 
BA 0.079 
LG 0.35 0.35 3.38 0.65 0 
01 100 176 2 6 0 0 
UI 0 0 0 0 0 

KK CPB55 
KM COMBINE 833 WITH B55 
HC 2 3.983 



KK RCP855 
KM Route flow from CP 855 to CP 859 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 6850 0.0044 
RX 0 163 326 490 510 674 837 1000 
RY 1095 1094 1093 1092 1092 1093 1094 1095 

1 

LINE 

1 

LINE 

* 
HEC-1 INPUT PAGE157 

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

KK RCPB31 
KM Route flaw from CP 831 to CP 829 
RS 6 FLOW -1 

KK 832 
KM Runoff from 832 

KI< RCPB32 
la4 Route flow from CP 832 to CP 829 
RS 8 FLOW -1 
RC 0.050 0.045 0.050 8130 0.0081 
RX 0 50 115 145 155 185 250 300 
RY 1170 1169.5 1169 1167 1167 1169 1169.5 1170 
* 

KK 830 
KM Runoff from 830 
BA 0.534 
LG 0.35 0.35 2.88 0.98 0 
UI 188 551 788 377 111 32 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DB30 
KM Divert flow into 857 
KM Natural diversence of flow due to a braided channel network. 

KK RCPB30 
KM Route remainder flow from CP 830 ta CP 829 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 5630 0.0075 
IU( 0 50 115 145 155 185 250 300 
RY 1140 1139.5 1139 1138 1138 1139 1139.5 1140 
* 

HEC-l INPUT PAGE158 

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

KK CPB29 
KM Combine 831, 832, 830 with B29 
HC 4 1.651 
* 



KK RCPB29 
KM Route  f low from CP 829 t o  CP B59 
RS 7 FLOW -1 
RC 0.050 0.045 0 .050 6990 0 .0043 
RX 0 163 326 490 510 
RY 1090 1089 1088 1087 1087 

KK DRB30 
KM R e t u r n  d i v e r t e d  f low from 830 
DR DVB30 

KK R D R 3 0  
KM Route  d i v e r t e d  f l o w  from CP 830 t o  
RS 2 FLOW -1 
RC 0.050 0.045 0 .050 4290 0.0111 
RX 190 200 225 245 255 
RY 1135 1134 1133 1132 1132 
* 

KK 857 
KM Runoff f rom B57 
BA 0.099 
LG 0.35 0.35 4.30 0 .37 0 
UI 7 1 198 9 1  18 0 
UI 0 0 0 0 0 
* 

KK CPB57 
KM Combine DRB30 w i t h  857 
HC 2 0 .633 

KK 856 
RM Runoff f rom B56 
BA 0.222 
LG 0.35 0.35 4.40 0.35 0 
UI 61 176 308 1 9 1  79 
UI 0 0 0 0 0 
* 

HEC-1 INPUT 

LINE 

KK CPB56 
KM Combine 857 w i t h  B56 
HC 2 0.854 
* 

KK RCPB56 
KM Route  f low from CP B56 t o  CP B58 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 1060 0.0144 
RX 0 200 400 475 495 
RY 1110 1109 1108 1106 1106 

KK B58 
KM Runoff from 858 
BA 0.243 
LG 0.34 0.32 3 .92 0 .46 1 
UI 173 488 224 44 0 
UI 0 0 0 0 0 
* 

KK CPB58 
KM Combine 856 w i t h  858 
HC 2 1 .097 

KK RCPB58 
KM Route  f low from CP 858 t o  CP 859 
RS 5 FLOW -1 





LINE 

KK RCPBGO 
KM Route flow from CP B60 to CP H80RIV 
RS 1 FLOW -1 

0.045 0.050 1500 0.0067 

KK Dm33 
KM Return diverted flow from CP H33 
DR DVH33 

KK RDH33 
KM Route flow from CP H33 to CP H4b 
RS 2 FLOW -1 
RC 0.050 0,045 0.050 4900 0.0094 
RX 340 360 400 420 430 450 490 510 
RY 1190 1188.2 1188 1187 1187 11881188.2 1190 

KK RCPH46 
KM Route flow from CP H46 to CP H78 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5300 0.0075 
RX 350 370 400 420 430 450 480 500 
RY 1151 1149 1148 1147 1147 1148 1149 1151 

KK H0 6 
KM Runoff from H06 

HEC-1 INPUT PAGE162 

KK DH06 
KM Divert flow into H13 
KM Natural divergence of flow due to a braided channel network. 
DT DVH06 
DI 0 53 189 414 739 830 1733 3436 6123 11407 
DQ 0 30 108 236 422 479 956 1842 3226 5710 * 

KK RCPHO6 
KM Route remainder flow from CP H06 to CP HI4 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5890 0.0175 
RX 350 370 400 420 430 450 480 500 
RY 1345 1344 1343 1342 1342 1343 1344 1345 

KK H14 
KM Runoff from H14 

KK CPH14 
KM Combine H06 with HI4 
HC 2 2.365 





KK DHO7 
KM Divert flow into H36 
KM Natural divergence of flow due to a braided channel network. 
DT DVH07 

KK RCPH07 
KM Route remainder flow from CP H07 to CP H34 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3720 0.0108 
W( 350 370 400 420 430 450 480 500 
RY 1250 1249 1248 1247 1247 1248 1249 1250 
* 

KK H34 
KM Runoff from H34 
BA 0.407 
LG 0.35 0.35 4.00 
UI 436 913 198 
UI 0 0 0 

KK RCPH34 
KM Route flow from CP H34 to CP H45 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 5950 0.0086 
RX 200 220 400 420 430 
RY 1211 1209 1208 1207 1207 
* 

KK H45 
KM Runoff from H45 
BA 0.278 
LG 0.35 0.35 4.00 0.47 0 
UI 144 446 350 103 23 
UI 0 0 0 0 0 
* 

HEC-1 INPUT 1 

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

KK CPH45 
KM Combine H34 with H45 
HC 2 5.191 

RCPH45 
Route flow from CP R45 to CP R78 
3 FLOW -1 

RC 0.050 0.045 0.050 5270 0.0075 
RX 230 250 400 420 430 
RY 1151 1149 1148 1147 1147 
* 

KK Dm07 
KM Return diverted flow from CP H07 
DR DVH07 

KK RDH07 
KM Route flow from CP H07 to CP H36 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 5180 0.0102 
RX 310 330 400 420 430 
RY 1250 1248.5 1248 1247 1247 
* 

KK H36 
KM Runoff from H36 
BA 0.437 
LG 0.35 0.35 4.00 0.47 0 
U1 251 764 512 129 2 6 
UI 0 0 0 0 0 



KK RCPH36 
KM Route flow from CP H36 to CP H44 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 6550 0.0094 
RX 350 370 400 420 430 
RY 1190 1189 1188 1187 1187 

KK H44 
KM Runoff from H44 

* 
HEC-1 INPUT 1 LINE 

KK CPH44 
KM Combine H36 with H44 
KC 2 2.612 * 

KK RCPH44 
KM Route flow from CP H44 to CP H78 
RS 2 FLOW - 1 
RC 0.050 0,045 0.050 3090 0.0058 
RX 340 360 400 420 430 
RY 1151 1149 1148 1147 1147 

CPH78 
Combine H44, H45, H46 with H78 
4 10.723 

RCPH78 
Route flow from CP H78 to CP H79 
3 FLOW -1 

0,050 0.045 0.050 5400 0.0066 
150 170 400 420 430 
1121 1119 1118 1117 1117 

CPH79 
Combine H78 with H79 
2 11.227 

KK 
KM 
RS 
RC 
RX 
RY 

ID. 

........ 
Route flow from CP 
3 FLOW -1 

0.050 0.045 0.050 
80 100 400 

1091 1089 1088 

1 

LINE 

HEC-1 INPUT 



LINE 

KK CPHSO 
KM Combine H79 w i t h  H80 
HC 2  1 1 . 6 8 5  

KK HBORIV 
KM Combine B61RIV. B60 w i t h  H80 
HC 3 3 1 6 . 4 9 1  
* 

KK RCPH80 
KM ~ o u t e  f l o w  f r o m  CP H80RIV t o  CP B62RIV (WATERMAN WASH) 
RS ' 1 FLOW -1 
RC 0 . 0 5 0  0 .035  0 . 0 5 0  4370  0 . 0 0 2 3  
RX 2 2 8 0  2 3 0 0  2 5 0 0  2 7 1 0  2 7 9 0  3 0 0 0  3 2 0 0  3 2 2 0  
RY 1 0 7 0  1 0 6 5  1 0 6 0  1 0 5 5  1 0 5 5  1 0 6 0  1 0 6 5  1 0 7 0  

KK 8 6 2  
KM R u n o f f  f r o m  B62 

KK B62RIV 
KM Combine H8ORIV w i t h  B62 
HC 2  3 1 6 . 8 2 6  

KK RCPB62 
KM R o u t e  f l o w  f r o m  CP B62RIV t o  CP B63RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0 . 0 5 0  0 . 0 3 5  0 . 0 5 0  1 3 1 0  0 . 0 0 3 6  
RX 0  1 3 0 0  2 6 0 0  2 8 1 0  2 8 9 0  3 1 0 0  4700  6 3 0 0  
RY 1 0 7 0  1 0 6 5  1 0 6 0  1 0 5 5  1 0 5 5  1 0 6 0  1 0 6 5  1 0 7 0  

HEC-1 INPUT PAGE168 

KK RCPH43 
KM R o u t e  f l o w  f r o m  CP H43 t o  CP H81 
RS 2  FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  2 8 2 0  0 . 0 0 7 7  
RX 3 5 0  3 7 0  4 0 0  4 2 0  4 3 0  4 5 0  4 8 0  5 0 0  

KK H81 
KM R u n o f f  f r o m  H81 

K K  CPH81 
KM Combine  H43 w i t h  H81 
HC 2  0 . 4 6 3  



KK RCPH8l 
KM Route flow from CP H81 to CP H82 
RS 3 FLOW - 1 
RC 0.050 0.045 0.050 5450 0.0075 
RX 350 370 400 420 430 450 480 500 
RY 1120 1119 1118 1117 1117 1118 1119' 1120 

LINE 

1 

LINE 

KK RCPHO8 
KM Route flow from CP H08 to CP H35 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 6270 0.0143 
RX 130 150 250 260 265 275 350 370 
RY 1341 '1339 1338 1337 1337 1338 1339 1341 

HEC-1 INPUT 

KK HI1 
KM Runoff from H11 

KK DHll 
KM Divert flow into H38 
KM Natural divergence of flow due to a braided channel network. 
DT DVHll 
DI 0 42 175 1485 4409 8936 14464 
DQ 0 11 54 689 2095 4271 6958 

KK RCPHll 
KM Route remainder flaw from CP HI1 to CP H35 
RS 2 FLOW - 1 
RC 0.050 0.045 0.050 3390 0.0143 
RX 0 180 250 270 285 305 375 555 
RY 1295 1294 1293 1292 1292 1293 1294 1295 
* 

KK DRHl2 
KM Return diverted flow from CP H12 

KK RDH12 
KM Route flow from CP HI2 to CP H35 
RS 2 FLOW - 1 
RC 0.050 0.045 0,050 3230 0.0125 
RX 0 180 250 265 280 295 375 550 
RY 1290 1289 1288 1287 1287 1288 1289 1290 

KK CPH35 
KM Combine H08, H11, DM12 with H35 
HC 4 2.441 
* 

HEC-1 INPUT 

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



KM Route flow from CP H35 to CP H37 
RS 2 FLOW - 1 
RC 0,050 0.045 0.050 5230 0.0102 
RX 210 230 300 310 320 
RY 1250.8 1249 1248 1247 1247 

KK CPH37 
KM Combine H35 with H37 
HC 2 3.004 

KK RCPH37 
KM Route flow from CP H37 to CP H42 ~ ~~ 

RS 3 FLOW -1 
RC 0.050 0.045 0.050 7690 0.0084 
RX 240 260 330 345 355 
RY 1186 1184 1183 1182 1182 

KM Runoff from H42 

KK CPH42 
KM Combine H37 with H42 
HC 2 3.446 

from CP 
-1 

0.050 
400 
1118 

H42 to CP H82 

5960 0.0075 
420 430 
1117 1117 

HEC-1 INPUT 

LINE 

6436 
6437 
6438 
6439 
6440 
6441 

6442 
6443 
6444 

KK H82 
KM Runoff fx 
BA 0.502 

KK RCPH82 
KM Route flow from CP H82 to CP H83 
RS 3 FLOW -1 

KK H83 
KM Runoff from H83 



KM Combine H82 w i t h  H83 
HC 2 5 .071 
* 

KK 863 
KM Runoff f rom 863 
BA 0.217 
LG 0.50 0 .00 4.50 0.54 0 
UI 1 3  23 63 82 100 107 94 89 7 1 4 9 
UI 37 2 9 1 9  1 6  11 9 7 5 1 2 
UI 1 2 2 1 2 1 2 2 0 0 
U I  0 0 0 0 0 0 0 0 0 0 
, 
KK B63RIV 
KM Combine B62RIV, H83 w i t h  B63 
KM BuenOS A i r e s  Road c r o s s i n g  a t  B63RIV 
HC 3 321.675 
& 

HEC-1 INPUT 

LINE 

KK RCPB63 
KM Route f low from CP B63RIV t o  CP B64RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 2290 0.0040 
RX 0 1900 3100 3310 3390 3600 4700 5800 
RY 1070 1060 1055 I050 1050 1 0 5 5 1 0 5 7 . 5  1060 

B64 
Runoff f rom 864 

0.304 
0 .50  0 .00 4.70 

14 20 5 1  
85 68 5 1  

4 4 0 
0 0 0 

KK B64RIV 
KM Combine B63RIV w i t h  864 
HC 2 321.980 

KK RCPB64 
KM Route f l a w  from CP B64RIV t o  CP H86RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 1230 0.0033 
RX 2475 2500 3700 3765 3835 3900 4500 4525 
RY 1054 1052 1045 1040 1040 1045 1052 1054 

KK RCPH09 
KM Route f low from CP H09 t o  CP HI0 
RS 2 FLOW -1 

KK 
KM 
BA 
LG 
U I  
U I  * 

I D .  

