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I. Alternatives Matrix



10th Street Wash Feasibility Study

Hydraulics Runs
{Alternatives Selected for Further Study)

Natural Protected Gunite Concrete

H Protected 20 Max 0.013 B 1296 Minus the Road 5 Feet
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ARernative 1 B Protected 6.0 Max 0.036 616 Basin, New Stucwreatf
Mountain View
Alternative 2 G Protected 15 Max 0.019 616 ; Basin, New Swucwre atp
: Mountain View
Ahernative 3 B Protected 6.0 Max . 0.036 616 New Structurs at 5 Feot
Mountain View |
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II. Normal Depth Computations for Alternative No. 1
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BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

J%ne 6, 1994

ALT 1, SEG CHAN I (BOX @ S-MIN)

PROGRAM INDPUT DATA: ‘
DESCRIPTION VALUE

Culvert Span EWidth of Opening) (feet)............ ... .. 28.50
Culvert Rise (Height of penlng) (feet) ... 5.00
FHWA Chart Number (8,9,10,11,12 OF 13) i i e 9
Scale Number on Chart (T¥pe_of Culvert Entrance)........ 2
Manning's Roughness Coefficient (n-value)............... 0.0130
Entrance Loss Coefficient of Culvert Opening............ 0.20
Culvert Length (feet) ... ... ..., 108.8023

Culvert Slope (feet per foot)......... .o,

PROGRAM RESULTS: o
Flow Tailwater Headwater (ft) Normal Critical Degth at Outlet

‘Rate Degth Inlet Outlet De%th Degth utlet Velocit
(cfs (ft) Control Control (ftt) (ft) (ft) (fps
1296.0 2.00 6.21 6.04 3.92 4 .00 3.92 11.59
1296.0 3.00 6.21 6.04 3.92 4.00 3.92 11.59
1296.0 4 .00 6.21 6.04 3.92 4.00 3.92 11.59
1296.0 5.00 6.21 6.54 3.92 4 .00 5.00 9.09
BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c)_ 1986
Dodson & Associates, Inc., 7015 W, Tidwell, #107, Houston, TX 77092

(713) 895-8322. All Rights Reserved.
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BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

June 6, 1994
ALT 1, SEG 1, CHAN I (BOX @ S-MAX)

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Span EWidth of Ogening) (feet) ..... .. i 28.50
Culvert Rise (Height of Opening) (feet)................. 5.00
FHWA Chart Number (8,9,10,11,12 OFr 13) ..t iineneens 9
Scale Number on Chart (Type of Culvert Entrance)........ 2
Manning's Roughnessg Coefficient (n-value),.............. 0.0130
Entrance Loss Coefficient of Culvert Opening............ 0.20
Culvert Length (feet) ... .. ..t iiiiiennn. 100.0
Culvert Slope (feet per foot)........ ... 0.0078

PROGRAM RESULTS: L
Flow Tailwater Headwater (ft) Normal Critical Degth at Outlet

Rate Degth Inlet Outlet Degth Degth utlet Velocit
(cfs) (ft) Control Control (ft) (ft) (ft) (fps
1296.0 2.00 6.21 5.49 2.64 4.00 2.64 17.22
1296.0 3.00 6.21 5.49 2.64 4.00 2.64 17.22
1296 .0 4,00 6.21 5.49 2.64 4.00 2.64 17.22
1296.0 5.00 6.21 5.99 2.64 4.00 2.64 17.22
1296.0 6.00 6.21 6.99 2.64 4.00 5.00 9.09
BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c)_ 1986
Dodson & Associates, Inc., 7015 W, Tidwell, #107, Houston, TX 77092

(713) 895-8322. All Rights Reserved.



BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

June 4, 19%
ALT 1, SEG 2, CHAN I (BOX @ S-NAT)

PROGRAM INPUT DATA:

DESCRIPTION VALUE

Culvert Span (Width of Opening) (feet).....covvvanacennn 12.96

Culvert Rise (Height of Opening) (feet)......cvvernunnn. 5.00

FHWA Chart Number (8,9,10,11,12 or 13)...cvuiiicniecncanen 9

Scale Number on Chart (Type of Culvert Entrance)........ 2

Manning‘s Roughness Coefficient (n-value)............... 0.0130

Entrance Loss Coefficient of Culvert Opening............ 0.20

Culvert Length (feet)..ucecrcnveancnnercannsnnsnacennnns 100.0

Culvert Slope (feet per foOt)...eueerrenveeeaeennenaannns 0.0023 S o

PROGRAM RESULTS:

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet ( ég 4,{
Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control ] £fp <:> v£,1
........................................................... .
1296.0 2.00 14.11  13.61 20.00
1296.0 3.00 14.11 13.61 . 20.00
1296.0 4.00 14.11 13.61 5.00 5.00 5.00 20.00
1296.0 5.00 14.11 13.61 5.00 5.00 5.00 20.00
1296.0 6.00 14.11 14.61 5.00 5.00 5.00 20.00

BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved. -




BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

June 4, 1994
ALT 1, SEG 2, CHAN I (BOX @ S-MIN)

PROGRAM INPUT DATA:
DESCRIPTION VALUE
Culvert Span (Width of Opening) (feet)......coeeennna... 12.96

Culvert Rise (Height of Opening) (feet).....ccocmunrnnn. 5.00

FHWA Chart Number (8,9,10,11,12 oF 13).cciccvcncsnancnes 9
Scale Number on Chart (Type of Culvert Entrance)........ 2
Manning's Roughness Coefficient (n-value)......ccavvon... 0.
Entrance Loss Coefficient of Culvert Opening......e..... 0
Culvert Length (feet)...civciececiancncncensncaansnanaans 100.
Culvert Slope (feet per foot)...ieveveeciaaaennannnnnnnn 0

v

ot

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft)

1296.0 2.00 14.11 13.74 20.00
1296.0 3.00 14.11 13.74 5.00 5.00 5.00 20.00
1296.0 4.00 14.11 13.74 5.00 5.00 5.00 20.00
1296.0 5.00 14.11 13.74 5.00 5.00 5.00 20.00
1296.0 6.00 14.11 14.74 5.00 5.00 5.00 20.00

BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.




BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

June 6, 1994
ALT 1, SEG é; CHAN I (BOX @ S-MAX)

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Span SWidth of Opening) (feet).......... ... .. ... 28.50
Culvert Rise (Height of penlng) (feet) ..o v it 5.00
FHWA Chart Number (8,9,10,11,12 OF 13) ..ccveeeerennnnnnn 9
Scale Number on Chart (T¥pe.of Culvert Entrance)........ 2
Manning'‘'s Roughness Coefficient_ (n-value).,.............. 0.0130
Entrance Loss Coefficient of Culvert Opening............ 0.20
Culvert Length (feet) ... it eiaaennn 100.0
Culvert Slope (feet per foot) ........ ... 0.0041
é@hﬁ%%m)
PROGRAM RESULTS: o
Flow Tailwater Headwater (ft) Normal Critical Degth at Outlet
Rate De%th Inlet Outlet Degth Depth utlet Velocit
(cfs) (ft) Control Control t) (ft (ft) (fps
1296.0 2.00 6.21 5.86 3.25 4.00 3.25 14.00
1296.0 3.00 6.21 5.86 3.25 4.00 3.25 14.00
1296.0 4.00 6.21 5.86 3.25 4.00 3.25 14.00
1296.0 5.00 6.21 6.36 3.25 4.00 5.00 9.09
BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092

(713) 895-8322. All Rights Reserved.



BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

J%ne 6, 1994
ALT 1, SEG L CHAN I (BOX @ S-MIN)

PROGRAM INPUT DATA:

Culvert Slope (feet per foot)........ ... ...,

DESCRIPTION

Culvert Span ngdth of Opening) (feet).................. 40
Culvert Rise (Height of penlng (feet) . ... ... 5
FHWA Chart Number (8, 11,12 o 13) ittt i i iiaennn 9
Scale Number on Chart ¥pe of Culvert Entrance)........ 2
Manning's Roughness Coef icient_ (n-value)............... 0.
Entrance Loss Coefficient of Culvert Opening............ 0.
Culvert Length (feet) ..... ...t ieinennn 108.0

Py

PROGRAM RESULTS:
Flow Tailwater Headwater {ft) Normal Critical De8
u

th_at Outlet
Rate Degth Inlet Outlet Degth Depth tlet Velocit
(cfs) t) Control Control (tt) (fr) (ft) (f
1296 .0 2.00 4,93 4,88 4.00 3.19 4.00
1296.0 3.00 4,93 88 4.00 3.19 4,00
1296 .0 4.00 4,93 4,88 4.00 3.19 4 .00
1296.0 5.00 4,93 5.79 4,00 3.19 5.00
1§6}2‘Eﬁ£\7ﬁ§?iﬁiﬁ§§i5"Eéﬁﬁﬁ%ﬁﬁ‘ﬁi?)éﬁiﬁ'ﬁéiéiaﬁ”iT ''''' opyright (c) 1986

Dodson & Associates, Inc., 7015 W, Tidwell, #107, Houston, TX 7
(713) 895-8322. AIl Rights'Reserved.



TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June 6, 1994
ALT 1, SEG 4, CHAN B (NAT)

PROGRAM INPUT DATA:
DESCRIPTION VALUE
Flow Rate (cubic_feet %er second) ... e e 1132

Channel Bottom Slope (feet per foot).................... 0
Manning‘'s Roughness Coefficient (n-value)............... 0
Channe]l Side 8lope - Left Side (horizontal/vertical).... 3.
Channel Side Sl%pe - Right Side (horizontal/vertical)... 3
Channel Bottom Width (féet) ........ ... .. i, 21

PROGRAM RESULTS: \ oz
DESCRIPTION 4*6 R& VALUE

Normal Depth (feet) ...... ... . it 6
Flow Velocity (feet per second) ,.......ouovieiuiuenenenn. 4
Froude Number (Flow is Sub-Critical).................... 0
Ve1001t§ Head (feet) .. ... ittt iiinn 0.
Energy Head (feet) ..... ... . it iieeninnnnnn. 6
Crosg-Sectional Area of Flow (square feet).............. 238
Top Width of Flow (feet) ....... . .. i, 57

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER, K PROGRAM, Version 1.3 (c) 1
Dodson & Associates, Inc., 7015 W. Tidwell #107, Houston,  TX 77
(713) 895-8322. A manual with equations & flow chart is available
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TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June 3, 19%
ALT 1, SEG 5, CHAN D (PRO)

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second)..ccccvnieicenncunennes 780.0
Channel Bottom Stope (feet per foot)......cccacavaoianns 0.0072
Manning‘'s Roughness Coefficient (n-value)............... 0.0360
Channel Side Slope - Left Side (horizontal/vertical).... 0.00
Channel Side Slope - Right Side (horizontal/vertical)... 3.00

Channel Bottom Width (feet)....ccviiienimcrinenennnnnns 47.7

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet)....ccvrincnecnanan Cesesaann Cesecnuen 2.52
Flow Velocity (feet per second)..ececeneccnenncccncanens 6.00
Froude Number (Flow is Sub-Critical)........... Cenaenean 0.6%90
Velocity Head (feet).....cacarinnaannn teeesetsnnannnanan 0.56
Energy Head (feet).iieurcainanncecnsccanssnanansonaacnanne 3.08
Cross-Sectional Area of Flow (square feet)....cvivweenn. 129.94
Top Width of Flow (feet).....c.vuunnen Nemcsennenanstaaan 55.27

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June 3, 1994
ALT 1, SEG 5, CHAN D (PRO)

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second)....iveverecaancnnnnaes 434.0
Channel Bottom Slope (feet per foot)..iveeesuaneannsanas 0.0072
Manning's Roughness Coefficient (n-value)............... 0.0360
Channel Side Slope - Left Side (horizontal/vertical).... 3.00
Channel Side Slope - Right Side (horizontal/vertical)... 3.00
Channel Bottom Width (feet)...icvevvacnciaanaiiaannnnans 63.3

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet).ruerineneriverenrancccnronncscocscns 1.48
Flow Velocity (feet per second)....cencnvenaanavnnnncann 4.35
Froude Number (Flow is Sub-Critical)......... tesaesenans 0.651
Velocity Head (feet)..ucviuinnaiuanncnunnencanscnnnonnanns 0.29
Energy Head (feet)....vvuerivcncannnccanannanas Cesrescsean 1.77
Cross-Sectional Area of Flow (square feet).............. 99.86
Top Width of Flow (feet)..eucivrncirnracecnaanncnnoncnan 72.12

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June 6, 1994
ALT 1, SEG 6, CHAN F (NAT)

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic_feet ger SECONA) v v i ettt e e 780.0
Channel Bottom Slope (feet per foot).................... 0.0
Mannin ‘s‘Roughness Coefficient (n-value)............... 0.0
Channel Side Slope - Left Side (horizontal vert1¢ali.... 3.0
Channel Side Sl%pe - Right Side (horizontal/vertical)... 3.0
Channel Bottom Width (féet)...... ... .., 39.5

PROGRAM RESULTS:
DESCRIPTION VALUE

Normal Depth (feet) ...... ... ... i, 3.32
Flow Velocity (feet per second) ........ceieeineneeneenns 4.7
Froude Number (Flow is Sub-Critical).................... 0.5
Ve1001tg Head (feet) ..... ... 0.3
Energy Head (feet) ...... .ot iieinineninnns 3.6
Cross-Sectional Area of Flow (square feet).............. 164.2
Top Width of Flow (feet) ...... .. .. . i, 59.4

