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Project Summary Report

Project Description

. Worksheet RCPA41

Flow Elerment lrregular Channel
Method Manning's Formula
Solve For Channel Depth
input Data

Slope 0.003200 fift

Discharge 28,026.00 cfs

Options
Current Roughness Method Improved Lotter's Mathod
Open Channel Weighting Method Improved Lotter's Mathod
Closed Channel Weighting Metho Hortor's Method
Resulis
Mannings Goefficlent 0.049
Water Surface Elevation 1,049.16 ft
Elevation Range 1,040.00 to 1,060.00
Flow Area B,996.8 ft2
Wetted Perimeter 3,732.62 ft
Top Width 3,732.87 ft
Actual Depth 9.16 ft
Critical Elevation 1,047.33 fi
Criticat Slope 0.028212 fifft
. Velocity 3.12 fifs
Welocity Head Q.15 fi
Spacific Energy 1,049.31 ft
Froude Number 0.35
Flow Type Subcritical
Roughness Segmenis
Start End Mannings
Station Station Coefficient
0+00 37+00 0.050
37+00 41400 0.035
41400 83+00 0.050

Matural Channg{ Points

Station Elevation
() (ft)

0+00 1,060.00
15+00 1,050.00
37+00 1,045.00
39+20 1,040.00
40+00 1,040.00
41400 1,046.00
6000 1,050.00
83+00 1,060.00

Project Enginger: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

gh.Aroutes fowaterman routes fofm?2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [814k]
04/14/04 03:15:57 PM Hasestad Methods, Inc. 37 Brookside Road  Walterbury, GT 06708 USA  [203) 755-16686 Page 1 of 59




Cross Section
Cross Section for Irregular Channel

Praoject Descripticn

Worksheet
Flow Element
Method

Solve For

RCPA41

Irreguiar Channal
Manning's Formula
Channel Depth

Section Data

Mannings Coefficignt
Slope

Water Surface Elevation
Elevation Range
Discharge

0.049
' Q.003200 fft
1,043.16 ft
1,040.00 to 1,080.00
28,026.00 ofs

1,060.00% e

1,040.00
0+00

s care

10400 20+00 30400 40+00 50+00 60+00 70+00 80+00 90+00

V:EU.OB
H:1

NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSLULTANS INC.
. droutes foiwaterman routes f6.fma ENGINEERING & ENVIRONMENTAL CONSULTANTS INC,
04/14/04 02:57:38 PM ©® Haestad Methods, Inc. 37 Brookside Aoad  Waterbury, CT 06708 USA

Flowhaster v8.1 [814k]
(203} 755-1665 Page 1 of 1




Project Description

Worksheet RCPA42

Flow Element Irregular Channel
Method Manning’s Formula
Solva For Channel Dapth
Input Data

Slope 0,002400 ft/it

Discharge 28,076.00 cis

Project Summary Report

Options

Current Roughness Method
Open Ghannel Weighting Method
Ciosed Channel Weighting Metho

Improved Lotter's Method
Improved Lotter's Method
Horton’s Method

Results

Mannings Coefficient
Water Surface Elevation

Elevation Range

0.048

1,029.74 ft

1,020.00 to 1,040.00

Filow Area 3,348.5 fi2
Wetted Perimeter 3,321.16 it
Top Width 3,320.84 ft
Actual Depth 9.74 it
Critical Elevation 1,027.42 ft
Critical Slope 0.026948 ft/it
Velocity 3.00 fifs
Velocity Head C.14 ft
Specific Energy 1,029.88 ft
Froude Number 0.32
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station Station Coefficient
0+00 33+00 0.050
33+00 37+00 0.035
37+00 72+00 0.050

Natural Channel Points

Siation Elevation
() (i

0+00 1,040.00
15+00 1,030.00
33+00 1,025.00
35+00 1,020.00
35+80 1,020,00
37+00 1,026.00
50+00 1,030.00
72+00 1,040.00

g Aroutes fowaterman routes fe.fm?2
04/14/04 03:15:57 PM

© Haestad Methods, Inc.

EMGINEERING & ENVIRONMENTAL CONSULTANTS INC.

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
FlowMaster vé.1 [614Kk]

Fage 2 of 59

37 Brookside Road Waterbury, CT 08708 USA  (203) 785-1668




Cross Section
Cross Section for Irregular Channel

Praject Description

Workshest RCPA42 .
Flow Efement Irregular Channel

Method Manning’s Formula

Solve For Channel Deapth

Section Data

Mannings Coeflicient 0.048
Slope £.002400 fi/it
wWater Surface Elevation 1,029.74 ft
Elevation Range . 1,020.00 to 1,040.00 )
Discharge 28,076.00 cfs

T ——r

1,040.0 0% ez 20
i A

1,020.00 g o ,
0+00 10400 20+00 30+00 40+00 50+00 60+00 70+00 80+00

vizo.0\
i1
NTS

Proiect Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.
o routes fowaterman routes fo.fmi2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [814k]
04/14/04 03:09:26 PM @ Haestad Methods, Inc. 37 Brookside Road  Watarbury, CT 08708 USA  (203) 755-1666 Page 1 of 1




Project Description

Project Summary Report

Worksheet RCPA44

Flow Element Irregular Ghannsi
Method Manning’s Formula
Solve For Channel Depth
Input Data

Slope 0.003300 fi/ft

Discharge  27,983.00 cfs

Options

Improved Lotter's Method
Improved Lotter's Methaod
Horton’s Method

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Meiho

Resulty

Mannings Coefficient 0.049

Water Surface Elevation 1,018.23 ft

Elavation Range 1,010.00 to 1,030.00

Flow Area 9,345.0 f2

Wetted Perimeter 4,188.82 ft

Top Width 4,188.46 ft

Actual Depth 8.23 it

Critical Elevation 1,016.57 1t

Critical Slope 0.029399 fi/it
‘ Velocity 2.99 fi/s

Velocity Head 0.14 ft

Specific Energy 1,018.37 ft

Froude Number 0.38

Fiow Type Subcritical

Roughrness Segments
Start End Mannings
Siation Station Coefficient

0-+00 35+00 0.050

35+00 38+00 0.035

39-+00 102+00C 0.050

Natural Channel Points

Station Elgvation
{ft) (ft)
0+00 1,330.00
17+00 1,020.00
35+00 1,014.00
37+C0 1,010.00
37+80 1,010.00
39+00 1,018.00
78+00 1,020.00
102400 1,030.00

g routes fowaterman routes fo.fmz
04/14/04 03:15:57 PM

© Haestad Methods, inc.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
FlowMaster v6.1 [614K]
Page 3 of 59

37 Brookside Road Waterbury, CT 08708 USA  (203) 755-1685




Cross Section

Cross Section for Irreguiar Channel

Project Descrigtion

Worksheet
Flow Element
Method

Solve For

RCPA44

Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Goefficient
Slope

Water Surface Elevation
Elevation Range
Discharge

0.049
0.603300 ft/it
1,018.23 ft
1.010.00 to 1,03¢.00 -
27,983.00 cfs

1,030,008 __

1,010.00
0-+00

s

e
20+00

40+00

50+00 80+00 100400

120+00

v2o.0D\
H:1

NTS

Project Enginger: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.

.. yroutes fowaterman routes fofm2
& Haestad Mathods, inc.

04/14/04 03:09:48 FM

ENGINEERING & ENVIROMMENTAL CONSULTANTS INC.

A7 Brookside Road  Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.1 [814k]
Page 1 of 1




Project Summary Report

Project Description

Worksheet RCPA4G

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

Slope 0.002900 fi/ft

Discharge 27,863.00 cfs

Options

Current Roughness hMethod
Open Channel Weighting Method
Closed Channel Welghting Methor

Improved Lotter's Method
Improved Lotter's Method

Horton's Method

Results

Mannings Coefficient
Water Surface Elevation’
Elevation Range

0.045
g82.71 ft

975.00 to 990.00

Flow Area 7,.614.9 f2
Wetted Perimeter 2,655.46 ft
Top Width 2,585.36 ft
Actual Depth 771t
Critical Elevation 980.58 ft
Critical Slope 0.022919 fi/ft
Velocity a.66 fifs
Veloeity Head 021 #t
Specific Energy g82.92 ft
Frouds Number 0.37
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station Station Coefficient
0+00 38+00 .050
39+00 45+50 0.035
45+50 62+00 0.060

Natural Channel Poinis

Station Elevation
(ft) (ft)

0+00 950.G0
37+00 §980.00
39+00 979.00
40450 975.00
42400 975.00
45+50 979.00
48+00 280.00
62+00 9280.00

g\ Aroutes fowaterman rodtes fe.fm2
G4/14/04 Q3:185:57 FM

©@ Haestad Methods, Inc.

Project Enginesr: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

ENGINEERING & ENVIRGNMENTAL CONSULTANTS ING.
37 Brookside Road Waterbury, CT 06708 USA

{203) 755-1666

FlowMastar v6.1 [614K]
Fage 4 of 59




Cross Section
Cross Section for lrregular Channel

Praject Description

Worksheet RCPA4G .

Flow Eiement Irregular Channei
Method Manning's Formula
Saolve For Channel Depth

Section Dala

Mannings Coefficient 0.045
Slope 0,002900 ftft
Water Surface Elevation 982.71 ft
Elevatian Range 975,00 to 990.00
Discharge 27,863.00 cfs
990.00Gw_ -
988.00 e -
986.00 I
984.00 TT— ‘
982.00 e
980.00
978.00
976.00
974.00 - T
0+0 10+00 20400 30+00 40+00 50+00 60+00 70400
v:1oo.ob
H:1
NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS ING.

g:\..rouies fowaterman routes fo.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v&,1 [614K]
C4/1404 03:11:13 PM © Haestad Methods, Ing. 37 Brooksids Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




Project Summary Report

Project Description

Worksheet RCPA49

Flow Element Irregular Channel
Method Manning's Formula
Salve For Channel Depth
Input Data

Slope 0.003000 fi/it

Discharge 27,998.00 cfs

Options

Current Roughness Method improved Lotter’s Method
Open Charinel Weighting Method  Improved Lotter’s Method
Closed Channel Weighting Metho Horon's Method

Results

Mannings Coeificient 0.047

Water Surface Elevation 953.89 ft

Elevation Range 245.00 to 970.00

Fiow Area 7.831.7 fiz

Wetted Perimeter 2613.42 ft

Top Width 2,613.26 ft

Actuat Depth 8.89 ft

CGritical Etevation 851,70 1t

) Critical Stope 0.024674 ftit

. Veltogity 3.57 fts

Velocity Head 0.20 ft

Specific Energy 954,19 ft

Froude Number 0.36

Flow Type Subcritical

Roughness Segments
Start End Mannings
Station Station Coefficient

0-+00 28+00 0.050

28+060 33+00 0.035

33+00 85+00 0.0580

Natural Channel Points

Station Elevation
(i) (ft)

0+00 970.00

6+00 960.00
28+00 950.00
30+00 945,00
31+50 945.00
33+00 o50.00
64400 960.00
85+00 970.00

g:A..\routes felwaterman routes fc.fma2

04/14/04 03:15:57 PM

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

© Haestad Methods, Inc. 37 Brookside Read  Waterbury, CT 08708 USA

(203) 755-1666

FlowMaster v8.1 [614K]
Page 5 of 5%




Cross Section
Cross Section for lrregular Channel

Project Description

Warksheet RCPA49 .
Flow Element Irregular Channs!

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.047

Slope 0.003000 fi

Water Surface Elevation 953.99 ft

Elgvation Range 945.00 to 970.00

Discharge 27,998.00 cfs

945.00 N 3} o . D e e
0400 10400 20+00 30+00 40+00 50400 60400 70400 80+00 30+00

vi20.0[\
H1

NTS

Proiest Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.
gh.Aroutes fewaterman routes fe.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster va.1 [814K]
G4/ 404 03:12:26 PM © Haestad Methods, Inc. 27 Brookside Road  Waterbury, CT 06708 Usa  (203) 7a5-1666 Page 1 of 1




Project Summary Report

Project Description

. Workshest RCPAS1
Flow Element Irregular Ghannel
Method Manning's Formula
Solve For . Channel Depth
Input Data
Slope 0.005700 fi/ft

Discharge 28,510.00 cis

Options
Current Roughness Method improved Lotter's Method
Open Channel Weighting Method Improved Lotier’s Method
Closed Channe| Weighting Metho Horton's Method
Results
Mannings Coefficient 0.047
Water Surface Elevation 247,10 ft
Elevation Range 940.00 t0 §52.00
Flow Area 6,049.9 fi2
Wetted Perimetet 2,163.32 ft
Top Width 2,163.22 [t
Actual Depth 7.10 ft
Critical Elevation 945.66 ft
_ Critical Slope 0.025160 ft/ft
. Velocity 4.71 ft/s
Velocity Head 035 ft
Specific Energy 047.45 ft
Froude Number 0.50
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 15+00 0.050
15+00 12500 0.035
19400 34+10 0.050

MNatural Channel Points

Station Elevation
{ft} (ft)

0400 952.00

0+10 950.00
15+00 943.00
16+60 940,00
18+00 940.00
19400 943.00
34+00 950.00
34+10 952.00

Project Enginesr: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.

A voutes fowaterman routes fe.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614K]
04/14/04 03:15:57 PM ® Haestad Methods, Ine. 37 Brookside Foad  Waterbury, CT 06708 USA  (203) 755-1866 Page 6 of 59




Cross Section
Cross Section for irregular Channel

Project Description

Worksheet RCPAS51

Flow Element Irregutar Channsl .
Method Manning's Formula

Solve For Channga! Depth

Saction Data

Mannings Coefficient 0.047

Slope 0.005700 fth

Water Surface Elevation 847,10 #

Elevation Range 940.00 to 952.00

Discharge 28,510.0C cfs

940.00 : . S - - .
0+00 5+00 10+00 15+00 20400 25400 30+00 35+00
V:Z0.0B

H:1
NTS

‘ Eroject Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.
o\ Mroutes fowaterman routes fe.fm:2 ENGIMNEERING & ENVIRONMENTAL COMSULTANTS INC. FlowMaster v8.1 [614K]
Q4/14/04 03:12:43 PM @ Hasstad Mathods, Inc. 27 Brookside Road  waterbury, CT 08708 UsSA (203) 755-1666 Page 1 0i1




Project Summary Report

Project Description

Worksheet RCPASS

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

Slope 0.004600 fi/ft

Discharge 28,538.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Metho

Improved Lotter's Method
Improved Lotter's Method

Horton's Method

Resuilts

Mannings Coefficient
Water Surface Elevation
Elevation Range

0.047
936.86 ft

930.00 to 942.00

Flow Area 5458.1 ft2
Wetted Perimetsr 1,608.45 ft
Top Width 1,808.37 f
Actual Depth 6.86 ft
Critical Etevation 935.18 ft
Critical Siope 0.022883 fi/ft
Velocity 5.23 ft/s
Velocity Head 0.42 ft
Specific Energy 937.28 ft
Froude Number ¢.50
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station Station Coefficient
0+00 10+00 0.050
10+00 14+00 0.035
14+006 24410 0.050

Natural Channel Points

Station Elevation
(o) (it

0+00 942.00

0+10 040.00
10400 932.0G
11+00 930.00
12+80 930.00
14+00 932.00
24+00 940.00
24+10 942.00

g\ routes fewaterman routes fe.dimz
04/14/04 03:15:57 PM

© Haestad Methods, Inc.

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.,

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1668

FlowMaster v6.1 [614k]
Fage 7 of 59




Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet RCPASE

Flow Element Irregular Channel .
Method Manning's Formula

Sclve For Channel Depth

Section Data

Mannings Coefficient 0.047
Slope 0.004600 H/i
Water Surface Elevation 936.86 ft
Elevation Range 830.00 ta 942.00
Discharge £28,538.00 cfs

942.00% .
938.00 me_m_%,
934.00
930.00 e
0+-00 5+00 10400 16400 20400 25+00
vzo.0l\
H:l
NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC,
oA droutes fcwaterman routes fo.fmz ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6,1 [614k]
04/14/04 03:13:10 PM © Haestad Methods, Inc. 37 Brockside Road  Waterbury, CT 08708 USA (203) 755-1666 Page 1 of 1




Project Description

Project Summary Report

Worksheet RCPAS7

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

Slope 0.001800 fuit

Discharge  28,356.00 cfs

Options

Current Roughness Method

Improved Lotter's Method

Open Channel Weighting Method  Improved Lotter's Method

Closed Channel Weighting Metho

Heorton's Method

Resuits
Mannings Goefficient 0.045
Water Surface Elevation 905.70 ft
Elevation Rangs 8394.G0 to 820.00
Flow Area 6,518.4 ft*
Wetted Perimeter 1,265.84 ft
Top Width 1,2565.32 ft
Actual Depth 11.70 ft
Critical Elevation 901.33 ft
Criticat Slope 0.018147 fifit
Velocity 4.35 iifs
Velocity Head 0.29 ft
Specific Energy 206.00 ft
roude Number 0.34
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 &+00 0.050
6+00 10400 0.035
10+0G 35+00 0.050

Natural Channel Points

Station Elevation
(ft) i)
O+00 920.00
4400 910.00
6+00C 9060.00
7400 894.00
9+00 894.00
10+00 900.00
23+00 910.060
35+00 915.00

g\ Aroutes fowaterman routes fe.ime
04/74/04 (03:18:57 PM

@ Haestad Methods, Inc.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

Project Engiteer; ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.
FlowMaster v6.1 [614k]

Page & of 59

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666




Cross Section
Cross Section for Irregular Channel

Project Descriplion

Worksheet RCPASGY

Flow Element Irregular Channel .
Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficiant 0.045
Slope : 0.001900 ft/ft
Water Surface Elovation . a058.70 ft
Elevation Range 884.00 10 920.00
Discharge 28,356.00 cfs

0+00 10400 15+00 20+00 25400 30400 35+00

V:ZU.OB
H:l

NTS

Project Enginser: ENGINEERING & ENVIRONMENTAL CONSULTANS [NC.
g routas fowaterman routes fo.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k}
04/14/04 03:14:13 PM ®© Haestad Methods, inc. 37 Brookside Road Waterbury, CT 05708 USA  (203) 755-1666 Page 1 of 1




Project Summary Report

; Project Desctiption
. Worksheet RCPABO
Flow Elemenit Irregutar Channel
Method Manning's Formuia
Solve For Channel Depth
Input Data
Slope 0.005500 f{t/At

Discharge 28,280.00 cfs

Options
Current Roughness Method Improved Lotter’s Method
Qpen Chaririel Weighting Method  Improved Loiter’s Method
Closed Channe! Weighting Metho Horten's Methad
Results
Mannings Coefficient 0.036
Water Surface Elevation 884.00 ft
Eigvation Range 878.00 to 885.00
Flow Area 4,044.2 f
Wetted Perimeter 1,171.37 it
Top Width 1,171.28 ft
Actual Depth 6.00
Crifical Elevation 883.05 ft
Critical Slope 0.013402 fi/ft
. Velogity 6.99 fi/s

; Velocity Head 076 ft
Specific Energy B84.76 it
Froude Number 0.86
Fiow Type SBubcritical

Roughness Segments
Start End Mannings
Station Station Coefficiatt

0400 1G+G0 .050
10400 21+00 0.035
21+00 43400 0.050

Natural Channel Paints

Station Ejgvation
(ft) (ft)

0+00 895.00

6+0C 830.00
10+00 884.00
12+00 879.00
13+80 878.30
21+00 883.00
26+00 890.00
43400 894.00

Project Enginesr: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

gih.Aroutes fowwaterman outss fe.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614K]

04/14/04 03:15:57 PM Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA (203} 755-1666 Page 9 of 59




Cross Secticon
Cross Section for Irregular Channel

Project Daseription

Worksheest RCPABO .
Flow Element ) Irreguiar Channel

Method Manning's Formula

Sotve For Ghannel Depth

Section Data

Mannings Coefficient 0.036
Slope 0.005500 fi/ft
Water Surface Elevaticn 884.00 ft
Elevation Range 878.00 to 885.00
Discharge 28,280.00 cofs

896-00@-%“__ N R TR S .
886.00 \;’: ez P
878.00 i

0+00 5400 10+00  15+00 20+00 25400 30+00 35+00 40400 45+00

v20.00\,
H:

NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.
oA routes fewaterman routes fo.fmz ENGINEERING & ENVIRONMENTAL CONSULTANTS INC, FlowMaster v&.1 (614k]
04/14/04 03;14:48 P ® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 7565-1666 Page 1 of 1




Project Summary Report

Project Description

Worksheet RCPBO8

Flow Element Irragular Channel
Method Manning's Formuia
Solve For Channel Depth
\nput Data

Slope 0.005000 fi/ft

Discharge 15,226.00 cfs

Options

Current Roughness Method

Improved Lotter's Method

Qpen Channel Weighting Method  Improved Letter's Method

Closed Channel Weighting Metho

Horton's Methed

Results
Mannings Coefficient 0.039
Water Surface Elevation 1,132.3¢ ft
Elevation Range 1,125.00 to 1,150.00
Flow Area 24052 fi
Weited Perimeter 671.53 ft
Top Width 671.32 fi
Actual Depth 7.39 ft
Critical Elevation 1,130.85 ft
Criticai Slope 0.015037 ftft
Velocity 6.33 ft's
Velocity Head 062 ft
Specific Energy 1,133.01 #t
Froude Number 0.59
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 22400 0.050
22+00 25+80 0,035
25+80 52400 0.050

Natural Channel Points

Station Elevation
{fn) (5

0+00 1,150.00
18+00 1,140.00
29+00 1,130.00
23+50 1,125.00
24+30 1,125.0G
25+80 1,130.00
34+00 1,140.00
52400 1,150.00

g\ Aroutes fowaterman routes fo.fm2
04/14/04 03:15:57 PM

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
© Haestad Methods, Inc.

