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Worksheet for EX - AREA I - B to POC#4

Project Description
Flow Element: Triangular Channel
Friction Method: Manning Formula
Solve For Normal Depth

Input Data
Roughness CoefficienC 0.045
Channel Slope: 0.28000 ftlft
Left Side Slope: 5.00 fl/ft (H:V)
Right Side Slope: 5.00 ft/ft (H:V)
Discharge: 34.31 ft3/s

Results
Normal Depth: 0.84 ft
Flow Area: 3.54 ft2
Wetted Perimeter: 8.59 ft
Top Width: 8.42 ft
Critical Depth: 1.24 ft
Critical Slope: 0.03552 ft/ft
Velocity: 9.68 ft/s
Velocity Head: 1.46 ft
Specific Energy: 2.30 ft
Froude Number 2.63
Flow Type: Supercritical

GVF Input Data
Downstream Depth: 0.00 ft
Length: 0.00 ft
Number Of Steps: 0

GVF Output Data
Upstream Depth: 0.00 ft
Profile Description: N/A
Profile Headloss: 0.00 ft
Downstream Velocity: 0.00 ft/s
Upstream Velocity: 0.00 ft/s
Normal Depth: 0.84 ft
Critical Depth: 1.24 ft
Channel Slope: 0.28000 ft/ft
Critical Slope: 0.03552 ft/ft

10
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Worksheet for EX - AREA 2- H to POC#5

Project Description
Flow Element Triangular Channel
Friction Method: Manning Formula
Solve For: Normal Depth

Input Data
Roughness Coefficient: 0.045
Channel Slope: 0.22000 ft!ft
Left Side Slope: 3.00 itfft (H:V)
Right Side Slope: 3.00 ftjft (NV)
Discharge: 1.14

Results
Normal Depth: 0.30 ft
Flow Area: 0.27 ft
Wetted Perimeter: 1.90 ft
Top Width: 1.80 ft
Critical Depth: 0.39 ft
Critical Slope: 0.05460 ftjft

Velocity: 4.22 ftls
Velocity Head: 0.28 ft
Specific Energy: 0.58 ft
Froude Number: 1.92
Flow Type: Supercritical

GVF Input Data
Downstream Depth: 0.00 ft
Length: 0.00 ft
Number Of Steps: 0

GVF Output Data
Upstream Depth: 0.00 ft
Profile Description: N!A
Profile Headloss: 0.00 ft
Downstream Velocity: 0.00 ftJs
Upstream Velocity: 0.00
Normal Depth: 0.30
Critical Depth: 0.39 ft
Channel Slope: 0.22000 ft/ft
Critical Slope: 0.05460



C S W S T 2 45 Leveroni Court, Novato, CA 94949 Tel 415.883.9850 Fax 415.883.9835
CSW/Stuber-Stroeh Engineering Group, Inc. 1310 Redwood Way, Suite 200, Petaluma, CA 94954 Tel 107.195.4164 Fax 707.795.0516

SHEET NO.

JOB NO. 71L/OVJ JOB —

________________BY

j DATE

CLIENT SUBJECT Ex 1Str’ CcQ;+I’OYS CHK’D /ifl-- DATE

e. \ L.4i

s=

= Lô ‘lJ—ô. 3’?g’*—
(c. ‘13 Cioc)) 3

:. L?!
= .2.q I/

.2. 33c 3. cS
&ioA3,) =

_______



C S W S 1’ 2 45 Leveroni Court, Novato, CA 94949 Tel 41 5.883.9850 Fax 415.883.9835CSW/Stuber-Stroeh Engrneerlng Group, Inc. 1310 Redwood Way, Suite 200, Petaluma, CA 94954 Tel 107.795.4164 Fax 707795.0516

SHEET NO.
JOB NO. 81-qq0 JOB Upper Rc’&cQ BY JA DATE
CLIENT SUBJECT CHK’D j4.-_ DATE 4’i

T,00Pt C -‘ P.1- D: (OveA-tcv-i lC)A))

Looc

/8(1,i—o,Sq) + = /, qs .;
(co q)ooo) 5

Q-.. (os
(8s)(o)= /,O/cf

ppOc*i- ck,et fio’)

0/A / cs/

Ci. s ccy)(icz) ,i, 9 c-c

)c3/ct I,’J2—/.O1
a

S =5,7’ =- 0,33
jq?03’

/

( A scjr-e ,1.t’f’.f le .i/
V 8. ?5

_ c \ 3:/, k,pE IO.oc

/90, 3 /_1sec 7 ).siin”.
, 8 A-167

T‘:

- ii,’, l,ivi L

—_____

-



Worksheet for EX - AREA 4-0 to POC#2

Project Description
Flow Element: Triangular Channel
Friction Method: Manning Formula
Solve For: Normal Depth