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM Version 1.3 (c)
Dodson & Associates, Inc., 7015 W. Tidwell #107, Houston, TX 7
(713) 895-8322. A manual with equations & flow chart is availabl
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TRAPEZOIDAL CHANNEL ANALYSIS
NORMAIL DEPTH COMPUTATION

June 6, 1994
ALT 1, SEG 6, CHAN F (NAT)

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic_feet %er SECONA) ¢ v ittt it e e, 434.0
Channel Bottom Slope (feet per foot).................... 0.0035
Mannln?‘s'Roughness Coefficient (n-value)......,........ 0.0360
Channel Side Slope - Left Side (horizontal vert1¢ali.... 3.00
Channel Side Slope - Right Side (horizontal/vertical)... 3.00
Channel Bottom Width (feéet) ........ ... ... 72.4

PROGRAM RESULTS:
DESCRIPTION VALUE
Normal Depth (feet) ....... ... .. i, 1
Flow Velocity (feet per second) ........cciiiiiuenennnn. 3
Froude Number (Flow 1s Sub-Critical).................... 0
Veloc1t£ Head (feet) ...ttt 0.
Energy Head (feet) ..... .. ..., 1
Cross-Sectional Area of Flow (square feet).............. 131
Top Width of Flow (feet) ........ . .. ... 82

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c)
Dodson & Associates, Inc., 7015 W. Tidwell #107, Houston, TX 7
(713) 895-8322. A manual with equations & fiow chart is availabl
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TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June &, 1994
ALT 1, SEG 7A CHAN F (PRO)

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second)......ceoeciicuinenncnans 780.0
Channel Bottom Slope (feet per foot)..iivecccirienancaans 0.0058
Manning‘s Roughness Coefficient (n-value)............... 0.0360
Channel Side Slope - Left Side (horizontal/vertical).... 3.00
Channel Side Slope - Right Side (horizontal/vertical)... 3.00
Channel Bottom Width (feet)...ccvverenienenancrenrcnnnans 28.0

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet)...vvveennreoncnonuocacssnnansennaans 3.40
Flow Velocity (feet per second)...cececcvcancacaneanaces 6.00
Froude Number (Flow is Sub-Critical)..c.cccvevecninnann. 0.646
Velocity Head (feet)u.uuecerecuenccencuanncncnsnannancans 0.56
Energy Head (feet)...cccuiuvencarcienecacsuonncncacennann 3.96
Cross-Sectional Area of Flow (square feet)....ccvneurnen 129.89
Top Width of Flow (feet).uervuunnnriiinnerncnerananannns 48.40

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June &, 1994
ALT 1, SEG 7A CHAN F (PRO)

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per second)...cvevcicnannennanannn
Channel Bottom Slope (feet per foot).ceecveeenrenccnnass
Manning‘s Roughness Coefficient (n-value)....cveveuaenaen
Channel Side Slope - Left Side (horizontal/vert1cal) .en
Channel Side Slope - Right Side (horizontal/vertical)...
Channel Bottom Width (feet)..ceieiineinrrcneracenananans

0.0058
0.0360
3.00
3.00
60.4

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet)....uieereamnnncccvnencnnnans ceecenas
Flow Velocity (feet per second)...ivecvencencacecionnnans
Froude Number (Flow is Sub-Critical)......c.vevuviunne.n
Velocity Head (feet).ccceruccrvncervnonconancnncsacnnaas
Energy Head (feet)...uerercneccrvacanenacncncans eenenas
Cross-Sectional Area of Flow (square feet)..............
Top Width of Flow (feet)....cocnnnunianaaaans teeseennn

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3

(c) 1986

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.



BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

June 4, 1994
ALT 1, SEG 7B, CHAN I (BOX @ S-NAT)

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Span (Width of Opening) (feet).....ccocenunnn... 6.16
Culvert Rise (Height of Opening) (feet).....veuiruieeanas 5.00
FHWA Chart Number (8,9,10,11,12 or 13)..uciciecacnnnnnnn. 9
Scale Number on Chart (Type of Culvert Entrance)........ 2
Manning‘s Roughness Coefficient (n-value).c.ccceeernenns 0.0130
Entrance Loss Coefficient of Culvert Opening............ 0.20
Culvert Length (feet).....vveiecncnnacranunsncancnannns 100.0
Culvert Slope (feet per fOOt)..eierniiinencennnenacnanns 0.0098

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) le %::
616.0 2.00 14.11  13.45 .

616.0 3.00 14.11 13.45 5.00 5.00 5.00 20.00

616.0 4,00 14.11 13.45 5.00 5.00 5.00 20.00

616.0 5.00 14.11 13.45 5.00 5.00 5.00 20.00

616.0 6.00 14.11 14.45 5.00 5.00 5.00 20.00

BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.




BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

June 4, 1994
ALT 1, SEG 78, CHAN I (BOX 8 S-MIN)

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Span (Width of Opening) (feet).....cevenuvnannnn. 6.16
Culvert Rise (Height of Opening) (feet)................. 5.00
FHWA Chart Number (8,9,10,11,12 or 13).ccvcicancaccnnen. 9
Scale Number on Chart (Type of Culvert Entrance)........ 2
Manning'‘s Roughness Coefficient (n-value)........ccu.... 0.0130
Entrance Loss Coefficient of Culvert Opening............ 0.20
Culvert Length (feet)..u.ccceunreanncncisrananrnsncnanns 100.0
Culvert Slope (feet per foot)eusececeeesncnnnessnannanns 0.0032

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
616.0 2.00 14.11 14.11 5.00 5.00 5.00 20.00
616.0 3.00 14.11 14.11 5.00 5.00 5.00 20.00
616.0 4.00 14.11 14.11  5.00 5.00 5.00 20.00
616.0 5.00 14.11 14.11  5.00 5.00 5.00 20.00
616.0 6.00 14.11 15.11 5.00 5.00 5.00 20.00

BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #1067, Houston, TX 77092
(713) 895-8322. All Rights Reserved.




TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

3, 19% |
ALT 1’.1:22 8, CHAN B (PRO) - & O—“MKO*‘O walre\ Aoete v\s,\s\o‘;( .

PROGRAM INPUT DATA:

DESCRIPTION VALUE

Flow Rate (cubic feet per second)...ccvcvevcennnccrceaas 616.0 P
Channel Bottom Slope (feet per fOOt)..cueveceeenceenaens 0.0019 (’/”4”(/ AT Sc ol E
Manning‘s Roughness Coefficient (n-value)............... 0.0360 "

Channel Side Slope - Left Side (horizontal/vertical).... 3.00

Channel Side Slope - Right Side (horizontal/vertical)... 3.00

Channel Bottom Width (feet)......vcciinaiinnercnnnnnns 16.1

PROGRAM RESULTS:

DESCRIPTION VALUE
.................................................................... .