Project Enginger: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.
FlowMaster v6.1 [614k]
Page 10 of 59

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666




Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Mathod

Salve For

RCPB0S

Irregular Ghannel
Manning's Formufa
Channet Pepth

Section Data

Mannings Coefficient
Slope

Water Surface Elevation
Elevation Range
Discharge

0.029
0.005000 fift
1,132.39 ft
1,125.00to 1,150.00
15,226.00 ofs

1,150.0 0Bmeminmini -~ -

1,135.00
1,125.00

0+00 5400

“M""""""*-«‘ V

{203) 755-1666

10400 15+00 20400 25+00 30+00 35+00 40+00 45+00 50+00 55+00

v:20.00\
H

NTS

Project Englneer: ENGINEERING & ENVIRONMENTAL CONSULTANS ING.

g Sroutes fowaterman routes fe.fmz EMGINEERING & ENVIRONMENTAL CONSULTANTS INC.
04/14/04 02:50:48 PM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, GT 08708 USA

FlowMaster v6.1 [614K]
Fage 1 of 1




Project Summary Report

Project Description

Worksheet RCPB12

Flow Element Irregular Channel
Method Manning’s Formula
Soive For Channel Depth
Input Data

Siope 0.002600 fuft

Discharge 21,400.00 cis

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channei Weighting Meatha

improved Lotter's Method
improved Lotter's Method
" Hotion's Method

Results
Mannings Cosfficient 0.049
Water Surface Elevation 1,130.07 ft
Elevation Range 1,122.00 10 1,132.00
Flow Area 7,114.6 #2
Weited Perimeter 2,626.98 ft
Top Width 2,626.72 fi
Actual Depth 8.07 ft
Critical Etevation 1,128.25 ft
Critical Sfope 0.020873 /it
Velocity 3.01 Vs
Velocity Head 0.14 #
Specific Energy 1,130.21 ft
froude Nurmber 0.32
Flow Type Subcritical
FRoughness Segments
Start End Mannings
Station Staticn Coefficient
0+00 16+00 0.C50
16+00 18400 0.035
18+00 34+00 (4.05G

Natural Chanrel Poinls

Station Elevation
(1) (M

0+00 -1,132.00

8400 1,128.00
16+00 1,128.00
16+85 1,122.00
17+35 1,122.00
18+00 1,126.00
26+00 1,128.00
34400 1,132.00

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

g\ Aroutes fo\waterman routes fo.fm2
04/14/04 03:15:57 PM

® Haestad Methods, Inc.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
37 Brookside Road  Waterbury, CT 08708 USA

(203} 755-1656

FlowMaster v6.1 [614k]
Fage 11 nf 59




Cross Section
Cross Section for irregular Channel

Project Description

Waorksheet RCPB12 .
Flow Elemeant lrregular Channel .
Metnod Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.049
Siope 0.00260C ftft
Water Surface Elevation 1,130.07 ft
Elevation Range 1,122.00 1o 1,132.00
Discharge 21,400.00 ofs

1,132.0 0Gmmcariiin

1,122.00 Nl : :
0+00 5400 10400 15400 20400 25400 30400  35+00
V:ED.OB
Hi
NTS

Proiect Engineer; ENGINEERING & ENVIRONMENTAL CONSULTANS INC.
. Aroutes foywaterman routes fc.fma2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k]
D4/14/04 02:51:28 FM @ Haestad Methods, Ine, 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




Project Summary Report

Project Description

. Workshest RCPB15
Flow Element Irregutar Channet
Method Manning's Formula
Solve For Channet Depth
Input Data
Slope 0.004900 ftft

Discharge 22,108.00 cfs

Options
Current Roughness Method Improved Lotter's Method
QOpen Channel Weighting Method  Improved Lotter's Methed
Closed Channel Weighting Metho Hortory's Method
Results
Mannings Coefficient 0.043
Water Surface Elevation 1,123.69 ft
Elevation Range 1,115.00 to 1,140.00
Flow Area 4,325.2 #12
Weited Perimeter 1,391.31 ft
Top Width 1,391.12 ft
Actual Depth 8.59 ft
Critical Elevation 1,121.94 ft
Critical Slope 0.019900 fu/t
. Velocity 5.1 fi's
Veigcity Head 0.41 ft
Specific Energy 1,123.99 fi
Froude Number 0.51
Flow Type Subcritical
Roughness Segmeants
Start End Mannings
Station Station Coefficient
0+00 34420 0.050
34+20 38.+00 0.035
38+00 §9-+00 0.050

Natural CGhannel Points

Station Elevation
{ft) (ft}

0+00 1,140.00
17+00 1,130.00
34420 1,120.00
35470 1,115.00
36+50 1,115.0G
38+00 1,120.00
49+00 1,130.00
69+00 1,140.00

Praject Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING,

g Aroutes fowaterman routes fo.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614K]

04/14/04 03:15:57 PM @ Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA (203) 755-1666 Page 12 of §9




Cross Section
Cross Section for Irregular Channel

Project Description

Workshest RCPB15 .
Flow Etement rregular Channel

Meihod Manning's Farmula

Solve For Ghanng! Depth

Section Data

Mannings Gosfficient 0.043
Slope 0.004800 ft/ft
wWater Surface Elevation 1,123.59 ft
Elevation Range 1,1156.00 to 1,140.00
Discharge 22,106.00 cofs

1,140,005

1,125.00 T

1.115.00 : TR
0+00 10400 20400 30400 40400 50400 60400 70+00
vi20.00\
H:1
NTS

Project Enginger: ENGINEERING & ENVIROMMENTAL CONSULTANS INC.
. Aroutes Tdwaterman routes fo.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC, FlowMaster v&.1 [614K]
04/14/04 02:52:13 PM ® Haestad Methads, Inc. 37 Brookside Road walterbury, CT 06708 USA  (208) 755-16686 Page 1 of 1




Project Description

Project Summary Report

Worksheet RCPB45

Flow Element Irregular Channel
Methed Manning's Formula
Solve For Channel Depth
Input Data

Slope 0.003800 ft/ft

Discharge 23,696.00 cis

Options

Current Roughhess Method

Improved Lotlter's Method

Open Channel Weighting Method  Improved Lotter's Method

Ciosed Channel Weighting Metho:

Horton's Methed

Results

Mannings Coeflicient
Water Surface Elevation

Elevation Range

0.049
1,115.90 fi
1,110.00 10 1,130.00

Flow Area 5,883.6 2
Wetted Perimeter 1,865.65 ft
Top Width 1,865.24 ft
Actual Depth 9.80 ft
Critical Elsvation 1,117.92 1t
Critical Slope 0.026323 fuft
Velocity 3.96 fifs
Velocity Head 0.24 it
Specific Energy 1,120.15 ft
Froude Number 0.40
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station Station Coefficient
0+00 27+00 0.0580
27+00 29+00 0.035
29+00 54+00 0.050

Natural Channel Points

Station Elevation
{ft) (f)

0+00 1,130.00
17400 1,120.00
27+00 1,115.00
27465 1,110.00
28+35 1,110.00
29400 1,115.00
37400 1,120.00
54400 1,130.00

g, woutes fd\waterman routas fe.fmz2
Od/14/04 03:15:57 FM

ENGINEERING & ENVIRONMENTAL COMNSULTANTS INC.
© Haestad Methods, Inc.

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
FlowMaster v6.1 [614k]
Page 13 of 59

37 Brookside Road Waterbury, CT 08708 USA  (203) 755-1666




Cross Section
Cross Section for Irregular Channel

Project Description

Workshest RCPB45 .
Flow Element Irregular Channel

Mathed Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.049
Slope 0.003800 ft/ft
Water Surface Elevation 1,119.80 ft
Elevation Range 1,110,00 to 1,130.00
Discharge 23,696.00 cfs

1,130.0 06w,

1,118.00
1,110.00
0+00 5+00 10+00 15+00 20+00 25+00 30+00 35+00 40+00 45+00 50+00 55+00

v20.00\
H

NTS

%n

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.
g\ Arouies fowaterman routes fo.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614K]
0414404 02:52:358 PM ® Haestad Meathods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 pPage 1 of 1




Project Summary Report

Project Description
. Worksheet RCFPB46

Flow Element Irregutar Channel
Meathed Manning's Formula
Solve For Channel Depth
Input Data

Slope 0.005000 f{ifit

Discharge 24,458.00 cfs

Options

Current Roughness Method Improved Lofter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Metho Hartori's Method

Results

Mannings Coeificient 0.047

Water Surface Elevation 1,103.22 ft

Elevation Range 1,095.00 to 1,110.00

Flow Area 5,602.8 fi2

Wetted Perimeter 2,078.53 ft

Top Width 2,078.40 ft

Actual Bepth 8.22 ft

Critical Elevation 1,101.60 ft

Critical Slope 0.024203 ft/ft
. Veijocity 4.37 ft/s

Velocity Head 0.30 ft

Specific Energy ' 1,103.52 ft

Froude Number 0.47

Flow Type Subcritical

Roughness Segments
Start End Mannings
Station Station Coefficient

0+0G0 19+00 0.050

19+00 24+30 {.035

24+00 54+00 0.050

Natural Channel Points

Station Eievation
(i) {ft)

0+00 1,110.00

9+50 1,105.00
19400 1,100.00
21+1C 1,095.00
21+90 1,085.00
24400 1,100.00
38400 1,105.00
54400 1,110.00

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614K]

g\ Aroutes cwaterman routes fe.fma2
04/14/04 03:15:57 PM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA (203} 755-1666 Page 14 of 59




Cross Section
Cross Section for Irregular Channel

Project Descrigtion

Worksheet
Flow Element
Method

Solve For

RCPB46

leregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient
Slope

Water Surface Elevation
Elevation Range
Discharge

0.047
0.005600 feift
1,103.22 ft
1,095.00 to 1,110.00
24,458.00 cfs

1,11 0.0 0o

1,102.00
1,094.00

g Aroutes fowaterman routes fo.fm2
04/14/04 02:53:38 PM

0+00  5+00

©@ Haestad Methads, Inc.

10400 15+00 20400 25400 30+00 35+00 40+00 45+00 50+00 55+00

vi20.0N\
H:1

NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
37 Brookside Road  Waterbury, CT 06708 USA

(203} 755-1666

FlowMaster v8,7 {814K]
Paga 1 of 1




Project Summary Heport

Project Pescription

. Worksheet RCPBS&1

Flow Element Irregular Channel
Method Manning's Formuta
Solve For Channel Depth
Input Data

Slope 0.005000 ft/it

Discharge 25,811.00 cfs

Options
Current Roughness Mesthod Improved Lotter's Msthod
Open Channel Weighting Mathod  Improved Lotter’s Method
Closed Channel Weighting Metho Horton’s Method
Results
Mannings Coefficient 0.048
Water Surface Elevation 1,073.37 i
Eievation Range 1,085.00 to 1,080.00
Flow Area 56429 ft2
Wetted Perimeter 1,985.02 ft
Top Width 1,084.88
Actual Depth 8.37 ft
Critical Elevatior 1,071.71 #t
Critical Slope 0.0238647 fi/ft
. Velacity 454 fis
Velacity Head 0.32 ft
Specific Energy 1,073.68 ft
Froude Number 0.47
Flow Type Subcritical
Roughness Segments
Start End Mannings
Statjon Station Coefficient
0+00 29+00 0.060
29+00 34+00 0.035
34+00 49400 0.650

Natural Channel Points

Station Elevation
(ft) (ft)

0+00 1,080.00
14460 1,075.Q0
29+00C 1,070.00
31410 1,065.00
31+90 1,065.00
34400 1,070.00
41+50 1,075.00
49+00 1,08C.00

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC,

g routes folwaterman routes f.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v&,1 [614k]
04/14/04 03:18:57 PM © Haestad Methods, Inc. 37 Broakside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 16 of 59




Cross Section
Cross Section for irregular Channel

Praject Descripiion

Worksheet
Flow Element
Method

Solve For

RCPBE&1

Irregular Channel
Manning’s Formula
Channel Depth

Section Data

Mannings Coefficient
Siope

Water Surface Elevation
Elsvation Range
Discharge

0.048
0.005000 fi/ft
1,073.87 it
1,065.00 to 1,080.C0
25,611.00 cfs

1,080.00=

1,072.00

1,064.00
0400

5400 10+00 15+00 20+00 25400

30+00 35+00 40+00 45400 50+00

vizool\
1

NTS

Project Engineer; ENGINEERING & ENVIRONMENTAL CONSULTANS INC.

g\ Aoutes fowaterman routes fo.fm2
04/14/04 02:64:56 PM

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC,
© Haestad Methods, tnc. 37 Brookside Road  Waterbury, CT 06708 USA

FlowMaster v&.1 [614k]
Page 1 of 1

(203) 755-1666




Project Summary Report

Project Description

Worksheet RCPBG&2

Flow Element Irregular Channel
Method Mannirg's Formula
Solve For Channel Depth
Input Data

Slope 0.003800 T/t

Discharge 27,792.00 cfs

Options

Curent Roughness Method
Open Channsl Weighting Method
Closed Channel Weighting Metho

Improved Lotter's Mathod
Improved Lotter's Method

Horton's Method

Results

Mannings Coefficient
Water Surface Elevation
Elevation Range

0.047
1,083.78 ft

1,065.00 to 1,076.00

Flow Area 7.476.3 fi2
Woetted Perimeter 2,690.96 ft
Top Width 2,680.83 ft
Actual Depth 8.78 ft
Criticai Elevation 1,061.84 fi
Ctitica! Slope 0.025413 ft/ft
Velocity 3.72 ft/s
Velocity Head 0.21 ft
Specific Energy 1,063.99 ft
Froude Number 0.38
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station Station Coefficient
G+00 26400 0.050
26+00 31400 0.035
31400 63+00 0.050

Natural Channel Poinis

Station Elavation
(ft) {f)

0+00 1,070.00
13+00 1,065.00
26+00 1,080.00
28+10 1,055.00
28+90 1,055.00
31400 1,060.00
47+00 1,085.00
63+00 1,070.00

g\ sreutes fowaterman routes fe.fm2
04/14/04 03:15:57 PM

@ Haestad Methods, Inc.

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.
37 Brookside Road Watarbury, CT 08708 USA

(203) 755-1666

FlowMaster v6.1 [614K]
Page 17 of 6%




Cross Section
Cross Section for lrregular Channel

Project Descriplion

Workshest
Flow Element
Method

Solve For

RCPBE2

Irregular Channs!
Manning’s Formula
Channel Depth

Section Data

Mannings Coofficient
Slope

Water Surface Elevation
Elevaticn Hange

0.047
0.003600 ftft
1,063,78 ft
1,085,00 to 1,070.00

Discharge 27,792.00 cfs
1,070.00%= o .
0+00 10+00 20400 30+00 40+00 50400

6000 70+00

v20.00\
H

NTS

Project Enginesr: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.

FiowMaster v6.1 [614k]
Page 1 of 1

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
a7 Brookside Road Waterbury, CT 06708 USA

gia.Aroutes fowaterman routes fo.fmz
04/14/04 02:55:54 FM

© Haestad Methods, Inc. (203) 7a5-1686




Project Summary Report

Project Description

. Worksheet RCPBB3
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.004000 fiit
Discharge 27,968.00 cfs
Options

Current Roughness Method tmproved Lotter's Method
Open Channet Weighting Method  Improved Lotter's Method
Closed Channel Weighting Metho Horton’s Method

Flow Type

Results
Mannings Coefficient 0.048
Water Surface Elevation 1,058.56 ft
Ejevation Range 1,050.00 to 1,070.00
Fiow Area 7,531.4 #*?
Wetted Perimeter 2919156
Top Width 2319.02 ft
Actual Depth 8.56
Critical Elevation 1,058.82
Critical Slope 0.026188 {uft
) . Velacity 3.71 ffs
Velocity Head 021 ft
Specific Energy 1,068.77 ft
Froude Number 0.41
Subcritical

Roughness Segments

Start End Marnings
Station Station Coefficient
o+00 31+00 0.050
31+00 36+00 0.035
36+00 58400 0.050

Matural Channel Points

Station Etevation
(fr) (ft)

0+00 1.676.00
19+00 1,060.00
31400 1,055.Q0
33+10 1,050.00
33490 1,050.00
35+00 1,055.00
47400 1,057.50
58400 1,080.00

g\ woutes fowaterman routes fefm2
04/14/04 03:15:57 #M

© Haestad Methods, Inc.

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.

ENGINEERING & ENVIRCNMENTAL CONSULTANTS INC.

37 Brookside Road  Watarbury, CT 08703 USA

(203) 755-1666

FlowMaster v8.1 [G14k}
Fage 18 of 58




Cross Section
Cross Section for Irregular Channel

Projsct Description

Worksheet
Flow Element
Method

Solve For

RCPB&3

Irregular Channel
Manning's Formula
Channet Depth

Section Data

Mannings Coetficient
Slope

Water Surface Elevation
Elevation Range
Discharge

0.048
0.004000 ft/ft
1,058.56 ft
1,0560.00 to 1,070.00
27.968.00 cfs

1,070.003
1,060.00
1,050.00

0+00 5+00 10400 15+00

ai.droutes fowaterman routes fe.fma
04/14/04 02:56:18 PM

© Haestad Methods, Inc.

)

|

20-+00 25+00 30+00 35+00 40+00 45+00 50+00 55+00 60+00

v20.0)\
H:1
NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.

ENGINEERING & ENVIRONMENTAL CONSULTANTS [NC.
37 Brookside Road Waterbury, CT 06708 USA

(203) 7565-1666

FlowMaster v8.1 [614K]
Page 1 of 1




Project Summary Report

Project Dascription

Worksheet RCPE&4

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

Siope 0.003300 fi/it

Discharge 27,910.00 cfs

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method  Improved Lotter’s Method
Closed Channel Weighting Methor Harta’s Method

Results
Mannings Coefiicient 0.035
Water Surface Elevation 1,050.33 ft

Elevation Range

1,040.00 to 1,054.00

Flow Area 5,388.0 ft2
Wetted Perimeter 1,570.26 ft
Top Width 1,569.83 ft
Actual Depth 10.33 ft
Critical Eievation 1,048.54 1t
Critical Slope C.012830 f/ft
. Velocity 518 ft/s
Velocity Head c.42 f
Specific Energy 1,050.74 ft
Froude Number 0.48
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficiant
24+75 37+00 0.050
37+00 39+00¢ 0.035
39+00 45+25 0.050

Naturai Channel Points

Station Elevation
(m) W]
24+75 1,064.00
25+00 1,052.00
37400 1,045.00
37+65 1,040.00
38+35 1,040.GG
39+00 1,045.00
45+00 1,052.00
45425 1,0564.00

g vroutes foiwaterman routes fo.fm?2
Q4/14/04. 031557 PM

© Haestad Metheds, Inc.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC,

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC,
FlowMaster v6.1 [614K]
Page 19 of 59

37 Brookside Road  waterbury, CT 08708 USA  (203) 755-1666




Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

RCPBG64

irregular Channet
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient
Slope

Water Surface Elevation
Elevation Rangs

0.035
0.003300 ft/ft
1,050.33 it
1,040.00 to 1,054.00

bischarge 27,910.00 cfs
w .
1,064.00 X, .
“—WM
1,046.00 ——
1,040.00 R S
20+00 25+00 30400 356+00 40400

g\..\routes fowaterman routes fe.fmz2
Q4/14/04 02:66:43 PM

© Haestad Methods, Inc.

45400

50+00
v:20.0\
H:1

NTS

Project Englneer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
a7 Brookside Road  Waterbury, CT 08708 USA

(203) 755-1666

FlowMaster vB.1 [614K]
Page 1 of 1




Project Summary Report

Project Description

. Woarksheet RCPD27
Flow Element Irregular Channel
Method Manning’'s Formula
Salve For Channel Depth
Input Data
Slepe 0.006600 fi/ft

Discharge  8,184.00 cfs

Opticns
Current Roughness Meathod Improved Lotter's Method
Open Channel Weighting Mathod Improved Lotter's Method
Closed Channel Weighting Methot Horton's Method
Results
Mannings Coefficient 0.’045
Water Surface Elevation 1,204.53
Elevation Range 1,200.00 to 1,208.00
Flow Area 2,244.9 2
Wetted Perimeter 1,417.03 #ft
Top Width 1,416.99 ft
Actual Degth 453 ft
Critical Elevation 1,203.64 ft
Critical Slope 0.026482 {fft
. Velfogity 3.65 its
Velocity Head 0.21 ft
Specific Energy 1,204.73 ft
Froude Number 0.51
Filow Type Suberitical
Roughness Segments
Start End Mannings
Station Station Cosfficient
0+00 13+00 0.050
13+00 18+00 0.035
18+00 28+00 0.080

Natural Channel Poinis

Station Elevation
{) {f

0+0GC 1,208.00
6+00 1,205.00
13+00 1,203.00
156+00 1,200.00
15+20 1,200.00
18+00 1,203.00
23+0C 1,205.00
28+00 1,208.00

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.

g\ Nroutes fowwaterman routes fe.imz2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v5.1 [614K]

04/14/04 03:15:57 PM ® Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 08708 USA (203} 755-1658 FPage 20 of 53




Cross Section
Cross Section for Irregular Channef

Project Description

Waorksheet RCPD27 .

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

Seciion Data

Mannings Coefficient 0.045
Slope 0.006800 ft/ft
Water Surface Elevation 1,204.53 ft
Elevation Range 1,200.00 to 1,2G8.00
Discharge 8,184.00 cfs

L2OSDO@kH\

1,207.00
1,206.00
1,205.00
1,204.00
1,203.00
1,202.00
1,201.00

0+00 5+00 10+00 15+00 20+00 25+00 30+00

V:1DD.D|L
H:1
NTS

Project Enginear: ENGINEERING & ENVIRONMENTAL CONSULTANS ING.

g\ \routes fowaterman routes f6.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v&.1 [614K)]
04/14/04 02:44:22 PM © Haestad Methads, ine. 37 Braokside Aoad  Waterbury, CT 08708 USA  (203) 755-1666 Page 1 of 1




Project Summary Heport

Project Description

Worksheet RCPD28

Flow Element trregular CGhannel
Method Manning's Formula
Solve For Channel! Depth
Input Data

Slope 0.004400 fi/ft

Discharge  8,632.00 cfs

Options

Improved Lotter's Method
Improved Lotter's Method
Horton's Mathod

Gurrant Roughiness Method
Open Channel Weighting Method
Closed Channel Weighting Methot

Results
Mannings Coefficient 0.047
Water Surface Elevation 1,200,135
Eievation Range 1,195.00 to 1,205.00
Flow Area 2,833.1 ft2
\Wetted Perimeter 1,640.18 ft
Top Width 1,640.12 ft
Actual Depth 513 ft
Critical Elevation 1,198.88 ft
Critical Slope 0.028755 fifft
. Veatooity 3.05 fi/s
Veljocity Head 0.14 ft
Specific Energy 1,200.27 ft
Froude Number 0.41
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 15+00 0.050
15+00 19400 0.035
19+00 32+00 0.050

Matural Channel Points

Station Elevation
{ft) (it}

0-+00. 1,205.00

9+00 1,200,00
15400 1,198.00
16+85 1,195.00
17405 1,195.00
18400 1,128.00
25400 1,200.00
32+G0 1,205.00

g\ Aroutes fowaterman routes fe.fm?2

04/14/04 03:15:57 PM

Froject Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
© Haestad Methods, Inc. 37 Brockside Road Walterbury, CT 06708 USA  {203) 755-1668

FlowMaster v8.1 [§14%]
Page 21 of 59




Cross Section
Cross Section for lrregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

RCPD28

irregular Channel
Manning's Formula
Channe! Depth

Section Data

Mannings Coefficient 0,047
Slope 0.004400 fifft
Water Surface Elevation 1,200.13 it
Elevation Range 1,195.00 to 1,205.00
Discharge 8,632.00 cfs

1,206.00

c

1,204.00

1,202.00

1,200.00

1,198.00

1,196.00

1,194.00

0+00

5400 10+00 15+00 20+00 25+00

30+00

35400

v-100.00\
H:1
NTS

Project Enginser; ENGINEERING & ENVIRONMENTAL CONSULTANS INC,
gl \outes fa\waterman routes fo.fme ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
04/14/04 02:44:45 PM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA

(P03} 755-1666

FlowMaster v6.1 {614K]
Page 1 of 1




Project Summary Heport

Preject Description

. Worksheet RCPD282

Flow Element Irregular Ghannei
Method Manning's Formula
Salve For Channel Depth
input Data

Slope 0.002600 ft/t

Discharge  9,393.00 cfs

Options
Currant Roughness Msthod Improved Lotter's Methed
Open Channel Weighting Method  Improved Lotter’s Method
Closed Channel Weighting Methoi Horton's Method
Results
Mannings Coefficient 0.041
Water Surface Elevation 1,196.12
Elsvation Range 1,180.00 to 1,200.00
Flow Area 2,3768.8 2
Wetted Perimeter 759.34 H
Top Width 758.98 ft
Actua) Depth 6.2 ft
Critical Elevation 1,194.54 ft
Critical Slope 0.020203 fiit
. Velocity 3.95 fiis .
Velacity Head 0.24 it
Specific Energy 1,196.37 ft
Froude Number (.39
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Siation Coefficient
7+30 10400 0.050
10+00 13+00 0.035
13+00 15420 0.050

Natural Channel Points

Station Elevation
(M (f)
7+30 1,200.00
7450 1,195.00
10+00 1,193.00
11+00 1,180.00
11+20 - 1,190.00
13+00 1,193.00
15400 1,195.00
15+20 1,200.00
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS NC.
g\ Vroutes fowaterman routes fe.fmz ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowiMaster v6.1 [614k]
04/14/04 03:15:57 PM © Haestad Methods, Ing. 27 Brackside Road  Waterbury, GT 06708 USA (203} 755-1666 Page 22 of 59




Cross Section
Cross Section for Irregular Channel

Praject Description

Warksheet RCPD29 .
Flow Element Irregular Ghannel

Meaihod Manning's Formula

Solve For Channe! Depth

Section Data

Mannings Coefficient 0.041
Siopa 0.002600 ft/ft
Water Surface Elevation 1,196,12 ft
Elevation Range 1,190.00 to 1,200.00
Discharge 9,393.00 cfs

1,198.00 : 2
1,196.00 - == .
1,194.00 \\\\‘

1,192.0¢-

1,190.00 S
7+00 8400 9+00  10+00 11400 12400 13+00 14400 15+00 16+00

vaoo[\
H-1

NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.
g Aroutes fowaterman rouies fe.fma ENGINEERING & ENVIRONMENTAL CONSULTANTS ING, FlowMaster v8.1 [614K]
04/14/04 02:45:18 PM © FHaestad Mathods, 'nc. 37 Brookside Road  Waterbury, CT 067C8 USA  (203) 755-1 666 Page 1 of 1




Project Summary Report

Project Description

Warksheet ACPD30

Flow Elerment lrregular Channel
Method Manning’s Forrmula
Solve For Channel Depth
Input Data

Slope 0.002700 fiAt

Discharge  9,470.0C cfs

Options

Current Roughness Method
Open Channel Welghting Method
Closed Channel Weighting Metho

Improved Lotter's Method
Improved Lotter's Method
Haorton's Method

Resdilts

Mannings Coefficient
Water Surface Elevation
Elevation Range

0.043
1,194,986 ft

1,189.00 to 1,198.0C

Flow Area 2,464.9 12
Wetted Perimetar 85815 ft
Top Width 857.82 ft
Actual Depth 5.98 it
Critical Elevation 1,193.53 ft
Critical Slope 0.022736 fi/ft
Velocity 3.84 ft/s
Vetocity Head 0.23 ft
Specific Energy 1,186.21 #
Froude Number 0.40
Flow Type Subgritical
Roughness Segments
Start End Mannings

Station Station Coefficient
7+30 10+00 0.050
10+00 13+00 0.035
13400 16+20 0.050

MNatural Channel Points

Staticn Elevation
{f {f

7+30 1,199.00

7+50 1,194.00
10+00 1,192.00
11+00 1,189.00
11+20 1,189.00
13400 1,192.00
16+00 1,194.00
16+20 1,199.00

g\ Aroutes fowwaterman routes fo.fm2
04/14/04 03:15:57 PM

& Haestad Methods, Inc.