H10 
Runoff f rom HI0 

0.555 
0.35 0.35 3 .95  

452 1170 439 
0 0 0 

HEC-1 INPUT 

. . . .  4.......5.......6.......7.......8... 
1 

LINE 



LINE 

KM Combine H09 with H10 
HC 2 1.630 

KK RCPH~O 
KM Route flow from CP H10 to CP H38 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5200 0.0143 
RX 300 320 400 420 430 450 530 550 
RY 1291 1289 1288 1287 1287 1288 1289 1291 

KK DM11 
KM Return diverted flow from CP H11 
DR DVHll 

KK RDHll 
KM Route flow from CP H11 to CP H38 
RS 4 FLOW -1 
RC 0.050 0.045 0,050 5430 0.0132 
RX 0 250 325 340 345 360 460 650 
RY 1290 1289 1288 1287 1287 1288 1289 1290 

KK H38 
KM Runoff from H38 
BA 0.480 
LG 0.35 0.35 3.95 0.48 0 
UI 391 1012 379 61 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK CPH38 
KM Combine H10, DRHll with H38 
HC 3 2.384 

KK RCPH38 
KM Route flow from CP H38 to CP H39 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5100 0.0100 
RX 125 145 225 235 240 250 365 385 
RY 1230.8 1229 1228 1227 1227 1228 1229 1230.8 

KK H39 
KM Runoff from H39 
BA 0.379 
LG 0.35 0.35 4.00 0.47 0 
UI 308 800 299 48 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

HEC-1 INPUT 

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

KK CPH39 
KM Combine H38 with H39 
HC 2 2.763 

DH39 
Divert flow into H40 

Natural divergence of flow 
DVH39 

0 2 6 101 1515 
0 13 50 758 

due to a braided channel network. 

KK RCPH39 
KM Route remainder flow from CP H39 to CP H41 
RS 2 FLOW -1 
RC 0.050 0.045 0,050 4970 0.0094 
RX 190 210 250 260 265 275 315 
RY 1176 1174 1173 1172 1172 1173 1174 
* 

KK H4 1 
KM Runoff from H41 
BA 0.300 
LG 0.35 0.35 4.00 0.47 0 
UI 244 633 237 38 0 0 0 



KK CPH41 
KM Combine H39 with H41 
HC 2 3.063 

KK RCPH41 
KM Route flaw from CP H41 to CP H84 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5390 0.0075 
RX 350 370 400 420 430 
RY 1121 1119 1118 1117 1117 
* 

KK Dm39 
KM Return diverted flow from CP H39 
DR DVH39 

KK RDH39 
KM Route flaw from CP H39 to CP H40 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 7040 0.0093 
Kx 130 150 200 210 215 
RY 1170 1169 1168 1167 1167 
* 

1 

LINE 

HEC-1 INPUT 

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

KK H40 
KM Runoff from H40 
BA 0.470 
LG 0.35 0.35 4.00 0.47 0 
UI 244 754 591 174 39 
UI 0 0 0 0 0 
+ 

KK CPH40 
KM Combine DM39 with H40 
HC 2 3.233 

KK RCPH40 
KM Route flow from CP H40 to CP H84 
RS 1 FLOW - 1 
RC 0.050 0.045 0.050 2780 0.0074 
RX 350 370 400 420 430 
RY 1121 1119 1118 1117 1117 
* 

KK H8 4 
KM Runoff from H84 
BA 0.756 
LG 0.35 0.35 4.00 0.47 0 
UI 484 1419 803 172 45 
UI 0 0 0 0 0 
* 

KK CPH84 
KM Combine H41, H40 with H84 
HC 3 4.289 * 

KK RCPH84 
KM Route flow from CP H84 to CP H85 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 5270 0.0067 
Rx 280 300 400 420 430 
RY 1091 1089 1088 1087 1087 

H85 
Runoff from H85 

0.976 
0.50 0.00 4.00 
60 120 311 
164 104 7 8 

R 7 R 



1 

LINE 

LINE 

HEC-1 INPUT PAGE176 

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

KK CPH85 
KM Combine HE4 with H85 
HC 2 5.265 

KK RCPH85 
KM Route flow from CP H85 to CP H86 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 6440 0.0056 
RX 270 290 400 420 430 450 560 580 
RY 10611058.45 1058 1057 1057 10581058.45 1061 

KK H8 6 
KM Runoff from H86 

KK CPH86 
KM Combine H85 with H86 
HC 2 6.343 

KK H86RIV 
KM Combine B64RIV with H86 
HC 2 328.049 

KK RCPH86 
KM Route flow from CP H86RIV to CP A41RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 4670 0.0033 
RX 2175 2200 3700 3765 3835 3900 5400 5425 
RY 1034 1032 1025 1020 1020 1025 1032 1034 
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* COMPLETED WATERSHEDS B, C, AND H 
* BEGINNING OF WATERSHEDS A AND I 
* ROUTES DIFFER FROM INDIVIDUAL MODELS * ............................................................................. 

HEC-1 INPUT PAGE177 

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

KK 101 
KM Runoff subbasin I01 
BA 0.580 
LG 0.35 0.35 3.95 0.46 45 
UI 333 1014 680 171 35 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CPIOl 
KM Combine I02 with I01 
HC 2 1.011 
* 

KK RCPIOl 
KM Route flow from CP I01 to CP 103 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 930 0.0171 
RX 0 100 175 300 315 440 515 615 
RY 1360 1359 1358 1355 1355 1358 1359 1360 



KM Runoff subbasin 103 
BA 0.094 
LG 0.35 0.35 3.95 0.48 0 
UI 257 102 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK CPI03 
KM Combine I01 with I03 
HC 2 1.104 

KK DI03 
KM Divert flow from CP I03 into I05 
KM Natural diveraence of flaw due to a braided channel network. 

KK RCPI03 
KM Route remainder flow from CP 103 to CP I04 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5060 0.0153 
RX 0 100 200 230 240 270 360 450 
RY 1310 1309 1308 1306 1306 1308 1309 1310 
* 

HEC-1 INPUT 1 

LINE 

KK I04 
KM Runoff subbasin 104 
BA 0.329 
LG 0.35 0.35 3.95 0.48 0 
UI 306 721 211 32 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK CPI04 
KM Combine I03 with I04 
HC 2 1.433 
* 

KK RCPI04 
KM Route flow from CP I04 to CP I06 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 4360 0.0126 
RX 0 100 200 350 370 520 620 720 
RY 1260 1259 1258 1257 1257 1258 1259 1260 

KK I06 
KM Runoff subbasin I06 
BA 0.499 
LG 0.35 0.35 4.00 0.47 0 
UI 464 1093 321 47 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK CPI06 
KM Combine 104 with I06 
HC 2 1.932 

KK RCPI06 
KM Route flow from CP I06 to CP 108 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 6090 0.0101 
RX 0 50 350 400 410 460 760 810 
RY 1190 1189 1188 1187 1187 1188 1189 1190 

KK 108 
KM Runoff subbasin I08 
BA 0.791 
LG 0.35 0.35 4.00 0.47 0 
UI 454 1384 926 233 4 9 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

HEC-1 INPUT PAGE179 

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



KK CP108 
KM Combine I06 with 108 
HC 2 2.723 

KK RCPIO8 
KM Route flow from CP 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 
RX 0 9 40 
RY 1141 1138.25 1138 

KK 110 
KM Runoff subbasin I10 
BA 0.497 
LG 0.35 0.35 4.00 0.47 0 
UI 355 997 459 88 0 0 0 
UI 0 0 0 0 0 0 0 

KK CPIlO 
KM Combine 108 with I10 
HC 2 3.220 
* 

KK RCPIlO 
KM Route flow from CP I10 to CP I12 
RS 2 FLOW -1 
RC 0.050 0,045 0.050 5260 0.0078 
RX 0 9 40 60 70 90 120 
RY 11011098.25 1098 1097 1097 10981098.25 

KK RD103 
KM Route diverted flow from CP I03 CP 105 
RS 1 FLOW -1 

KK I05 
KM Runoff subbasin I05 

* 
HEC-1 INPUT 

LINE 

KK CP105 
KM Combine 103 with 105 
HC 2 1.310 

KK RCPI05 
KM Route flow from CP 105 to CP I07 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3990 0.0138 
RX 0 100 200 350 370 520 620 

KK 107 
m Runoff subbasin I07 
BA 0.194 
LG 0.35 0.35 4.00 0.47 0 
UI 246 432 63 0 0 0 0 
UI 0 0 0 0 0 0 0 
* 

KK CP107 
KM Combine I05 with 107 



KK RCP107 
KM Route flow from CP 107 to CP 109 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 5390 0.0112 
RX 0 50 350 400 410 
RY 1190 1189 1188 1187 1187 

KK I09 
KM Runoff subbasin I09 

KK CPI09 
KM Combine I07 with 109 
HC 2 1.819 
* 

KK RCP109 
KM Route flaw from CP I09 to CP I11 - ~~ 

RS 4 FLOW -1 
RC 0,050 0.045 0.050 4470 0.0102 
RX 0 100 400 420 430 
RY 1140 1139 1138 1137 1137 
* 

HEC-1 INPUT 1 

LINE 

KK 111 
KM Runoff subbasin I11 
BA 0.289 
LG 0.35 0.35 3.95 0.48 0 
UI 150 464 363 107 25 
UI 0 0 0 0 0 

KK CPIll 
KM Combine 109 with I11 
HC 2 2.107 

KK RCPIll 
KM Route flow from CP I11 to CP 112 ~ -~ 

RS 5 FLOW -1 
RC 0.050 0.045 0.050 5400 0.0075 
RK 0 100 400 420 430 450 750 850 
RY 1100 1099 1098 1097 1097 1098 1099 1100 

KK I12 
KM Runoff subbasin 112 

KK CP112 
KM combine 110, 111 with I12 
HC 3 4.732 

KK RCPI 
KM 

KK I13 
KM Runoff subbasin I13 
BA 0.519 
LG 0.35 0.35 4.25 0.42 0 
UI 333 973 552 117 32 0 0 0 

UI 0 0 0 0 0 0 0 0 



HEC-1 INPUT PAGE182 1 

LINE 

LINE 

KK CP113 
KM Combine I12 with I13 
HC 2 5.251 

KK RCP113 
KM Route flaw from CP 113 to CP 114 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 2560 0.0065 
RX 0 10 60 80 90 110 160 170 
RY 1041 1038.5 1038 1037 1037 1038 1038.5 1041 

KK I14 
KM Runoff subbasin 114 
BA 0.240 
LG 0.35 0.36 5.20 0.25 0 
UI 465 426 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CPI14 
KM Combine 113 with 114 
HC 2 5.491 

KK A12 
KM Runoff from A12 
BA 1.064 
LG 0.35 0.34 4.50 0.34 0 
UI 183 576 1013 1127 669 310 142 4 6 35 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK RCPA12 
KM Route flow from CP A12 to CP A41 
RS 9 FLOW - 1 
RC 0.050 0.045 0.050 13850 0.0049 
RX 0 163 326 490 510 674 837 1000 
RY 1070 1069 1068 1067 1067 1068 1069 1070 

KK A4 1 
KM Runoff from A41 

* 
HEC-1 INPUT PAGE183 

KK CPA41 
KM Combine A12 with A41 
HC 2 1.971 
* 

KK A41RIV 
KM Combine H86RIV, I14 with A41 
KM Rainbow Boulevard crossing at A4lRIV 
HC 3 335.511 
* 

KK RCPA41 
KM Route flow in Waterman Wash from CP A41RIV to CP A42RIV (WATERMAN WASH) 
RS 3 FLOW -1 
RC 0.050 0.035 0.050 2560 0.0032 
RX 0 1500 3700 3920 4000 4100 6000 8300 
RY 1060 1050 1045 1040 1040 1046 1050 1060 

KK 115 
KM Runoff subbasin I15 



LINE 

BA 
LG 
UI 
UI 
* 

KK 
KM 
RS 
RC 
RX 
RY 
* 

KK 
KM 
BA 
LG 
UI 
UI * 

KK 
KM 
RS 
RC 
RX 
RY 

ID. 

KK 
KM 
BA 
LG 
UI 
UI 

KK 
KM 
RS 
RC 
RX 
RY 
* 

KK 
KM 
BA 
LG 
UI 
UI 
* 

KK 
KM 
HC 
* 

KK 
KM 
RS 
RC 
RX 
RY 

KK 
KM 
BA 
LG 
UI 
U1 
* 

KK 
KM 
HC 
* 

RCPI15 
Route flow from CP I15 to CP I18 
2 FLOW -1 

0.050 0.045 0.050 5330 0.0115 
0 9 60 70 75 

1210 1208.25 1208 1207 1207 

I16 
Runoff subbasin I16 

0.487 
0.35 0.35 3.95 0.47 24 
522 1092 238 0 0 
0 0 0 0 0 

RCPI16 
Route flaw from CP I16 to CP I18 
2 FLOW - 1 

0.050 0.045 0.050 5420 0.0115 
0 9 40 50 55 

HEC-1 INPUT 

I17 
Runoff subbasin 117 

RCPI17 
Route flow from CP I17 ta CP 118 
2 FLOW - 1 

0.050 0.045 0.050 5190 0.0115 
0 9 35 45 50 

1210 1208.25 1208 1207 1207 

I18 
Runoff subbasin 118 

0.664 
0.35 0.35 3.95 0.48 0 
474 1332 614 118 0 
0 0 0 0 0 

CPIl8 
Combine 115, 116, 117 with I18 
4 2.176 

RCPIl8 
Route flow from CP 118 to CP I19 
2 FLOW -1 

0.050 0.045 0.050 5000 0.0098 
0 9 110 120 125 

1161 1158.75 1158 1157 1157 

119 
Runoff subbasin I19 

0.354 
0.35 0.35 4.00 0.47 0 
288 747 279 45 0 
0 0 0 0 0 

CPI19 
Combine I18 with I19 
2 2.530 

HEC-1 INPUT 



LINE 

LINE 

KK RCPI19 
KM Route flow from CP 119 to CP 120 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 6800 0.0082 
RX 0 10 110 120 125 135 235 245 
RY 1111 1109 1108 1107 1107 1108 1109 1111 

KK I20 
m Runoff subbasin 120 
BA 0.619 
LG 0.35 0.35 4.00 0.47 0 
UI 321 994 778 229 52 0 0 0 
UI 0 0 0 0 0 0 0 0 