Normal Depth (FEET)eu.ourenranrenraeenronsenasnnsennnnns 5.00 —.O "C‘ ec.\:-()a.fc&

Flow Velocity (feet per second)...ciceccuencrnecancannnns 3.96 —o

Froude Number (Flow is Sub-Critical)........ emenecaaene 0.379 608 50'”‘;'\"3
Velocity Head (feet)..uuneeiinnreccanccnannennannnnacans 0.24 -\-\,\‘\e;) cawn OJVO
Energy Head (feet).....viriericinincacnenccacnccnsnnancas 5.25 \ i
Cross-Sectional Area of Flow (square feet)....vocceuuun. 155.70 natue

Top Width of Flow (feet).inieiiniiiciinseanenecccnnnes 46.13

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.




TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June 6, 1994
ALT 1, SEG 9, CHAN G (GUNITE)® Swu>x.

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic_feet per second).............. ... ... 616.0
Channel Bottom Slope (feet per foot)............. ..., 0.0122
Mannin ‘s.Roughness Coefficient (n-value)............... 0.0190
Channe] Side Slope - Left Side (horizontal/vertical).... 2.00
Channel Side Sl%pe - Right Side (horizontal/vertical)... 2.00
Channel Bottom Width (feet)............. e e e " ~7ﬂ4 0
4w Goeconatro=tabili
PROGRAM RESULTS : <‘”°ﬁ§§e"‘ wede e
DESCRIPTION VALUE
Normal Depth (feet) ....... ... i, 3.78
Flow Velocity (feet per second) .........ccevieeiieenuennn 14.12
Froude NumbeX (Flow is Super-Critical).................. 1.646
Ve1001tg Head (feet) .. ... i ittt 3.09
Energy Head (feet) ... v ittt ittt teneenaens 6.87
Cross-Sectional Area of Flow (square feet).............. 43.64
Top Width of Flow (feet) ....... . . . it eennnn. 19.11
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June 4, 199
ALT 1, SEG 9, CHAN G (GUNITE) &~ S

PROGRAM INPUT DATA:

DESCRIPTION VALUE

Flow Rate (cubic feet per second)..ecescvecaccevannncens 616.0

Channel Bottom Slope (feet per foot)....cecceiancniinnnnns 0.0122 § . 0x
Manning's Roughness Coefficient (n-value)............... 0.0190

Channel Side Slope - Left Side (horizontal/vertical).... 2.00

Channel Side Slope - Right Side (horizontal/vertical)... 2.00

Channel Bottom Width (feet)...veiiaurrancesceascncuanees 2.0

PROGRAM RESULTS:

DESCRIPTION VALUE
.................................................................... )
Normal Depth (feet)..cicuieciiecracracrnnecnacniacannan 419 < &

Flow Velocity (feet per second)....cececeerecrencanannnas 1415 < s ~s
Froude Number (Flow is Super-Critical)....ccccenonnaa... 1.638

Velocity Head (feet).uccicececernanacanccccenanacnsannas 3.11

Energy Head (feet)..uciivicecnennnnscancannaacnanssannnn 7.30
Cross-Sectional Area of Flow (square feet).............. 43.52

Top Width of Flow (feet)...ovucenrnanceraancieccanceanss 18.77

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.




TRAPEZOIDAL CHANNEL ANALYSIS
NORMAIL DEPTH COMPUTATION

June 6, 1994
ALT 1, SEG 9, CHAN G (GUNITE)@ Swuw.

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second) ..........iitiiieennn 616.0
Channel Bottom Slope (feet per foot).................... 0.0033
Manning's Roughness Coefficient (n-value).......,........ 0.0190
Channe]l Side Slope - Left Side (horizontal/vertical).... 2.00
Channel Side Slope - Right Side (horizontal/vertical)... 2.00
Channel Bottom Width (feet) ... ... it ignopqooee-- 4.0

i . Qa\" .cowb'\’ruc_k WK \____/’7

s :j\E‘L\CA Qe Wi

PROGRAM RESULTS : ¢ u?
DESCRIPTION VALUE
Normal Depth (feet) ..... ...t 5.05
Flow Velocity (feet per second).,.......... ..., 8.66
Froude Number (Flow is Sub-Critical).................... 0.890
Ve1001tﬁ Head (feet)................. e e e et e 1.17
Energy Head (feet) ... .. . ittt ineeineanenenns 6.21
Crosg-Sectional Area of Flow (square feet).............. 71.11
Top Width of Flow (feet) ....... .. ... .. 24.18
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.




TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June 6, 1994
ALT 1, SEG 9, CHAN G (GUNITE) é?LCWAd

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet ger SECONA) &t ittt e et 61
Channel Bottom Slope (feet per foot)....................

6
0
Manning's Roughness Coefficient (n-value).......,........ 0.
Channel Side Slope - Left Side (horizontal vertlgali.... 2.
Channel Side Sl%pe - Right Side (horizontal/vertical)... 2.
Channel Bottom Width (feet)......... ... . . ... 2

PROGRAM RESULTS:
DESCRIPTION VALUE

Normal Depth (feet) ...... ... ittt 5.47
Flow Velocity (feet per second) ...........coiiiiiiiiinnn. 8.71
Froude Number (Flow is Sub-Critical).................... 0.892
Veloc1tg Head (feet) ...ttt iiiieennnn. 1.18
Energy Head (feet)................... e e e et 6.65
Cros§-Sectional Area of Flow (square feet).............. Zg.gg

Top Width of Flow (feet) ...... .. . .t iinnnnnn.

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.



TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

dJune 3, 1994
ALT 1, SEG 10, CHAN J (PRO.-GRASS LINED)

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second).....ccvcemuenennaunns 616.0
Channel Bottom Slope (feet per foot)....cceescereuananss 0.0097
Manning‘s Roughness Coefficient (n-value)............... 0.0360
Channel Side Slope - Left Side (horizontal/vertical).... 2.50
Channel Side Slope - Right Side (horizontal/vertical)... 2.66
Channel Bottom Width (feet)..civeecaneiircnancnnrvancans 12.0
PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet)..i..ceencnueueneaencncsasacancanannnn

Flow Velocity (feet per second).....ccvaeaciaeninaaaine 7 49
Froude Number (Flow is Sub-Critical)....cccieveiinanaeans 0.816
Velocity Head (feet)...uvvneiernninrancecenracncennneas 0.87
Energy Head (feet)..cu..eiieenencruascnnnanncnnnns PR 4.65
Cross-Sectional Area of Flow (square feet).............. 82.29
Top Width of Flow (feet)..c.unniiinenaiacionananennnenes 31.52
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION .
.