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

ENGINEERING & ENVIRONMENTAL CONSULTANTS {NC.
37 Brookside Foad Waterbury, GT 06708 USA

(203) 755-1666

FlowMaster vB.1 [614k]
Page 23 of 58




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

Siope 0.002700 ft/ft

Water Surface Elevation 1,164.98 ft

Elevation Range 1,189.00 t0 1,190.00

Discharge 9,470.00 cfs
1,200.00 . e

iy e

1,198.00
1,196.00 | _ .
1,194.00 : -
1,192.00
1,190.00
1,188.00

7400  8+00 9400 10400 11400 12400 13+00 14+00 15+00 16+00 17+00

v:20.0N\
HA1

NTS

Project Engineer; ENGINEERING & ENVIRONMENTAL GONSULTANS [NC.
G \routes fowaterman routes fo.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.7 [G14k]
04/14/04 02:45:40 PM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1686 Page 1 of 1




Project Description

Project Summary Report

Worksheest RCPD31

Flow Element Isregular Channel
Method Manning’s Formula
Sclve For Channel Depth
Input Data

Slope 0,003400 fi/t

Discharge 9,511.00 cfs

Options

Current Roughness Method
Open Channel Weighting Mathod
Closed Channel Weighting Methot

impraved Lotier's Method
!mproved Lotter's Method
Horton’s Method

Resuilts

Mannings Goefficient 0.038
Water Surface Elevation 1,181.23
Elevation Range 1,185.00t0 1,195.00
Flow Arga 1,862.3 ft=
Wetted Perimeter 600.27 ft
Top Width 500.85 ft
Actual Depth 6.23 ft
Critical Elevation 1,190,411 ft
Critical Slope 0014789 ft/ft
Velocity 513 ft/s
Velocity Head 0,41 ft
Specific Energy 1,191.84 it
Froude Number a.52
Flow Type Suberitical
Roughness Segments
Start End Mannings
Station Station Coefiicient
12410 14400 0.050
14+0C 16+00 0.035
18400 18+40 0.050

Natural Channei Poirtts

Station Elevation
(1) ]
“12+10 1,195.00

12+30 1,190.00
14400 1,188.00
14480 1,185.00
15400 1,185.00
18+00 1,188.00
18420 1,190.00
18+40 1,185.00

g\ vroutes fawaterman routes fo.fim2
04/14/04 33:15:57 BPM

€ Haestad Methods, Inc.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC,
FlowMaster v&.1 [614K]
Page 24 of 59

37 Brockside Road wWaterbury, CT 06708 USA  (203) 755-1666




Cross Section
Cross Section for Irregular Channel

Project Description

Woiksheet RCPD31 .

Flow Element Irregular Channel
Method Manning’s Formula
Solve For Channe! Depth

Section Data

Mannings Coefficient (.038
Siope 0.003400 ft/ft
Water Surface Elevaticn 1,191.23 fi
Elevation Range 1,185.00 to 1,195.00
Discharge - 9,511.00 cfs
1,196,00 :
Y )
1,194.00
1,192.00 : .
1,190.00 /
1,188.00
1,186.00
1,184.00 e e
12+00 13400 14400 15+00 16+00 17+00 18+00 19400
V:Q0.0B
H:1
NTS

Project Enginser: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.
gk Aroutes towaterman routes fG.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMastar v6.1 [614K]
04/14/04 02:46:02 PM © Haestad Methads, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




Project Summary Report

Project Description

Warksheet RCPD32

Flow Element Irreguiar Channei
Methed Manning's Formuta
Solve For Channel Depth
Input Data

Slope 0.002700 ft/ft

Discharge  9,769.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Ciosed Channel Weighting Metho

Improved Lotter’s Method
tmproved Lotter's Method
Horton's Method

Results

Mannings Coefitclent
Water Surface Elevation
Elevation Range

0.037
1,184.12 ft

1,178.00 ta 1,188.00

Flow Area 2,211.3 fi2
Wetted Perimeter 709.36 it
Top Width 708.99 ft
Actual Depth 612 ft
Critical Elevation 1,182.74 ft
Critical Slope 0.016312 ft/t
Velogity 4,42 s
Velocity Head 030 ft
Specific Energy 1,184.43 R
Froude Number 0.44
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station Station Coefficient
10+80 14+00 0.050
14+00C 16+00 0.035
16+00 18420 0.050

Natural Channel Points

Station Elevation
(ft) (i
10480 1,188.00
11+00 1,183.00
14+00 1,180.00
14480 1,178.00
15+00 1,178.00
16+00 1,181.00
18+00 1,183.00
18+20 1,188.00

g routes fowaterman routes fo.imz
04/14/04 03:15:57 PM

@ Haestad Methods, Inc.

37 Bragkside Foad  Waterbwry, CT 06708 USA

Projact Enginear: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

(203) 755-1666

FlowMaster v8.1 [614K]
Page 25 of 58




Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet RCPD32 .

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

Section Data

Mannings Coefficient 0.037
Slope 0.002700 fiAft
Water Surface Elevation 1,184.12 k
Elavation Range 1,178.C0 to 1,188.00
Discharge 9,769.00 ofs
1,188.00 @ : S @

1,1886.00 ‘ :
1,184.00 L = M‘_/_“_,J .

1,182.00
1,180.00

1,178.00
10+00 11400 12400 13+00 14400 15+00 16+00 17400 18+00 19+00

v20.0[N\
H:1

NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v8.1 [614K]
(203) 755-1666 Page 1 of 1

o vroutes fowaterman routes fo.fm2
04/14/04 02:46:39 PM © Haeastad Methods, Inc. 37 Brockside Road Waterbury, CT 08708 USA
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Project Summary Report

Project Description

Worksheet RCPDA33

Flow Element Irregular Channel
Mathod Manning's Formula
Solve For Channel Pepth
Input Data

Slope 0.003000 fi/it

Discharge 11,475.00 cfs

Options

Current Roughness Method
Open Channel Weighting Methed
Closed Channe!l Weighting Methor

improved Lotter's Method
improved Lotter's Method
Horton’s Method

Results
Mannings Ceefiiclent 0.041
Water Surface Elevation 1,482.10 ft
Elevation Range 4,175.00 t0 1,185.00
Flow Area 251456 itz
Wetted Parimeater 717.48 ft
Top Width 718,77 fi
Actual Depth 7.10 ft
Critical Elevation 1,180.56 ft
Critical Slope 0.019530 frft
Velogcity 4.56 ft/s
Velocity Head 0.32 ft
Specific Energy 1,182.42 Tt
Froude Number 0.43
Flow Type Subecritical
Roughness Segments
Start End Mannings
Station Station Coefficient
6+80 10400 0.050
10+00 11+20 0.035
11+20 14+20 0.050

Natural Channel Points

Station Elevation
{ft) (ft)

6180 1,185.00

7+00 1,180.00
10400 1,178.00
10+50 1,175.00
10+70 1,175.00
11420 1,178.00
14+00 1,180.00
14420 1,185.00

g \routes fowaterman routes fo.fm2
J4/14/04 03:15:57 PM

© Haestad Methods, Inc.

Project Enginger: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

ENGINEERING & ENVIRONMENTAL COMSULTANTS INC.

37 Brookside Road Waiterbury, CT 06708 USA

(203} 765-1688

FlowMaster v6.7 [614K]
Page 26 of 59




Cross Section
Cross Section for Irregular Channel

Project Description

Worksheeat RCPD33

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

Section Data

Mannings Coefficient 0.041
Slope 0.003000
Water Surface Elevation 1,182.10 ft

Elevation Range
Discharge

1,175.00 to 1,185.00
11,475.00 cfs

1,186.00
1,184.00
1,182.00
1,180.00
1,178.00
1,176.00

1,174.60
6+00

7400 8+00 9400  10+00 11+00 12+00

13+00

14-+00

156400

vi20.0\
HA

NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

ah. vroutes fowaterman routes fe.fmz2
04/14/04 02:47:00 FM

@ Haestad Methads, Inc.

A7 Brookside Road Waterbury, CT 08708 USA

(203) 755-1666

FlowMaster v6.1 [614K]
Page 1 of 1




Project Description

Project Summary Report

Worksheet RCPD39

Flow Elemesnt {rregutar Channsl !
Method Manning's Formula

Solve For Channel Depth

Input Data

Sicpe 0.002760 f/ift

Discharge 13,278.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Metho

Improved Lotter's Method
improved Lotter’s Method
Horton’s Method

Resulis
Mannings Ceefficient 0.040
Water Suriace Elevation 1,148.82 ft
Elevation Range 1,140,0G to 1,152.00
Flow Area 3,445.7 fi#
Wetted Perimeter 1,235.39 ft
Top Width 1,233.81 ft
Agciual Depth 8.92 ft
Critical Elevation 1,147147 1t
Critical Slope 0.018245 fv/ft
. Velocity 3.85 fifs
Velocity Head 0.23 ft
Specific Energy 1,149.15 ft
Froude Number 0.41
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Caefficient
0+00 7+40 0.080
7+40 8+10 0.035
8+10 15+10 0.050

Natural Channel Points

Station Elevation
(ft) (ft)
C+00 1,152.00
0+10 1,150.00
7+40 1,144.00
7450 1,140.00
8+00 1,140.00
8+10 1,144.00
15400 1,150.00
15+10 1,152.00

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

g\ Aroutes fowaterman routes fo.fm2
04/14/04 03:15:87 PM

© Haestad Methods, Inc.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
37 Brookside Road Waterbury, CT 068708 USA

{(202) 755-1666

FlowMaster v&. 1 [614K]
Page 27 of 59




Cross Section
Cross Section for lrregular Channel

Project Description

Worksheet RCPD3g .
Flow Element rreguiar Channel

Method Manning's Formula

Solve For GChannel Depth

Saction Data

Mannings Coeffictent 0.040
Siope 0.002700 f/ft
Water Surface Elevation 1,i48.82 ft
Elevation Range 1,140.00 to 1,152.00
Discharge 13,276.G0 cfs

1,144.00

1,140.00 i
(0+00 2+00 4400 6400 8+00¢ 10+00 12+00 14400 16400

vi20.0D\
H:i

NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS ING.
i vroutes fowaterman routes fo.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v8.1 [§14K]
04/14/04 02:50:00 PM @® Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




Project Summary Report

Project Descrigtion

Worksheet RCPD40

Flow Element lrregutar Channel
Method Manning's Formula
Salve For Channel Depth
tnput Data

Slope .003200 ftfit

Discharge 13,078.00 cfs

QOptions

Current Roughness Method

Improved Lotter's Method

Opan Channel Weighting Method  Improved Lotter's Method

Closed Channel Weighting Metho

Horton's Method

Resuits

Mannings Coefficient
Water Surface Elevation
Elevation Range

0.042
1,148.47 ft

1,142.00 to 1,150.00

Flow Area 3,384.2 ft2
Weited Perimeter 1,244.90 ft
Top Width 1.244.54 ft
Actual Depth 6.47 it
Critical Elevation 1,147.24 ft
Critical Slope 0022724 /it
Velocity 3.88 fifs
Velocity Head 0.23 ft
Specific Energy 1,148.70 ft
Froude Number 0.41
Flow Type Subcritical
Roughness Segments

Start End Mannings

Station Station Coefficient
14455 21480 0.050
21+50 22475 0.035
22475 27+25 0.050

Natural Channgl Points

Station Elevation
(ft) {ft
14+55 1,150.00
14480 1,147.00
Z1+50 1,145.00
22+00 1,142.00
22425 1,3142.00
22475 1,145.00
27400 1,147.00
27425 1,156G.00

gl routes folwatenman routes fo.fm2
04/14/04 03:15:57 PM

© Haestad Methods, Inc.

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INGC.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1668

FlowMaster v8.1 [B14K]
Page 28 of 59




Cross Section
Cross Section for lrregular Channel

Project Description

Worksheet RCPD40 ' ‘ .

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

Section Data

Mannings Coefiicient 0.042
Slope 0.003200 fi/ft
Water Surface Elevation 1,148.47
Elevation Range 1,142.00 to 1,150.00
Discharge 13,079.00 cfs
115000 & .
1,148.00 N ‘
1,746.00
1,144.00
1,142.00C
14400 16400 18+00 20400 22+00 24400 26+00 28+00
vi20.0[N
H:i
NTS
FProject Enginear: ENGINEERING & ENVIRONMENTAL CONSULTANS ING.
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v8.1 [614K]

g rouies fowaterman routes fo.fma
04/14/04 02:438:39 PM @ Haestad Methads, ine. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666

Page 1 of 1




Project Description

Project Summary Report

Worksheet RCFPD4H

Flow Element {rregular Gharnnel
Method Manning's Formula
Solve For Channgl Depth
Input Data

Slope 0.002000 fifit

Discharge 11,067.00 cfs

Opticns

Current Roughness Method

Improved Lotter's Method

Open Channel Weighting Method  Improved Lotter's Method

Closed Channel Weighting Metha

Horton's Method

Resuits
Mannings Coefficient 0.042
Water Surface Elevation 1,166.77 ft
Elevation Range 1,150.00 to 1,160.0C
Fiow Area 3,363.8 ft?
Wetted Perimeter 1,094.78 ft
Top Width 1,004,16 it
Actual Bepth 8,77 ft
Critical Elevation 1,155.16 ft
Critica} Slope 0.023085 fifft
Velocity 3.30 ft/s
Velocity Head 17 fi
Specific Energy 1,7166.94 ft
Froude Number 0.33
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
7+80 14+00 0.050
14+00 15+25 0.035
15+25 19+00 0.050

MNatural Channel Points

Station Elevation
{fy {ft)

7+80 1,160.00

8+00 1,155.00
14+00 1,153.00
14+50 1,150.00
14+75 1,150.00
15+25 1,153.00
168+80 1,165.00
19+00 1,160.00

q:\..Aroutes falwaterman routes fe.fm2
Q4/14/04 03:15:57 PM

© Haestad Methods, Inc.

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.1 [614k]
Page 29 of 59




Cross Section

Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Sclve For

RCPDH

lrregular Channs!
Manning's Formula
Channe! Depth

Section Data

Mannings Coefficient
Slope

Water Surface Elevation
Elevation Range
Discharge

0.042

0,002000 fi/ft

1,188.77 ft

1,150.00 to 1,160.C0

11,067.00 cfs

1,160.00
1,158.00D
1,156.00
1,154.00
1,162.00
1,1560.00
6+00

q:h..routes fo\wwaterman routes fo.fm2
04/14/04 02:48,53 PM

8+00

© Haestad Methods, Inc.

10+00

18+00

12+00 14+00 16+00

20+00

vi20.0[N\
K

NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

37 Brookside Road Waterbury, CT 08708 USA  (203) 755-1588

FlowMaster v6.1 [614K]
Page 1 of1




Project Summary Report

. Project Description
Worksheet RCPD42
Flow Element Irreguiar Channel
Methed Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.004700 ft/t

Discharge 11,068.00 cofs

Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method  Improved Lotter's Method
Glosed Channel Weighting Matho Horton's Method
Resulis
Mannings Coefficient 0.046 .
Water Surface Elevation 1,168.85 ft
Elevation Range 1,150.00 1o 1,165.00
Flow Area 2,230.8 fi2
Welted Perimeter 71012 ft
Top Width 709.72 fi
Actual Depth 8.85 it
Gritical Elevation 118710 ft
Critical Stope 0.022813 ftit
. Velocity 483 ft/s
Velocity Head ¢.36 ft
Specific Energy 1,159.21 ft
Froude Number 0.47
Flow Type Subgcritical
Roughness Segments
Start end Mannings
Station Station Coefficient
0+00 13+00C 0.050
13+00 14420 0.035
14+20 17+70 0.050

Natural Channel Points

Station Elevation
{f) {1t

0+00 1,165.00

9+00 1,160.00
13+00 1,154.00
13-+50 1,150.00
13+70 1,150.00
14+20 1,154.00
37+50 1,160.00
17+70 1,185.00

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

i Sroutes {ciwaterman routes fo.fma2 ENGIMEERING & ENVIRONMENTAL CONSULTANTS INC. Flowlaster v6.1 [814k]
Q4/14/04 03:15:57 PM © Haestad Methods, Inc. 37 Brookside Road  Wataerury, CT 08708 USA  (203) 755-1666 Page 30 of 59




Cross Sectiion
Cross Section for Irregular Channel

Project Description

Warksheet RCPD42 .
Flow Element Irregular Channel

Mesthod Manning's Formuta

Solve For Gharnne! Depth

Section Data

Mannings Coefficient 0.048

Slope 0.004700 fi/ft

Water Surface Elevation 1,168.85 ft

Elevation Range 1,150.00 to 1,165.00

Discharge 11,088.00 cfs
1,166.00,: . . VR L e

"“‘““‘-hw
. .

1,158.00 : S C e \
1,154.00 Lo e :
1,150.00

G+00 2+00 4+00 6-+00 8+00  10+00 12400 14+00 16+00 18400

V:20,0B
H:

NTS

Project Enginesr: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.
Gih.Aroutes fowaterman routes fe.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v8.1 [614K]
04/14/04 02:48:33 PM @ Haestad Methods, Inc. 37 Brookside Road waterbury, CT 06708 USA  (203) 755-1688 Page 1 of 1




Project Summary Repori

. Project Description
Worksheet RCPE41
Flow Element trregular Channesl
Mathod Manning’s Formula
Solve For Channel Depth
Input Data
Slope 0.002500 fift

Discharge 6,042.00 cfs

Options

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

Mannings Coefficient 0.041

Water Surface Elevation 1,213.43 #t
Elevation Range 1,207.00 {0 1,216.00

Flow Area 1,712.0 fi2

Wetted Perimeter 630.43 ft

Top Width 629.26 fi

Actual Depth 6.43 ft

Critical Elevation 1,212.16 1t

Critical Siope 0.021705 fifft

. Velocity 3.53 fi's
0.19 ft

Velocity Head

Specific Energy 1,213.82 1t
Froude Number 0.38
Flow Type Subcritical

Roughness Segmeirits

Start End Mannings
Station Station Caeflicient
0+00 2+80 0.060
2+80 3+40 0.G35
3+40 8+85 0.050

Natural Channe! Points

Station Elevation
{tt) (ft)
Q+C0 1,216.00
0+20 1,212.00
2480 1,210.00
2490 1,207.00
3+30 1,207.00
3+40 1,210.00
6435 1,212.00
8455 1,216.00
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
g Aroutes fowaterman routes fo.imz ENGINEERIMG & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v&.1 [614k]
04/14/04 03:15:57 FM © Haestad Methods, Inc, 37 Brookside Road Waterbury, CT 08708 USA (203} 755-1666 Page 31 of 59




Cross Section
Cross Section for lrregular Channel

Project Description

Worksheet RCFE41

Flow Element [rregufar Chasneal
Method Manning's Fermula
Saolve For Channel Depth

Section Data

Mannings Coefficient 0.041
Slope 0.002500 it
Water Surface Elevation 1,213.43 ft
Elavation Range 1,207.00 t0 1,216.00
Discharge 5,042.00 ofs

1,216.009 . T 1)
1,215.00

1,214.00

1,213.00

1,212.00

1,211.00

1,216.00

1,209.00

1,208.00

1,207.00 L"J

0+00 1+00 2+00 3+00 4+00 5+00 6+00 7+00

V:100.00\,
H:
NTS

Project Enginser ENGINEERING & ENVIRONMENTAL CONSULTANS INC.

g:\..Aroutes fe\waterman routes fe.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC, FlowMasgter v8.1 [814K]
0441 4/04 02:43:30 PM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 Usa  (203) 755-1668 Page 1 of

\




Project Summary Repori

Project Description

. Warksheet RACPE48

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

Slope 0.003300 fiAft

Discharge  4,124.00 cfs

Options
Current Roughness Method Improved Lotter's Meathod
Open Ghannal Weighting Method improved Lotter's Mathod
Closed Channgl Weighting Metho Herton's Mathod
Resuits
Mannings Coefficient 0.035
Water Surface Eievation 1,253.19 f#t
Elevation Range 1,250.00 to 1,254.50
Flow Area 1,158.9 fi2
Wetted Perimeter 609.82 ft
Top Width 6809.51 ft
Actual Depth 319 it
Critical Elevation 1,252.40 fi
Critical Slope 0.017130 fft
. Velooity 3.58 fts
Velocity Head 0.20 ft
Specific Energy 1,2563.39 ft
Froude Number 0.45
Flow Type Subecritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 1+10 0.050
1+10 5+10 0.035
5+10 G+20 0.050

Natural Channel Points

Siation Elevaiion
(t) (ft)
0+00 1,254.50
0+10 1,252.00
1+10 1,252.00
2490 1,250.00
3+30 1,250.00
5+10 1,252.00
8+10 1,262,00
6+20 1,254.50

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

o\ Aroutes folwaterman routes fe.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. Flowiaster v6.1 [614K]
04/14/04 03:15:57 PM @ rHaestad Methods, Ing. 37 Brookside Read | Waterbury, CT 06708 USA {203} 755-1666 Page 32 of 59




Cross Section
Cross Section for Irregular Channel

Projact Description

Worksheet RCPE48 .
Flow Element Irregular Channel

Method Manning’s Formula

Solve For Channe) Depth

Section Data

Mannings Coefficient 0.035
Siope 0.003300 ft/ft
Water Surface Elevation 1,253,119 ft
Elevation Range 1,250.00 to 1,254.50
Discharge 4124.00 cfs

1,254.00

1,253.50

1,253.00

1,252.50 - _ .