KK CP120 
KM Combine I19 with I20 
HC 2 3.150 
* 

KK RCPI20 
KM Route flow from CP 120 to CP I21 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5250 0.0067 
RX 0 9 8 0 90 110 120 190 199 
RY 10611058.25 1058 1057 1057 10581058.25 1061 

KK RCPI21 
KM Route flow from CP I21 to CP I22 
RS 1 FLOW -1 

HEC-1 INPUT 

KK CPI22 
KM Combine 121 with I22 
HC 2 4.004 

KK A40 
KM Runoff from A40 
BA 0.498 
LG 0.35 0.35 4.90 0.29 0 
UI 191 575 723 310 93 23 0 0 
UI 0 0 0 0 0 0 0 0 

KK RCPA40 
KM Route flow from CP A40 to CP A42 
RS 8 FLOW -1 
RC 0.050 0.045 0.050 10130 0.0054 



1 

LINE 

1 

LINE 

A4 2 
Runoff from 

0.852 
0.50 0.00 

KK CPA42 
KM Combine A40 with A42 
HC 2 1.350 * 

KK A42RIV 
KM Combine A41RIV, I22 with A42 
HC 3 340.865 

HEC-1 INPUT PAGE187 

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

KK RCPA42 
KM Route flow in Waterman Wash from CP A42RIV to CP A44RIV IWATERMAN WASH) 
RS 2 FLOW -1 

KK RCPA13 
KM Route flow from CP A13 to CP A39 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 6080 0.0053 
RX 0 163 326 490 510 674 837 1000 
RY 1091 1089 1088 1087 1087 1088 1089 1091 
* 

A3 9 
Runoff from A39 

0.495 
0.50 0.00 4.80 
2 5 39 9 6 
113 83 74 
5 3 3 
3 3 0 
0 0 0 

KK CPA39 
KM Combine A13 with A39 
HC 2 1.075 

KK RCPA39 
KM Route flow from CP A39 to CP A43 
RS 4 FLOW -1 
RC 0.050 0,045 0.050 5310 0.0077 
RX 0 163 326 490 510 674 837 I000 
RY 1060 1059 1058 1057 1057 1058 1059 1060 

HEC-1 INPUT 

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

KK A43 
KM Runoff from A43 



1 

LINE 

KK CPA43 
KM Combine A39 with A43 
HC 2 1.580 

KK RCPA43 
KEi Route flow from CP A43 to CP A44 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 5230 0.0039 
RX 0 163 326 490 510 674 837 1000 
RY 1030 1029 1028 1027 1027 1028 1029 1030 

KK A44 
KM Runoff from A44 
BA 0.366 
LG 0.45 0.12 4.70 0.41 0 
UI 33 113 202 258 231 194 135 88 52 35 
UI 24 18 9 3 4 4 4 4 3 0 
UI 0 0 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CPA44 
KM Combine A43 with A44 
HC 2 1.945 
* 

KK A44RIV 
KM Combine A42RIV with A44 
KM Queen Creek Road crossing A44RIV 
HC 2 342.810 

KK RCPA44 
KM Route flow in Waterman Wash from CP A44RIV to CP I36RIV (WATEREIAN WASH) 
RS 2 FLOW -1 
RC 0.050 0.035 0.050 3510 0.0033 
RX 0 1700 3500 3700 3780 3900 7800 10200 
RY 1030 1020 1014 1010 1010 1015 1020 1030 

ID. 

HEC-1 INPUT PAGE189 

.. ~ 

Runoff subbasin I24 
0.282 
0.35 0.35 4.65 0.32 26 
358 628 92 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

RCPI24 
Route flow from CP I24 to CP I26 
6 FLOW -1 

0.050 0.045 0.050 6360 0.0138 
0 100 400 420 430 450 750 850 

1210 1209 1208 1207 1207 1208 1209 1210 



KM R o u t e  f l o w  f r o m  CP I 2 6  t o  CP 1 2 8  
RS 5  FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  5180 0 . 0 0 9 6  
RX 0  1 0 0  400  420 430 450 
RY 1 1 6 0  1 1 5 9  1 1 5 8  1157 1157 1 1 5 8  

KK I 2 8  
KM R u n o f f  s u b b a s i n  1 2 8  
BA 0 . 4 4 2  
LG 0 . 3 5  0 . 3 5  4 . 0 0  0 . 4 7  0  
UI 3 1 6  8 8 6  409 78 0  0  

KK CPI28 
KM Combine 1 2 6  w i t h  1 2 8  
HC 2  1 . 2 5 6  
* 

HEC-1 INPUT 1 

LINE 

KK RCPI28 
KM R o u t e  f l o w  f r o m  CP I 2 8  t o  CP 1 3 0  
RS 4  FLOW - 1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  4590 0 . 0 0 8 9  
RX 0 1 0 0  400  420 430 450 
RY 1 1 1 0  1 1 0 9  1 1 0 8  1107 1107 1 1 0 8  
* 

- -  ~ 

KM Runoff  s u b b a s i n  I 3 0  
BA 0 . 4 2 3  

KK CPI30  
KM Combine 1 2 8  w i t h  1 3 0  
HC 2  1 . 6 7 8  

K K  RCP130 
KM R o u t e  f l a w  f r o m  CP I 3 0  t o  CP I 3 2  
RS 5  FLOW -1 
RC 0 . 0 5 0  0 . 0 4 5  0 . 0 5 0  5280 0 .0077  
RX 0 1 0 0  400  420 430 450 
RY 1 0 7 0  1 0 6 9  1 0 6 8  1067 1067 1 0 6 8  
* 

I 3 2  
R u n o f f  s u b b a s i n  1 3 2  

0 . 5 0 6  
0 . 3 5  0 . 3 5  4 .00  0 . 4 7  

324  950  537  1 1 5  
0  0 0  0  

KK CPI32  
KM Combine I 3 0  w i t h  I 3 2  
HC 2  2 . 1 8 4  

KK RCPI32 
KM R o u t e  f l o w  f r o m  CP 1 3 2  t o  CP I 3 4  
RS 6 FLOW -1 
RC 0 .050  0 . 0 4 5  0 . 0 5 0  5290 0 . 0 0 6 2  
RX 0 1 0 0  400  420 430  450 
RY 1 0 3 0  1 0 2 9  1 0 2 8  1 0 2 7  1027 1 0 2 8  , 

HEC-1 INPUT 

KK 1 3 4  
KM Runoff  s u b b a s i n  I 3 4  
BA 0 . 5 1 0  
LG 0.42  0 . 1 8  4 . 4 0  0 . 4 8  0  
UI 58  2 0 3  3 1 3  5 1 5  382  
UI 1 4  0  0  0  0  



KK CP134 
KM Comhine I32 with I34 
HC 2 2.694 

KK RCP134 
KM Route flow from CP I34 to CP I36 
RS 2 FLOW -1 
RC 0,050 0.045 0.050 3130 0.0044 
RX 0 9 35 55 65 85 110 119 
RY 10161013.25 1013 1012 1012 10131013.25 1016 

KK I36 
KM Runoff subbasin 136 
BA 0.194 
LG 0.35 0.35 4.45 0.37 0 
UI 208 435 94 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

KK CP136 
KM Combine I34 with 136 
HC 2 2.888 * 

KK I36RIV 
KM Combine A44RIV with flow from I36 
HC 2 345.689 

KK RCPI36 
KM Route flow from CP I36RIV to CP 137RIV (WATERMAIU WASH) 
RS 1 FLOW - 1 
RC 0.050 0.035 0.050 2270 0.0030 
RX 0 1700 3080 3155 3225 3300 5400 7400 
RY 1010 1000 995 990 990 995 1000 1010 
* 

KK A0 1 
KM ~ u n ~ f f  from A01 
BA 6.980 
LG 0.35 0.35 3.33 0.72 0 
UI 491 1742 2748 3817 5796 4414 3200 2184 1047 
UI 399 150 150 150 0 0 0 0 0 

HEC-1 INPUT 

LINE 

7223 

KK RCPAOl 
KM Route flow from CP A01 to CP A02 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 7330 0.0054 
RX 0 15 200 245 290 335 485 500 
RY 1300 1297 1296 1292 1292 1296 1297 1300 
* 

KK A02 
KM Runoff from A02 
BA 2.379 
LG 0.35 0.35 2.76 1.08 0 
UI 645 1892 3308 2049 839 312 94 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

KK CPA02 
KM Combine A01 with A02 
HC 2 9.359 
* 

KK DA02A 
KM Divert flaw from A02 into A03 
KM Natural diverqence of flow due to a braided channel network. 



1 

LINE 

KK DA02B 
KM Divert flow from A02 into A10 
KM Natural divergence of flow due to a braided channel network. 
DT DVA02B 
DI 0 2 4 83 161 521 1492 2650 4072 5732 
DQ 0 12 42 78 241 684 1204 1842 2586 * 

KK RCPA02 
KM Route remainder flow from CP A02 to CP All 
RS 10 FLOW -1 
RC 0.050 0.045 0,050 15310 0.0079 
RX 0 5 105 185 225 305 405 410 
RY 1219 1218 1218 1216 1216 1218 1218 1219 

KK All 
KM Runoff from All 

HEC-1 INPUT 

KK CPAll 
KM Combine A02 with All 
HC 2 11.163 
* 

KK DAl1 
KM Divert flow from All into A15 
KM Natural diverqence of flow due to a braided channel network 

KK RCPAll 
KM Route remainder flow from CP All to CP A14 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 6510 0.0080 
RX 0 5 50 80 90 120 165 170 
RY 1120 1119 1118 1117 1117 1118 1119 1120 

A14 
Runoff from A14 

0.856 
0.33 0.30 4.70 
91 327 496 

KK CPA14 
KM Combine All with A14 
HC 2 12.019 

KK RCPAl4 
KM Route flow from CP A14 to CP A37 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 10430 0.0072 
RX 0 5 55 90 100 135 195 200 
RY 1060 1059 1058 1056 1056 1058 1059 1060 

KK A38 
KM Runoff from A38 

HEC-1 INPUT 



LINE 

KK RCPA38 
KM Route flow from CP A38 to CP A37 
RS 10 FLOW -1 
RC 0.050 0.045 0.050 9320 0.0065 
RX 0 163 326 490 510 674 837 
RY 1060 1059 1058 1057 1057 1058 1059 

KK CPA37 
KM Combine A14, A38 with A37 
HC 3 13.848 * 

RCPA37 
Route flow from CP A37 to CP A45 
5 FLOW -1 

0.050 0.045 0.050 7020 0.0071 
0 163 326 490 510 674 837 

1015 1014 1013 1012 1012 1013 1014 

KK CPA45 
KM Combine A37 with A45 
HC 2 14.381 

KK 123 
KM Runoff subbasin 123 
BA 0.414 
LG 0.35 0.35 4.15 0.41 
UI 487 704 260 97 
UI 0 0 0 0 
* 

HEC-1 INPUT 

LINE 

KK RCPI23 
KM Route flaw from CP I23 to CP 125 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 5260 0.0212 
RX 0 100 230 245 255 260 400 
RY 1300 1299 1298 1296 1296 1298 1299 

KK CPI25 
KM Combine I23 with 125 
HC 2 0.732 
* 

KK RCP125 
KM Route flow f rom CP I25 to CP I27 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5160 0.0118 



KK I27 
KM Runoff subbasin 127 
BA 0.403 
LG 0.35 0.35 4.25 0.42 0 
UI 328 850 318 51 0 0 0 0 0 0 

UI 0 0 0 0 0 0 0 0 0 0 

KK CPI27 
KM Combine 125 with 127 
HC 2 1.135 

HEC-1 INPUT 

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

KK 129 
i(M Runoff subbasin 129 
BA 0.373 
LG 0.35 0.35 4.00 0.47 0 
UI 399 837 182 0 0 0 0 0 0 0 

UI 0 0 0 0 0 0 0 0 0 0 

KK CPI29 
KM Combine I27 with I29 
HC 2 1.508 

RCP129 
Route flow from CP 129 to CP I31 
1 FLOW -1 

0.050 0.045 0.050 3780 0.0090 
0 11 35 45 50 60 85 

1121.5 1118.25 1118 1117 1117 1118 1118.25 

131 
Runoff subbasin I31 

CP131 
Combine 129 with I31 
2 1.869 

RCPI31 
Route flow from CP 131 to CP 133 
2 FLOW -1 

0,050 0.045 0,050 5320 0.0077 
0 9 35 55 65 85 110 

1071 1068.25 1068 1067 1067 1068 1068.25 

I33 
Runoff subbasin 133 

HEC-1 INPUT 

. .  1.......2.......3.......4.......5.......6.......7. 
1 

LINE ID.. 