Ju 71994
ALT 1, SE(@ CHAN G (GUNITE)

PROGRAM INPUT DATA:

DESCRIPTION VALUE

Flow Rate (cubic feet per second)...ceevecenccaaenannnas 616.0

Channel Bottom Stope (feet per fOOt)..eceveavescrnnnansn 0.0019 ik Fcorf
Manning‘s Roughness Coefficient (n-value)............... 0.0190

Channel Side Slope - Left Side (horizontal/vertical).... 2.00

Channel Side Slope - Right Side (horizontal/vertical)... 2.00

Channel Bottom Width (feet)....ceriieinirmennnnnneannans 7.6

PROGRAM RESULTS:

4
D R TN e WU Greeboard
Normal Depth (feet)...ievemienmraiienineractiennennaanns 5.00 .
Flow Velocity (feet per second).c.voreverncancnanansenns 6.99 14;/945/7932 7 (e
Froude Number (Flow is Sub-Critical)....v.eevriinnnnnen 0.690
Velocity Head (feet) ..o iurieerincicrrsancnecnaancnnanns 0.76
Energy Head (feet)..ucicirniuncenancnereccncnconncnncans 5.76
Cross-Sectional Area of Flow (square feet).........c.... 88.07
Top Width of Flow (feet).uucuenecinnnnnicaennnancnaaans 27.61

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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III. Normal Depth Computations for Alternative No. 2



TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATIGCN

June 4, 1994
ALT 2, SEG 1, CHAN H (ACDC)

PROGRAM INPUT DATA:

DESCRIPTION VALUE

Flow Rate (cubic feet per second)......ceceeuincecniannes 1296.0

Channel Bottom Slope (feet per foot)....ucevueencinennn. 0.0078 S s 0%
Manning‘s Roughness Coefficient (n-value)............... 0.0130

Channel Side Slope - Left Side (horizontal/vertical).... 0.00

Channel Side Stope - Right Side (horizontal/vertical)... 0.00

Channel Bottom Width (feet)....oouueeoieiincnnennnannns 16.5

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet)...viivcuiacnrecnesevasnsavannrnascans 4.00

Flow Velocity (feet per second)....ceveeeencvaranccasnen 19.56 £ 2<
Froude Number (Flow is Super-Critical).....c.cuvvvnnnn.. 1.723
Velocity Head (feet)..uueneninnneacaurananceccncccnane 5.94
Energy Head (feet).....c.cicicvearnerancanancacancacacns 9.95
Cross-Sectional Area of Flow (square feet).............. 66.25

Top Width of Flow (feet)...ccrerensiuerenraancccacaacnns 16.55

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June &4, 1994 Q/C@MX%\A;\\M\

ALT 2, SEG 2, CHAN E (PRO)

PROGRAM INPUT DATA:
DESCRIPTION VALUE

Flow Rate (cubic feet per second)......evevencancannanns 877.0 -
Channel Bottom Slope (feet per fOOt)...evevevecscnanenan 0.0023 /2774 - <25
Manning‘s Roughness Coefficient (n-value)............... 0.0360

Channel Side Slope - Left Side (horizontal/vertical).... 3.00

Channel Side Slope - Right Side (horizontal/vertical)... 3.00

Channel Bottom Width (feet)...cuieeiiineeninuncaanenaenas 57.5

PROGRAM RESULTS:

DESCRIPTION VALUE
-------------------------------------------------------------------- c.avrtao Fenatus)
Normal Depth (feet)....ccevecueacensvraccnannvannns ceeeenn 3.29,//””——-

Flow Velocity (feet per second)euceueccueesnnacnencacnnas 3.96C & 7T

Froude Number (Flow is Sub-Critical)..ccevciarieicannnes 0.412

Velocity Head (feet)...ciuenurcnenacnsnscnnranccennnnnnn 0.24

Energy Head (feet)....cinvecnerancrrenannsssannccnnuacnas 3.53

Cross-Sectional Area of Flow (square feet)....... [ 221.50

Top Width of Flow (feet)..cieuinneescanresanannncanacnnes 77.23

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.




TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

dune 4, 1994
ALT 2, SEG 2, CHAN E (PRO)

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per seconNd)...seceeersnsccansnaras
Channel Bottom Slope (feet per foot)...eeveceivnannnnnn.
Manning‘'s Roughness Coefficient (n-value)...............
Channel Side Slope - Left Side (horizontal/vertical)....
Channel Side Slope - Right Side (horizontal/vertical)...
Channel Bottom Width (feet)....ccuvuiuercevenancanacacaen

419.0 £
0.0023 arar <1</

0.0360

3.00

3.00
85.2

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet)..nvevsrencnnscancassnnnnennncannnns
Flow Velocity (feet per second)..ceceececeaccass Cececnns
Froude Number (Flow is Sub-Critical)...ceuciuveenccnneas
Velocity Head (feet).ccnveinenercancunsnncncvesccnsnnnnas
Energy Head (feet)...cciniieeriararierenenunanns Ceemanas
Cross-Sectional Area of Flow (square feet)..............
Top Width of Flow (feet).eouuerrniieiamecnaaaaacnaaan...

«

171+ 7292 = (o
2.7
0.376
0.1
1.82
154.33
95.48

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with eguations & flow chart is available.




TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June 3, 1994 H
ALT 2, SEG 3, CHAN E (PRO) —— @A O“\VGWXN‘“\

PROGRAM INPUT DATA:

DESCRIPTION VALUE

Flow Rate (cubic feet per second).....eeevverenenansanes 877.0

Channel Bottom Slope (feet per foot)..cecievaeecrunanans 0.0041 -7 »7 44
Manning's Roughness Coefficient (n-value)............... 0.0360
Channel Side Slope - Left Side (horizontal/vertical).... 3.00

Channel Side Slope - Right Side (horizontal/vertical)... 3.00

Channel Bottom Width (feet)....ereninmnrierenannnennnn. 66.0

PROGRAM RESULTS:

DESCRIPTION VALUE

Normal Depth (feet).......... Ceecmssasscescaneneranacnan 2.58

Flow Velocity (feet per second)....ceceecieencancnennans 81T Neve wlps

Froude Number (Flow is Sub-Critical)........ccaaaauannes 0.532 AN age &m\\rm\
Velocity Head (feet)...icevneierrncenccaccnvanannnnannns 0.33 Q

Energy Head (feet)..uueeveevensensocnencoanuancacnnaassns 2.91

Cross-Sectional Area of Flow (square feet).......cunnuen 190.04

Top Width of Flow (feet)..eurieeinreercnecceancnncananns 81.46

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.




TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June 3, 1994
ALT 2, SEG 3, CHAN E (PRO)

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per second)...e.cvcecncncnsaanenns
Channel Bottom Slope (feet per foot)..cevvevenerrennnns
Manning‘s Roughness Coefficient (n-value).....cccvvenn.n
Channel Side Slope - Left Side (horizontal/vertical)....
Channel Side Slope - Right Side (horizontal/vertical}...
Channel Bottom Width (feet)..ccccraineecerivoncncnnanaas

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet).c.eveicrruecnnretrencacnscrncacsonens
Flow Velocity (feet per second)....cvcucerinacarceonana
Froude Number (Flow is Sub-Critical)..eescreecvesaannaes
Velocity Head (feet).e.vueccnnvncnnsvsncccncannsnsncnnna
Energy Head (feet)u..ciinicnccarraaanseonnncascnncnanans
Cross-Sectional Area of Flow (square feet).........c....
Top Width of Flow (feet)..ccveineneininencanannenancas

1.0+ 2.5€ =
3.20
0.487
0.16
1.56
130.97
97.85

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June 6, 1994
ALT 2, SEG 4, CHAN D (PRO)

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic_feet per second)......... ... 453.0
Channel Bottom Slope (feet per foot).................... 0.0066
Manning'‘'s Roughness Coefficient (n-value).......,........ 0.0360
Channel Side Blope - Left Side (horizontal vert1¢ali.... 0.00
Channel Side Slope - Right Side (horizonta /vertical) ... 3.00
Channel Bottom Width (feet)...... ... i, 17.9

PROGRAM RESULTS:
DESCRIPTION VALUE

Normal Depth (feet) ... ... ittt 3.30
Flow Velocity (feet per second) ,........coiiiuiiieeen.n. 6.00
Froude Number (Flow is Sub-Critical).................... 0.641
Veloc1t§ Head (feet) ... ittt iiiiiiiiinnannans 0.56
Energy Head (feel) ... it ieaneeennnnnnn 3.86
Crosg-Sectional Area of Flow (square feet).............. 75.54
Top Width of Flow (feet) ....... . .. ... 27.81
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER  PROGRAM Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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TRAPEZOIDAL CHANNEIL ANALYSIS
NORMAL DEPTH COMPUTATION

June 6, 1994
ALT 2, SEG 4, CHAN D (PRO)

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic_feet ger SECONA) v v it ittt e i 679.0
Channel Bottom Slope (feet per foot).................... 0.0066
Manning's Roughness Coefficient (n-value)...... tees e 0.0360
Channel Side Slope - Left Side (horlzontal{vertlgali.... 3.00
Channel Side Slope - Right Side (horizontal/vertical)... 3.00
Channel Bottom Width (feéet)........ ..., 35.8

PROGRAM RESULTS:
DESCRIPTION VALUE

Normal Depth (feet) ... ... ittt 2.69
Flow Velocity (feet per second) ,........couiviiiiuiiniean.. 5.74
Froude Number (Flow is Sub-Critical).................... 0.671
Veloc1t§ Head (feet) ...ttt ittt iiia s 0.51
Energy Head (feet) ..... .. it iiiieeiineeenns 3.21
Crosgs-Sectional Area of Flow (square feet).............. 118.23
Top Width of Flow (feet)....... . .. i, 51.97
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June 4, 19%
ALT 2, SEG 5, CHAN D (PRO)

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second)....ccveecunnnennnnn.. 780.0
Channel Bottom Slope (feet per foot)........c.. Cerasanae 0.0072
Manning‘s Roughness Coefficient (n-value)......ccocccuues 0.0360
Channel Side Slope - Left Side (horizontal/vertical).... 0.00
Channel Side Slope - Right Side (horizontal/vertical)... 3.00
Channel Bottom Width (feet)....ovinneniciiniracinarecnnn 47.7

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet)....cccveennrcrerennaenineccnennannnn 2.52
Flow Velocity (feet per second)....... wesaesase Cecaneaes 6.00
froude Number (Flow is Sub-Critical)........... Cesasanne 0.690
Velocity Head (feet)...iccvevesncnnscnacansnnacnasnnannn 0.56
Energy Head (feet)........cccvcuvuennen Ceeresasevenananns 3.08
Cross-Sectional Area of Flow (square feet).....c.ccvn.u. 129.98
Top Width of Flow (feet).cvereurernccannnennnacnasaannnan ' 55.32

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

dune 4, 1994
ALT 2, SEG 5, CHAN D (PRO)

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per second).....ceecuervcvennnaneas
Channel Bottom Slope (feet per foot).......cceiaaaaa..
Manning‘s Roughness Coefficient (n-value)...couvoueeen.n
Channel Side Slope - Left Side (horizontal/vertical)....
Channel Side Slope - Right Side (horizontal/vertical)...
Channel Bottom Width (feet)....c.cueneniinriennnnnnnnns

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet)..iecnanioiiiinnannncniecaananenans
Flow Velocity (feet per second)..cceccerccanncanaaiaannns
Froude Number (Flow is Sub-Critical)...cceienennannas
Velocity Head (feet).ccenanccrernncancennccacncuoannnnans
Energy Head (feet)...cicearnrevucancccenncsccnasnnanans
Cross-Sectional Area of Flow (square feet).c.cocureenens
Top Width of Flow (feet).anuniuraaancrannnncnanananan.

1.47+ 2.572
4.34
0.651
0.29
1.76

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3

(c) 1986

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June 3, 1994
ALT 2, SEG 6, CHAN E (NAT)

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per second)..uc.eeecerenecanncacaas
Channel Bottom Slope (feet per foot)......ccecuucuaaannn
Manning‘s Roughness Coefficient (n-value)..cecveurenn...
Channel Side Slope - Left Side (horizontal/vertical)....
Channel Side Slope - Right Side (horizontal/vertical)...
Channel Bottom Width (feet)....vveeearinrnrcnnennananas

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet).....uecveirerarennnanuoncccsnoannans
Flow Velocity (feet per second).ccveuvncnncnnniaanrannnn
Froude Number (Flow is Sub-Critical)....c.ccecviunnanen.
Velocity Head (feet)..ccrcuuerecnraenaninnanarencannnnns
Energy Head (feet)...ciererucncncrouonccvesacncnananans
Cross-Sectional Area of Flow (square feet)..ceveceeceenn
Top Width of Flow (feet).eucveenerenncancnanannsnnnaanns

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3

(c) 1986

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

dune 3, 1994
ALT 2, SEG 6, CHAN E (NAT)

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per second)...cieveesncecesannases
Channel Bottom Slope (feet per foot)...cceeveenecrnnanas
Manning‘s Roughness Coefficient (n-value)...............
Channel Side Slope - Left Side (horizontal/vertical)....
Channel Side Slope - Right Side (horizontal/vertical)...
Channel Bottom Width (feet)..iuiiisanerceenemcnennnnnans

0.0360

3.00

3.00
68.4

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet)...ciienecaeiiinrcnarinnncecocncnes
Flow Velocity (feet per second)....ceeerennenccennneanas
Froude Number (Flow is Sub-Critical)..eveceevecannananns
Velocity Head (feet).uicucvivenencncancncacconnancnnann
Energy Head (feet)....ivvencecearniocrececennnnsccanuenas
Cross-Sectional Area of Flow (square feet)..............
Top Width of Flow (feet).cevacuscvrnnanascnnsannscvnaans