1,252.00

1,251.50

1,261.00 -

1,250.50

1,2560.00 : : ' ‘ :
0400 1+00 2+00 3+00 - 4400 5400 6+00 7+00

v:100.00\
H:l
NTS

Froject Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.
g\ droutes {c\waterman routes fo.fma ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowiMaster v8.1 [614k]
04/14/04 02:41:23 PM @ Haesiad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1688 Fage 1 of 1




Project Summary Repori

Praject Description

Waorksheet RCPE49

Flow Element Irregular Channel
Method Manning's Formula
Sclve For Channel Depth
Input Data

Slope 0.002700 ft/ft

Discharge  6,068.00 ofs

Options

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Methor

Resuits
Mannings Coefficient 0.039
Water Surface Elegvation 1,244.37 ft
Elevation Range 1,240.00 to 1,246.00
Flow Area 1,741.4 f2
Wetted Perimeter 769.01 fi
Top Width 758.89 ft
Actual Depth 4,37 ft
Critical Elevation 1,243.32 ft
Critical Slope 0.020075
. Veiocity 3.48 fifs
Velocity Head Q.19 ft
Specific Energy 1,244.56 ft
Froude Number 0.40
Flow Type Subcrifical
Rcughness Segmenis
Start End Mannings
Station Station Coefficient
0+00 3+10 0.050
3-+10 5+10 0.035
5+10 7+75 3.050

Natural Channel Points

Staticn Elevation
(% ]
0+00 1,246.00
0+15 1,243.00
3+10 1,242.00
3480 1,240.00
4430 1,240.00
5+10 1,242.00
7460 1,243.00
7+75 1,246.00

g\ Aroutes fowwaterman routes fo.fm2

04/14/04 03:15:57 FM

e ———————_—_—_—_—, I

© Haestad Methods, Inc.

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC,

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

37 Brookside Road Waterbury, CT 08708 USA

(203) 755-1668

FlowiMaster v6.1 [614Kk]
Page 33 of 59




Cross Seclion
Cross Section for Irregular Channel

Project Dascription

Waorksheet
Flow Element
Method
Solve For

RCPE48

irregular Channel
Manning’s Formula
Channel Depth

Section Data

Mannings Coefficient 0.039
Slope 0,002700 ftAt
Water Surface Elevation 1,244.37 ft
Ejevation Range 1,240.00 to 1,246.00
Discharge 6,058,00 cis

1,246.00p

1,245.00

~Z

1,244.00

1,243.00

1,242.00

1,241.00

1,24G.00

0+00

1+00 2+00 3+00 4+00 5+00 6400

7+00

Vv:100.00\
HA

8+00

NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

FlowMaster v8.1 [614k]

g, woutes fowaterman routes fo.fm2

04/14/04 02:;41:39 PM ® Haestad Methods, Inc. Page 1 of 1

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666




Project Summary Repori

Project Description

Worksheet RCPES1

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

Siope 0.003800 f¥it

Discharge  8,078.00 cfs

Options

Currant Roughness Method Improved Lotter's Method
Open Channel Weighting Method  Improved Lotter's Method
Closed Channel Weighting Methor Hortor’s Method

Results
Mannings Coefficient 0.048
Water Surface Elevation 1,224.33 fi
Elevation Range 1,220.00 to 1,230.00
Flow Area 2,523.1 ft2
Woetted Perimeter 1,756.24 ft
Top Width 1,766.19 ft
Actual Depth 433 fi
Critical Elevation 1,223.31 ft
v Critical Slope 0.034160 itft
. Velocity 241 fifs
Velocity Head 0.09 ft
Soecific Energy 1,224.42 1
Froude Number 0.35
Flow Type Subceritical
Roughness Segments
Start End Mannings
Siation Station Coefficient
0+0C 24400 0.050
24+00 26+00 0.035
26+00 42400 0.050

Natural Channel Points

Station Elevation
() (i)

0+00 1,230.00
12400 1,225.00
24400 1,222.00
24+80 1,220.00
25420 1,220.00
26+00 1,222.00
34400 1,225.00
424Q0 1,230.00

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 {614k]

q:h.. routes fowaterman routes fefmz2
04/14/04 (3:15:57 PM

© Haestad Mesthods, Inc.

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1668 Page 34 of 59




Cross Seciion
Cross Section for Irregular Channel

Project Description

Warksheet RCPES .

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

Section Data

Mannings Goefficient 0.048
Slope 0.003800 fi/ft
Water Surface Elevation 1,224,33 ft
Elevation Range 1,220.00 to 1,230.00
Discharge 6,078.00 cfs

1,230.006

1,228.00 )
1,226.00 .
1,224.00
1,222.00
1,220.00 o . o
0400 5+00 10400 15400 20+00 25+00 30+00 35+00 40+00 45+00
V:100.0,l
H:
NTS

Project Enginesr: ENGINEERING & ENVIRONMENTAL CONSULTANS ING.
a. \routes fawaterman routes fe.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v&.1 [814K]
04/14/04 02:43:12 PM Hasestad Methods, Inc. 37 Brookside Read  Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Project Summary Report

Project Description

Worksheet RCPF31

Flow Element lrreguiar Channe!
Method Manning's Fermula
Saclve For Channe! Depth
Input Pata

Slope 0.00290C ftft

Discharge 906.00 cis

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 Goefficient 0.035
Water Surface Elevation 1,286.70 ft
Flevation Range 1,285.00 to 1,295.00
Fiow Area 410.5 ft2
Wetted Perimeter 432.69 ft
Top Width 432,68 ft
Actual Depth 1.70 ft
Critical Etevation 1,286.12 ft
Critical Sicpe 0.020571 /i
. Velacity 2.21 fis
Velacity Head Q.08 ft
Specific Energy 1,286.78 #
Froude Number .40
Flow Type Suberitical
Roughness Segments
Start End Mannings
Staticn Station Coefficient
0+00 24400 0.050
24+00 29+00 0,035
29+00 45+00 0.050

Natural Channel Points

Station Elevation
] (ft)

0+00 1,295.00
11400 1,280.00
24+00 1,287.00
26+25 1,285.00
26+75 1,285.00
29400 1,287.00
37400 1,290.00
45400 1,295.00

Peoject Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

. Aroutes fowaterman routes fo.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC, FlowMaster v6.1 {614K]
04/14/04 03:15:57 PM © Haestad Methods, Ing. 37 Broolkside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 35 of 53




Cross Section
Cross Section for lrregular Channel

Project Description

Workshset
Flow Element
Method

Salve For

RCPF3

irregular Channal
Manning's Formula
Channel Depth

Section Data

Mannings Coefiicient 0.035
Slope 0.00296G ftit
Water Surface Elevation 1,286.70 ft
Elevation Range 1,285.00 to 1,285.00
Discharge 906.00 cfs
1,296.00
1,292.00 o
1,290.00
1,288.00
1,286.00
1,284.00 - ‘ oo ‘
0+00 5+00 10400 15+00 20400 25400 30+00 35+00 40+00 45+00

o\ Aroutes fowwaterman routes fo.fm?2
04/14/04 02:39:27 PM

@ Haestad Methods, inc.

V:100,00\
H:i
NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS ING.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC,
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Flowaster v6.1 [614K]
Page 1 of 1




Project Summary Report

Project Description

Worksheet RCPF32

Flow Element Irregular Channel
Method Manning's Formula
Bolve For Channel Depth
Input Data

Siope 0.003300 ft/ft

Discharge 2,025.00 cfs

Options
Gurrent Roughness Method Improved Lotter’s Method
Open Channel Weighting Method  Improved Lotter's Method
Closed Channel Weighting Methot Horton's Method
Results
Mannings Coefficient 0.043
Waeter Surface Elevation 1,277.81 ft
Elevation Range 1,276.00 to 1,285.00
Fiow Area 926.4 ft2
Wetted Perimeter 803.37 ft
Top Width 803.35 ft
Actual Dapth 2.81 fi
Critical Elevation 1,276.79 ft
Critical Siope 0.026846 fu/it
Velocity 2.19 fifs
Velocity Head 0.07 fi
Specific Energy 1,277.88 ft
Froude Number 0.35
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Cosfficient
0+00 21+00 G.050
21400 25+00 0.035
25+00 37+0C 0.050

Natural Channel Points

Station Elevation
(ft) {fe)

0+00 1,285.00
10400 1,280.00
21+00 1,277.00
22480 1,275.00
23+20 1,275.00
25+00 1,277.00
29+00 1,280.00
37400 1,285.00

Project Enginear; ENGINEERING & ENVIRONMENTAL. CONSLULTANTS INC.
q:\.Aroutes fowaterman routes fo.fm2 EMGINEERING & ENVIRONMENTAL CONSULTANTS iNC. FlowMaster v6.1 [614Kk]
04/14/04 03:15:57 PM © Hagestad Methods, Inc. - 37 Brookside Road  Waterbury, GT 06708 USA  (203) 755-1666 Page 36 of 59




Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method
Sotve For

RCPF32

Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0,043
Slope 0.003300 ft/fi
Water Surface Elevation 1,277.81
Elevation Range 1,275.00 io 1,285.00
Discharge 2,025.00 cfs

1,286,000 -

o

1,284.00

1,282.00

1,280.00

1,278.00

1,276.00

1,274.00 -

0+00

g \routes fowaterman routes fcfm2
© Haestad Methods, Ing. 37 Brookside Road Waterbury, CT 08708 USA

04/14/04 02:38:44 PM

5+00 . 10+00 15+00 20+00 25+00

30400

35+00

40400

v:100.00N\
H:i
NTS

Project Engineer: ENGINEERING & ENVIBONMENTAL CONSULTANS INC.

ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.

{203) 755-1666

Flowhaster v8.1 [614K]
Page 1 of 1




Project Description

Project Summary Report

Worksheet RCPF33

Flow Element lrregular Channel
Method Manning's Fermula
Salve Far Channel Depth
Input Data

Siope 0.002800 it

Discharge 2,074.00 cfs

Options

Current Roughness Method

Improved Lotter's Meinod

Open Channel Weighting Method  Improved Loiter’s Method

Closed Channal Weighting Methot

Hortorn's Methad

‘Resulis

Mannings Coefficient
Water Surface Elevation

Elevation Range

0.037
1,272,865 fi
1,270.00 10 1,274.00

Flow Area 804.8 f{=
Wetted Perimeter 805.19 1l
Top Width 605.09 ft
Actual Depth 285 ft
Critical Elevation 1,271.80 ft
Critical Slope 0.019829 ft/fit
Yealocity 2.58 fts
Velocity Head 0.10 ft
Specific Energy 1,27275 {t
Froude Number 0.3¢
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station Station Coefficient
0+00 10 0.050
1+10 5410 0.035
5430 6+19 0.05G

Natural Channel Points

Station Elevation
{ft) {f)
0+00 1,274.00
0+08 1,272.25
1+10 1,272.00
2490 1,270.00
3430 1,270.00
5+10 1,272.00
6+10 1,272.25
6+19 1,274.00

.. \routes fowaterman rotites fo.fm2
04/14/04 03:16:57 PM

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
© Haestad Meihods, Inc.

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
FlowMaster v&6.1 16141
Page 37 of 59
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Cross Section

Cross Section for Irregular Channel

Project Dascription

Workshest
Flow Element
Method

Solve For

RCPF33

Irregular Channel
Manning's Farmuta
Channel Depth

Section Data

Mannings Coefficiant
Slope

Waier Surface Elavation
Elevation Range
Discharge

0,037
0.002800 fiit
1,272,685 ft
1,270.00 to 1,274.00
2,074.00 cfs

1,274.004

1,2783.50

1,273.00

1,272.50

1,272.00

1,271.60

1,271.00

1,270.50

1,270.00
C+00

1400 2400

4+00 5+00 6+00 7400

v:100.00\,
H:i

NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL GONSULTANS INC.
FlowMaster v8.1 [§14K]

a.. Aroutes fowaterman routes fo.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

04/14/04 02:40:00 PM @ Haestad Methods, Ine. 37 Brookside Road  Waterbury, CT 06708 USA (203} 755-1666 Fage 1T of 1




Project Summary Report

. Project Description
Worksheet RCPF34
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.002500 ft/t

Discharge  3,433.00 cfs

Options
Current Roughness Method Improved Lotter's Method
Open Ghannel Weaighting Method Improved Lottet's Method
Closed Ghannal Weighting Methot Horton's Method
Restlts
Mannings Goefficient 0.045
Water Surface Elevation 1,262.56 ft
Elevation Range 1,258.00 o 1,272.50
Flow Area 1,585.5 fi2
Wetied Perimeter 1,067.06 ft
Top Width 1,067.03 ft
Actual Depth 366 it
Critical Elevation 1,261.30 ft
Critical Slope 0.028210 Wi
. Vetocity 217 ft/s
Velocity Head 0.07 ft
Specific Energy 1,262.63 ft
Froude Number 0.31
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 15+10 0.050
15+10 19+10 0.035
19+10 34430 0.050

Natural Channel Points

Station Elevation
it} {f)

0+00 1,272.50

0+20 1,268.00
15+10 1,261.00
16+90 1,259.00
17430 1,259.00
19+10 1,261.00
34+10 1,268.00
34430 1,272.50

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

g\ vroutes fowaterman routes fo.fmz ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v&.1 [614k]
04/14/04 02:15:57 PM © Haestad Methods, Inc, 37 Brockside Road  Waterbury, CT 06708 USA  (203) 755-1668 Page 38 of 59




Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet RCPF34 .
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channe! Depth

Section Data

Mannings Goefficient 0.045
Slope 0.0G2500 fifft
Water Surface Elevation 1,262.56 ft
Elevation Range 1,259,00 10 1,272.50
Discharge 3,433.00 cfs

1,274.00

]
1,272.00

1,270.00
1,268.00
1,266.00

1,264.00

1,262.00
1,260.00
1,258.00 BRI o
0+00 5400 10400 15+00 20+00 25+00 30400 35+00
V1000
H:1
NTS

' Project Engineer; ENGINEERING 8 ENVIRONMENTAL CONSULTANS INC.
ENGINEERING & ENVIROMMENTAL CONSULTANTS INC. FlowMaster v8.1 [614k]
a7 Brookside Foad  Waterbury, CT 08708 USA  (203) 755-1666 Page 1 of 1

a\. \roytes fcwaterman routes fo.fm?2
G4/14/04 02:40:22 PM © Fasstad Methods, Inc.




Project Summary Report

Project Description

Worksheet RCPF35

Flow Element Irregular Channel
Method ffanning’s Formula
Sclve For Channel Depth
Input Data

Shope 0.002500 i/t

Discharge  3,651.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channe! Weighting Methor

Improved Lotter's Method

Improved Lotter's Method

Horton's Methad

Rasults
Mannings Coefficient 0.040
Water Surface Elevation 1,263.58 fi
Elavation Range 1,260.00 to 1,272.00
Flow Area 1,280.6 ft?
Wetted Perimster 675.02 ft
Top Width 674.95 fi
Actual Depth 3568 ft
Critical Eigvation 1,262.31 ft
Gritical Slope 0.022072 ftft
. Velocity 2.83 ft/s
Velocity Head .12 ft
Specific Energy 1,263.71 it
Froude Number 0.36
Flow Type Subciitical
Roughness Segments
Start End Mannings
Station Station Coetficient
0+00 12400 0.050
12400 16+00 0.035
16+00 18+10 (.050

Matural Channei Points

Station Elevation
() ()

0+00 1,272.00

0+10 1,270.00
12400 1,262.00
13480 1,260.00
14+20 1,260.00
16400 1,262.00
18+00 1,270.00
18+10 1,272.00

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC, FlowMasier v6.1 {51 4k]

aMLsroutes fowaterman routes fe.fm2
37 Brookside Road  Waterbury, CT 05708 USA Fage 39 of 59

04/14/04 (03:15:57 PM © Haestad Methods, Inc. (203) 755-1666

“




Cross Section
Cross Section for Irregular Channel

Praoject Descrigtion

Worksheet
Flow Element
Method

Soive Far

RCPF35

Yrregular Channel
Manning’'s Formula
Channel Depth

Section Data

Mannings Coefficlent 0.040
Slope 0.002500 it/ft
Water Surface Elevation 1,263.58 ft
Elgvafion Range 1,260.00 to 1,272.00
Discharge 3,651.00 cfs

1,272.00¢

1,270.00

1,268.00

1,266.00

1,264.00

1,262.00 -

1,260.00

0+00

g woutes fowaterman routes fc.im2
04/14/04 02:40:45 PM

© Haestad Methods, Inc.

2,00 4+00 6+00 8+00 10+00 12400 14+00 16+00 18+00 20+00

vi100.00N
Hi
NTS

Project Fnginaer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC,

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC,
37 Brookside Road Waterbury, GT 08708 usa

(203) 755-1666

Flowlviaster v8.1 [614Kk]
Page 1 of 1




Project Summary Report

Project Description

Worksheet RCPG27

Flow Element irregutar Channel
Method Manning’s Formula
Salve For Channsl Depth
Input Data

Slope 0.002500 it

Discharge 6,015.00 cfs

Options

Current Roughness Method

Improved Lotter's Method

Open Channal Weighting Method Improved Lotter's Method

Closed Channel Weighting Methot

Horton's Method

Resuits
Mannings Cosfficient 0.048
Water Surface Elevation 1,240.43 ft

Elevation Range

1,234.00 to 1,249.00

Flow Area 2,328.0 ft2
Wetted Perimeier 1,069.26 ft
Top Width 1,068.98 ft
Actual Depth 8.43 ft
Critical Elevaticn 1,238.67 ft
Critical Slope 0.029841 ft/it
. Velocity 258 fifs
Velocity Head 010 ft
Specific Energy 1,240.54 ft
Froude Number 0.31
Flow Type Subcritical
Roughness Segments

Start End Mannings

Station Station Goefficient
0+00 25+00 0.050
25+00 26+30 0.038
26+30 30+18 0.050

Natural Channet Peoints

Station Elevation
(i) {ft}

0+00 1,249.00

0+08 1,247.50
25100 1,237.00
265.+40 1,234.00
25+90 1,234.00
26+30 1,237.00
30+10 1,247.50
30+18 1,249.00

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

FlowMaster v6.1 (614k]

gi..Aroutes fowaterman routes fc.fm2
04/14/04 03:15:57 PM

® Hasstad Methods, inc. 37 Brookside Road Waterbury, CT 08708 USA  (203) 755-1665 Page 40 of 59




Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

RCPG27

lrregular Channel
Manning's Formuta
Channel Depth

Section Data

Mannings Coefficient
Slope

Water Surface Elsvation
Elgvation Range
Discharge

(.048
0.002500 fi/ft
1,240.43 ft
1,234.00 to 1,249.00
8,0156.00 cfs

1,250.00
1,248.00(“
1,246.00
1,244.00
1,242.00
1,240.00
1,238.00
1,236.00

1,234.00
0400

g Aroutes fowaterman routes fc.im2
04/14/04 0G2:42:04 PM

© Haestad Msthods, inc.

25400

5+00 10+00 15+00 20+00

Project Engineer: ENGINEERING & ENVIRONMENT.

ENGINEERING & ENVIRONMENTAL CONSULTANTS [NC.
37 Brookside Road Waterbury, GT 06708 USA

30400

(203) 755-1668

35+00

v:100.00\,
H:1
NTS .

AL CONSULTANS INC.
FlowMaster v8.1 [614K]
Page 1 of 1




Project Summary Report

Project Description

Worksheet RCPG28

Flow Element Irregular Ghannel
Method Manning's Formula
Solve For Channe( Depth
Input Data

Siope 0.002700 ftfft

Discharge  5,989.00 ofs

Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Methor Horton’s Method
Results
Mannings Coefficient .035
Wazter Surface Elevation 1,234.659 ft
Elevation Range 1,230.00 10 1,245.50
Flow Area 1,893.3 #2
Weited Perimeter 1,153.78 ft
Top Width 1,163.72 ft
Actual Depth 459 ft
Critical Elevation 1,233.48 f#t
Critical Sfope 0.016523 it/
Velocity 3.00 ft/s
Velooity Head 014 #
Specific Energy 1,234.73 fi
Froude Number .40
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station GCoefficient
0+00 20+10 0.050
20+10 22+10 0.035
22410 42470 0.050

Natural Channel Points

Station Elevation
{ft ()

0+00 1,245.50

0410 1,243.00
20410 1,232.00
20490 1,230.00
21+30 1,230.00
22410 1,232.00
42480 1,243.00
42+70 1,245.50

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
agd..Aroutes fowaterman routes fo.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v&.1 [614k]}
04/14/04 03:15:57 PM © Haestad Methods, nc. 37 Brookside Road Waterbury, CT 06708 USA (203} 7565-1666 Page 41 of 52




Cross Section
Cross Section for lrregular Channel

Froject Description

Workeheat ACPG28 .
Flow Element Irregular Channel

Mettiod Manning's Formula

Soive For Channel Depth

Section Data

Mannings Coefficlent 0.035
Slope 0.002700 fifft
Water Suriace Elevation 1,234.59 ft
Elevation Range 1,230.00 to 1,245.50
Discharge 5,989.00 cfs
1,248.00
1,244.00¢
1,242.00
1,240.00 .
1,238.00
1,236.00
1,234.00
1,232.00
1,23C.00- ‘
0400 5+00 10+00 15400 20+00 25400 30+00 35+00 40400 45+00
V:‘EOO.DB
HA
NTS

Froject Enginesr: ENGINEERING & ENVIRONMENTAL COMNSULTANS INC.

FlowMaster vi.1 [614K]

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
Page 1 of 1

g Aroutes fowaterman routes fodme
37 Brookside Foad Watarbury, CT 06708 USA

04/14/04 02:42:40 PM ® Haestad Methods, Inc. (203) 755-1666
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Project Summary Report

Project Description

. Worksheet RCPG30
Flow Element trregular Channel
Method tManning’s Formula
Solve For Channel Depth
Input Data
Slope 0.002000 fuht

Discharge  6,860.00 cfs

Options
Current Roughness Method tmproved Lotter's Method
Open Channel Weighting Method  Improved Lottet’s Methad
Closed Channel Welghting Methor Horton’s Method
Results
Mannings Coefficient 0.041
Water Surface Elevation 1,208.88 ft
Elevation Range 1,204.00 10 1,210.00
Flow Area 2,146.6 (2
Wetted Perimeter 778.75 i
Top Width 778.48 ft
Actual Depth 498 ft
Giltical Elevation ) 1,207.25 ft
Critical Slope 0.020428 fit
. Velocity 3.20 fi/s
Valocity Head 016 ft
Specific Energy 1,209.14 ft
Froude Number 0.34
Flow Type Subecritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0400 0+40 0.050
0+40 5+30 (0.035
5430 7+89 0,050

Naturai Channe! Points

Station Elevation
(M 4y
0+00 1,210.00
0+08 1,208.25
0+40 1,207.00
4440 1,204.00
4+80 1,204.00
5+30 1,207.00
7+80 1,208,25
7489 1,210.00

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
g youtes fowaterman routes fc.fime ENGINEERING & ENVIRONMERNTAL CONSULTANTS INC, FlowhMaster v&6.1 [614K]
04/14/04 03:15:57 PM © Haestad Methods, Inc. 37 Brookside Hoad Waterbury, CT 06708 USA  (203) 755-1686 Page 42 of 59




Cross Section
Cross Section for Irreguiar Channel

Project Description

Workshest
Flow Element
Method

Solve For

RCPG30

Irregular Channel
Manning's Forrmula
Channel Depth

Section Data

Mannings Cosfficient 0.041
Slope 0.002000 fift
Water Surface Elevation 1,208.98 #
Elevation Range 1,204.00 to 1,210.00
Discharge 6,860.00 cfs

1,210.00 e

1,209.00

1,208.00

1,207.00

1,206.00

1,205.00

1,204.00 -

4+00

1+00 2400 3+00 4+00 5+00 6+00

7+00

v:100.0N,
H:i

8400

NTS

g\ outes fohwaterman routes fe.fm2
04/14/04 02:43:86 PM

©@ Haestad Methods, Inc.