KK RCPI33 
KM Route flow from CP I33 to CP I35 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5310 0.0062 
RX 0 9 35 55 65 85 110 
RY 10311028.25 1028 1027 1027 10281028.25 

KK 135 
KM Runoff subbssin 135 

KK RCPI35 
KM Route flow from CP I35 to CP 137 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 4060 0.0048 
RX 0 9 35 55 65 85 110 

KK 137 
KM Runoff subbasin I37 
BA 0.409 
LG 0.35 0.37 5.20 0.25 0 
UI 333 8 63 322 52 0 0 0 
UI 0 0 0 0 0 0 0 
* 

KK CP137 
KM Combine I35 with I37 
KC 2 3.289 

KK I37RIV 
KM Combine I36RIV, A45 with 137 
RC 3 363.368 
* 

HEC-1 INPUT 

LINE 

RCPI37 
Route flow from CP I37RIV to CP A46RIV (WATERMAN WASH) 
1 FLOW -1 

0,050 0.035 0.050 2050 0.0031 
0 2500 5060 5140 5220. 5300 7500 8600 

1000 990 985 980 980 985 990 1000 

RCPA36 
Route flow from CP A36 to CP A46 

C, Pi."W -1  

.-.. 
Runoff from A46 

0.198 
0.49 0.03 4.65 0.47 0 
11 20 55 7 1 92 9 6 86 82 64 47 



LINE 

1 

LINE 

KK CPA46 
KM Combine A36 with A46 
KC 2 0.633 

KK A46RIV 
KM Combine A45RIV with A46 
HC 2 364.001 

KK RCPA46 
KM Route flow in Waterman Wash from CP A46RIV to CP I5ORIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0,050 2250 0.0029 
RX 0 3700 3900 4050 4200 4550 4900 6200 
RY 990 980 979 975 975 979 980 990 
* 

HEC-1 INPUT PAGE199 

KK I38 
KM Runoff subbasin 138 

KK RCPI38 
KM Route flow from CP I38 to CP I39 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 4510 0.0156 
RX 0 100 225 235 2 4 0  250 375 500 
RY 1220 1219 1218 1217 1217 1218 1219 1220 

KM Roc 
RS 3 FLOW -1 
RC 0,050 0,045 0.050 4510 0.0156 
DY n inn 225 235 2 4 0  250 375 500 

KK 139 
KM Runoff subbasin 139 
BA 0.217 
LG 0.35 0.35 4.25 0.42 0 
UI 276 482 71 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CPI39 
KM Combine 138 with 139 
HC 2 0.465 

KK RCPI39 
KM Route flow from CP I39 to CP I40 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5140 0.0115 
RX 0 9 35 50 55 70 95 104 
RY 11901188.25 1188 1187 1187 11881188.25 1190 

KK 140 
KM Runoff subbasin I40 
BA 0.408 
LG 0.35 0.35 4.20 0.43 
US 332 861 322 51 
UI 0 0 0 0 

KK CPI4O 
KM Combine 139 with I40 
HC 2 0.873 
* 

HEC-1 INPUT PAGE200 

KK RCPI40 
KM ~ o u t e  flow from CP 140 to CP I41 
RS 2 FLOW -1 



1 

LINE 

KK RCPI41 
KM Route flow from CP 141 to CP 142 
RS 4 FLOW -1 

KK I42 
KM Runoff subbasin I42 

KK CPI42 
KM Combine I41 with 142 
HC 2 1.771 

KK RCPI42 
KM Route flow from CP I42 to CP 143 

HEC-1 INPUT 

KK I43 
KM Runoff subbasin 143 

KK CPI43 
KM Combine I42 with 143 
HC 2 2.203 

KK RCPI43 
KM Route flow from CP 143 to CP 149 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 2760 0.0077 
RX 0 9 35 55 65 85 110 119 
RY 10101008.25 1008 1007 1007 10081008.25 1010 
* 

KK I44 
KM Runoff subbasin I44 
BA 0.709 
LG 0.35 0.35 4.15 0.44 20 
UI 454 1331 753 161 4 3 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK RCPI44 
KM Route flow from CP I44 to CP I45 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5170 0.0113 



KK I45 
KM Runoff subbasin I45 
BA 0.351 
LG 0.35 0.35 4.45 0.37 0 
UI 286 740 277 45 0 
UI 0 0 0 0 0 * 

KK CPI45 
KM Combine I44 with I45 
HC 2 1.060 
* 

HEC-1 INPUT 

LINE 

KK RCPI45 
KM Route flaw from CP 145 to CP 146 

KK I46 
KM Runoff subbasin I46 
BA 0.460 
LG 0.35 0.35 4.10 0.46 0 
UI 329 922 425 82 0 

KK CP146 
KM Combine 145 with I46 
HC 2 1.520 

KK RCPI46 
KM Route flow from CP I46 to CP 147 
RS 2 FLOW -1 
RC 0,050 0.045 0.050 5230 0,0087 
RX 0 9 35 55 65 85 110 119 
RY 10811078.25 1078 1077 1077 10781078.25 1081 

KK 147 
KM Runoff subbasin I47 
8A 0.349 
LG 0.30 0.25 4.00 0.47 6 
UI 80 242 445 324 162 60 2 1 12 0 0 
U1 0 0 0 0 0 0 0 0 0 0 * 

KK CPI47 
KM Combine I46 with I47 
HC 2 1.868 
* 

KK RCPI47 
KM Route flow from CP 147 to CP 148 
RS 2 FLOW - 1 
RC 0.050 0.045 0.050 5360 0.0065 
RX 0 9 50 70 8 0 100 140 149 
RY 10261023.25 1023 1022 1022 10231023.25 1026 
* 

HEC-1 INPUT PAGE203 1 

LINE 

KK I48 
KM Runoff subbasin 148 
BA 0.337 
LG 0.35 0.35 4.30 0.41 0 
UI 241 675 312 60 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 a 



KM Combine I47 with 148 
HC 2 2.206 

KK RCPI48 
KM Route flow from CP 148 to CP I49 
RS 1 FLOW -1 
RC 0.050 0,045 0.050 2920 0.0077 
RX 0 9 35 55 65 85 110 119 
RY 1011 1008.25 1008 1007 1007 1008 1008.25 1011 

KK 149 
KM Runoff subbasin 149 
BA 0.383 
LG 0.35 0.35 4.60 0.34 1 
UI 487 852 125 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 
* 

KK CPI49 
KM Combine 143. I48 with I49 
HC 3 4.792 
* 

KK RCPI49 
KM Route flow from CP 149 to CP I50 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 4260 0.0060 
RX 0 10 60 80 90 110 160 170 
RY 991.5 988.5 988 987 987 988 988.5 991.5 

HEC-1 INPUT * LINE 

7668 
7669 
7670 
7671 

KK RCP161 
KM Route flow from CP 161 to CP 150 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 4060 0.0083 
RX 0 100 400 420 430 450 750 850 
RY 990 989 988 987 987 988 989 990 

KK I50 
KM Runoff subbasin I50 

KK ISORIV 
KM Combine A46RIV with 150 
HC 2 369.644 * 

KK RCPI50 
KM Route flow from CP I50RIV to CP I62RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 2920 0.0047 
RX 0 40 1300 1375 1445 1520 2120 2160 
RY 984 981 973 968 968 973 981 984 
* 

KK I62 
KM Runoff subbasin 162 



7701 
7702 
7703 
7704 
7705 
7706 

1 

LINE 

1 

LINE 

K K  I62RIV 
KM Combine I50RIV with 162 

K K  RCPI62 
KM Route flow from CP I62HIV to CP A49RIV (WATERMAN WASH) 
RS 2 FLOW -1 
RC 0,050 0.035 0.050 5100 0.0032 
RX 0 20 1010 1085 1160 1235 2235 2255 
RY 955 953 945 940 940 945 953 955 
* 

HEC-1 INPUT 

K K  RDAll 
KM Route diverted flaw from CP All to CP A15 .-~ ~~~ ~ 

RS 6 FLOW -1 
RC 0.050 0.045 0.050 11540 0.0080 
RX 0 5 35 65 70 100 135 140 
RY 1098 1097 1096 1095 1095 1096 1097 1098 
* 

K K  A15 
KM Runoff from A15 

K K  CPA15 
KM Combine DM11 with A15 
HC 2 12.104 
* 

I<K A16 
KM Runoff from A16 

K K  CPA16 
KM Combine A15 with A16 
HC 2 12.437 
% 

K K  RCPA16 
KM Route flow from CP A16 to CP A35 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 5320 0.0061 
RX 0 110 220 295 310 385 495 605 
RY 1045 1043.5 1042 1041 1041 1042 1043.5 1045 

K K  DM02A 
KM Return diverted flow from CP AO2A in basin A03 
DR DVA02A 

HEC-1 INPUT 

K K  RDAO2A 
KM Route diverted flow from CP A02 to CP A03 ...- 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 3101 0.0090 
RX 0 8 95 115 130 150 250 258 
RY 1260.5 1259 1258 1257 1257 1258 1259 1260.5 



KK A03 
KM Runoff from A03 

KK CPA03 
KM Combine DRAOZA with A03 
HC 2 10.424 

KK RCPAO3 
KM ~oute flow from CP A03 to CP A64 
RS 4 FLOW -1 
RC 0,050 0.045 0.050 9580 0.0069 
RX 0 10 155 170 185 200 320 330 
RY 1190.5 1189 1188 1187 1187 1188 1189 1190.5 

KK A64 
KM Runoff from A64 

KK DA64 
KM Divert flow from CP A64 into basin A18 
KM Natural divergence of flow due to a braided channel network. 
DT DVA64 
DI 0 3 9 162 372 867 2048 3598 5317 7301 
DQ 0 12 4 8 107 295 725 1360 2055 2861 
* 

HEC-1 INPUT 

KK RCPA64 
KM Route remainder flow from CP A64 to CP A10 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 6760 0.0069 
RX 0 5 155 170 185 200 320 325 
RY 1150 1149 1148 1147 1147 1148 1149 1150 

KK DRAOZB 
KM Return Diverted flow from CP A02 in basin A10 
DR DVA02B 

RDA02B 
Route diverted flow from 
8 FLOW -1 

0.050 0.045 0.050 18990 
0 10 30 4 5 

1190.5 1188.5 1188 1187 

KK DAlO 
KM Divert flow from CP A10 into A17 

KK A10 
KM Runoff from A10 
BA 0.928 
LG 0.35 0.35 4.80 0.30 0 
U I  87 322 491 807 743 510 321 140 87 
U I  23 23 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

KK CPAlO 
KM Combine A64, DR02B with A10 
HC 3 12.130 



KM Natural divergence of flow due to a braided channel network. 

K K  RCPAlO 
KM Route remainder flow from CP A10 to CP A34 
RS 4 FLOW - 1 
RC 0.050 0.045 0.050 8920 0.0082 
RX 0 5 55 75 85 105 155 160 
RY 1090.5 1089 1088 1087 1087 1088 1089 1090.5 
* 

I 

LINE 

HEC-1 INPUT 

K K  A34 
KM Runoff from A34 
BA 0.385 
LG 0.35 0.39 5.70 0.20 0 
U I  136 397 568 271 8 1 23 0 0 0 0 
U I  0 0 0 0 0 0 0 0 0 0 
* 

K K  CPA34 
KM Combine A10 with A34 
HC 2 12.515 

K K  RCPA34 
KM Route flow from CP A34 to CP A35 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3080 0.0061 
RX 0 110 220 295 310 385 495 605 
RY 1045 1043.5 1042 1041 1041 1042 1043.5 1045 
* 

K K  A35 
KM Runoff from A35 
BA 0.847 
LG 0.35 0.35 5.00 0.28 0 
U I  195 587 1079 787 394 145 50 32 0 0 
U I  0 0 0 0 0 0 0 0 0 0 
* 

KK CPA35 
KM Combine A16, A34 with A35 
HC 3 16.440 

5 
Route flow from CP A35 to CP A47 

A4 7 
Runoff from A47 

0.791 
0.48 0.05 4.60 
43 7 3 186 

HEC-1 INPUT 

..... 4 ....... 5.......6.......7.......8.......9.... LINE 

K K  CPA47 
KM Combine A35 with A47 
HC 2 17.231 

KK RCPA47 
KM Route flow from CP A47 to CP A49 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 7640 0.0042 



LINE 

KK A48 
KM Runoff from A48 

KK RCPA48 
KM Route flow from CP A48 to CP A49 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 2240 0.0043 
RX 0 163 326 490 510 674 837 1000 
RY 970 969 968 967 967 968 969 970 

KK A49 
KM Runoff from A49 
BA 0.751 
LG 0.35 0.35 4.45 0.37 0 
UI 120 386 652 812 493 249 109 44 23 0 
11T 0 0 0 0 0 0 0 0 0 0 

KK CPA49 
KM Combine A47, A48 with A49 
HC 3 19.041 
* 

KK A49RIV 
KM Combine CP I62RIV with CP A49 
KM Tuthill Road crossing at A49RIV 
HC 2 377.944 
* 

HEC-1 INPUT PAGE2 10 

KK RCPA49 
KM Route flow 
RS 2 FLOW 
RC 0.050 0.035 
RX 0 600 
RY 970 960 
* 

in Waterman Wash from CP (WATERMAN WASH) 

KK A04 
KM Runoff from A04 
BA 0.743 
LG 0.35 0.35 2.57 1.25 0 
UI 427 1299 870 220 45 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK DA04 
KM Divert flow from CP A04 into basin A06 
KM Natural diverqence of flow due to a braided channel network 

KK RCPA04 
KM Route remainder flow from CP A04 to CP A07 
RS 7 FLOW -1 
RC 0.050 0.045 0.050 8740 0.0128 
RX 0 150 300 310 340 360 510 680 
RY 1296 1295 1294 1293 1293 1294 1295 1297 

KK A07 
KM Runoff from A07 
BA 0.523 
LG 0.35 0.35 2.79 1.09 0 
UI 201 604 759 325 98 24 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 



1 

LINE 

1 

LINE 

KK CPA07 
KM Combine A04 with A07 
HC 2 1.266 

KK DA07 
KM ~ivert flow from CP A07 into basin A22 
KM Natural divergence of flow due to a braided channel network. 
DT DVAO7 
DI 0 5 6 236 765 2075 4754 8362 12780 17930 
DQ 0 2 5 108 390 1171 2848 5135 7952 11249 
A 

HEC-1 INPUT PAGE211 

KK RCPA07 
KM Route remainder flow from CP A07 to CP A21 -~~~ 

RS 9 FLOW -1 
RC 0.050 0.045 0.050 12400 0.0108 
RX 0 110 243 280 300 350 550 780 
RY 1110 1108 1107 1106 1106 1107 1108 1109 

KK DA09 
KM Divert flow from CP A09 into basin A18 
KM Natural divergence of flow due to a braided channel network. 
DT DVA09 
DI 0 49 188 395 993 2255 3956 5853 8045 
DQ 0 7 30 69 176 413 749 1108 1521 
* 

KK RCPA09 
KM Route remainder flow from CP A09 to CP A08 
RS 3 FLOW -1 
RC 0.050 0.045 0,050 4350 0.0074 
RX 0 8 80 110 120 150 210 218 
RY 1181 1179.5 1179 1178 1178 11791179.5 1181 

KK A08 
KM Runoff from A08 
BA 2.117 
LG 0.35 0.35 3.05 0.89 0 
UI 149 529 832 1159 1757 1339 971 662 317 
UI 121 4 6 4 5 4 6 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK CPAO8 
KM Combine A09 with A08 
HC 2 2.901 

KK DAO8 
KM Divert flow from CP A08 into basin A19 
KM Natural diverqence of flaw due to a braided channel network. 