1.74+32.29 = 4.2¢g
3.39
0.469
0.18
1.92
127.92

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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TRAPEZQIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June 4, 1994
ALT 2, SEG 9, CHAN H (CONC. ACDC)

PROGRAM INPUT DATA:

DESCRIPTION VALUE

Flow Rate (cubic feet per second)....cvveeriececnannnnn- 616.0 i
Channel Bottom Slope (feet per foot)...eecvvienarcnannns 0.0122 ~ 7K Scoré
Manning‘s Roughness Coefficient (n-value)....vuesnannnn. 0.0130

Channel Side Slope - Left Side (horizontal/verticat).... 0.00

Channel Side Slope - Right Side (horizontal/vertical)... 0.00

Channel Bottom Width (feet) . c..iviiiinrierinnencnncnanns 5.4

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet).....cviicncmmeneneanenncnnancenanans 6.00
Flow Velocity (feet per second)....iveerrannnnnaaann... 19.08
Froude Number (Flow is Super-Critical)....ccccvvcnane... 1.372
Velocity Head (feet)..cciurceranersannccencnnannanasnnns 5.65
Energy Head (feet).. .. ccuririiinriiiererannencncannnnnns 11.65
Cross-Sectional Area of Flow (square feet).............. 32.29
Top Width of Flow (feet)..ouiviueineriimniniiieninenaaanes 5.38

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.




IV. Normal Depth Computations for Alternative No. 3



TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June 4, 1994
ALY 3, SEG 1, CHAN G (GUNITE)

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second)...c.ceivevenecccscananan 1296.0
Channel Bottom Slope (feet per foot).ccvevecccrannannann 0.0078 < ,,
Manning‘s Roughness Coefficient (n-value)............... 0.0190
Channel Side Slope - Left Side (horizontal/vertical).... 2.00
Channel Side Slope - Right Side (horizontal/vertical)... 2.00
Channel Bottom Width (feet)......civeinnmnnriaianncnnnns 15.5
PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet).uuceeeeuenanecurancnescacncnoanaanes 4.00
Flow Velocity (feet per second)...vucucrieecnsacaarnnenns 13.78
Froude Number (Flow is Super-Critical).iieeecccncacccas. 1.405
Velocity Head (feet).u.ivevercnnriancneiccaccncncnannnns 2.95
Energy Head (feet)..cucceenrecnnsenccessocnonnanancnonna 6.95
Cross-Sectional Area of Flow (square feet) .............. 94.08
Top Width of Flow (feet).....ccvavn..e. Cearerusasaaeneaan 31.51

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June 4, 1994
ALT 3, SEG 2, CHAN E (NAT)

PROGRAM INPUT DATA:

DESCRIPTION VALUE

Flow Rate (cubic feet per second).eececevenanncarscnanes 877.0 _
Channel Bottom Slope (feet per fOOt)..uervncecrnsvananns 0.0023 /?70k Lot
Manning‘'s Roughness Coefficient (n-value).....c.cveee..- 0.0360

Channel Side Slope - Left Side (horizontal/vertical).... 3.00

Channel Side Slope - Right Side (horizontal/vertical)... 3.00

Channel Bottom Width (feet)....oceveerineiennninncannes 57.5

PROGRAM RESULTS:

DESCRIPTION VALUE

Normal Depth (feet).iieuniacuenrracnseasnanasnnanaananeas 3.29

Flow Velocity (feet per second)ceecucecreecncrcennaanss 3.96 < <7
Froude Number (Flow is Sub-Critical).....c.ccvvvcennnnns 0.412
Velocity Head (feet)iscunncnuunncesccrnancnnccnnsnanaans 0.24

Energy Head (feet).....cucececcrccarvncacacancnnnacannns 3.53
Cross-Sectional Area of Flow (square feet).............. 221.50

Top Width of Flow (feet)....ccunueuceianuncacanceonnnns 77.23

TRAPEZ20IDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June 4, 1994
ALT 3, SEG 2, CHAN E (NAT)

PROGRAM INPUT DATA:

DESCRIPTION VALUE

Flow Rate (cubic feet per second).....cveevannncacanaaes 419.0

Channel Bottom Slope (feet per foot)...e.oveuuvrannennnnn 0.0023 /7 74
Manning's Roughness Coefficient (n-value).......c.ceuvue- 0.0360
Channel Side Slope - Left Side (horizontal/vertical).... 3.00

Channel Side Slope - Right Side (horizontal/vertical)... 3.00

Channel Bottom Width (feet)........... Ceeseacacensesannn 85.2

PROGRAM RESULTS:

DESCRIPTION ' VALUE
Normal Depth (feet).c.vecarrnnciecaeranvanencecnccnnanns 1.71
Flow Velocity (feet per second)....... Ceenuisceasvesaans 2.71
Froude Number (Flow is Sub-Critical)...c....cveeenvncnanns 0.376
Velocity Head (feet)..iuenreercnccrocsncancenovasananans 0.11
Energy Head (feet).ueurecnercncusonseccacnnrusncancaasns 1.82
Cross-Sectional Area of Flow (square feet).....ecoonn... 154.33
Top Width of Flow (feet)...cciovvenaacionessancccacaanns 95.48

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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TRAPEZOIDAL CHANNEL ANALYSIS
NORMAIL DEPTH COMPUTATION

June 6, 1994
ALT 3, SEG 3, CHAN G (GUNITE)

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic_feet ger (=T=Tolo) s Ve | 1296.0
Channel Bottom Slope (feet per foot).................... 0.0041
Mannin ‘s_Roughness Coefficient (n-value),......,........ 0.0190
Channel Side Slope - Left Side (horizontal verthali.... 2.00
Channel Side Slope - Right Side (horizontal/vertical)... 2.00
Channel Bottom Width (feéet)........ ... ... 22.9
PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet) ...... ... ... it iiennnnns 4.00
Flow Velocity (feet per second) ;.,....eceeeeeeeeceeneaens 10.48
Froude Number (Flow is Super-Critical).................. 1.037
Ve1001tﬁ Head (feet) .. ...ttt iennanns 1.71
Energy Head (feet) ... ...ttt iiinnneeeeietneannnnnns 5.71
Cross-Sectional Area of Flow (square feet).............. 123.61
Top Width of Flow (feet)........ . .. .. 38.90
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell #107, Houston, , TX 77092
(713) 895-8322. A manual with equations & flow chart is available.