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 {814K]

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1686 Page 1 of 1




Project Summary Report

Project Description

Worksheet RCPG33

Flow Elernent Irregular Channel
Method Marnining’s Formula
Solve For Channel Depth
input Data

Siope 0.003000 fift

Discharge ©,543.00 cfs

Options

Current Rotughness Method
Open Channel Welghting Method
Closed Chamnel Weighting Methor

Improved Lotter's Method
Improved Lotter's Mathod
Horton's Mathod

Resulis
Mannings Coefficient 0.038
Water Surface Elevation 1,187.59 ft
Elevation Range 1,180.00 10 1,128.00
Flow Area 2,718.8 @2
Wetled Perimeter 1,303.17 ft
Top Width 1,302.35 it
Actual Depth 7.59 ft
Critical Elevation 1,186.33 ft
Critical Slope 0.018082 fi/ft
. Veloeity 3.51 fvs
Velocity Head 0.9 ft
Specific Energy 1,187.78 it
Froude Number 0.43
Flow Type Suberitical
Roughness Segmenis
Start End Mannings
Station Station Coefficient
0+00 20+20 0.050
20+20 21+00 0.035
21+00 41490 0.050

Natural Ghannel Points

Station Elevation
{f (ft}

0+Q0 1,198.00

0+10 1,196.00
20+20 1,184.00
20+40 1,180.00
20+80 1,180.00
21+00 1,184.00
41+80 1,196.00
41+90 1,198.00

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

a:\.woutes fowaterman routes fe.fm2
37 Brookside Road Waterbury, CT 06708 USA Page 43 of 59

04/14/04 03:15:57 PM © Haesiad Methods, Inc.

(263} 755-1666




Cross Section
Cross Section for Irregular Channe)

Project Dascription

Worksheet RCPGE3 .
Flow Element Irregtilar Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.038
Slope 0.003000 ftfit
Water Surfaca Elevation 1,187.59 #
Eigvation Range 1,180.00 to 1,198.00
Discharge 9,543.00 cfs

1,198.00&'LM_; .

1,188.00
1,180.00

0+00 5+00 10400 15+00 20+00 25+00 30400 35+0C 40+00 45+00
V:20.0B
H:A

NTS

Praject Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC,
a:\..\routes fchwaterman routes fo.fm2 ENGINEERING & ENVIRONMENTAL GONSULTANTS INGC. FlowMaster v8.1 [§14k]
04/14/04 02:46:22 PM © Haestad Msthods, Inc. 37 Brookside Road  Waterbuwy, CT 06708 USA (203) 755-1686 Page 1 of 1




Project Summary Report

. Project Description
Worksheet RCPG36
Flow Elernent Irregular Channel
Method Manning's Formula
Solve For Channel Depth
input Data
Slope 0.002000 ftft

Discharge  11,315.00 cfs

Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channei Weighting Methor Horton's Method
Results
Mannings Coefficient 0.040
Water Surface Elevation 1,182.76 fi
Elevation Range 1,175.00 t0 1,192.50
Flow Area 3479.7 it
Wetted Perimeter 1,273.65 ft
Top Width 1,273.32 fi
Actual Depth 7.76 ft
Critical Elevation 1,180.81 it
_ Critical Siope 0.018948 fi/fi
. Velocity 3.25 ftfs
Velocity Head 0,16 ft
8pecific Energy 1,182.83 ft
Froude Number 0.35
Flow Type Suberitical
Roughness Segments
Start End Mannings
Station Station Coefficient
0400 15+40 0.050
15+40 16+40 0.035
16+40 32400 0.050

Natural Channel Points

Station Elevation
(f (ft)

0400 1,192.50

0+10 1,190.50
15+40 1,178.00
15+70 1,175.00
16410 1,175.00
168+44Q 1,178.00
31490 1,190.50
32+00 1,192.50

Project Engineer; ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.

g\ Areutes fowaterman routes fo.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FiowMaster v6.1 [614K]
04/14/04 03:15:67 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  {203) 755-1666 Page 44 of 59




Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet RCPG35 .
Flow Element lrregutar Channel

Method Manning's Formula

Solve For Channel Depth

Saction Data

Mannings Coefficient 0.040
Slope 0.002000 f/ft
Water Surface Elevation 1,i82.76 ft
Elavation Range 1,175.00 to 1,192.60
Discharge 11,315.00 cfs
1,194.00; .
1,186.00 T ——
1,180.00 - - S e
1,174.00 - : SR
0400 5+00 10+00 15400 20400 25+00 30400 35+00
V:E0.0B
H:1
NTS

) Project Enginser: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.
g yroutes fowwaterman routes fo.fma2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k]
04/14/04 02:47:23 PM @ Haestad Methods, Inc. 37 Brookside Road  Waterbiury, GT 08708 USA  (208) 755-1668 Page 1 ot 1




Project Summary Report

Froject Description

Warksheet RCPG37

Flow Element lsregular Channsl
Meihod Manmning's Formula
Solve For Channel Depth
Input Data

Slope 0.002000 ft/ft

Discharge 11,209.00 cfs

Options
Gurrent Roughness Method Improved Lotter's Method
Open Channet Weighting Method  Improved Lotter's Method
Closed Channel Weighting Metho Horton's Method
Results
Mannings Coefficiant 0.038
Water Surface Elevation 1,174.47 ft
Elevation Bange 1,166.00 to 1,185.50
Flow Area 31426 ft2
Wetted Perimeter’ 1,149.75 ft
Top Width 1,149.13 it
Actual Depth 847 ft
Critical Elevation 1,172.61 #t
Critical Siope 3.015448 it/
Velocity 3.57 fus
Velocity Head 0.20 it
Specific Energy 1,174.67 ft
Froude Number 0.38
Flow Type Sukcritical
Roughneass Segments
Start End Mannings
Station Station Coefficient
0+00 15480 0.050
16+90 17+00 0.035
17+00 32+70 0,050

MNatural Channel Points

Station Elevation
() {f

G+00 1,185.50

O+10 1,183.50
15+90 1,170.00
16+15 1,168.00
16+70 1,186.00
17400 1,170.00
32480 1,183.50
32+70 1,185.50

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

gi..Aroutes fowwaterman routes fo.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMasier v8.1 [614K]
04/14/04 03:15:57 PM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 08708 USA  (203) 755-1666 Page 45 of 59




Cross Section
Cross Section for irregular Channel

Froject Description

Warkshest RCPG37 .
Flow Element lrregutar Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient (.036
Slope 0.002000 fi/ft
wWater Surface Elevation 1,174.47 H#
Elevation Range 1,166.00 to 1,185.560
Discharge 11,209.00 cfs

1,186.00@;_\““\

1,178.00 M
1,172.00 W
1,166.00
0+00 5400 104-00 15+00 20+00 25+00 30+00 35+00
V:20.0B
H:i
NTS

Project Enginear: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.
q:..\routes fowaterman routes fe.fm2 ENGINEERING & ENVIRONUMENTAL CONSULTANTS INC. Flowhaster v8,1 [614k]
0414/04 02:47:47 PM @ Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA {203) 755-1666 Page 1 of 1




Project Summary Report

Project Dascription

. Worksheet RCPG38
Flow Element Irregular Channe!
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope £.002000 fuft

Discharge 11,084.00 cfs

Options
Current Roughness Method improved Lotter’s Method
Open Channel Welghting Method  Improved Lotter’s Methad
Closed Ghannel Weighting Metho Horton's Method
Results
Mannings Goefficient 0.042
Water Surface Elevation 1,184.49 ft
Elevation Range 1,156.00t0 1,172.00
Flow Area 3,82G.7 2
Wetted Perimeter 1,555.60 fi
Top Width 1,56564.03 it
Actual Depth 849 ft
Critical Elgvation 1,162.66 ft
Critical Slope Q.021604 it
. Velooity 2.0 ft/s
Velocity Head 013 ft
Specific Energy 1,184.62 ft
Froude Number 0.33
Flow Type Subgritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 17+1C (0.050
17410 17+70 0.035
17+70 34+10 0.050

Natural Channet Points

Station Elevation
it) {n

0+00 1,172.00
10 1,170.00
17+10 1,160.00
17420 1,156.00
17480 1,166.00
17+70 1,180.00
34+00 1,170.00
34+10 1,172.0C

Project Engineer; ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

g\ \routes fowaterman routes fo.fmz2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC, FlowMaster v6.1 [614K]

04/14/04 03:18:57 PM ©@ Haestad Methods, Inc. 37 Brockside Road  Waterbury, CT 06708 USA  (203) 755-1866 Page 48 of 59




Cross Section
Cross Section for Irregular Channel

Freject Description

Worksheet
Flow Element
Methed

Solve For

RCPG38

Irregular Channel
Manning's Formula
Channe! Depth

Section Data

Mannings Coefiicient
Slope

Water Surface Elevation
Elevation Range

0.042
0.002000 ftift
1,164,495 ft
1,156.00 to 1,172.00

Discharge 11,084.00 cfs
1,172.00%
L‘-"M“%‘“M
1,162.00 :
1,166.00

0+00

5+00 10+00 15+00 20+00 25+00

30+00

(203) 765-1656

35+00

V:20.0B
H:1

NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.
g routes fowaterman routes fo.fmz2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
04/14/04 02:48:05 PM © Hasstad Methods, Inc. 37 Brookside Road  Waterbury, CT DE7C8 UsA

Flowiaster v5.1 [614K] -
Page 1 of 1




Project Description

Project Summary Report

Worksheet RCPG4G

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

Slope 0.001700 ft/ft

Discharge 13,162.00 cfs

Options

Current Roughness Method

Improved Lotter's Method

Open Channet Weighting Method  improved Lotter's Method

Closed Channel Weighting Methot

Morton's Method

Results

Mannings Coefficient
Water Surface Elevation

Eigvation Range
Flow Area
Wetied Perimster
Top Width
Actual Depth
Critical Elevation
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

0.037

1,185,156 ft

1,146.00 {o 1,160.00
3,776.3
1,214.88

9.15
1,152.00

ft2
fi
1,214.26 f#t
it
ft

0.015831 f/ft
348 fi/s

0.19 ft
1,1565.34 it

0.35
Subgcritical

Roughness Segments

Siart End Mannings
Station Station Coefficient
0+00 7+50 0.05G
7450 8+70 0.035
8470 16+00 0.050

Natural Channel Points

Station Elevation
(ft) (ft)
0+00 1,160.00
0+10 1,158.00
7450 1,150.00
7+70 1,146.00
8+20 1,148.00
8+70 1,150.00
15+90 1,156.00
16+00 1,158.00

g\ Aroutes fowaterman routes fo.fm2

04/14/04 03:115:57 PM

© Haestad Methods, tnc.

ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.

Praoject Enginesr: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
FlowMaster v6.1 [614k]
Page 47 of 59

37 Brookside Road Waterbury, CT 068708 USA  (203) 755-1666




Cross Section
Cross Section for Irregular Channel

Project Description

Worksheat RGPGA0 .
Flow Element liregutar Channel

Method tannirig's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.037
Siope 0,001700 ft/ft
Whater Surface Elevation 1,155,156 ft
Elevation Range 1,145.00 to 1,1680.0Q
Discharge 13,162.00 cfs

L16000%ﬁw*hmﬁhhwh-~

1,154.00
1,150.00

1,146.00 ‘
0+00 2+00 4+00 6+00 8+00 10+00 12400 14+00 16+00

V:20.0B
HA

NTS

Project Enginear: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.
g:.. \routes fc\waterman routes fo.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS ING, FlowMastser v6.1 [814K]
Odr14/04 02:48:18 PM ® Haesiad Methods, Inc. 37 Brookside Road Waterbury, CT 0B708 USA  {203) 755-1686 Page 1 of 1

_4----------------I-lIlIIllIIIIIIIIIIIIIIIIIIIIIIIIIII




Project Summary Report

. Project Description
Workshest RCPG42
Flow Element Irreguiar Channel
Method Manning's Formula
Solve For Channet Depth
Input Data
Slope 0.005000 ftfit

Discharge 14,808.00 cfs

Options
Current Roughness Method Improved Lotter's Methiod
Open Ghanne! Welghting Method  Improved Lotter's Method
Closed Ghannel Weighting Meatho Horton's Method
Results
Mannings Coefficient 0.039
Water Surface Elevation 1,137.32 ft
Elevation Range 1,130.00 to 1,155.00
Fiow Area 2,358.8 #2
Wetted Perimeter 663.04
Top Width 662.53 ft
Actual Depth 7.32 ft
Critical Etevation 1,135.79 ft
Criticat Slope 0.014970 ft/ft
. Velocity B.32 /s
Velocity Head 0.62 ft
Specific Energy 1,137.94 ft
Froude Number 0.59
Flow Type Subcritical
Roughness Segments
Stan End Mannings
Station Station Coefficient
0+00 22+00 0.050
22400 25+80 0.035
25480 52+00 0.050

Natural Channel Poinis

Statiorn Elevation
{f {f)

6+00 1,155.00
18+00 1,145.00
22+00 1,135.00
23+50 1,130.00
24430 1,130.00
25480 1,135.00
34400 1,145.00
52+00 1,155.00

. (

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

gL Aroutes folwaterman routes fo.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614K]
04/14/04 03:15:57 PM © Hassiad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 48 of 59




Cross Section
Cross Section for Irregular Channel

Project Description

Warksheet ACPG4Z .
Flow Element Irreqular Channel

Method Manning’s Formula

Soive For Channe| Depth

Section Data

Mannings Coefiicient 0.03¢9
Slope 0.005000 ft/ft
Water Surface Elevation 1,137.32 ft
Elevation Range 1,130.00 to 1,155.00
Discharge 14,908.00 cfs

1,140.00 . e e g .
1,130.00 - S

0+00 5+00 10400 15+00 20+00 25+00 30+00 35+00 40400 45+00 50+00 55+00

V:20.0[¥
H:

NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS ING,
g routes fowaterman routes fe.fm?2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614K]
041 4/04 G2:R0:26 P @ Haestad Mathods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




Project Description

Project Summary Report

Worksheet RCPHEB9

Flow Elemeant Irregular Channel
Method Manning's Formula
Solve For Channet Depth
Input Data

Slope 0.003300 ft/ft

Discharge 22,206.00 cfs

Options

Current Roughness Method

Improved Lotter's Method

Opeh Channel Welghting Method  Improved Lotter's Method

Closed Channgl Weighting Methot

Horton's Method

Resuits

Mannings Coefficient 0.035
Water Surface Elevation 1,128.93 ft
Elevation Range 1,120.00 to 1,134.00
Flow Area 4,367.1 2
Wetted Perimeter 1,351.53 ft
Top Width 1,351.30 ft
Actual Depth 8.93 ft
Crifical Elsvation 1,127.28 #
Critical Slope 0.013086 fi/it
Velocity 5.08 ft/s
Velocity Head 040 ft
Specific Energy 1,120.34
Froude Number 0.50
Flow Type Suberitical
Roughness Segments
Start End Mannings
Station Station Coefficient
6+80 14400 0.050
14400 16400 0.035
16+00 23+20 0.050

Natural Channel Points

Station Elevation
(ft) (o

6+80 1,134.00

7+00 1,130.00
14+00 1,124.00
14+65 1,120.0G
15435 1,120.00
16+00 1,124.00
23+00 1,130.00
23+20 1,134.00

gi..Aroutes fowwaterman routes fo.fm2

04/14/04 03:15:57 PM

® Haestad Methods, Inc.

ENGINEERING & ENVIRONMENTAL CONSULTANTS ING,

Project Enginear: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC,
FiowMaster v6.1 {614k}

Page 49 of 59

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-16686




Cross Section

Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

RCPHE9

Irregular Channel
Manning's Formula
Channel Depth

Section Data

Manmnings CoeHiclent
Slope

Water Surface Efevation
Elevation Range

0.035

0.003300 fifit
1,128.93 1t

1,120.00 to 1,134.00

Discharge 22,208.00 cfs

1,134.00 i

1,128.00

1,124.00

1,120.00 . -

6+00C 8+00 10400 12400 14+00 16400 18+00 20+00 22400 24+00
V:20.0B

H:1
NTS

Project Enginear: ENGINEERING & ENVIRONMENTAL CONSULTANS INC,

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

FlowlMaster vé6.1 [614K]

q:\.Nroutes folwaterman routes fo.fmz2
04/14/04 02:51:52 PM ® Haesiad Methods, Inc. 37 Brookside Read Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1

“



Project Summary Report

Project Description

Worksheet RACPH72

Flow Efement Irregular Channel
Method Manning's Formula
Sotve For Channel Depth
tnput Data

Slope 0.003100 fi/ft

Discharge 24,416.00 cfs

QOptions

Eurrent Roughness Method Improved Lotter's Method
Open Channe! Weighting Method Improved Lotter's Method
Closed Channel Weighting Methoi Horton’s Method

Results

Mannings Coeificient 0.048

Water Surface Elevation 1,109.62 ft

Elevation Range 1,100.00 to 1,120.G0

Flow Area T 70351 12

Wetted Perimetet 2,419.65 ft

Top Width 2,419.80 &

Actual Depth 9.62 ft

Critical Elevation 1,107.51 ft

Critical Slope 0.026903 Jtht
. Velocity 3.47 ft/'s

Velogity Head 019 f

Specific Energy 1,109.80 f{i

Froude Number 0.36

Flow Type Suberitical

Roughness Segmenis
Start End Mannings
Station Station Cosfficient

0+00 28+50 0.050

28+50 31+00 0.035

31400 62+00 0.050

Natural Channel Points

Station Elevation
{ft) QY]

0+00 1,120.00
16+00 1,110.00
28+50 1,105.00
29+25 1,100.00
30+25 1,100.00
31400 1,105.C0
42+00 1,110.00
62+00 1,120.00

g\ \routes fo\waterman routes fo.fm2
04/14/04 03:15:57 PM

©@ Haestad Methods, Inc.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INGC.
FlowMaster v&.1 [614K]
Page 60 of 59

37 Brookside Road  Waterbury, CT 06708 USA  {203) 755-1666




Cross Section
Cross Section for irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

RCPH72

Irragular Channel
Manning's Formula
Channel Depth

Secticn Data

Mannings Goeflicient
Slope

Water Surface Elevation
Elevation Range
Discharge

0.049
0.003100 T
1,108.62 ft
1,100.00 to 1,120.00
24,418.00 ofs

1120008
1,110.00 ~ — =

1,100.00
0+00

10400 20400 306+00 40+00 50+00

60400

70+00

vizo.0[\,
Hi

NTS

Project Enginser: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.

g routes fowwaterman routes fo.fm2
@ Haegstad Methods, Inc.

04/14/04 02:53:14 &M

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

A7 Brookside Road  Waterhury, CT 06708 USA

(203} 755-1668

FiowhMastar vG6.1 [514K]
Pags 1 of 1




Project Summary Report

Project Description

Worksheet RCPH74

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

Slope 0.003100 ft/ft

Discharge 25,481.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Metho

improved Lotter's Method
Improved Lotter's Mathod

Horlon's Mathad

HAesults

Mannings Coefficient
Water Surface Elevation
Elevation Range

0.035
1,100.70 ® .

1,090.00 to 1,103.00

Flow Area 4,699.1 fi2
Wetted Perimeter 1,123.69 ft
Top Width 1,123.21 ft
Actual Depth 10,70 ft
Criticat Elevation 1,098.62 ft
Critical Slope 0.012346 {ifft
Velocity 5.42 iis
Velocity Head 046 ft
Specific Energy 1,101.15 ft
Eroude Number 0.47
Flow Type Subcritical
Roughness Segmenis
Start’ End Mannings

Station Station Coefficient
30+50 35+00 0.050
35+00 37+00 0.035
37+00 42450 0.050

Natural Channel Points

Station Elevation
(i) {ft)
30450 1,103.00
31+00 1,100.00
35+00 1,095.00
35+65 1,090,00
36+35 1,090.00
37-+00 1,096.00
42400 1,100.00
42+50 1,103.60

g\ outes fo\waterman routes fo.fm?2
04/14/04 03:15:687 PM

© Haestad Methods, Inc.

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
37 Brookside Road  Waterbury, CT 05708 USA

(203) 755-1666

FlowMaster v6.1 [614K]
Page 51 of 5¢




Cross Section
Cross Section for Irregular Channet

Project Description :
Worksheet ACPH74 .
Flow Etement Irregular Channel

Mathod Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.035
Slope 0.003100 ft/t
Water Surface Elevation 1,100.70 ft
Efgvaticn Range 1,080.00 10 1,103.00
Discharge 25,481.00 cofs

1,104.00
1,102.00
1,100.00
1,088.00
1,096.00 -
1,084.00
1,092.00

1,020.00 : ‘ - ‘
3000 32+00 34+00 36+00 38+00 40400 42+00 44+00

vi20.0[\
Ht

NTS

Project Enginear: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.

ENGINEERING & ENVIRONMENTAL CONSULTANTS ING. FlowMaster v8.1 [614Kk]

G Aroutes fowaterman routes fe.fma
Page 1 oi 1

G4/14/04 02:54:15 PM © Hasstad Methods, Inc. 57 Brackside FRoad  Waterbury, CT 08708 USA  (203) 755-1668

_“




Project Summary Report

Project Description

Worksheet RCPH7T

Flow Element Irregular Channel
Method Manning's Formufa
Solve For Channel Depth
input Data

Slope 0.002800 ft/ft

Discharge 25,502.00 cfs

Options

Current Roughness Method
Open Channel Weighting Mathod
Closed Channel Weighting Methoi

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Resulis
Mannings Coefficient 0.048
Water Sutface Elevation 1,078.67 ft
Elevation Range 1,068.00 1o 1,082.00
Flow Area 6,078.6 fi2
Wetted Perimeter 1,586.48 ft
Top Width 1,586.07 ft
Actual Depth 10.67 ft
Critical Elevation 1,078.00 ft
Critical Slope ¢.021769 {Uft
. Velocity 4,20 fifs
Velocity Head 0.27 ft
Specific Energy 1,078.94 ft
Froude Number 0.38
Flow Type Subcritical
Roughness Segments
Start End Mannings
Statien Station Coefticient
25475 34450 0.050
34450 37+00 0.035
37+00 45+25 0.050

Natural Channel Points

Station Elevation
(ft (ft)
25475 1,082.00
26+00 1,080.00
34+50 1,073.00
35+25 1,066.00
36425 1,068.00
37+00 1,073.00
A45+00 1,080.00
45425 1,082.00

g\ Aroutes fowvaterman routes fo.fm2
04/14/04 03:15:57 PM © Haestad Methods, Inc.

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS [NC.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INGC. FlowMaster v6.1 [814k]

37 Brockside Road Waterbury, CT 06708 LUSA  (203) 755-1665 Page 52 of 52




Cross Section
Cross Section for lrregular Channel

Project Description

Worksheet RCPH7Y

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

Section Data

Mannings Coefficient 0.046
Slope 0.002800 fifft
Water Surface Elevation 1,078.67 ft
Elevation Range 1,068.00 to 1,082.00
Discharge 25,602.00 cfs
1,082.00 .
1,076.00 -
1,072.00
1,068.00

24+00 26+00 2

. routes folwaterman routes fc.imz
04/14/04 02:64:32 PM @ Haastad

“

8+00 30+00 32400 34+00 36+00 38+00 40+00 42+00 44+00 46+00

V:E0.0B
H:

NTS

Projsct Enginser; ENGINEERING & ENVIRONMENTAL CONSULTANS ING.
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC, FlowMaster v6.1 [614K]

Methods, Inc. 37 Brookside Road  Waterbury, CT 08708 USA  (203) 755-1668 Page 1 of 1




Project Summary Report

Project Description

Worksheat RCPHB80

Flow Element Irregular Channe)
Method Manning’s Formula
Solve For Channel Depth
Input Data

Slope ~ 0.005000 ftfft

Discharge 27,864.00 cfs

Options

Current Roughness Method
Open Channel Welghting Method
Closed Channel Weighting Metho:

Improved Lotter's Method
Improved Lotter's Mathod
Horton's Method

Results

Mannings Coefficient 0.047

Water Surface Elevation 1,073.68 it

Elevation Range 1,065.00 o 1,080.00

Fiow Area B,052.6 fi?