HEC-1 INPUT 

KK RCPAO8 
KM Route remainder flow from CP A08 to CP A21 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 4210 0.0292 
RX 0 180 300 336 400 460 590 850 
RY 1151 1150 1149 1148 1148 1149 1150 1152 



A2 1 
Runoff from A21 

1.056 
0.35 0.35 4.60 0.34 0 
148 487 780 1147 736 441 183 90 32 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

CPA2l 
Combine A08, A07 with A21 
3 5.222 

DA2 1 
Divert flow from CP A21 into basin A32 

Natural divergence of flow due to a braided channel network 

RCPA21 
Route remainder flow from 
5 FLOW -1 

0.050 0.045 0.050 5780 
0 125 240 290 

1110 1108 1107 1106 

KK A20 
KM Runoff from A20 
BA 0.337 
LG 0.35 0.36 5.00 0.28 0 
UI 108 316 493 261 84 2 6 15 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

KK CPA20 
KM Combine A21 with A20 
HC 2 5.559 

HEC-1 INPUT 

@ LINE 

KK DAZO 
KM Divert flow from CP A20 into basin A32 
KM Natural divergence of flow due to a braided channel network. 
n~ nvn7n 

KK RCPA20 
KM Route remainder flow from CP A20 to cP A51 
RS 25 FLOW - 1 
RC 0.050 0.045 0.050 23360 0.0058 

KK A51 
KM Runoff from A51 

KK CPA51A 
KM Combine A20 with A51 
HC 2 7.087 

KK RDA09 
KM Route diverted flow from CP A09 to CP A18 



LINE 

8079 
8080 
8081 
8082 
8083 
8084 

1 

LINE 

RS 11 FLOW -1 
RC 0.050 0.045 0.050 11950 0.0075 
RX 0 100 200 245 255 300 400 500 
RY 1140 1139 1138 1136 1136 1138 1139 1140 

KK Dm64 
KM Return diverted flow A64 
DR OVA64 * 

KK RDA64 
KM Route diverted flow from CP A64 to CP A18 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 8360 0.0070 
RX 0 100 200 245 255 300 400 500 
RY 1140 1139 1138 1136 1136 1138 1139 1140 

HEC-1 INPUT PAGE214 

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

KK A18 
KM Runoff from A18 

KK CPA18 
KM Combine DWLO9, DM64 with A18 
HC 3 12.677 

KK DAl8 
KM Divert flaw from CF A18 into basin A33 
KM Natural diverqence of flow due to a braided channel network. 

KK RCFA18 
KM Route remainder flow from CP A18 to CPA19 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 2190 0.0071 
RX 0 80 115 145 160 190 225 305 
RY 1095 1094 1093 1091 1091 1093 1094 1095 

KK RDA08 
KM Route diverted flow from CP A08 to CP A19 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 9690 0.0076 
RX 0 80 115 145 160 190 225 305 
RY 1095 1094 1093 1091 1091 1093 1094 1095 
* 

KK A19 
KM Runoff from A19 

* 
HEC-1 INPUT PAGE215 

KK CPA19A 
KM Combine Dm08 with A19 
HC 2 3.364 
* 



KM Combine CPA19A with routed flow from A18 
HC 2 15.257 
* 

KK RCPA19 
KM ROUTE FLOW FROM A19 TO A63 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 8410 0.0071 
RX 0 80 115 145 160 190 
RY 1050 1049 1048 1046 1046 1048 
* 

KK A63 
KM RUNOFF FROM A63 

KK CPA63A 
KM COMBINE A19 WITH A63 
HC 2 15.864 

KK RDAlO 
KM Route diverted flaw from CP A10 to CP A17 
RS 4 FLOW -1 

KK A17 
KM Runoff from A17 

HEC-1 INPUT 

LINE 

KK RDA18 
KM Route diverted flow from CP A18 to CP A33 
RS 6 FLOW -1 
RC 0.050 0.045 0.050 7360 0.0090 
RX 0 65 130 180 200 250 
RY 1068 1067 1067 1066 1066 1067 

KM Runoff from A33 

KK CPA33A 
KM Combine Dm18 with A33 
HC 2 12.960 

KK CPA33 
KM COMBINE A17 WITH A33 



LINE 

8188 
8189 
8190 
8191 
8192 
8193 

1 

LINE 

KK KCPA33 
KM Route flow from CP A33 to CP A63 
RS 4 FLOW -1 
RC 0.050 0,045 0.050 4200 0.0024 
RX 0 90 180 230 255 305 405 500 
RY 1040 1039 1038 1037 1037 1038 1038 1039 
* 

KK CPA63 
KM COMBINE A33 WITH CPA63A 
HC 2 17.649 * 

HEC-1 INPUT 

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

KK RCPA63 
KM Route flaw from CP A63 to CP A50 
RS 7 FLOW -1 
RC 0.050 0.045 0.050 10560 0.0067 
RX 0 163 326 490 510 674 837 1000 
RY 1000 999 998 997 997 998 999 1000 

KK CPASO 
KM Combine A63 with A50 
HC 2 18.643 
* 

KK RCPA5O 
KM Route flow from CP A50 to CP A51 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 3870 0.0048 
RX 0 9 40 115 165 255 285 294 
RY 959 957.25 957 956 956 957 957.25 959 

KK CPA51 
KM Combine A50 with CPA51P 
HC 2 22.829 

KK A51RIV 
KM Combine A49RIV with A51 
HC 2 388.643 

KK RCPA51 
KM Route flow in Waterman Wash from CP A51RIV to CP A56RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 270 0.0057 
RX 0 10 1500 1660 1800 1900 3400 3410 
RY 952 950 943 940 940 943 950 952 
* 

KK A05 
KM Runoff from A05 

* 
HEC-1 INPUT PAGE218 

KK RCPA05 
KM ~oute flow from CP A05 to CP A26 

FLOW -1 
n n45 0.050 9390 0.0087 

155 170 180 200 400 405 



A23 
Runoff from A23 

0.233 
0.35 0.35 3.09 
53 163 296 
0 0 0 

KK RCPA23 
KM Route flow from CP A23 to CP A26 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 9070 0.0079 
RX 0 175 335 350 370 
RY 1138 1136 1135 1133 1133 

KK A25 
KM Runoff from A25 
BA 0.215 
LG 0.35 1 
UI ~ - -  76 

A2 5 
Route flow from CP A25 to CP A26 KM 

RS 2 FLOW -1 
RC 0.050 0.045 0.050 3340 0.0092 
RX n 70 140 175 205 

KK A2 6 
KM Runoff from A2 6 
BA 0.499 
LG 0.35 0.35 3.74 0.55 0 
UI 124 370 665 448 204 
U1 0 0 0 0 0 

KK CPA26 
KM Combine A05, A23, A25 with A26 
HC 4 3.088 
* 

HEC-1 INPUT 

LINE 

KK RCPA26 
KM Route flow from CP A26 to CP A27 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 7990 0.0073 
RX 0 5 150 155 170 
RY 1048 1047 1046 1045 1045 

KK A27 
KM Runoff from A27 

KK CPA27A 
KM Combine A26 with A27 
HC 2 4.194 
* 

KK A28 
KM Runoff from A28 

KK RCPA28 
KM Route flow from CP A28 to CP A27 



RS 1 FLOW - 1 
RC 0.050 0.045 0.050 2220 0.0041 
RX 0 480 560 620 650 670 900 1500 
RY 1045 1040 1037 1034 1034 1037 1040 1043 

KK CPA27 
KM Combine A28 with A27 
HC 2 4.745 

KK RCPA27 
KM Route flow from CP A27 to CP A29 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 4120 0.0052 
RX 0 10 35 50 75 110 160 170 
RY 1017 1015 1014 1011 1011 1014 1015 1017 

HEC-1 INPUT PAGE220 

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

1 

LINE 

KK A2 9 
KM Runoff from A29 

KK CPA29 
KM Combine A27 with A29 
HC 2 5.933 

KK DM04 
KM Return diverted flaw from CP A04 
DR OVA04 
* 

KK RDA04 
KM Route diverted flow from CP A04 to CP A06 
RS 13 FLOW -1 
RC 0.050 0.045 0.050 15250 0.0130 
RX 0 100 210 220 240 255 550 830 
RY 1298 1297 1296 1295 1295 1296 1297 1300 

A0 6 
Runoff from A06 

KK CPAO6 
KM Combine Dm04 with A06 
HC 2 1.850 

KK KCPA06 
KM Route flow from CP A06 to CP A24 
RS 7 FLOW -1 
RC 0.050 0,045 0.050 10750 0.0087 
RX 0 100 210 237 260 300 400 510 
RY 1120 1119 1118 1117 1117 1118 1119 1120 
+ 

HEC-1 INPUT PAGE221 

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

1 

LINE 

KK Dm07 
KM Return diverted flow from CP A07 
OR DVA07 

KK RDA07 
KM Route diverted flow from CP A07 to CP A22 
RS 19 FLOW -1 



KK A22 
KM Runoff from A22 

KK CPA22 
KM Combine DM07 with A22 
HC 2 1.844 

KK RCPA22 
KM Route flow from CP A22 to CP A24 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 1520 0.0074 
RX 0 5 35 45 60 
RY 1080 1079 1078 1077 1077 
* 

KK A24 
KM Runoff from A24 
BA 1.355 
IG 0.35 0.35 3.17 0.83 
UI 145 516 786 1311 
UI 36 0 0 0 
UI 0 0 0 0 
* 

KK CPA24 
KM Combine A06, A22 with A24 
HC 3 4.307 

HEC-1 INPUT 

e LINE 

8340 
8341 
8342 
8343 
8344 
8345 

KK RCPA24 
KM Route flow from CP A24 to CP A30 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 8420 0.0072 
RX 0 8 50 65 85 
RY 1048 1046.5 1045 1043 1043 
* 

KK A30 
KM Runoff from A30 
BA 0.675 
LG 0.35 0.35 3.88 0.50 
UI 68 246 374 619 
UI 17 0 0 0 
UI 0 0 0 0 

KK CPA30A 
KM Combine A24 with A30 
HC 2 4.982 
* 

KK CPA30 
KM Combine A29 with A30 
HC 2 10.915 

KK RCPA30 
KM Route flow from CP A30 to CP A52 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 3020 0.0063 
RX 0 150 270 320 400 
RY 1005 1003 1001 997.5 997.5 
* 



LINE 

8412 
8413 
8414 

1 

LINE 

KK CPA52A 
KM Combine A30 with A52 
HC 2 11.132 

KK A31 
KM Runoff from A31 
BA 0.538 
LG 0.35 0.38 5.60 0.22 0 
UI 66 224 349 5 60 395 257 115 62 2 4 15 
UI 15 0 0 0 0 0 0 0 0 0 

HEC-1 INPUT PAGE22 3 

KK RCPA31 
KM Route flow from CP A31 to CP A32 
RS 4 FLOW - 1 
RC 0.050 0.045 0.050 7790 0.0067 
RX 0 9 60 65 80 90 115 124 
RY 1039 1037.25 1037 1036 1036 1037 1037.25 1039 

KK DM21 
KM Return diverted flow from CP A21 
DR DVA21 

KK RDA21 
KM Route diverted flow from CP A21 to CP A32 
RS 14 FLOW -1 
RC 0.050 0.045 0.050 17400 0.0077 
RX 0 180 360 385 405 430 570 700 
RY 1100 1098 1097 1096 1096 1097 1098 1099 

KK RDA20 
KM Route diverted flow from CP A20 to CP A32 
RS 11 FLOW -1 
RC 0.050 0.045 0.050 11660 0.0075 
RX 0 180 360 385 405 430 570 700 
RY 1100 1098 1097 1096 1096 1097 1098 1099 
* 

KK A32 
KM Runoff from A32 

KK CPA32A 
KM Combine DRA21, Dm20 with A32 
HC 3 6.768 
* 

HEC-1 INPUT 

KK CPA32 
KM Combine A31 with A32 
HC 2 7.306 

KK RCPA32 
KM ~oute flow from CP A32 to CP A52 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 1510 0.0071 
RX 0 8 40 52 93 111 152 160 



KK CPA52 
KM Combine A32 with A52 
HC 2 17.173 

KK RCPA52 
KM Route flow from CP A52 to CP A55 
RS 1 FLOW -1 
RC 0,050 0.045 0.050 1960 0.0042 
RX 0 8 150 175 215 
RY 994 992.5 990 987.5 987.5 

KK A53 
KM Runoff from A53 
BA 1.746 
LG 0.35 0.35 2.86 1.02 0 
UI 300 945 1662 1851 1098 
U1 0 0 0 0 0 
UI 0 0 0 0' 0 
* 

KK A5 4 
KM Runoff from A54 

KK CPA54 
KM COMBINE A53 WITH A54 
HC 2 2.253 

RCPA54 
Route flow 
1 FLOW 

0.050 0.045 
0 245 

1005 1000 

from CP 
-1 

0.050 
270 
998 

INPUT 

LINE 

KK A55 
KM Runoff from A55 
BA 0.613 
LG 0.35 0.35 3.64 0.59 1 
UI 234 709 890 381 114 
U1 0 0 0 0 0 

KK CPA55A 
KM Combine A54 with A55 
HC 2 2.865 

KK CPA55 
KM Combine A52 with A55 
HC 2 20.038 

KK RCPA55 
KM Route flow from CP A55 to CP A56 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 9140 0.0048 
RX 0 10 160 175 255 
RY 963.5 961.5 960 958 958 
* 

KK A5 6 
KM Runoff from A56 
BA 1.839 
LG 0.35 0.35 4.40 0.37 13 
UI 294 945 1596 1989 1207 
UI 0 0 0 0 0 
UI 0 0 0 0 0 



K K  CPA56 
KM Combine A55 with A56 
HC 2 21.877 
* 

LINE 

1 

LINE 

K K  A56RIV 
KM Combine A51RIV with A56 
HC 2 404.960 * 

K K  RCPA56 
KM Route flow in Waterman Wash from CP A56RIV TO CP I63RIV (WATERMAN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 1890 0.0046 
RX 0 10 1000 1100 1280 1400 2400 2410 
RY 942 940 932 930 930 932 940 942 

HEC-1 INPUT PAGE22 6 

K K  RCPI51 
KM Route flow from CP I51 to CP 153 
RS 4 FLOW -1 

K K  I53 
KM Runoff subbasin 153 

K K  RCPI53 
KM Route flow from CP I53 to CP I55 
RS 2 FLOW -1 
RC 0,050 0.045 0.050 5590 0.0105 
RX 0 9 35 45 50 60 8 5 94 
RY 11301128.25 1128 1127 1127 11281128.25 1130 

K K  155 
KM Runoff subbasin I55 

K K  CP155 
KM combine I53 with I55 
HC 2 0.908 

HEC-I INPUT 

K K  RCPI55 
KM Route flaw Eram CP 155 to CP 157 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 3210 0.0091 
RX 0 9 35 4 5 50 60 85 94 
RY 1095 1093.25 1093 1092 1092 1093 1093.25 1095 



K K  CP157 
KM Combine I55 with 157 
HC 2 1.098 
* 

K K  RCPI57 
KM Route flow from CP I57 to CP I72 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 2910 0.0079 
RX 0 100 400 420 430 
RY 1080 1079 1078 1077 1077 * 

K K  172 
KM Runoff subbasin I72 

K K  CPI72 
KM Combine 157 with I72 
HC 2 1.304 

K K  RCPI72 
KM Route flow from CP I72 to CP 160 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 8520 0.0087 
RX 0 9 35 55 65 
RY 10251023.25 1023 1022 1022 
* 

HEC-1 INPUT 

ID.......l ....... 2.......3.......4.......5... 