' Crecbona



TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL:. DEPTH COMPUTATION

June 6, 1994
ALT 3, SEG 4, CHAN &=

______________________________________ O N .
PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic_feet ger second) ... e 453.0
Channel Bottom Slope (feet per foot).................... 0.0040
Mannln?‘s.Rou hness Coefficlent (n-value)............... 0.0360
Channel Side Slope - Left Side (horizontal vertlgali.... 0.00
Channel Side Slope - Right Side (horizontal/vertical)... 3.00
Channel Bottom Width (feet).......... ..., 25.5

PROGRAM RESULTS:
DESCRIPTION VALUE

e o o e e e mn mm o e e = = e o e = e e e s o Mk mm e e e e e m ke e e e e o e e e e G mm e e e e e e A e e e e e

Normal Depth (feet) ..... .. ... i inieiienenn 3.16
Flow Velocity (feet per second) ,........ccovveeiuneanens 4.75
Froude Number (Flow is Sub-Critical).................... 0.506
Veloc1t§ Head (feet) ... ittt 0.35
Energy Head (feet) ... .t iiiin i ieseeneneneeenannnnas 3.51
Cross-Sectional Area of Flow (square feet).............. 32.33

Top Width of Flow (feet) ...... . i,

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June 6, 1994
ALT 3, SEG 4, CHAN

______________ D> CNAT) o
PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic_feet ger SECONA) « i vttt e e 679.0
Channel Bottom Slope (feet per foot).................... 0.0040
Mannin ‘s.Roughness Coefficient (n-value)............... 0.0360
Channel Side Slope - Left Side (horizontal verthali.... 3.00
Channel Side Slope - Right Side (horizontal/vertical)... 3.00
Channel Bottom Width (feéet)......... .. .0 iienenan. 43.0

PROGRAM RESULTS:
DESCRIPTION VALUE

Normal Depth (£eet) ..... ..ttt 2.84
Flow Velocity (feet per second) .........c..viiiiinnnnn. 4.65
Froude Number (Flow is Sub-Critical).................... 0.525
V81001t§ Head (feet) .... ...ttt 0.34
Energy Head (feeL) .. ... .ttt i ieninniennneenns 3.17
Cross-Sectional Area of Flow (square feet).............. 146.00
Top Width of Flow (feet) ...... . i iiiiinnnan. 59.99
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.




TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June 4, 1994
ALT 3, SEG 5, CHAN D (PRO)

PROGRAM INPUT DATA:
DESCRIPTION

Flow Rate (cubic feet per second)..cccccecinacanncaaaana
Channel Bottom Slope (feet per foOt)...evcvecenscnnvenns
Manning‘'s Roughness Coefficient (n-value)......ccccuee...
Channel Side Slope - Left Side (horizontal/vertical)....
Channel Side Slope - Right Side (horizontal/vertical)...
Channel Bottom Width (feet)...cccevivnreiirincnenrcncanan

780.0
0.0072
0.0360
0.00
3.00

47.7

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet)..eeeiiuirieiennncencneccnnnnencncas
Flow Velocity (feet per second)...ccccuvennncannacnnnsns
Froude Number (Flow is Sub-Critical)....cccvunnananaa.s
Velocity Head (feet)..evencnurcvesnascnccnnsncnnocananas
Energy Head (feet).ovenceccececneancncancasannnsanananas
Cross-Sectional Area of Flow (square feet)......veeuecn.
Top Width of Flow (feet)..uoeniiieiiiiniracacnncenannns

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.




TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

dune &4, 1994
ALT 3, SEG 5, CHAN D (PRO)

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second).....cccviercinnnnnannn 434.0
Channel Bottom Slope (feet per foot)..eevciurennraancans 0.0072
Manning‘s Roughness Coefficient (n-value)............... 0.0360
Channel Side Slope - Left Side (horizontal/vertical).... 3.00
Channel Side Slope - Right Side (horizontal/vertical)... 3.00
Channel Bottom Width (feet)....cciuriiencneieairncnannan 63.3

PROGRAM RESULTS:

DESCRIPTION VALUE

Normal Depth (Feet)...rueueceenrueneoncerasnaeannacannas 1.48 »2.5Z
Flow Velocity (feet per second)..c.ceeveiniainrnnnnnnans 4.35

Froude Number (Flow is Sub-Critical)...ceuccvceencnaanns © 0.651
Velocity Head (feet)..curnerinicranecerannncncennsnnnane 0.29

Energy Head (feet)....ciiiieivvaancncveancncnnsacasnannss 1.77
Cross-Sectional Area of Flow (square feet)....cccueeuune 99.86

Top Width of Flow (feet).cuceicinrrennnnscancecnannnanne 72.12

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June 4, 1994
ALT 3, SEG 6, CHAN F (NAT)

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second)...ccceeeisuancnvuaacnen 780.0
Channel Bottom Slope (feet per foot)..iecusenveocncanees 0.0035
Manning's Roughness Coefficient (n-value).........v.n... 0.0360
Channel Side Slope - Left Side (horizontal/vertical).... 3.00
Channel Side Slope - Right Side (horizontal/vertical)... 3.00
Channel Bottom Width (feet).....ccciiererrnnervevanns . 39.8

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet)...ieuciinererenenevecanrcorencannann 3.30
Flow Velocity (feet per SecoONd)ieccccueurcnnnsnccannonen 4.75
Froude Number (Flow is Sub-Critical)..e.ccesnencirencnen 0.505
Velocity Head (feet)..ucecuieeemcarecaaccavacecncncannns 0.35
Energy Head (feet)..uciieiceaeencanannsnnscsnnnaasannanns 3.65
Cross-Sectional Area of Flow (square feet)........cc..-. 164.13
Top Width of Flow (feet).eeecieneneruancneccnonnnaananans 59.61

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June 4, 1994
ALT 3, SEG &, CHAN F (NAT)

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second).....cceaaiiinnnancenn- 434.0
Channel Bottom Slope (feet per foot)......ceeeveccnannnn 0.0035
Manning‘s Roughness Coefficient (n-value)..............s 0.0360
Channel Side Slope - Left Side (horizontal/vertical).... 3.00
Channel Side Slope - Right Side (horizontal/vertical)... 3.00
Channel Bottom Width (feet)...ceunvnecenanciinncncaannns 71.6

PROGRAM RESULTS:

DESCRIPTION VALUE
.................................................................... .

Normal Depth (feet).....ceeecveescanrcncenarenseacanacas 170 » 7.7 2 S.o= . \ Q"CC\DQP"A
Flow Velocity (feet per second)...c.ouerurineaccnnnenacans 3.33 .

Froude Number (Flow is Sub-Critical)....cccveecencaanans 0.464

Velocity Head (feet)..cirnnineneaeaecenucracncacnanes 0.17

Energy Head (feet)....i.iueiinrueancnniranncacenacanenas 1.87

Cross-Sectional Area of Flow (square feet).............. 130.47

Top Width of Flow (feet)..ocueeeviannarncaeraaiainnnnas 81.81

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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