Wetted Perimeter 2,073.88 ft

Top Width 2,073.72 ft

Actual Depth 858 ft

Critical Elevation 1,071.89 ft

Critical Slope 0.G23687 ftfit
. Velogcity 4,860 ft/'s
o Velocity Head .33 ft

Specific Energy 1,073.91 ft

Froude Number 0.48

Flow Type Suberitical

Roughness Segments
Start End Mannings
Station Station Coefficient

0+00 29+00 0.050

29+00 34+00 0.085

34+00 49+00 0.050

Natural Channel Poinis

Station Elevation
{ft) (ft)

0+00 1,080.00
14450 1,075.00
29400 1,070.00
31410 1,065.00
21490 1,085.00
34+00 1,070.G0
414560 1,075.00
49+00 1,080.00

at.Aroutes fovwaterman routes fo.fm2

04/14/04 03:15:57 PM

.

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.1 [614k]
Page 53 of 59




Cross Section
Cross Section for Irregular Channel

Project Description

Worksheat RCPHB0 .
Flow Element lrragular Channel .

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.047
Slope (.005000 #Ht
Water Surface Elevation 1,073.68 ft
Elevation Range 1,065.00 1o 1,080.00
Discharge 27,864.00 cfs
1,080.00%~ .
1,072.00 . . e . e
“1,064.00

0+00 5400 10400 15+00 20+00 25400 30+00 35+00 40+00 45+00 50+00

vi20.0[\
H1

NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.
oA routes fowatarman routes fo.fma2 ENGINEERING & ENVIRONMENTAL CONSULTANTS ING. FlowMaster v6.1 [B141]
04/14/04 02:85:25 PM @ Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT GB708 USA  (203) 755-1666 Page 1 of 1
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Project Summary Report

. Project Desoription
Worksheet RCPH86
Flow Element Irregular Channel
Method Manning's Formula
Soive For Channel Depth
Input Data
Slope 0.003000 ft/it

Disgharge 27,777.00 cofs

Options
Current Roﬂghness Method Imprdved Lotter's Method
Open Ghannel Weighting Method  Imptoved Lotter's Method
Closed Channel Weighting Metho Horton’s Method
Results
Mannings Coefficient 0.049
Water Surface Elevation 1,030.31 ft
Elevation Range 1,020.00 to 1,034.00
Flow Area 7,777.1 fi2
Wetlted Perimeter 2,475.80 ft
Top Width 2,475.39 ft
Actual Depih 10.31 ft
Critical Elevation 1,028.07 ft
Critical Slope 0.026839 ft/t
. Velocity 3.57 fifs
Velocity Head 0.20 fi
Specific Energy 1,080.51 it
Froude Number 0.38
Flow Type Sugecritical
' Roughness Segments
Start End Mannings
Station Station Coefficient
21475 37+00 0.050
37+00 39+00 4.035
39+00 54425 0.050

Natural Channel Points

Station Elevation
i (ft)

21+75 1,034.00

22400 i,032.00

37+00 1,025.00

37468 1,020.00

38438 1,020.00

39+00 1,025.00

54-+00 1,032.00

54425 1,034.00

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.

g:\..Aroutes fowaterman routes fe.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [B14K]
04/14/04 03:15:57 PM @ Haestad Meathods, Inc. 37 Brookside Road Waterbury, CT 08708 USA {203} 755-1666 Page 54 of 5@
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Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet RCPHB8 ' .

Flow Element {yregular Channel
Method Manning's Formula
Soive For Channel Depth

Section Data

Mannings Cosafficient 0.049

Siope 0.003000 fUft

Water Surface Elevation 1,080.31 ft

Elevation Range 1,020.00 to 1,034.,00

Discharge 27,777.00 ofs
1,026.00 T o T
1,020.00

20+00 25+00 30+00 35+00 40+00 45+00 50400 56+00

v20.0\
H:1

NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.
qA..Aroutes folwaterman routes fo.jmz2 ENGINEERING & ENVIRONMENTAL GONSULTANTS INC, FiowMaster v6.1 [614K)
04/14/04 02:57:06 PFM @ Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA {203) 7H5-1668 Page 1 of 1




Project Summary Report

. Project Description

Worksheet RCPI36
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
input Data
Slope 0.003000 ft/ft

Discharge 27,851.00 cfs

Options
Current Roughness Method Improved Lotter's Method
Open Ghannel Weighting Method  Improved Lotter's Methed
Closed Channel Weighting Methos Horton's Mathod
Resulis
Mannings Coefficient 0.04¢9
Water Surface Elevation 1,019.28 it
Elevation Range 1,010.,00 to 1,080.0C
Flow Area 8,688.6 it
Woetied Perimeter 3,218.52 ft
Top Width 3,218.43 ft
Actual Depth 9.26 ft
Ciitical Elevation 1,017.29 ft
Critical Slope 0.028497 1tfft
. Velocity 3.22 s
Velocity Head 0.16 it
Specific Energy 1,019.42 ft
Froude Number 0.35
Flow Type Suberitical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+Q0 30+80 (0.05G
30+80 33+00 0.0356
33+00 74400 0.050

MNatural Channel Points

Station Elevation
() (ft)
0400 1,030.00
17+00 1,020.00
30480 1,014.00
31+565 1,010.00
32425 1,010.00
33400 1,015.00
54+00 1,020.00
74400 1,030.00
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.
gi..\routas fowaterman routes fe.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v8.1 [614k]
04/14/04 03:15:57 PM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 765-1666 Page 55 of 59
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Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet RCPII8 .
Flow Element rregular Channel

Method Manning's Formuia

Solve For Channel Depth

Secticn Data

Mannings Coefficient 0.049
Slope G.003000 it
Water Surface Elevation 101926 #

Eievation Range

1,010.00 to 1,030.00

Bischarge 27,951.0C cfs
1,030,003 —sis _ ~ 77 .
1,010.00 TR
0+0D 10+00 20+00 30400 40+00 50+00 60+00 70+00 80+00
via0.0D\
H:i
NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.
a:i\.Aroutes fciwaterman routes fo.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowNastiar v6.1 [614k]

04/14/04 03:10:16 PM © Haesiad Meathods, Inc, 37 Brookside Road  Waterbury, GT 06708 USA  (203) 755-1666 Page 1 of 1

\



Project Summary Report

Project Dascription

Worksheet RCPI37

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

Slope 0.0G3100 #t/ft

Discharge 27,958.00 cfs

Options

Current Roughness Method Improved Lotter's Mathod
Open Channel Weighting Method  Improved Lotter's Method
~ Closed Channel Weighting Metho: Horton’s Method

Results
Mannings Coetflicient 0.049
Water Surface Elevation 988,02 ft
Elevation Range 980.00 to 1,000.00
Flow Area 9,486.7 {2
Wetted Perimster 4,069.59 ft
Top Width 4,069.27 ft
Actual Depth 9,02 ft
Critical Elevation 987.31 ft
Critical Slope 0.030156 fH#ft
. Velocity 295 fifs
Vetocity Head 0.14 it
Specific Energy 989.16 ft
Froude Numbear 0.34
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefiicient
0+00 50+60 0.050
50+60 53+00 0.035
53+00 B86+00 0.050

Natural Channel Points

Station Elevation
(1) (ft)

0400 1,000.00
25400 990.00
50+60 885.00
51+40 980.00
52+20 980.00
53+00 885.00
75400 990.00
86+00 1,000.00

g\ routes fowwaterman routes fo.im?2

04/14/04 03:15:57 PM

© Haestad Methods, Inc.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

Projact Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
FlowhMaster v6.1 [614K]
Page 58 of 59

37 Brookside Road Waterbuiy, CT 08708 USA  (203) 755-1666




Cross Section for Irreguiar Channel

Froject Descripticn

Cross Seciion

Worksheet RCPI37 .
Flow Element [rregular Channel

Method Manning's Formuia

Solve For Channel Depth

Section Data

Mannings Coefficient 0.049
Slope 0.003100 fift
Water Surface Elevation 089.02 #

Etevation Range
Discharge

980.00 to ,000.00
27,958.00 cfs

1,000.003
996.00
992.00
988.00
984.00

980.00
0400

20400

10400

30+00

60+00

40+00  50+00

70400

80400

90+00

v:100.00\,
A

NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL GONSULTANS INC.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

Flowhiaster v8.1 [614K]

g \routes fowaterman routes fo.fm2

04/44/04 03:10;39 PM © Haestad Methods, (hc. Page 1 of 1

a7 Brookside Anad  Waterbury, CT 06708 USA  (203) 7551 866
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Project Summaty Report

Project Description

Workshest RCPI50

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

Slope 0.004700 ftft

Discharge 27,803.00 cfs

Options

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

Resulis
tannings Coefiicient 0.047
Waier Sutface Elevation 978.49 ft
Eflevation Range 968,00 to §84.00
Flow Area 5,431.6 ft2
Wetted Perimeater 1,496.03 ft
Top Width 1,495.65 ft
Actual Depth 10,49 it
Critical Elevation 976.50 ft
Critical Slope 0.022797 it
. Velocity 5.12 fi/s
Velocity Head 0.41 ft
Specific Energy 978.89 ft
Froude Number 0.47
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 13400 0.050
13+00 15420 0.035
15+20 21+60 . 0,050

Natural Channel Points

Station Elevation
{fn {f)

0400 984.00

C+40 981.00
13+00 973.00
13+75 968.00
14448 968.00
15420 973.00
21420 981.00
21+60 284.00

. Aroutes fowaterman routes fo.fm2
04/14704 03:15:57 PM

Project Enginesr: ENGINEERING & ENVIRONMENTAL CGONSULTANTS INC,

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC,

© Haestad Methods, inc. 37 Brookside Read  Waterbury, CT 08708 USA

(203) 765-1668

Flowhtaster v6.1 [614k]
Page 57 of B9




Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet RCPIS0 .
Flow Element Irregular Channel

Method Manning’s Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.047
Slope 0.004700 fi/ft
Water Surface Elevation 978.49 ft
Elevation Range 968.00 to 984.00
Discharge 27,803.00 cfs

284.00w
980.00 .
976.00
972.00
968.00
0+00 5+00 10+00 15+00 20+00 26+00
V:20.0B
H:1
NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC,
giv.Aroutes fowaterman routes fo.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v&6.1 [614k]
04/14/C4 03:11:37 PM ® Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  {203) 755-1666 Page 1 of 1




Project Description

Project Summary Report

Workshest RCPI&2

Flow Element Irregular Channel
Metihod Manning's Formula
Solve For Channel Depth
Input Data

Slope 0.003200 fift

Discharge 27,668.00 cfs

Options

Current Roughness Method

Improved Lotter's Method

Improved Lotter's Method

Open Channel Weighting Method
Closed Channel Weighting Matho

Horton's Method

Results
Mannings Coefficient 0.048
Water Surface Elevation 950.67 ft
Elevation Range 940.00 to 955.00
Flow Area 6.020.7 2
Woetted Perimeter 1,635.24 ft
Top Width 1,634.86 ft
Actual Depth 10.67 ft
Critical Elevation 948.39 ft
Critical Slope 0.024043 fifit
Velocity 4.60 fifs
Velocity Head 0.33 ft
Specific Energy 951.00 ft
Froude Number 0.42
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+C0 10+10 0.050
10+10 12435 0.035
12+35 22+55 0.050

Naturat Channel Points

Station Elevation
(ft) {ft)

c+00 955.00

0+20 953,00
10+10 945.00
10485 940,00
11+60 940.00
12435 945.00
22+35 953.00
22455 955.00

q:\..\routes foiwaterman routes fe.fm2

04/14/04 03:15:57 PM

© Haesitad Methods, Inc.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC,

Praject Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
FlowMaster v6.1 {614k]
Page 58 of 59

37 Brookside Road Waterhury, CT 06708 USA  (203) 755-1688




Cross Section
Cross Section for Irregular Channel

Project Dascription

Worksheet RCPI&2 .
Flow Element lrreguiar Channel

Method Manning's Formula

Solve For Channel Dapth

Section Data

Mannings Goefiicient 0.048
Slape 0.003200 fu/ft
Water Surface Elevation 950,87 ft
Elevation Range 940.00 to 955.0G
Discharge 27,666.00 ofs
956.00g
952,00 St .
948.00
944.00
940.00 S
0400 5+00 10+00 15+00 20+00 25+00
V:20.0 Il
H:1
NTS
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.
a\. Aroutes fowaterman routes fa.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS ING. FlowhMaster v8.1 [614k]
Qa/14/04 03:11:56 PM @ Haestad Methods, Inc. 37 Brookside Read  Waterbury, CT 08708 USA  {203) 755-16a66 Fage 1 of 1
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Project Summary Report

Project Description

. Worksheet RCPI&3
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.004800 ftAt

Discharge 28,493.00 cfs

Options
Current Roughness Method Improved Lotter's Mathod
Open Channel Weighting Meathod Improved Lotter's Method
Closed Channel Weighting Metho Horton's Method
Results
Mannings Goetficient 0.047
Whater Surface Elevation 934.86 it
Elevation Range 928,00 to 940.00
Flow Area 5,458.1 fi2
Wetted Perimeter 1,608.45 ft
Top Width 1,608.37 fi
Aciual Depth 6.86 fi
Critical Elevation 933.18 it
Critical Slope 0.022887 fifft
. Valocity 5.22 fils
Velocity Head 0.42 it
Specific Ensrgy 935.28 ft
Froude Number 0.50
Flow Type Subcritical
Roughness Segmenis
Start End Mannings
Station Station Coefliclent
0+00 10+00 0.050
10400 14+00 0.035
14+00 24+10 0.050

Natural Channel Points

Station Elevation
) (i)

0+00 940.00

0+10 938.00
10+06 930.00
11+G0 928.00
12+80 928.00
14+00 930.00
24+00 338.00
24+10 940.00

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC,
g Sroutes folwaterman routes fo.fmz ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614Kk]
G4/14/04 0371557 PM © Haestad Methods, Inc. 37 Brookside Read  Watarbury, CT 06708 USA  (203) 755-1666 Page 59 of 59




Cross Section
Cross Section for Irregular Channel

Project Desaription

Worksheet RCPIB3 .
Flow Element irregular Ghannel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficiant 0.047
Slope 0,004800 ft/ft
Water Surface Elevation 934.868 fi
Elevation Range 928,00 to 940.00
Discharge 28,493.00 cfs

0+00 5+00 10+00 15400 20+00 25+00

V:20.0B
H:i

NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC.
g Sroutes fewaterman routes fo.fma2 ENGINEERING & ENVIRONMENTAL CONSULTANTS ING, FlowMaster vB8.1 [614k]
04/14/04 03:13:37 PM ® Haastad Methods, Inc. 37 Brookside Road  Waterbury, GT 06708 Usa  (203) 7B5-1666 Page 1 of 1




Project Summary Report

Project Description

Worksheet RCPA41

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

Slope 0.003200 ft/ft

Discharge 27,960.00 cis

Options

current Roughness Method
Open Channet Welghting Method
Closed Channel Weighting Metho:

Improved Lotter's Methad
tmproved Lotter's Method

Horton's Metheod

Resuits

Mannings Coefficient
Water Surface Elevation
Elevation Range

0.049
1,049.18 #t

1,040.00 to 1,080.00

Flow Area 8,978.¢ ft*
Wetted Perimeter 3,728.47 ft
Top Width 3,728.23 fi
Actual Depth 9146 ft
Critical Elevation 1,047.32 ft
Critical Slope 0.028214 ftfft
Velocity 311 ftfs
Velocity Head Q.15 ft
Specific Enargy 1,048.31 #
Froude Number 0.35
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station Station Coefficient
0+00 a7+00 0.050
37+00 41+00 0.035
41+00 83+00 0.050

Natural Channel Points

Station Elevation
{1 (f1)

0+00 1,060.00
15+00 1,660.00
37+00 1,045.00
39420 1,040.00
40+00 1,040.00
41+00 1,046.00
80+00 1,050.00
83+00 1,080.00

g woutes ecwaterman roules ec.im2
04/15/04 06:53:02 AM

© Haestad Methods, the.

Froject Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
37 Brookside Road Walerbury, CT 06708 USA

(203) 755-1866

FlowMaster v8.1 [814K]
Page 1 of 59




Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Elament
Method

Solve Far

RCPA4

Irregular Channel
Manning’s Formula
Channel Depth

Section Data

Mannings Coefficient
Slope

Water Surface Elevation
Elevation Range
Discharge

0.048
0.003200 fuft
1,049.18 ft
1,040.00 to 1,060.00
57,960.00 cfs

1,060.008meccn,

1,040.00
0+00

ey s

N

10400 20+00 30+00 40+00 50+00 60+00 70+00 80+00 90+00

V:20.0B
H:

NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL GONSULTANTS INC.
FlowMaster v6.1 [614K]
Page 1 of 1

q:..Aroutes ecwaterman routes ec.fim2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC,
04/14/04 05:25:51 PM © Haesiad Methods, Inc. 37 Brookside Road  Waterbury, GT 06708 USA (203) 755-1686




Project Description

Project Summary Report

Worksheet RCPA42

Fiow Element Irregular Channel
Method Manning's Formula
Solve For Ghanne! Depth
Input Data

Slope 0.002400 f/At

Discharge 28,001.00 cfs

Options

Current Roughness Method

Impraved Lotter's Methad

Open Channa! Weighting Method  Improved Lotter’s Method

Closed Channel Weighting Metho

Horton’s Method

Reasults

Mannings Goefficient
Water Surface Elevation

Elevation Rangs

0.048
1,029.73 ft
1,020.00 to 1,040.00

Fiow Area 9,328.6 ft?
Wetied Perimeter 3,317.07 fi
Top Width 3,316.84 it
Actual Depth 873 ft
Critical Elevation 1,027.41" it
Criticat Slope 0.026950 itft
Velocity 3.00 ft/s
. Velocity Head 0.14 ft
Specific Energy 1,029.87 £
Froude Number 0.32
Flow Type Suberitical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 33+00 0.050
33400 37+00 0.035
37+00 72+00 0.050

Natural Channel Poinis

Siation Elevation
{ft) (6

0-+00 1.040.00
15400 1,030.06
33+00 1,025.00
35+00 1,020.00
35480 1,020.00
37+00 1,026.00
50400 1,03G.00
72400 1,040.00

g\ Aroutes eciwaterman routes ec.fmz
G4/15/04 06:53:02 AM

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster vB6.1 [614k]

37 Brookside Road Waterbury, CT 068708 USA (203) 755-1666 Fage 2 of 59

@ Haegstad Methaods, Inc.




Cross Section
Cross Section for irregular Channel

Project Description

Worksheet RCPA42 ]

Flow Element Irregular Channel .
Method ) Manning's Farmula

Solve For Channel Depth

Section Data

fiannings Coefficient 0.048
Slope 0.002400 fi/it
Water Surface Elevation 1,029.78 ft
Elevation Rangsa 1,020.00 to 1,040.00
Discharge 28,001.00 cfs
1,020.00 I o

0+00 10+00 20+00 30+00 40+00 50+00 50+00 70+00 80+00

V20,00
H

NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.
ai\...\routes ecwatarman rouies ec.im2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k]
04/14/04 05:26:08 PM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, GT 06708 USA (203) 755-1666 © Page1ofl




Project Summary Report

Project Description

. Worksheaet RCPA44

Flow Element Irregular Channel
iMethed . Manning's Formufa
Solve For Channel Depth
Input Data

Slope 0.003300 ftit

Discharge  27,838.00 cfs

Options
Current Reughness 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
Water Surface Elevation 1,018.23 ft
Elevation Range 1,010.00 to 1,030.00
Flow Area 9.333,2 ft2
Woetted Perimeter 4,185.56 ft
Top Width 4,185.40 ft
Actual Depth 8.23 ft
Critical Elevation 1.016.57 it
Critical Slope 0.029401 ft/it
. velocity ©2.99 fifs
Velocity Head 0.14 it
Specitic Energy . 1,018.37 ft
Frouds Number G.35
Flow Type Subgritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 35+00 0.050
35+00 38+00 D.038
39+00 102400 0.050

Natural Channet Points

Station Elevation
(ft) {5
0+00 1,030.00
17+00 1,020.00
35400 1,014.00
37+00 1,010.00
37+80 1,010.00
39+00 1,015.00
T8+00Q 1,020.00
102400 1,030.00

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

qi\...\routes ecwaterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v8.1 {614k]
04/15/04 06:53:02 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 3 of 59




Cross Section
Cross Section for Irregular Channel

Praject Description

Worksheet
Flow Element
Method

Saolve For

RCPA44

Irregular Channel
Manning's Formula
Channel Depth

Saction Data

Mannings Coefficient
Slape

Water Surface Elavation
Elevation Range

0.049
0.003300 #ift
1,018.23 ft
1,010.90 to 1,030.00

Discharge 27,938.00 cfs
1,030.003 o
1,010.00 T £ i
0+00 20400 40400 60+00 80500

100+00 120400

V200N
H:1

NTS

Praject Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
gA.. rouies eciwaterman routes ec.fma ENGINEERING & ENMVIRONMENTAL CONSULTANTS INC.
0</15/04 06:35:16 AM @ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Fliowaster v&8.1 [§14K]
{(203) 755-1666 Page 1 of 1




Project Summary Report

Project Description

. Worksheet RCPA4G

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

Slope 0.002200 ft/it

Discharge 27,780.00 cfs

Options
Current Roughness Method Improved Lotter's Msthod
Open Channel Weighting Method  mproved Lotter's Method
Closed Channet Weighting Methot Horton's Method
Results
pMannings Coefficient 0.045
Water Surface Elevation 382.70 ft
Elevation Range 8975.00 to 950.00
Flow Area 7,585.7 ft2
Wetted Perimetsr 255171 ft
Top Widti 2551.61 ft
Actual Depth 770 #
Critical Elevation 980.57 ft
Critical Slope 0.022914 ft/it
. Velocity 3.66 fiis
Velocity Head 0.21 ft
Specific Energy 982,81 ft
Froude Number 0.37
Flow Type Subcritical
Roughness Segmenis
Start End Mannings
Station Station Goefficient
0+00 39400 0.050
39+00 45450 0.035
45+50 B2+00 0,050

MNatural Channel Points

Station Elevation
{f (ft)

0+00 990.00
37+00 980.00
38+00 979.0C
40+50 975.00
42+00 975.00
AS+50 979.00
49+00 3980.60
62+00 $990.00

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

q:\..\routes ecwaterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS NG, FlowmMaster vE.1 [614k]
G4/15/04 08:53:02 AM @ Haestard Mathods, Inc. 37 Brookside Road  Waterbury, CT 08708 USA  (203) 755-1666 Page 4 of 59




Cross Section
Cross Section for rreguiar Channel

Project Description

Worksheet RCPA4G

Flow Elament |rregular Ghannel .
Method Manning's Formula

Solve For Channel Depth

Secticn Data

Mannings Cosfficient 0.045
Slope 0.002900 ft/ft
Water Surface Elevation 982,70 ft
Elevation Ranga 975.0G tg 980.00
Discharge 27,780.00 cfs
990.00% o 2) - e .
974.00 W _
0+00 10+00 20+00 30+00 40400 50+00 60+00 70400
V:20.0B
H:1
NTS

Froject Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
an.Aroutes eciwaterman routes ac.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k]
04/14/04 05:27.54 PM ® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




Project Summary Report

Project Description

. Worksheet RCPA49

Fiow Element Irregular Channel
Methed Manning's Formula
Solve For Gharinel Depth
Input Data