K K  I60 
KM Runoff subbasin 160 
BA 1.025 
LG 0.35 0.35 4.70 0.31 9 
UI 330 958 1503 793 253 
UI 0 0 0 0 0 

K K  CPI60A 
KM Combine 172 with I60 
HC 2 2.329 
* 

K K  154 
KM Runoff subbasin 154 
BA 0.352 
LG 0.35 0.35 4.00 0.47 0 
UI 327 771 227 33 0 
UI 0 0 0 0 0 





KM Runoff subbasin I65 

KK CPI65 
KM Combine 164 with 165 
HC 2 2.792 

KK CP160 
KM COMBINE I65 WITH I60 
HC 2 5.120 
* 

KK RCP160 
KM Route flow from CP 160 to CP I66 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 2250 0.0044 
RX 0 13 110 130 145 165 305 318 
RY 995 993.5 992 990 990 992 993.5 995 

KK I66 
KM Runoff subbasin I66 

KK CP166 
KM Combine I60 with I66 
HC 2 6.027 

HEC-1 INPUT 

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

KK RCP166 
KM Route flow from CP 166 to CP I67 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 5610 0.0044 
RX 0 6 200 220 240 260 460 466 

KK 167 
KM Runoff subbasin I67 
BA 0.970 
LG 0.35 0.36 5.10 0.26 14 
UI 503 1557 1220 359 81 0 0 0 
UI 0 0 0 0 0 0 0 0 

KK CPI67 
KM Combine I66 with 167 
KM Route length to CPI69 is insignificant 
HC 2 6.997 

KK I69 
KM Runoff subbasin I69 
BA 0.173 
LG 0.35 0.35 4.40 0.38 17 
UI 268 357 40 0 0 0 0 0 



KM COMBINE 167, I68 WITH 169 
HC 3 7.461 
* 

I 
LINE 

8744 
8745 
8746 

1 

LINE 

KK RCPI69 
KM Route flaw 
RS 3 FLOW 
RC 0.050 0.045 
RX 0 450 
RY 970 965 
* 

HEC-1 INPUT 

KK I70 
KM Runoff subbasin I70 
BA 0.368 
LG 0.35 0.35 4.90 0.29 12 
UI 211 644 431 108 23 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK CPI70 
KM Combine I69 with 170 
HC 2 7.829 

KK 171 
KM Runoff subbasin I71 
BA 0.421 
LG 0.35 0.35 4.50 0.36 16 
UI 391 923 271 40 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK CPI71 
KM Combine I70 with 171 
HC 2 8.250 
* 

KK RCPI71 
KM Route flow from CP 171 to CP I63 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 1250 0.0045 
RX 0 10 210 235 260 285 4 60 470 
RY 945 943 942 940 940 942 943 945 

KK I63RIV 
KM Camhine A56RIV with 163 
HC 2 413.504 

HEC-1 INPUT E 

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

KK RCPI63 
KM Route flow in Waterman Wash from CP 163RIV TO CP A57RIV (WATERMRN WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 4640 0.0046 
RX 0 10 1000 1100 1280 1400 2400 2410 
RY 940 938 930 928 928 930 938 940 



1 

LINE 

KK A57RIV 
KM Combine I63RIV with A57 
HC 2 414.972 

RCPA57 
Route flow in Waterman Wash from CP A57RIV TO CP A60RIV (WATERMAN WASH) 
3 FLOW -1 

0,050 0.035 0.050 7520 0.0019 
0 400 600 700 900 1000 2300 3500 

920 910 900 894 894 900 910 915 

A58 
Runoff from A58 

KK CPA59 
KM COMBINE A58 WITH A59 
HC 2 3.387 
* 

HEC-1 INPUT PAGE234 

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

KK RCPA59 
KM Route flow from CP A59 to CP A60 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 6400 0.0080 
RX 0 10 30 45 80 95 115 125 
RY 930.5 928.5 927.5 924 924 927.5 928.5 930.5 

KK CPA60 
KM Combine A59 with A60 
HC 2 5.054 

KK A6ORIV 
KM Combine A57RIV with A60 
KM Approxmately 2500 feet upstream of Eagle Mt. Rd. and 125th A". intersect 
HC 2 420.026 

KK RCPA60 
KM Route flow in Waterman Wash from CP A60RIV to CP A62RIV (WATERMU7 WASH) 
RS 1 FLOW -1 
RC 0.050 0.035 0.050 5140 0.0055 
RX 0 600 1000 1200 1380 2100 2600 4300 
RY 895 890 884 879 878 883 890 895 



1 

1 

INPUT 
LINE 

NO. 

47 

56 
53 

59 

65 

72 

78 

8 5 

88  

94 

101 

107 

113 

116 

124 
122 

125 

131 

138 

141 

147 

A62 
Runoff from A62 

HEC-1 INPUT 

LINE ID ....... 1 ....... 2.......3.......4.......5.......6... 

8822 KK A62RIV 
8823 KM C o m b i n e  A61, A62 w i t h  A6ORIV 
8824 HC 3 422.194 

+ 
8825 Z Z  

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING (--->I DIVERSION OR PUMP FLOW 

( .I CONNECTOR I<---) RETURN OF DIVERTED OR PUMPED FLOW 
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I * * * )  RUNOFF ALSO COMPUTED AT THIS LOCATION 

PEAK 
TIME OF 

OPERATION STATION FLOW 
STAGE 
t 

HYDROGRAPH AT 
+ F02  1 0 0 1 .  

DIVERSION TO 
t DVFO2 5 4 7 .  

HYDROGRAPH AT 
t DF02 4 5 4 .  

ROUTED TO 
+ RCPF02 1 3 0 .  

HYDROGRAPH AT 
t F 0 1  1 6 5 1 .  

ROUTED TO 
t RCPFOl 1 0 7 0 .  

HYDROGRAPH AT 
+ F04 1 0 9 3 .  

3 COMBINED AT 
+ CPF04 1 8 6 8 .  

ROUTED TO 
t RCPF04 1 5 0 9 .  

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 

PEAK 

6-HOUR 24-HOUR 72-HOUR 

1 2 . 3 3  8 7 .  2 2 .  11. 

1 2 . 3 3  4 8 .  1 2 .  6 .  

1 2 . 3 3  3 9 .  1 0 .  5 .  

1 5 . 8 3  3 8 .  1 0 .  5 .  

1 2 . 5 0  1 8 5 .  4 6 .  2 2 .  

1 3 . 1 7  1 8 4 .  4 6 .  2 2 .  

1 2 . 8 3  1 8 8 .  4 7 .  2 3 .  

1 3 . 0 0  4 0 4 .  1 0 2 .  4 9 .  

1 3 . 6 7  3 9 9 .  1 0 2 .  4 9 .  

BASIN MAXIMUM 

AREA STAGE MAX 

HYDROGRAPH AT 



ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 



ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYOROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

HYDROGRAPH AT 



ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 



2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRRPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

F11 

CPFll 

DVFll 

OF11 

RCPFll 

F16 

CPF16 

DVF16 

DF16 

RCPF16 

DRFll 

RDFll 

F17 

CPF17 

RCPFll 

F2 4 

CPF24 

RCPF24 

F23 

RCPFZ3 

F21 

CPF21 

RCPF21 

DRF12 

RDF12 

DRF13 

RDF13 

F14 



HYDROGRAPH AT 

4 COMBINED AT 

ROUTED T O  

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED T O  

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED T O  

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

D I V E R S I O N  TO 

HYDROGRAPH AT 

ROUTED TO 



HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

5 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRRPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRRPH AT 

ROUTED TO 

RCPE09 

E l 0  

CPElO  

DVElO 

DElO 

RCPElO 

E 0 6  

RCPE06 

E04 

RCPE04 

E l l  

D V E l l  

D E l l  

R C P E l l  

E 0 5  

CPE05  

DVEO5 

DE05 

RCPEOS 

D R E l l  

R D E l l  

E l 2  

CPE12  

RCPE12 

E 2 5  

CPE25  

RCPE25 

E2  6 



HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 



+ DREO9 182. 12.17 11. 3. 1. .30 

ROUTED TO 
+ RDE09 40. 14.67 11. 3. 1. .30 

HYDROGRAPH AT 
+ DRE10 135. 12.17 18. 4. 2. .40 

ROUTED TO 
+ RDElO 60. 15.33 18. 4. 2. .40 

HYDROGRAPH AT 
+ El3 1212. 12.50 175. 44. 21. 1.53 

3 COMBINED AT 
t CPE13 1209. 12.50 202. 51. 24. 1.93 

DIVERSION TO 
+ DVE13 630. 12.50 106. 27. 13. 1.93 

HYDROGRAPH AT 
+ DE13 579. 12.50 97. 24. 12. 1.93 

ROUTED TO 
t RCPE13 498. 12.83 96. 24. 12. 1.93 

HYDROGRAPH AT 
t DREO5 978. 12.83 283. 72. 35. 9.67 

ROUTED TO 
+ RDEO5 860. 13.50 282. 72. 35. 9.67 

HYDROGRAPH AT 
+ E24 289. 12.33 28. 7. 3. .23 

3 COMBINED AT 
+ CPE24 1102. 13.33 394. 101. 49. 11.43 

ROUTED TO 
t RCPE24 891. 14.33 384. 101. 49. 11.43 

HYDROGRAPH AT 
+ E08 736. 12.50 91. 23. 11. .96 

ROUTED TO 
t RCPEOB 502. 13.17 91. 23. 11. .96 

HYDROGRAPH AT 
+ DRE13 630. 12.50 106. 27. 13. 1.93 

ROUTED TO 
+ RDE13 513. 13.00 105. 27. 13. 1.93 

HYDROGRAPH AT 
t E23 377. 12.33 43. 11. 5. .33 

3 COMBINED AT 
t CPE23 1008. 13.00 236. 59. 29. 3.22 

ROUTED TO 
+ RCPE23 830. 13.61 232. 59. 29. 3.22 

HYDROGRAPH AT 
+ E34 385. 12.33 39. 10. 5. .30 

3 COMBINED AT 
t CPE34 1417. 14.17 620. 166. 80. 13.02 

ROUTED TO 
+ RCPE34 1394. 14.33 614. 166. 80. 13.02 

HYDROGRAPH AT 
+ E07 096. 12.33 88. 22. 11. 1.07 

ROUTED TO 
t RCPE07 586. 12.83 88. 22. 11. 1.07 

HYDROGRAPH AT 
t El4 1095. 12.17 71. 18. 8. .82 

ROUTED TO 
+ RCPE14 625. 12.50 71. 18. 8. .82 
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+ D43 247. 12.17 18. 4. 2. .15 

HYDROGRAPH AT 
+ GI2 986. 12.33 119. 30. 14. 1.03 

DIVERSION TO 
+ DVG12 638. 12.33 75. 19. 9. 1.03 

HYDROGRAPH AT 
+ DG12 348. 12.33 44. 11. 5. 1.03 

ROUTED TO 
+ RCPGl2 247. 13.00 44. 11. 5. 1.03 

HYDROGRAPH AT 
+ 638 409. 12.33 39. 10. 5. .34 

2 COMBINED AT 
+ CPG38 417. 12.33 83. 21. 10. 1.37 

3 COMBINED AT 
+ G38RIV 11270. 13.67 8312. 3227. 1577. 154.80 

ROUTED TO 
+ RCPG38 11084. 13.83 8287. 3227. 1577. 154.80 

HYDROGRAPH AT 
+ D34 1432. 12.33 150. 38. 18. 1.20 

ROUTED TO 
+ RCPD34 1080. 12.67 150. 38. 18. 1.20 

HYDRDGRAPH AT 
+ D42 334. 12.17 24. 6. 3. .21 

2 COMBINED AT 
+ CPD42 1080. 12.67 174. 43. 21. 1.41 

HYDROGRAPH AT 
+ DRG12 638. 12.33 75. 19. 9. 1.03 

ROUTED TO 
+ RDG12 615. 12.83 75. 19. 9. 1.03 

HYDROGRRPH AT 
+ G39 612. 12.50 89. 22. 11. .76 

2 COMBINED AT 
+ CPG39 1021. 12.67 162. 41. 20. 1.79 

3 COMBINED AT 
+ D42RIV 11148. 13.83 8331. 3286. 1605. 156.97 

ROUTED TO 
+ RCPD42 11068. 14.00 8319. 3286. 1605. 156.97 

HYDROGRAPH AT 
+ D4 1 428. 12.17 37. 9. 4. .29 

2 COMBINED AT 
+ D41RIV 11068. 14.00 8319. 3293. 1609. 157.27 

ROUTED TO 
+ RCPD41 11067. 14.00 8318. 3293. 1608. 157.27 

HYDRDGRAPH AT 
+ GO2 2401. 12.33 370. 114. 55. 2.06 

HYDROGRAPH AT 
+ GO3 2847. 12.33 469. 147. 71. 2.46 

2 COMBINED AT 
t CPG03 5219. 12.33 834. 260. 125. 4.52 

ROUTED TO 
+ RCPG03 3913. 12.83 834. 259. 125. 4.52 

HYDROGRAPH AT 
+ DRG08 204. 12.33 19. 5. 2. .40 

ROUTED TO 
+ RDGO 8 117. 13.00 19. 5. 2. .40 

HYDROGRAPH AT 
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t DVC07 740. 12.33 66. 17. 8. 2.41 

HYDROGRAPH AT 
f ~ C 0 7  1213. 12.33 139. 35. 17. 2.41 

ROUTED TO 
+ RCPC07 1003. 12.50 139. 35. 17. 2.41 

HYDROGRAPH AT 
f DRC18 28. 12.17 3. 1. 0. .72 

ROUTED TO 
t RDCl8 22. 12.50 3. 1. 0. .72 

HYDROGRAPH AT 
f C19 392. 12.17 27. 7. 3. .26 

3 COMBINED AT 
+ CPC19 1038. 12.50 167. 42. 20. 3.39 

DIVERSION TO 
+ UVC 19 548. 12.50 96. 24. 12. 3.39 

HYDROGRAPH AT 
+ ~ C 1 9  490. 12.50 72. 18. 9. 3.39 

ROUTED TO 
f RCPC19 408. 12.83 72. 18. 9. 3.39 

HYDROGRAPH AT 
f DRC17 291. 12.17 38. 10. 5. .84 

ROUTED TO 
+ RDC17 210. 12.67 38. 10. 5. .84 

HYDROGRAPH AT 
t C29 518. 12.17 39. 10. 5. .34 

3 COMBINED AT 
+ CPC29 744. 12.17 147. 37. 18. 3.85 

ROUTED TO 
t RCPC29 411. 13.17 141. 37. 18. 3.85 

HYOROGRRPH AT 
f C28 120. 12.00 7. 2. 1. .05 

ROUTED TO 
t RCPC28 15. 13.17 6. 2. 1. .05 

HYDROGRAPH AT 
+ DRC19 548. 12.50 96. 24. 12. 3.39 

ROUTED TO 
f RDC19 513. 12.67 95. 24. 12. 3.39 

HYDROGRAPH AT 
t C27 324. 12.17 23. 6. 3. .21 

2 COMBINED AT 
t CPC27 513. 12.67 117. 29. 14. 3.60 

ROUTED TO 
f RCPC27 350. 13.00 115. 29. 14. 3.60 

HYDROGRAPH AT 
+ DRC07 740. 12.33 66. 17. 8. 2.41 

ROUTED TO 
t RDC07 411. 12.83 66. 17. 8. 2.41 

HYDROGRAPH AT 
+ C21 703. 12.17 44. 11. 5. .56 

DIVERSION TO 
+ DVCZI 446. 12.17 30. 8. 4. .56 

HYDROGRAPH AT 
+ DC21 257. 12.17 14. 3. 2. .56 

ROUTED TO 
+ RCPC21 146. 12.33 14. 3. 2 .  .56 
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HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

CPC47A 

CPC47 

RCPC47 

B09 

CPB09 

RCPBO9 

B01 

RCPBOl 

802 

RCPB02 

803 

CPBO3 

DVB03A 

DB03A 

DVB03B 

DB03E 

RCPB03 

B13 

CPB13 

DVB13 

DB13 

RCPB13 

B04 

RCPB04 

805 

CPB05 

RCPB05 

806 



HYDROGRAPH A T  

3 COMBINED A T  

HYDROGRAPH AT 

2 COMBINED A T  

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

RCPBO6 

6 1 0  

C P B l O  

B l l  

C P B l l  

R C P B 1 1  

8 1 2  

C P B 1 2 A  

C P B 1 2  

H 0 2  

R C P H 0 2  

H 0 1  

C P H O l  

DVHOl 

DHOl 

RCPHOl  

HZ4 

C P H 2 4  

RCPH24 

H 5 5  

C P H 5 5  

R C P H 5 5  

H 5 6  

C P H 5 6  

R C P H 5 6  

H 5 7  

C P H 5 7  

R C P H 5 7  



2 COMBINED AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDHOGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 
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HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 
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ROUTED TO 
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HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 
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HYDROGRAPH AT 
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HYDROGRAPH AT 

2 COMBINED AT 

HYDROGPAPH AT 
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HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 



3 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGFAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 
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2 COMBINED AT 
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2 COMBINED AT 
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2 COMBINED AT 
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2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 



ROUTED TO 
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ROUTED TO 

HYDROGRAPH AT 
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HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 
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2 COMBINED AT 
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B64RIV 

RCPB64 

H09 

RCPHO9 
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CPHlO 

RCPHlO 

DRHll 

RDHll 

H38 

CPH38 

RCPH38 

H39 

CPH39 
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DH39 
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H41 
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2 COMBINED AT 
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2 COMBINED AT 

2 COMBINED AT 
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HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 
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HYDROGRAPH AT 

ROUTED TO 
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2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

I34 

CPI34 

HCPI34 

I36 

CPI36 

I36RIV 

RCPI36 

A0 1 

RCPAO1 

A02 

CPAO2 

DVAOZA 

DAOZA 

DVA028 

DAOZB 

RCPAO2 
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CPAll 

DVAll 

DAll 

RCPA11 

A1 4 

CPA14 

RCPA14 

A3 8 

RCPA38 

A37 

CPA37 
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2 COMBINED AT 
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ROUTED TO 
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HYDROGRAPH AT 
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HYDROGRAPH AT 
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HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 
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3 COMBINED AT 

2 COMBINED AT 
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HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

CP146 

RCPI46 

I47 

CPI47 

RCPI47 

I48 

CPI48 

RCPI48 

149 

CPI49 

RCPI49 

I61 

RCPI61 

I50 

CP150 

I50RIV 

RCPI50 

I62 

I62RIV 

RCPI62 

DRAll 

RUAll 

A15 

CPA15 

A16 

CPA16 

RCPA16 

ORA02A 



HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBXNED AT 

RDA02A 

A03 

CPAO3 

RCPA03 

A64 

CPA64 

DVA64 

DA64 

RCPA64 

DRA02B 

RDA02B 

A10 

CPAlO 

DVAlO 

DAlO 

RCPAlO 

A3 4 

CPA34 

RCPA34 

A35 

CPA35 

RCPA35 

A4 7 

CPA47 

RCPA4 7 

A48 

RCPA48 

A4 9 



2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 
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HYDROGRAPH AT 
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HYDROGRAPH AT 

2 COMBINED AT 
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CPA49 

A49RIV 
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RCPA09 
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CPAO8 

DVAO8 
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RCPAOB 

A2 1 
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OVA2 1 
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A2 0 

CPA20 



+ DVA20 285. 13.17 78. 20. 10. 5.56 

HYDROGRAPH AT 
+ DA2 0 407. 13.17 127. 32. 15. 5.56 

ROUTED TO 
+ RCPA20 302. 16.00 120. 32. 15. 5.56 

HYDROGRAPH AT 
+ A5 1 1146. 12.67 199. 50. 24. 1.53 

2 COMBINED AT 
+ CPA51A 1130. 12.67 300. 81. 39. 7.09 

HYDROGRAPH AT 
+ Dm09 117. 12.33 11. 3. 1. .78 

ROUTED TO 
+ RDAO 9 48. 13.83 11. 3. 1. .78 

HYDROGRAPH AT 
+ DRA64 584. 13.50 188. 47. 23. 11.20 

ROUTED TO 
+ RDA64 550. 14.17 187. 47. 23. 11.20 

HYDROGRAPH AT 
+ A18 832. 12.33 100. 25. 12. .69 

3 COMBINED AT 
+ CPAl8 801. 12.33 288. 73. 35. 12.68 

DIVERSION TO 
+ DVA18 428. 12.33 154. 39. 19. 12.68 

HYDROGRAPH AT 
t DA18 373. 12.33 134. 34. 16. 12.68 

ROUTED TO 
+ RCPA18 344. 12.50 133. 34. 16. 12.68 

HYDROGRRPH AT 
+ DRAOB 690. 12.67 100. 25. 12. 2.90 

ROUTED TO 
+ RDAOB 528. 13.17 99. 25. 12. 2.90 

HYDROGRAPH AT 
+ A19 646. 12.33 65. 16. 8. .46 

2 COMBINED AT 
+ CPA19A 637. 12.33 162. 41. 20. 3.36 

2 COMBINED AT 
+ CPA19 886. 12.33 284. 72. 35. 15.26 

ROUTED TO 
t RCPA19 659. 12.83 281. 72. 35. 15.26 

HYDROGRAPH AT 
+ A63 841. 12.17 84. 21. 10. .61 

2 COMBINED AT 
t CPA63A 912. 12.33 355. 92. 44. 15.86 

HYDROGRAPH AT 
+ DRAlO 811. 13.83 309. 78. 38. 12.13 

ROUTED TO 
+ RDAlO 737. 14.50 304. 78. 38. 12.13 

HYDROGRAPH AT 
+ A17 662. 12.50 83. 21. 10. .57 

2 COMBINED AT 
+ CPA17 737. 14.50 379. 98. 47. 12.70 

HYDROGRAPH AT 
+ DM18 428. 12.33 154. 39. 19. 12.68 

ROUTED TO 
+ RDAl8 310. 13.00 151. 39. 19. 12.68 

HYDROGRAPH AT 
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ROUTED TO 
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3 COMBINED AT 
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ROUTED TO 
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8 NORMRL END OF HEC-1 *' 



Appendix D.6.3 
HEC-1 MODEL FOR WATERSHED J 



* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
ENGINEERS * 

JUN 1998 * 

@ EERING CENTER * 
VERSION 4.1 * 

ST ET * 

95616 * 
* RUN DATE 10JAN05 TIME 08:56:07 * 

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

* 

* U.S. ARMY CORPS OF 

* HYDROLOGIC 

* 609 SECOND 

* DAVIS, CALIFORNIA 

* (916) 756-1104 

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT, 
STRUCTURE. 

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 
VERSION 

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 

a KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

1 HEC-1 INPUT PAGE 1 

LINE ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 
ID FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
ID WATERMAN WASH - Contract # 2002C024 
T" .. 

4 ID Prepared by: 
5 ID Engineering and Environmental Consultants 
6 ID 3003 N. Central, Suite 600 
7 ID Phoenix, Arizona 85012 
8 ID Phone: 602-248-7702 FAX: 602-248-7851 
9 ID 
10 ID 
11 ID 

ID 
ID 6/10/03 Filename: Watershed J.IH1 
ID Last Revised: 01/03/05 
ID 
ID 1. The storm used was 100-year, 24-hour. 
ID 2. S-qraph was the unit hydrograph. . . 
ID 3. Time step of 10 minutes. 
ID 4. A point rainfall of 4.4 inches from NOAA 2 with Maricopa County Areal red" 
ID 5. Green-Ampt loss methods were used. Normal depth Channel routing. 
ID 6. The sub-basin parameters were generated using FCDMC's DDMSW software. 
ID 7. 100 % of contributing area carried with each branch of every split on the 



PAGE 2 HEC-1 INPUT 

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

RCPJ26 
Route flow from CP 526 to CP 533 
4 FLOW - 1 

0.050 0.045 0.050 11380 0.0099 
0 150 325 365 420 460 580 660 

1013 1008 1004 1000 1000 1004 1008 1013 

33 3 
Runoff subbasin J33 

CPJ33 
Combine 526 with 533 
2 1.857 

RCPJ33 
Route flow 

1 FLOW 
0.050 0,045 

0 40 
950 942 

~- ~ 

Runoff subbasin 534 
0.454 
0.35 0.35 4.25 0.41 44 
577 1009 149 0 0 0 
0 0 0 0 0 0 

CPJ34 
Combine 533 with J34 
2 2.311 

PAGE 3 HEC-1 INPUT 

I D .  LINE 

:e flow from CP 534 to CP 535 Rout 
1 FLOW -1 

0.050 0.045 0.050 880 0.0069 
n 7n 4 5 7 o 170 195 

J35 
Runoff subbasin J35 

0.401 





1 

LINE 

KK 54 8 
KM Runoff subbasin 548 
BA 0.869 
LG 0.35 0.35 4.55 0.35 24 
[ I T  332 1006 1261 540 161 42 0 0 0 0 

KK CPJ48 
KM Combine 531. 532 with 548 
HC 3 1.641 
* 

HEC-1 INPUT PAGE 5 

KK RCPJ53 
KM Route flow from CP 553 to CP 547 
RS 1 FLOW - 1 
RC 0.050 0.045 0.050 8640 0.0201 
RX 0 160 305 320 335 350 400 440 
RY 975 974 973 970 970 973 974 975 
* 

KK J4 7 
KM Runoff subbasin 547 

KK J30 
KM Runoff subbasin J30 
BA 0.333 
LG 0.35 0.35 4.00 0.43 61 
UI 213 625 354 7 6 19 0 0 0 0 0 
U I  0 0 0 0 0 0 0 0 0 0 

KK RCPJ3O 
KM Route flow from CP 530 to CP 546 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 8950 0.0200 
RX 0 2 5 50 60 70 80 90 100 
RY 1040 1038 1035 1030 1030 1035 1038 1040 

KK J4 6 
KM Runoff subbasin 546 

HEC-1 INPUT PAGE 6 

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

KK CP546 
KM Combine 330 with J46 
HC 2 0.897 

KK 545 
KM Runoff subbasin J45 
BA 0.337 
LG C.35 0.35 4.60 0.34 27 



K K  544 
KM Runoff subbasin 544 

K K  NULL2 
KM Combine 344, J45, 546, 347, 548 with NULL1 
KM This operation is used to combine hydrographs at the Gila River 
KM to reduce the stack, do NOT use the resultant value. 
HC 6 7.376 * 

K K  503 
KM Runoff subbasin 503 
BA 2.169 
LG 0.35 0.35 4.40 0.37 33 
UI 1124 3483 2728 801 182 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

K K  RCPJ03 
KM R O U ~ ~  flow from CP J03 to CP J02 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 3790 0.0105 
RX 0 11 160 180 220 240 390 401 
RY 11851182.75 1182 1180 1180 11821182.75 1185 

K K  J02 
KM Runoff subbasin J02 

HEC-1 INPUT 

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

K K  RCPJ02 
KM Route flow from CP 502 to CP J05 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 750 0.0114 
RX 0 9 250 270 320 340 540 549 
RY 11601158.25 1157 1155 1155 11571158.25 1160 