Slope 0.003000 ftft

Discharge 27,905.00 cfs

Options .
Current Roughness Method Improved Lotier's Method
Open Channgl Weighting Method  Improved Lotter's Metiiod
Closed Channel Weighting Metho Horton’s Method
Results
Mannings Goefficient 0.047
Water Surface Elevation 953.96 fi
Elevation Bange 945.00 to 970.00
Flow Area 7,810.5 f?
Wetted Perimstar 2609.11 fi
Top Widih 2,608.95 fi
Actual Depth 808 ft
Critical Elevation 851.70 fi
Critical Slope 0.024673 fi/ht
. Velocity 3.57 fts
Velocity Head 0.20 ft
Specific Energy 954.18 ft
Froude Number 0.36
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 28+00 0.050
28+00 33+00 0.035
33+00 85+00 0.050

MNaiural Channel Points

Station Elevation
(ft) (ft)

0+00 970.00

5+00 960.00
28400 950.00
30+00 945.00
31+50 945.00
33+00 950.00
64+00 $960.00
85+00 970.00

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

g\ Moutes eciwaterman routes ec.im2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v&6.1 [614K]
Qd/15/04 06:53:02 AM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 5 of 58




Cross Section
Cross Section for Irregular Channel

Prolect Desgcription

Waorksheat RCPA49

Flow Elemant irregutar Charnnel
Method Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coefficient 0.047
Slope 0.003000 ft/ft
Water Surface Elevation 953.98 #
Elevation Range 945.00 to 970.00
Discharge © 27,905.0C cfs

970.008. . -

A ey

945.00 R
0400 10400 20400 30400 40400 50400 80400 70+00 80+00 90+00

vaa.aly
H:t

NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.
o Aroutes eciwatsrman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC, FlowMaster v&.1 [614K]
04414704 05:29:09 #M & Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 08708 USA  (203) 765-1666 Page T of 1




Project Summary Report

Project Description

Worksheet RCPAST

Flow Element Irregular Channel
Method Manning’s Farmula
Solve For Channel Depth
Input Data

Slope 0.005700 fuft

Discharge 28,424.00 cfs

Options
Current Roughness Method improved Lotter's Method
Open Channel Weighting Mathed  Improved Lotter's Methed
Closed Channel Weighting Metho Horton's Methed
Resuits
Mannings Cosfficient 0.047
Water Surface Elevation 947140 it
Elevation Range 940.00 to 252.00
Flow Area 5,035.5 fi2
Wetted Perimetar 2,150.45 ft
Top Width 2,150.36 fi
Actual Depth 710 ft
Critical Elevation 945,65 ft
Critical Slope G.025165 fi/ft
. Velocity 4.71 ft/s
Velocity Head 0.34 #
Specific Enargy 947.44 ft
Froude Number 0.5¢
Fiow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 15400 0.050
15400 19+00 0.035
19+00 34+10 0.050

Natural Channel Points

Siation Elevation
{f) (tt)

0+00 852.00

0+10 950.00
15+00 943.00
16+60 940.00
18+00 940.00
19+00 943,00
34400 950.00
34410 952.00

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.

q\.. woutes ec\waterman routes ec.fmz ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FowMaster v6.1 [614K]
Q4/15/04 06:53:02 AM © Haestad Methods, ine. 57 Brookside Road Waterbury, CT 08708 USA  (203) 753-1666 Page 8 of 53




Crass Section
Cross Section for Irregular Channel

Project Description

Workshest RCPASA

Fiow Element rregular Channel .
Method Manning's Formula

Solve For Channel Depth

Section Data

Marnnirgs Coefficient 0.047
Slope 0.005700 ftfft
Water Surface Elevation 947,10 ft
Elevation Range 940.00 to 952.00
Digcharge 28,424.00 cis
952,006 , P .
946.00 - .
940.00 R
0+00 5+00 10400 15+00 20+00 25400 30400 35+00
vi20.00\
H:A
NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

o \routes ecwaterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [614k]
04/14/04 05:29:30 PM © Haestad Methods, lne. 37 Brookside Road  Waterbury, CT 08708 USA  (203) 755-1866 FPage 1 of 1




Project Description

Project Summary Report

Worksheet RCPAS6

Flow Element Irreguiar Channe!
Method Manning's Formula
Solve Far Channel Depth
Input Data

Slope 0.004600 ft/it

Discharge  28,480.00 cfs

Options

Gurrent Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Methot

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Resuiis
Mannings Coefficient 0.047
Water Surface Efevation 936,66 ft
Elevation Range 930.00 to 942.00
Flow Area 5458.1 fi2
Wetted Perimeter 1,608.45 ft
Top Width 1,608.37 #
Actual Depth 6.86 ft
Critical Elevaticn 935,18 ft
Critical Slope 0.022888 fvft
Velocity 5.22 fifs
Velocity Head 0.42 ft
Specific Energy 937.28 ft-
Froude Number 0.50
Flow Type Suberitical
Roughness Segmants
Start End Mannings
Station Station Coefficlent
C+00 10+00 0.050
10+00 14+00 0.035
14-+00 24+10 0.050

MNatural Channel Pgoints

Station Eigvation
(ft) (i)

J+00 542.00

0+10 940.00
10+00 932.00
11+06 930.00
12480 930.00
14+00 932.00
24+00 940.00
24410 942.00

Q.. vroutes eciwaterman routes ec.im?2

0d/15/04 08:53:02 AM

© Haestad Methods, Inc.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC,

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
FlowMaster v8.1 [614k]
Page 7 of 59

37 Brookside Foad Waterbury, CT 08708 USA  (203) 755-1586




Cross Section
Cross Section for Irregular Channel

Project Description

Warksheet RCPABE

Flow Element Irregular Channet .
Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Cosificient 0.047
Siopa 0.004600 ftft
Water Surface Elevation 936.86 ft
Elevation Range 930.00 to 942.00
Discharge 28,480.00 cfs
842.00w )
938.00 .
934.00
930.00 S : o
0+00 5+00 10+00 15+00 20+00 25+00
vian.o0™
H:
NTS

froject Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.
g \routes eciwaterman routes ec.fma ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v8.1 [614k]
04/14/04 05:29:48 PM © Haestad Methods, nc. 37 Brookside Road Waterbury, CT 068708 UsA  (203) 7B5-1066 Page 1 of 1




Project Description

. Worksheet RCPAB7
Flow Element Irregular Channel
Mathod Manning's Fermula
Solve For Channet Depth
Input Data
Slope 0.001800 it
Discharge 28,208.00 cfs

Preject Summary Report

Options

Current Roughness Method

tmproved Lotter's Method

Open Channel Weighting Metnod Improved Lotter’s Method

Closed Channel Weighting Methor

Horton's hMethod

Results
Mannings Coefficient 0.045
Water Surface Elevation 005.68 ft
Elevation Range 894.00 to 920.00
Flow Area 6,490.0 fi?
Wetted Perimeter 1,252.32 ft
Top Width 1,251.80 ft
Actual Depth 11.68 {t
Critical Elevation 901.31 #
Critical Slope 0.018133 {i/it
Velocity 4.35 ft/s
. Velocity Head 029 fi
Specific Energy 905.87 ft
Froucte Number 0.34
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Cocfficient
0+00 6+00 0.050
5+00 10400 0.035
10+00C 35+00 0.050

Natural Channel Points

Station Elevation
(f) (ft)
0400 920.00
4+00 910.00
5+00 900.00
7+00 894.00
9+00 884.00
10400 900.00
23+00 910.00
35+00 915.00

gi.routes eciwaterman routes ec.fm2

04/15/04 08:53:02 AM

© Haestad Methods, Inc.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
FlowhMaster v6.1 [614k]
Page & of 59

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666




Cross Section
Cross Section for Irregular Channel

Projest Description

Worksheet RCPAS7

Flow Element lrregular Channel .
Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.045
Slope : 0.001800 fift
Water Surface Elevation 905.68 ft
Elevation Range 894.00 to 820.00
Discharge 28,206.00 cfs
920.00&: . o ) e
915.00 ™~ ‘ : - e ;
910.00 \\ : : IMM .
900.00
895.00
890.00 S N
0+00 54.00 10-+00 15400 20+00 25+00 30+00 35+00
V:ZU.DB
H:1

NTS

Project Englnesr: ENGINEERING & ENVIRONMENTAL COMNBULTANTS INC.
a\.. \routes eCwaterman routes ec.im2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [814K]
04/14/04 05:30:36 PM © Haestad Methods, Inc. 37 Brookside Road  Watsrbury, CT 06708 USA {203) 755-1666 Page 1 of 1




Project Summary Report

Project Description

. Worksheaet RCPABO
Flow Element frregular Channei
Method Manning's Formula
Soive For Channel Depth
Input Data
Slope 0.005500 fit

Discharge 28,117.00 cfs

Options
Current Roughness Method improved Lotter's Method
Open Channel Weighting Method  Improved Lotter's Method
Closed Channe! Weighting Methot Horton's Mathod
Results
Mannings Coeffictent 0.036
Water Surface Elevatian 883.98 ft
Elevation Range 878.00 to 895.00
Flow Area 4,027.0 fi2
Wetied Perimeter 1,169.74 ft
Top Width 1,169.65 ft
Actual Depth 5.08 #t
Critical Elevation 883.04 fi
Crifical Slope 0.013406 it
. Velacity £.98 ft/s
Velocity Head 0.76 ft
Specttic Energy 884.74 ft
Froude Number 0.66
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 10+00 0.050
10+00 21+00 0.035
21+00 43400 0.050

Natural Channel Points

Station Elevation
(f1) {ft}

0+00 895.00

6+00 890.00
10400 884.00
12400 879.00
13+80 878.00
21+00 883.00
26+00 8390.00
43+G0 804.00

Project Enginger: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

g Aroutes ecwaterman routes ec.fm?2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. Flowhkaster v6.1 [614Kk]
04/156/04 06:53:02 AM ©® Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203} 755-1666 Page 9 of 59




Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet RCPABQ

Flow Element frregular Channel .
Method Manning's Formula [
Solve For Channel Depth

Section Data l

Mannings Coefficient 0.036

Stope 0.005500 ft/ft
Water Surface Elevation 883.98 ft !
Elevatiocn Range 878.00 to 885.00

Discharge 28,117.00 cfs

BQBIOON : e L
886.00 ) R "'."’\' . . S . .

878.00 - : S
0+00 5+00 10+00  15+00 20400 25+00 30+00 35+00 40+00 45+00

V:E0.0B
H:1

NTS

5

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

aA.yroutes ecwaterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS 1INC. Fiowpiaster va.1 [614k]
04/14/04 05:30:56 PM © Heestad Methods, Inc, 37 Brookside Raad  Waterbury, GT 06708 USA  (203) 755-1866 Page 1 of 1




Project Summary Report

Praject Description

Worksheet RACPBOB

Flow Element lrreguiar Channel
Method Manning's Formula
Solve For Channel Depth
input Data

Slope 0.005000 fi/it

Discharge  15,006.00 cfs

Options

Current Roughness Methed

Improved Lotter's Method

Open Channel Weighting Method  Improved Lotter's Method

Closed Channel Weighting Metho

Horten's Method

Results
Mannings Coefiicient 0.038
Water Surface Elevation 1,132.34 ft
Elevation Range 1,125.00 %0 1,150.00
Flow Area 2,373.1 fi2
Wetted Perimeter B6B65.67 It
Top Width 665.46 ft
Actual Depth 7.34 ft
Critical Elevation 1,130.81 ft
Critical Slope 0.014991 ftfi
Velocity 6.32 fUs
Velocity Head 0.62 fi
Specific Energy 1,132.96 ft
Froude Number 0.58
Flow Type Subcritical
Roughness Segments
Start End Manrnings
Station Station Coefficient
0+00 22+00 0.050
22+00 25+80 0.035
25+80 52+00 {.050

MNatural Channel Points

Station Elevation
(ft) ()

0+00 1,150.00
18+00 1,140.00
22400 1,130.00
23+50 1,125.00
24+30 1,125.00
25480 1,130.00
34400 1,140.00
52+00 1,150.00

g\ woutes ec\waterman routes ec.fm2
0d415/04 06:53:02 AM

ENGINEERING & ENVIRONMENTAL CONSUETANTS iNC.
© Haestad Methods, Inc.

Projact Endineer: ENGINEERING & ENVIRCNMENTAL CONSULTANTS INC.
FlowMaster v8.1 [814K]
Page 10 of 53

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1668




Cross Section

Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

RCPBOB

Irregular Charnnel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficiant
Slope

Water Surface Elevation
Elevation Range
Discharge

€.038
0.005000 ftft
1,132,34 ft
1,125.00 to 1,150.00
15,008.00 cfs

1,150.0 0Gmeni,.

1,136.00
1,125.00

0+60 5+00

10400 15+00 20+00 25+00 30+00 35+00 40+00 45+00 50+00 55+00

V:20.0|¥
H:i

NTS

Project Engineer; ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
ENGINEERING & ENVIBONMENTAL CONSULTANTS INC. Flowlaster v8.1 [614k]
37 Brookside Road Waterbury, CT 08708 LIEA Fage 1 of 1

g Aroutes edwaterman routes ec.imé
© Haestad Methods, Inc.

04/14/04 05:18:33 PM (203) 756-1666




Project Description

Project Summary RHeport

Worksheet RCPBi12

Flow Element Irregular Channel
Method Manning's Formula
Sotve For Channel Depth
Input Data

Slope 0.002600 ft/t

Discharge  21,005.00 cfs

Options

Current Roughness Method

improvead Lotter's Method

Open Channel Weighting Methed  Improved Lottei's Method

Closed Channel Weighting Metho

Horton's Method

Results
Mannings Cosfficient 0.049
Water Surface Eievation 1,130.03 ft
Elevation Bange 1,122.0010 1,132.00
Flow Area 7.019.4 ft2
Wetted Perimeter 2,612.44 ft
Top Width 2612.18 ft
Actual Depth 8.03 ft
Criticad Elevation 1,128.23 ft
Critical Slope 0.030059 ft/it
Velocity 2.99 fi/s
Velocity Head 0.4 ft
Specific Energy 1,130.17 ft
Froude Number 4.32
Flow Type Subgritical
Roughness Segments
Start Ena Mannings
Station Station Goefficient
0+00 16400 0.050
16+00 18+0C 0.035
18+00 34400 0.050

Natural Channel Points

Statior Elevation
(v ()

0+00 1,132.00

8+00 1,128.00
16400 1,126.00
16+85 1,122.00
17+35 1,122.00
18+00 1,126.00
26+00 1,128.00
34+00 1,132.00

gl hroutes eciwaterman routes ec.imz
04/18/04 06:53:02 AM

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
@ Haestad Methods, Inc.

Froject Engineer: ENGINEERING & ENVIRONMENTAL COMNSULTANTS ING.
Flowiaster v6.1 [614k]
Page 11 of 59

37 Brookside Road Watetbury, CT 06708 LISA  (203) 755-1666




Cross Section
Cross Section for Irregular Channel

Praject Description

Waorksheet RCPB12

Flow Elemant Irreguiar Channel ’
Method Manning's Fermula

Solva For Ghannel Dapth

Section Data

Mannings Ceefficient 0.049

Slope 0.002600 ft/ft

\Water Surface Elevation 1,130.03 ft

Elevation Range 1,122.00 to 1,132.00

Discharge 21,005.00 cfs

T 2 G s '
1,122.00 oS e
0+00 5400 10400 15+00 20+00 25+00 30+00 35+00
vi20.0D\

H:1
NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
gh.routes ecwaterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL GONSULTANTS ING. FlawMaster v8.1 [614k]
04/14/04 05:18:52 PM © Haastad Methods, Inc. 87 Brookside Road  Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Project Sumamary Report

Project Description

. Woarksheet RCPB15

Flow Element Irregular Channel
Methoa Manning's Formula
Solve For Channel Depth
thput Data
Slope 0.004900 ft/At
Discharge 21,743.00 cis
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 Goefficient 0.043

Water Surface Elevation 1,123.54 &

Elevation Range 1,115.00 to 1,140.00

Flow Area 42623 fe

Wetted Perimeter 1,378.49 ft

Top Width 1,378.30 ft

Actua! Depth 8.64 ft

Critical Elevation 1,121.90 ft

Ciitical Slope 0.019853 ftit

Velocity 5.10 fifs
. Vetocity Head 0.40 ft

Specific Energy 1,123.94 it

Frouds Number 0.51

Flow Type Subcrifical

Roughness Segments
Start End Mannings
Station Station Coefficient

0+00 34+20 0.050

34+20 38+00 0.035

38+00 59+00 0.050

Natural Channel Poinis

Staticn Elevation
{f ]

0+00 1,140.00
17400 1,130.00
34+20 1,120.00
35+70 1,115.00
36+50 1,116.00
38+00 1,120.00
A49+00 1,130.00
69+00 1,140.00

g\ routes eciwaterman routes ec.fm2
04/15/04 06:53:02 AM

® Haestad Msathods, Inc.

ENGINEERING & ENVIRONMENTAL CONSULTANTS iNC.

Project Enginser: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
FlowMaster v6.1 [614k]

Page 12 of 58

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1668




Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet RCPB15

Flow Element lrreguiar Channei .
Method Manning's Formula

Bolve For Channel Depth

Section Data

Mannings Coefficient 0,043

Slope 0.004900 fu/ft

Water Surface Elevation 1,123.54 ft

Elevation Range 1,118.00 to 1,140.00

Discharge 21,743.00 cfs
1,140.00%

1,125.00 - : e S - S
1,1156.00 TR S
0+00 10400 20+00 30+006 40400 50400 60+00 70+00
V200N
H:i
NTS

Project Engiresr: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
g\ Aroutes ec\waterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v8.1 (614Kk]
04/14/04 051843 PM @ Haastad Methods, Inc. 37 Brookside Road  Waterbury, CT 08708 USA (203) 755-1666 Page 1 of 1




Project Summary Heport

Project Description

. Worksheet RCPB45

! Flow Element Irregular Channet
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.003800 ft/t

Discharge 23,259.00 cfs

Options
Gurrent Roughness Method improved Lotter's Method
Open Channel Weighting Method  Improved Lotier's Method
Closed Channel Weighting Metho Horton's Method
Results
Mannings Coefficient 0.049
Water Surface Elevaticn 1,119.86 it
Elevation Range 1,110.00 to 1,130.00
Flow Area 5,897.1 12
Wetted Perimeter 1,949.74 ft
Top Width 1,849.33 fi
Actua! Depth 9.86 ft
Critical Elevaticn 1,117.89 ft
Critical Slope 0.026360 fUf
Velogcity 3.94 fts

. Velocity Head 0.24 ft

' Specific Erargy 1,120.10 ft
Froude Number 0.40
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient

0+00 27+00 0.050
27+00 29+00 0.035
29+00 54+00 0.050

Natural Channet Paints

Station Elevation
{ft) (ft)

0+0C 1,130.00
17+0¢ 1,120.00
27+00 1,115.00
27+85 1,110.00
28+35 1,110.00
29+00 1,115.00
37400 1,120.00
54400 1,130.00

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.
g routes ec\waterman routes ec.imz ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster vB.1 [614K]
04/15/04 086:53:02 AM ® Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 13 of §9




Cross Section
Cross Section for lrregular Channel

Project Description ' -

Woriksheat RCPBA45

Flow Elemenit frregular Channs! .
Method Manning's Formula -
Sclve For Channel Depth

Section Data

Mannings Coefiicient - 0.049

Slope €.003800 fi/ft

Water Surface Elavation 1,110.86 #

Elevation Range 1,110.00 to 1,130.00

Discharge 23,259.00 cfs

1,430,008mmsa 0
—
1,118.00 T

1,110.00
0400 5+00 10400 15+00 20+00 25+00 30+00 35+00 40+00 45+00 50+00 55+00

V:E0.0B
H:i

NTS

} Project Engineer: ENGINEERING & ENVIAONMENTAL CONSULTANTS ING.
ga..droutas eciwaterman routes ac.fma ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v8.1 [614K]
04/14/04 05:20:36 PM & Maestad Mathods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Project Summary Report

Project Description

. Warksheet RCPB46&
Flow Element Irregular Channel
Method Manning's Formuia
Solve For Channel Depth
Input Data
Slope .005000 fi/ft
Discharge 24,050.00 cfs
Options

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

Resulis
Mannings Coefficient 0.047
Water Surface Elevation 1,108.18 #
Elevation Range 1,095.00 10 1,110.0C
Flow Area 5,524.5 fi
Wetted Perimeter 2,059.98 f
Top Width 2,052.85 ft
Actual Depih 8.18 ft
Critical Efevation 1,101.67 ft
Critical Slope 0.024189 it
. Velocity 435 /s
Velogity Head 0.28 ft
Specific Energy 1,103.48 fi
Froude Number 047
Flow Type Subceritical
Roughness Segments
Siart end Mannings
Station Station Coefficient
0+C0 19+0C 0.050
19400 24400 0.035
24400 54+00 0.050

Natural Channel Points

Station Elevation
(ft {5

0+00 1,110.00

9450 1,105.00
19406 1,100.C0
21+10 1,085.00
21+90 1,095.00
24400 1,300.00
38+00 1,105.00
54400 1,110.00

Praject Engineer: ENGINEERING & ENVIRONMENTAL CONBULTANTS INC.
ENGINEERING & ENVIROMMENTAL CONSULTANTS INC, FlowMaster v6.1 [ST4K]

g\ routes ec\waterrnan routes ec.fm2
O4/15/04 D6:53:02 AM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-16686

Page 14 of 58




Cross Section
Cross Section for Irregular Channel

Project Description

Warksheet RCPB46

Flow Element liregular Channel .
Method Manning's Formula )

Solve For Channal Depth

Saction Data

Mannings Coefficient 0.047

Slope 0.005000 ftit

Water Surdace Elevation 1,103.18 ft

Elevation Range 1,085.00 to 1,110.00

Discharge 24,050.00 cfs
1110000 it T ER B i) .
1,094.00

0+00 5+00 10400 15+00 20+00 25400 30+00 35+00 40+00 45+00 50+00 55+00

V:QD.DB
- Hi

NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.
g routes eciwaterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v6.1 [BT14K]
04/14/04 05:21:21 PM @ Haastad Methods, Inc. 37 Brookside Road Waterbury, GT 06708 USA  (203) 755-1863 Page 1 of 1




Project Summary Report

Project Description

Worksheet RCPRBB1

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

Slope 0.00500C f/ft

Discharge 25,518.00 cfs

QOptions

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Current Roughness Method
Open Channs] Weighting Method
Closed Channel Weighting Methor

Results
Mannings Coefficient 0.048
Water Surface Elevation 1,073.37 it
Elevation Range 1,065,00 to 1,080.00
Flow Area 5,625.8 ft2
Wettad Perimeter 1,281.22 ft
Top Width 1,981.08 ft
Actual Depth 8.37 it
Critical Elevation 1,071.70 ft
Criticat Slope 0.023644 fufi
. Velocity 4.54 ft/s
Velocity Head 0.32 ft
Specific Enargy 1,073.69 #
Froude Number C.47
Flow Type Subcritical
Roughness Segiments
Start End Mannings
Station Station Coefiicient
0+00 28+00 0.050
29+0C 34400 ¢.035
34+00 49+30 0.050

Matural Channel Points

Station Elevation
{n (f%)

0+00 1,080.00
14450 1,075.00
29400 1,070.00
31410 1,065.00
31490 1,065.00
34+00 1,070.00
41+50 1,075.00
49+00 1,080.00

Project Enginser: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.
ENGINEERING & ENVIRONMENTAL CONSULTANTS INC, Flowhaster v6.1 [614K]
37 Brookside Road  Waterbury, CT 06708 USA Page 18 of 59

g\, \routes ecvwaterman routes ec.fmz2
04/15/04 06:53:02 AM

@ Haestad Methods, Inc, (203) 755-16686




Cross Section
Cross Section for lrregular Channel

Project Description

Warksheet RCPBaT

Flow Ejement Irreguilar Channel
idethod Manning's Formula
Solve For Channel Depth
Section Data

Mannings Coefficient
Slope

Watar Surface Elevation
Eigvation Range
Discharge

0.046
0.005000 At
1,073.87 ft
1,065.00 to 1,080.00
25,518.00 cfs

04/14/04 05:22:29 PM

1,080.00%

1,072.00

1,064.00
0+00

i routes eciwaterman routes gc.fma
© Haestad Methods, Inc.