K K  501 
KM Runoff subbasin SO1 

K K  RCPJOl 
KM Rou te  flow from CP J01 to CP J05 
RS 2 FLOW -1 
RC 0.050 0,045 0.050 9540 0.0191 
RX 0 75 130 170 260 300 390 490 
RY 1252 1248 1244 1240 1240 1244 1248 1252 

PAGE 7 

K K  J05 
KM Runoff subbasin 505 
BA 0.321 
LG 0.35 0.35 4.30 0.41 0 
UI 103 301 470 249 78 2 6 14 0 0 
UI 0 0 0 0 0 0 0 0 0 
A 



1 

LINE 

1 

LINE 

KK CPJ05 
KM Combine J01, 502 with JO5 
HC 3 7.221 

KK RCPJO5 
KM Route flow from CP J05 to CP J14 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 12040 0.0094 
RX 0 8 260 280 330 350 610 618 
RY 1106 1104.5 1103 1100 1100 1103 1104.5 1106 
* 

HEC-1 INPUT 

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

KK J14 
KM Runoff subbasin 514 

KK CPJ14A 
KM Combine J05 with 514 
HC 2 9.354 

KK J2 5 
KM Runoff subbasin 525 
BA 0.523 
LG 0.35 0.35 4.30 0.38 57 
UI 201 604 759 325 98 24 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

KK RCPJ25 
KM Route flow from CP J25 to CP J14 
RS 1 FLOW - 1 
RC 0,050 0.045 0.050 1120 0.0101 
RX 0 6 50 60 7 5 8 5 145 151 
RY 10481046.75 1046 1044 1044 10461046.75 1048 

KM Combine J25 with 514 
HC 2 9.877 
* 

KK RCPJ14 
KM Route flow from CP J14 to CP J23 
RS 1 FLOW - 1 
RC 0.050 0.045 0.050 4080 0.0116 
RX 0 14 210 230 270 290 490 504 
RY 10181015.25 1013 1010 1010 10131015.25 1018 

KK 32 4 
KM Runoff subbasin 524 
BA 0.185 
LG 0.35 0.39 5.70 0.20 9 
UI 579 135 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 

PAGE 8 

HEC-1 INPUT PAGE 9 

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

KK RCPJ24 
KM Route flaw from CP 324 to CP 323 

KK 32 3 
KM Runoff subbasin 523 
BP 0.332 
LG 0.26 0.26 4.80 0.35 30 



LINE 

RCPJ23 
Route flow from CP 323 to CP 529 
1 FLOW -1 

0.050 0.045 0.050 5100 0.0088 
0 14 170 190 270 290 340 354 

988 985.25 983 980 980 983 985.25 988 

52 9 
Runoff subbasin 529 

KK CPJ29 
KM Combine 523 with 529 
HC 2 12.239 

KK RCPJ29 
KM Route flow from CP 529 to CP 543 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 5970 0.0104 
RX 0 11 60 7 0 115 125 165 176 
RY 912 909.75 907 900 900 907 909.75 912 
* 

HEC-1 INPUT 

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

KK 54 3 
KM Runoff subbasin 543 
BA 0.551 
LG 0.32 0.32 4.45 0.39 2 4 
UI 317 963 645 164 32 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 

KK CPJ43 
KM Combine 529 with 543 
HC 2 12.791 

KK J42 
KM Runoff subbasin J42 
BA 0.201 
LG 0.35 0.35 4.35 0.40 31 
UI 702 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

KK J41 
KM Runoff subbasin 541 
BA 0.182 
LG 0.35 0.35 4.45 0.37 22 
UI 636 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

KK NULL3 
KM Combine 543, J42, 541 with NULL2 
KM This operation is used to combine hydrographs at the Gila River 
KM to reduce the stack, do NOT use the resultant value. 
HC 4 20.549 

PAGE 10 

.10 



K K  DJ04 
KM Divert flow from 504 into 506 
KM Natural diveraence of flow due to a braided channel network. 

PAGE 11 HEC-1 INPUT 

1 LINE 

RCPJO4 
Route remainder P l o w  from 

7 PT,OW -1 

507 
Runoff subbasin 507 

0.452 

CPJO7 
Combine 504 with 507 
2 0.865 

from CP J07 to CP Jll 
- 1  

K K  Jll 
KM Runoff subbasin Jll 
BA 0.252 
LG 0.35 0.35 4.10 0.46 0 
UI 320 561 82 0 0 0 0 0 

KK CPJll 
KM Combine 507 with Jll 
HC 2 1.117 

HEC-1 INPUT PAGE 12 

.9......10 LINE 

K K  516 
KM Runoff subbasin 516 
BA 0.288 

K K  CPJ16 
KM Combine Jll with J16 
HC 2 1.405 

K E  DRJ04 
KM Return Diverted flow from CP J04 in basln J06 
DK DViT04 



KK 80504 
KM Route diverted flow to CP 506 
RS 4 PT,OW -1 

KK 50 6 
KM Runoff subbasin 506 
BA 0.352 
LG 0.35 0.35 4.00 0.47 0 
UI 287 742 277 4 6 0 

KK CPJO6 
KM Combine DRJ04 with J06 
HC 2 0.764 
* 

KK RCPJ06 
KM Route flow from CP 506 to CP 310 
RS 4 FLOW -1 
RC 0.050 0.045 0.050 4840 0.0113 
RX 0 190 370 390 410 
RY 1123 1122 1122 1120 1120 

HEC-1 INPUT 

ID ....... I.... . . .  2.. . . . . .  3.... ... 4.......5... 
PAGE 13 

...... 7.......8.......9......10 LINE 

KK CPJlO 
KM Combine 506 with 510 
HC 2 1.059 

KK RCPJlO 
KM Route flow from CP J10 to CP J15 
RS 5 FLOW -1 
RC 0.050 0.045 0.050 5470 0.0098 
RX 0 170 340 380 420 
RY 1042 1041 1041 1040 1040 

KK CP515A 
KM Combine ,310 with 515 
HC 2 1.671 

KK CPJ15 
KM Combine 516 with 515 
HC 2 2.664 

KK RCPJ15 
KM Route flow from CP J15 to CP J20 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 3630 0.0072 
RX 0 190 365 385 405 
RY 1020 1016 1013 1010 1010 

Kh J08 
KM Runoff subbasin JOE 





KK CPJ17 
KM Combine J12, 513 with J17 
HC 3 1.821 

KK RCPJ17 
KM Route flow from CP 517 ta CP 554 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 6130 0.0093 
RX 0 8 8 0 100 120 
RY 1024 1022.5 1022 1020 1020 

KK 55 4 
KM RUNOFF FROM 354 
BA 0.151 
LG 0.35 0.35 4.90 0.29 3 
UI 87 264 177 44 10 
UI 0 0 0 0 0 

KK CPJ54 
KM Combine 517 with 554 
HC 2 1.972 
* 

KK 52 0 
KM Runoff subbasin 520 
BA 0.551 
LG 0.35 0.39 6.20 0.17 37 
UI 448 1163 435 69 0 

PAGE 16 

10 

HEC-1 INPUT 

LINE 

KK CPJ20 
KM Combine J15, 554 with S2O 
HC 3 5.187 

KK RCPJZO 
KM Route flow from CP 520 to CP 521 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 1000 0.0041 
RX 0 10 250 260 280 
RY 997 995 993 990 990 

J18 
Runoff subbasin J18 

0.866 
0.34 0.34 4.40 0.39 
199 601 1102 806 
0 0 0 0 

KK RCPJl8 
KM Route flow from CP J18 to CP 521 
RS 2 FLOW -1 
RC 0.050 0.045 0.050 5020 0.0087 
RX 0 9 35 50 80 
RY 1015 1013.25 1013 1010 1010 
* 

KK J2 1 
KM Runoff subbasin 521 
BA 0.199 
LG 0.30 0.30 4.35 0.43 18 
UI 54 158 277 172 69  
UI 0 0 0 0 0 

KK CPJZlA 
KM Combine S18 with 321 
HC 2 1.065 



1 

LINE 

1 

LINE 

KK CP521 
KM COMBINE 520 WITH 521 
ilC 2 6.252 * 

KK RCPJ21 
KM Route flow from CP 521 to CP J22 
RS 3 FLOW -1 
RC 0.050 0.045 0.050 6150 0.0041 
RX 0 10 250 260 280 290 420 430 
RY 987 985 983 980 980 983 985 987 
* 

HEC-1 INPUT 

KK 519 
KM Runoff subbasin J19 
BA 0.096 
LG 0.34 0.34 4.45 0.38 2 
UI 103 215 47 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
* 

KK RCPJ19 
KM Route flow from CP 519 to CP 522 
RS 9 FLOW -1 
RC 0,050 0.045 0.050 9750 0.0072 
RX 0 100 190 220 250 280 370 470 
RY 1000 999 998 997 997 998 999 1000 

KK 522 
KM Runoff subbasin 522 

KK RCPJ22 
KM ~ o u t e  flow from CP 522 ta CP 539 
RS 4 PLOW -1 
RC 0.050 0.045 0.050 11340 0.0075 
RX 0 11 60 70 140 150 300 311 
RY 927 924.75 923 920 920 923 924.75 927 

KK 540 
KM Runoff subbasin 540 

KK RCPJ4O 
KM Route flow from CP 540 to CP 539 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 600 0.013 
RX 0 13 25 40 55 75 8 0 93 
RY 891 888.5 888 883 883 888 888.5 891 

PAGE 17 

HEC-1 INPUT PAGE 18 

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

KK 53 9 
KM Runoff subbasin 539 



INPUT 
LINE 

NO. 

KK 53 8 
KM Runoff subbasin 338 

KK 32 8 
KM Runoff subbasin J28 

527 
1 Runoff subbasin J27 

LINE 

689 
690 
691 
692 
693 
694 
695 

KK RCPJ27 
KM Route flow from CP 527 to CP J37 
RS 1 FLOW -1 
RC 0.050 0.045 0.050 2000 0.0068 
RY 0 15 75 85 95 105 135 150 
RY 888 885 883 880 880 883 885 888 

HEC-1 INPUT 

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

KK J3 7 
KM Runoff subbasin J37 

KX 53 6 
KM Runoff subbasin 536 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

( V )  ROUTING > DIVERSION OR PUMP FLOW 

( . I CONNECTOR < RETURN OF DIVERTED OR PUMPED FLOW 

PAGE 19 

. .10 











6 4 3  RCPJ40 

649  5 3  9  

6 5 6  CPJ39 . . . . . .  .................. 

6 5 9  5 3 8  

I 
6 6 6  5 2  8  

6 7 3  5 2 7  

680  C P J 2 7 . .  .......... 
v 
v 

6 8 3  RCPJ27 

6 8 9  5 3 7  

6 9 6  CPJ37  ............ 

699  3 3 6  

(***I RUNOFF ALSO COMPUTED AT THIS LOCATION 
RUNOFF SUMMARY 

FLOW IN CUBIC FEET PER SECOND 
TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
TIME OF 

OPERATION STATION FLOW PEAK 
STAGE 
+ &HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
+ J 2  6  1 0 4 5 .  1 2 . 0 0  1 2 1 .  4 0 .  1 9 .  

ROUTED TO 
+ RCPJ26 6 1 3 .  1 2 . 5 0  1 2 1 .  4 0 .  1 9 .  

HYDROGRAPH AT 
+ 5 3  3  1 9 4 8 .  1 2 . 1 7  2 6 1 .  8 1 .  3 9 .  

2 COMBINED AT 
+ CPJ33  2 3 6 7 .  1 2 . 3 3  3 7 9 .  1 2 0 .  5 8 .  

ROUTED TO 
t RCP333 2 2 6 5 .  1 2 . 3 3  3 7 9 .  1 2 0 .  5 8 .  

HYDROGRAPH AT 
+ 5 3 4  8 8 6 .  1 2 . 0 0  9 4 .  3 0 .  1 5 .  

2  COMBINED AT 
+ CPJ34 2 4 8 9 .  1 2 . 1 7  4 7 1 .  1 5 0 .  7 2 .  

ROUTED TO 
+ RCPJ34 2 5 0 7 .  1 2 . 3 3  4 7 1 .  1 5 0 .  7 2 .  

HYDROGRAPH AT 
+ 5 3 5  8 2 5 .  1 2 . 0 0  8 2 .  2 6 .  1 3 .  

2  COMBINED AT 
+ CPJ35  3 0 2 9 .  1 2 . 1 7  5 5 1 .  1 7 5 .  8 5 .  

HYDROGRAPH AT 
+ J 5 1  5 0 7 .  1 2 . 0 0  5 7 .  1 9 .  9 .  

HYDROGRAPH AT 
+ 552  2 3 4 .  1 2 . 0 0  1 6 .  5 .  2 .  

HYDROGRAPH AT 
+ 3 5 0  1 1 5 9 .  1 2 . 0 0  1 3 0  4 3 .  2 1 .  

HYDROGFAPP AT 

BASIN MAXIMUM 

AREA STAGE MAX 



5 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGBAPH AT 

6 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 



HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH A T  

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH A T  

HYDROGRAPH AT 

4 COMBINED AT 

HYDROGRAPH A T  

D I V E R S I O N  TO 

HYDROGRAPH A T  

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 



ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGmPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

CPJll 

RCPJll 

516 

CPJ16 

DRJ04 

RDJO4 

J06 

CPJO6 

RCPJ06 

J10 

CPJlO 

RCPJlO 

J15 

CPJ15A 

CPJ15 

RCPJ15 

508 

RCPJOX 

J12 

CPJ12 

RCPJ12 

J09 

RCPJ09 

J13 

CPJ13 

RCPJ13 

517 

CPJl7 



HYDROGMPH AT 

2 COMBINED AT 

HYDROGMPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGMPH AT 

2 COMBINED A T  

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

HYDROGMPH AT 

HYDROGMPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

R C P J 1 7  

5 5  4 

C P J 5 4  

5 2 0  

C P J 2 0  

RCPJZO 

J 1 8  

R C P J l 8  

5 2  1 

C P J 2 1 A  

C P J 2 1  

RCP J 2  1 

J19 

R C P J 1 9  

J 2 2  

C P J 2 2  

R C P J 2 2  

J 4  0 

R C P J 4 0  

3 3  9 

C P J 3 9  

J 3 8  

5 2 8  

52 7 

C P J 2 7  

R C P J 2 7  

3 3 7  

C P J 3 - l  



*'* NORMAL END OF HEC-1 ***  