5+0G

16+00 15+00

20+00 25+00 30+00 35+00 40400 45+00 50+00

vi20.0[\
Ht

NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
37 Brookside Road  Waterbury, T 08708 USA

(203) 755-1666

FlowMaster v6.1 {614k]
Page 1 of 1




Project Summary Report

Project Description

. Worksheet RCPBB2
Flow Element frreguiar Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.003600 ftft

Discharge 27,728.00 cofs

Options
Current Roughtiess Method Improved Lotter’s Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Methor Horton's Method
Results
Mannings Goeificient G.047
Water Surface Elevation 1,083.77 ft
Eievation Range 1,055.00 to 1,070.00
Flow Area 74626 ft2
Wetted Perimeter 2,688.00 ft
Top Width 2,B87.86 ft
Actual Depth 877 it
Critical Elevation 1,061.83 ft
Critical Slope 0.025414 {i/ft
. Velacity 3.72 ft/s
velocity Head 021 ft
Specific Energy 1,063.99 ft
Froude Number 0.2
Flow Type Subgritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 26+00 0.050
26+00 31+00 (.035
31+00 63+00 {2,050

Natural Channel Poinis

Station Elavation
] (it)

0+00 1,070.00
13+00 1,065.00
26+00 1,060.00
28+1G 1,055.00
28+90 1,065,00
31400 1,064,00
47400 1,065.00
63+00 1,070.00

Froject Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.

g yroutes ecwaterman routes ec.fma ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowhMaster v6.1 [6§14K]
a4/15/04 G5:53:02 AM ® Haestad Methods, inc. 37 Brookside Road Waterbury, CT G8708 USA  (203) 755-1666 Page 17 of 59




Cross Section
Cross Section for Irreguiar Channel

Project Description

Worksheet RCPBB2 ‘

Flow Elament lrregular Channel .
Method Manning’'s Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.047
Slope 0.003800 ft/ft
Water Surface Elevation 1,063.77 f
Elevation Range 1,055.00 to 1,070.00
Discharge 27.729.00 cfs

1,054.00 el ‘
0+00 10+00 20400 30+00 40+00 50400 60-+00 70+00
v20.0\
H1
NTS

Project Engineer: ENGINEERING & ENVIAONMENTAL CONSULTANTS INC.
g\ \routes ec\waterman routes ec.fmz2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.~ FlowMaster v6.1 (B814k]
04/14/04 05:23:18 PM @ Haestad Methods, Ine. 37 Brookside Road  Waterbury, CT 05708 USA  (203) 7585-1668 Page 3 of 1




Project Summary Report

Project Description

. Worksheet RCPB83

Flow Element Irregular Channel
Method Manning's Formuia
Soive For Channel Depth
Input Data

Slope £.004000 ft/t

Discharge  27,890.00 cfs

Options
Gurrent Roughness Method improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Metho Horton’s Method
Results
Mannings Coefficient 0.048
Water Surface Elevation 1,058.55 it
Elevation Range 1,050.00 to 1,070.00
Flow Area 75144 ft2
Wetted Perimeter 251519 ft
Top Width 2,915.06 ft
Actual Depth 855 ft
Critical Elevation 1,066.81 it
Critical Slope 0.026189 ft/if
. Velocity 3.71 ftfs
Veiocity Head 0.21 ft
Specific Energy 1,088.77 ft
Froude Number 0.41
Fiow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 31+00 0.050
31+00 36400 0.035
36+00 58+00 0,050

Natural Channel Points

Station Elevation
() ]

0+00 1,670.00
19+00 1,060.00
31+00 1,055.00
33+10 1,050.00
33+90 1,050.00
36+00 1,085.00
47+00 1,067.50
58400 1,060.00

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.

ai.\routes eciwaterman routes ec.imz ENGINEERING & ENVIRONKMENTAL CONSULTANTS INC, FlowMaster v&.1 [614k]
04/15/04 06:53:02 AM @ Haestad Methods, Ing. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 18 of 532




Cross Section
Cross Section for Irregular Channel

i

Project Description

Warksheet
Flow Element
Method

Solve For

RCPB&3

Irregutar Channel
Manning's Formula
Channeg! Depth

Saction Data

Mannings Coefficient
Slope

Water Surface Elevation
Elevation Range

0.048
0.004000 ft/ft
1,068.55 ft
1,050,00 te 1,670.00

Discharge 27,890.00 cfs
1,070.00%
1,060.00 - o . =z I
1,060.00 - N )

0+00 5+00 10+00

g Aroltes eciwaterman routes ao.fm2
04/14/04 05:23:36 PM

Haestad Methods, nc.

o .

15400 20+00 25+00 30+00 35+00 40+00 45+00 50+00 55+00 60+00

V:20,0B
H:1

NTS

Froject Enginger: ENGINEERING & ENVIARCNMENTAL CONSULTANTS INC.

ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.
37 Brookside Road  Waterbury, CT 08708 USA

(208) 765-1666

FiowMaster v&.1 [814K]
Page 1 of 1




Project Summary Beport

Project Description

. Worksheet RCPB64
Flow Efement Irregtilar Channsl
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.003300 fft
Discharge 27,848.00 cfs

Options

Current Roughness Method

Improved Lotter's Method

Open Channel Weighting Method  Improved Lotter's Method

Closed Channel Welghting Metho

Horton’s Method

Results

Mannings Coefficient 6.035

water Surface Elevation 1,050.33 ft

Elevation Range 1,040.00 to 1,054.00

Flow Area 5,388.0 {2

Weited Perimeter 1,570.26 ft

Top Width 1,569.83 it

Actual Depth 1033 ft

Critical Elevation 1,048.54 fi

Critical Siope 0.012833 fuit
. Velocity 517 it/a

Vajocity Head 0.41 ft

Specific Energy 1,050.74 ft

Froude Number 0.49

Flow Type Subcritical

Roughnass Segments
Start, End Mannings
Station Station Coefficient

24+75 37+00 0.080

37400 39+00 0.035

35+00 45+25 0.05C

Natural Channel Poinis

Station Elevation
{f1} it
24475 1,054.00
25+00 1,052.00
37+00 1,045.00
37455 1,040.00
38+35 1,040.00
39+00 1,045.00
45400 1,052.00
45+25 1,054.00

Project Engineer: ENGINEERING & ENVIRONMENTAL COMNSULTANTS INC.
EMGINEERING & ENVIRONMENTAL CONSULTANTS NG, FlowMaster vE.1 [B14k]
37 Brookside Road Waterbury, CT 06708 USA FPage 19 of 59

g\ \routes ecwaterman routes ec.im2
D4/15/04 06:53:02 AM

© Haestad Methods, Inc. (203) 755-1668




Cross Section
Cross Section for lrregular Channel

Project Description

Worksheet RCPB64 ) .

Flow Element frregular Channe! .
Method Manning's Formula

Solve Far Ghannel Depth

Section Data

Mannings Coefficient 0.035
Slope 0.003300 ¥t
Water Surface Elevation 1,050.33 ft
Elevation Range 1,040.00 to 1,054.00
Discharge 27,848.00 cfs
(o} B PR - R .
1,054.00 R o P .
1,040.00 : .
20+00 25+00 30+00 35400 40+00 45400 50400
V:20.0IL
HA
NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS IN!.
g\ Arouies eciwaterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS INC. FlowMaster v8,1 [G14k]
04414404 05:24:01 PM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT Q8708 USA  (203) 755-1666 Page 1 of 1




Project Description

Project Summary Report

. Worksheet RCPD27
Flow Element - lrregutar Channel
Method Manning's Formula
Solve For Channel Depth
input Data
Slope 0.008600 ft/ft
Disgharge  8,092.00 cis
Options

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

Results
Mannings Coefficient 0.045
Water Surface Elevation 1,204.51 it

Elevation Range 1,200.00 o 1,208.00

Flow Area 22008 fi2
Wetted Perimeter 1,407.64 ft
Top Width 1,407.59 ft
Actual Depih 4.51 ft
Critical Elevation 1,208.83 ft
Critical Slope 0.026447 fift
. Velocity 3.64 itfs
velocity 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
0+00 13400 0.050
13+00 18400 0.035
18+00 28+00 0.050

Natural Channgl Points

Station Elevation
(ft) {fty

0+00 1,208.00

8+00 1,205.00
13+00 1,203.00
15+00 1,200.00
15+20 1,200.00
18400 1,203.00
23+00 1,205.00
28+00 1,208.00

g\ \routes eciwaterman roules ec.fma
G4/15/04 (06:52:02 AM

© Haastad Methods, Inc.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

Froject Englneer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
FlowMaster v6.1 [614K]
Page 20 of 59

a7 Brookside Road  Waterbury, CT 08708 USA (203} 755-1666




Cross Section

Cross Section for Irregular Channel

Project Descripiion

Worksheet RCPD27

Flow Element {rregular Channel .
Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.045

Slope 0.006800 ft/fit

Water Surface Elevation 1,204.51 ft

Elevation Range 1,200.00 to 1,208.00

Discharge 8,092.00 cis

M*W
0+00 5+00 10+00 15+00 20+00 25+00 30+00
vi2o.0[\
H:i

NTS

Project Engineer: ENGINEERING & ENVIAONMENTAL CONSULTANTS INC.

ENGINEERING & ENVIRONMENTAL CONSULTANTS ING, FlowMaster vB6.1 [614k]
37 Brookside Road  Waterbury, CT 08708 USA Page 1 of 1

g Aroutes eciwaterman routes ec.fma2
O4/14/04 05;12:11 PM © Haesstad Methods, Inc.

(203) 755-1666




Project Summary Report

Project Descriplion

Worksheet RCPD28

Flow Element {rregutar Channel
Method Manning’s Formula
Solve For Channel Depth
Input Data

Stope 0.004400 ft/it

Discharge  8,536.00 cfs

Options

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

Results
Mannings Coefiicient 0.047 .
Water Surface Elevation 1,200.11 ft
Elevation Range 1,195.00 to 1,205.00
Flow Area 2,810.8 ft2
Wetted Perimeter 1,635.82 fi
Top Width 1,635.77 ft
Actual Depth 511 ft
Critical Elevation 1,198.98 ft
Critical Slope 0.028763 ftft
. Velocity 3.04 ft/s
Velocity Head 0.14 ft
Specific Energy 1,200.26 ft
Froude Number 0.41
Fiow Type Subcritical
Roughness Segments
Start £nd Mannings
Station Station Coefficient
0+00 15400 0.050
156400 19+00 0.035
19400 32400 0.050

Natural Channei Points

Station Elevation
(i) (ft)

0+06G 1,205.00

9+00 1,200.00
15+00 1,198.00
16+85 1,195.00
17+06 1,195.00
19400 1,198.00
25400 1,200.00
32400 1,205.00

Project Enginear: ENGINEERING & ENVIEBONMENTAL CONSULTANTS INC.
ENGINEERING & ENVIRDNMENTAL CONSULTANTS [NC. FlowlMaster v&.1 [614K]

g\ routes ecwaterman routes ec.im2
04/15/04 06:53:02 AM

@ Haestad Methods, Inc.

37 Brockside Road  Waterbury, CT 08708 USA

(203) 755-1666

Page 21 of 59




Cross Section
Cross Section for lrregular Channel

Project Description

Worksheet RCPD28

Flow Element [rreguiar Channel .
Method Manning's Formuia

Solve Far Channel Depth

Section Data

Mannings Ceetficient 0.047
Slope 0.004400 f/it
Water Surface Elevation 1,200.11 ft
Elevation Range. 1,195,00 to 1,205.00
Discharge 8,636.00 cfs
1,206.0 0 . e
M M o
1,200.00 Mwm grass” S
1,194.00 : : i S .
c+00 5+00 10+00 15+00 20+00 25+00 30+00 35400
v2oalN\
H:A
NTS

Project Engineer: ENGINEERING & ENVIEONMENTAL COMSULTANTS INC.
g\ \routes eciwaterman routes ec.fm2 ENGINEERING & ENVIRONMENTAL COMSULTANTS INC. FlowMaster v8.1 [614k]
04/14/04 05:12:28 PM @ Haestad Methods, Inc. 37 Brookside Road Watarbury, CT 06708 USA  (203) 755-1 G665 Page 1 of 1




Project Description

Project Summary Report

Worksheet RCPB29

Fiow Element Irregular Channel
Method Manning's Formula
Salve For Channel Depth
Input Data

Slope 0.002600 fi/ft

Discharge  9,289.00 cfs

Options

Current Roughness Method

Improved Lotter's Method

Open Channel Weighting Methed Improved Letter's Method

Closed Channel Weighting Mathor

HortorYs Method

Results
Mannings Coafficient .01
Water Surface Elevation 1,196.11
Elevation Range 1,120.00 10 1,200.00
Flow Area 23711
Wetted Perimeter 759.28
Top Width 758.92
Actual Depth 811
Critical Elevation 1,194.53 ft
Criticat Slope 0.020217 Uit
Velocity 3.92 fifs
Velocity Head 0.24 ft
Specific Energy 1,196.35 ft
Froude Number 0.39
Flow Typbe Subcritical
Roughness Segments
Start End Mannings
Station Station Coeflicient
7+30 10+00 0.050
10+00 13+00 0.035
13+00 15+20

0.050

Natural Channel Paints

Station Elevation
{f (i)

7+30 1,200,00

7450 1,195.00
10+00C 1,193,00
11+00 1,190.00
11+2¢ 1,190.00
13+00 1,193.00
15400 1,195.00
15420 1,200.00

g\ vroutes ec\waterman routes ec.fmz2
04/15/04 06:53:02 AM

@ Haestad Methods, tnc.

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

a7 Brookside Road Waterbury, CT 06708 USA

(203) 755-1668

FlowMaster v6.1 [614K]
Page 22 of 59




Cross Section
Cross Section for Irregular Channei

Project Descripfion

Worlsheet RCPD29

Flow Element [rregular Channel .
Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Goefficient 0.041
Slope (0.002600 ftft
Waier Surface Elevation 1,196.11 {t
Elevation Range 1,190.00 to 1,200.00
Discharge 9,289.00 cfs
1,200.00 ¢
1,196.00 : : ' _ .
1,194.00 B i
1,192.00
1,190.00

7+00 8+00 8+00 10400 11+00 12400 13+00 14+00 15+00 16400

V:E0.0B
Ht

NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

g\ Aroutes ecwatarman routes ec.fm2 ENGINEERING & ENVIRONMENTAL CONSLLTANTS INC. FlowMaster v6.1 [614k]
D4/14/04 05:12:46 PM © Hasstad Mathods, Inc. 37 Brockside Road  Watarbury, CT 06708 USA  (203) 755-1668 Page 1 of 1




Project Summary Report

Project Description

. Worksheet RCPD30
Flow Element Irreguiar Channe!
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope .002700 ftfit
Discharge  9,358.00 cfs
Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method  Improved Lotier’s Msthod
Closed Channel Weighting Metho Harton’s Methad

Results

Mannings Coefficient 0.043

Water Surface Elevation 1,194.98 f

Elevation Range 1,189.00 ko 1,199.00

Flow Area 2,464.9 fi2

Wetted Perimster 858.15 1t

Top Width 857.82 it

Actual Depth 5.98 ft

Critical Elevation 1,193.51 ft

Critical Slope 0.0221681 ftft

Velocity 3.80 fius
. Velocity Head 022 ft

Specific Energy 1,195.20 ft

Froude Number 0.39

Flow Type Subcritical

Roughness Segments
Start End Mannings
Station Station Caefficient

7+30 10+00 0.080

10+00 13+00 0.035

13+00 16+20 0.050

Natural Channel Points

Staticn Elevaticn
(ft) (i)

7+30 1,199.00

7+50 1,194.00
10+00 1,182.00
11+00 1,189.00
11420 1,189.00
13+00 1,192.00
16+00 1,194.00
16+20 1,199.00

g\ sroutes eclwaterman routes ec.fm2
04/15/04 06:53:02 Al

@ Haestad Methods, Inc.

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INGC.

ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.

37 Brookside Hoad Walterbury, CT 08708 USA

(203) 755-1666

FlowMaster v6.1 [614k]
Page 23 of 59




Cross Section
Cross Section for Irregular Channel

Project Dascription

Worksheet RCPD30C

Flow Element irreguiar Channeak .
Method Manning's Formuia

Solve For Channel Depth

Section Data

Mannings Coefficient 0.043
Slope 0.00270C ftfit
Water Surface Elevation 1,194.98 ft
Elevation Range 1,189.00 to 1,189.00
Discharge 9,358.00 cfs

1,200.00

1,198.00

1,196.00 .

1,194.00

1,192.00

1,190.00

1,188.00

7400 8+00 9400 10400 11+00 12+00 13+00 14400 15+00 16+00 17400

V:Z0.0B
H:1

NTS

. Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
g routes echwaterman rouies ec.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANTS ING. FlowMaster v6.1 [614K]
04/414/04 05:13:07 PM © Haestad Methods, Inc.

a7 Brookside Road Waterbury, CT 06708 USA (203) 755-16686 Page 1 of 1




Project Summary Report

Project Description

. Worlksheet RCPD31

Fiow Element Irregutar Ghannel
Method Manning's Formula
Solve Far CGhannel Depth
Input Data

Slope 0.00340C fuft

Discharge  9,404.00 cfs

Options
Cutrent Roughness Mathod Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Giased Channel Welighting Methor Horton’s Method
Results
Mannings Goefficient 0.038
Water Surface Elevation 1,191.21 ft
Elevation Range 1,185.00 o 1,195.00
Flow Area 1,837.3 2
Wetted Perimeter 600.07 #
Top Width 598.65 ft
Actual Depth 6.21 ft
Critical Elevation 1,120.09 ft
Critical Slope 0.014766 fi/ft
. Velocity 512 s
Velacity Head o.41 it
Specific Energy 1,181.61 ft
Froude Number .52
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
12410 14+00 0.050
14+00 16+00 0.035
16+00 18+40 0.060

Natural Channel Peoints

Station Elevation
{ft) it
12410 1,195.00
12+30 1,190.00
14400 1,188.00
144-80 1,185.00
15+00 1,185.00
16+00 1,188.00
18+20 1,190.00
18+40 1,195.00
Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
giA.vroutes ecwaterman routes ec.fmz ENGINGERING & ENVIRONMENTAL CONSULTANTS NG, FlowMaster v6.1 [614k]
04/15/04 06:53:02 Al ® Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 24 of 59




Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Mathod

Solve For

RCPD31

irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefflcient 0.036
Slope 0.003400 ft/ft
Water Surface Elevation 1,191.21 ft
Elavatiocn Range 1,185.00 to 1,195.00
Discharge 9,404.00 cfs

1,196.00

r.‘"\

1,194.G0

1,182.00

1,190.00

1,188.00

1,186.00

1,184.00

12+00

g wroutes eciwaterman routes ec.fm?
© Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA

04/14/04 05:13:26 PM

13+00 14+00 15+00 16+00 17+00

18+00

19+00

VQOiﬂil
H:1

NTS

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.

ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.

(203) 755-1666

FlowMasier v6.1 [614K]
Fage 1 of 1



Project Description

Project Summary Report

Worksheet RCPDa32

Flow Element frregular Channel
Method Manning's Formula
Solve For Channel Depth
input Data

Siope 0.002700 fi/ft

Discharge 9,474.00 cfs

Options

Current Roughness Method

Improved Lotter's Method

Open Ghannel Weighting Method Improved Lotier's Method

Closad Channel Weighting Metho:

Horton's Method

Restlts

Mannings Coefficient
Water Surface Elevation

Flevation Range

0.037

1,184,086 ft

1,178.00 10 1,188.00

Flow Atrea 2,163.9 it
Wetted Perimeter 708.81 ft
Top Width 708.45 ft .
Actual Dapth 6.06 ft
Critical Elevation 1,182.69 ft
Critical Slope 0.016208 fr/it
Velociy 4,38 ftfs
Velocity Head 0.30 ft
Specific Energy 1,184.35 it
Froude Number 0.44
Fiow Type Subcritical
Roughness Segments
Start End Mannings

Station Station Coefiicient
10+80 14400 0.050
14+00 16+00 0.035
16400 18+20 0.050

Natural Channel Paints

Station Elevation
{fH (i
10+80 1,188.00
11400 1,183.00
14400 1,180.00
14480 1,178.00
15+00 1,178.00
16+00 1,181.00
18+G0 1,183.00
18+20 1,188.00

g\ dreutes ec\waterman routes ec.fm2 -
D4/15/04 06:53:02 AM

® Haestad Methods, Inc.

ENCGINEERING & ENVIRONMENTAL CONSULTANTS INC.

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANTS INC.
FlowMaster vE.1 [614K]
Page 25 of 59

37 Brookside Road  Waterbury, CT 08708 USA  (203) 755-1666




Cross Section

Cross Section for lrregular Channel

Project Description

Waorksheet RCPD3Z

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

Section Data

Mannings Coefficient 0.037
Siope 0.002700 fUft
Water Surface Elevation 1,184.08 ft

Elevation Range 1,178.00 ta 1,188.00

Discharge

9,474.00 cfs

1,188.00 {
1,186.00

H

1,184.00
1,182.00
1,180.00

1,178.00
10+00

—

11+00 12400

ai\..\routes eclwaterman routes ec.fmz2
04/14/04 05:14:16 PM

© Haestad Methods, Inc.

13+00 14+00 15+00 16400

17400

18+00

19+00

vi20.0[N\
H:

NTS

Project Engingsr: ENGINEERING & ENVIRONMENTAL CONSULTANTS ING.

ENGINEERING & ENVIRONMENTAL CONSULTANTS [NC.

37 Brookside Aoad  Waterbury, CT 08708 USA

(203) 755-1666

FlowMaster v6.1 [614K]
Page 1 of 1




Project Summary Report

Project Description

Workshest RCFD33

Flow Element Irregular Channel
Method Manning’s Formula
Solve For Channel Depth
Input Data

Slope 0.003000 §i/ft

Discharge 11,266.00 cofs

Options

Current Roughness Method
Cpen Channel Weighting Method
Closed Channel Weighting Metho

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results

Mannings Coefficient 0.041

Water Surface Elevation 1,182.05 ft

Elgvation Range 1,175.00 to 1,185.00

Flow Area 2,483.5 fi2

Wetted Perimeter 71712 ft

Top Width 71642 ft

Actual Depth 7.05 ft

Criticat Elevation 1,180.54 ft

Criticat Slope 0.019531 fuit

Velocity 4.54 ft/s
. Veiocity Head 0.32 ft

Speciflc Energy 1,182.37 it

Froude Number 0.43

Flow Type Subcritical

Roughness Segments
Start End Mannings
Station Station Coefficient

6+80 10400 0.050

10+00 11420 0.035

11+20 14+20 0.0580

Naiural Channel Points

Station Elevation
iy (ft)

5+80 1,185.00

7+00 1,180.00
10+00 1,178.00
10450 1,175.00
10+70 1,175.00
11+20 1,178.00
14400 1,180.00
14420 1,1858.00

g Arouies echwaterman routes ec.fim?2
04/15/04 06:53:02 AM

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

37 Brookside Road  Waterbury, GT 06708 USA  (203) 755-1668 Page 26 of 59

© Haestad Methods, Inc.




Cross Section
Cross Section for Irregular Channel

Project Description

Worksheest
Flow Elament
Method

Solve For

RCPD33

Irregular Channel
Manning's Formula
Channel Depth

Seaction Data

Mannings Casfficient

Slope

Water Surlace Elevation

Elevation Range
Discharge

0.041
(.003000 fi/ft
1,182.05 ft
1,176.00 10 1,185.00
11,266.00 cls

1,186.00
1,184.00
1,18