Input Data
Roughness Coefficient: 0.045
Channel Slope: 0.33000 ft/ft
Left Side Slope: 3.00 ft/ft (H:V)
Right Side Slope: 3.00 ft/ft (H:V)
Discharge: 11.47 ft3/s

Results
Normal Depth: 0.66 ft
Flow Area: 1.31 ft2
Wetted Perimeter: 4.18 ft
Top Width: 3.97 ft
Critical Depth: 0.98 ft
Critical Slope: 0.04014 ft/ft
Velocity: 8.75 ftJs
Velocity Head: 1.19 ft
Specific Energy: 1.85 ft
Froude Number: 2.68
Flow Type: Supercritical

GVF Input Data
Downstream Depth: 0.00 ft
Length: 0.00 ft
Number Of Steps: 0

c3VF Output Data
Upstream Depth: 0.00 ft
Profile Description: N/A
Profile Headloss: 0.00 ft
Downstream Velocity: 0.00 ft/s
Upstream Velocity: 0.00 ftls
Normal Depth: 0.66 ft
Critical Depth: 0.98 ft
Channel Slope: 0.33000 ft/ft
Critical Slope: 0.04014 ft/ft
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Channel Report
Hydraflow Express Extension for Aut0CAD® Civil 3D® 2008 by Autodesk, Inc.

Area 6 - Point F to POC#6

Thursday, Nov 15 2012

Triangular
Side Slopes (z:1)
Total Depth (ft)

Invert Elev (ft)
Slope (%)
N-Value

Calculations
Compute by:
Known Q (cfs)

= 4.00, 4.00
= 1.00

= 158.00
= 35.00
= 0.045

Highlighted
Depth (ft)
Q (ofs)
Area (sqft)
Velocity (ft/s)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

= 0.50
= 7.220
= 1.00
= 7.22
= 4.12
= 0.73
= 4.00
= 1.31

Elev (ft)

160.00

159.50

159.00

158.50

158.00

157.50

Depth (ft)

2.00

1.50

1.00

0.50

0.00

-0.50

Known Q
= 7.22

Section

0 1 2 3 4 5 6 7 8 9 10

Reach (ft) I,
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Channel Report
Hydraf low Express Extension for AutoCAD® CMI 3D® 2008 by Autodesk, Inc.

Area 1 - Point B to POC#4

Elev (ft)

3.00

2.50

2.00

1.50

1.00

0.50

= 5.00, 5.00
= 1.00

= 1.00
= 28.00
= 0.045

Section

Highlighted
Depth (ft)
Q (cfs)
Area (sqft)
Velocity (ft/s)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL(ft)

Tuesday, Jun 5 2012

= 0.85
= 34.95
= 3.61
= 9.67
= 8.67
= 1.00
= 8.50
= 2.31

Triangular
Side Slopes (z:1)
Total Depth (ft)

Invert Elev (ft)
Slope (%)
N-Value

Calculations
Compute by:
Known Q (cfs)

Known Q
= 34.95

Depth (ft)

2.00

1.50

1.00

0.50

0.00

-0.50
0 1 2 3 4 5 6 7 8 9 10 11 12

Reach (ft) 2
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Worksheet for ALT - AREA 2- D to poc#%.,5

Project Description
Flow Element: Triangular Channel
Friction Method: Manning Formula
Solve For: Normal Depth

Input Data
Roughness Coefficient: 0.045
Channel Slope: 0.34000 ft/ft
Left Side Slope: 4.00 ft/ft (H:V)
Right Side Slope: 4.00 ft/ft (H:V)
Discharge: 6.63 ft3ls

Results
Normal Depth: 0.48 ft
Flow Area: 0.91 ft2
Wetted Perimeter: 3.94 ft
Top Width: 3.82 ft
Critical Depth: 0.70 ft
Critical Slope: 0.04355 ft/ft
Velocity: 7.26 ft/s
Velocity Head: 0.82 ft
Specific Energy: 1.30 ft
Froude Number: 2.62
Flow Type: Supercritic

GVF Input Data
Downstream Depth: 0.00 ft
Length: 0.00 ft
Number Of Steps: 0

GVF Output Data
Upstream Depth: 0.00 ft
Profile Description: NIA
Profile Headloss: 0.00 ft
Downstream Velocity: 0.00 ftj5

Upstream Velocity: 0.00 ff15
Normal Depth: 0.48 ft
Critical Depth: 0.70 ft
Channel Slope: 0.34000 ft]ft
Critical Slope: 0.04355 ft/ft
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Channel Report
Hydraf low Express Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc.

Area 3 - Point F to Point G

Monday, Nov 122012

User-defined
Invert EIev (ft)
Slope (%)
N-Value

Calculations
Compute by:
Known Q (cfs)

= 106.00
= 18.00
= 0.014

Highlighted
Depth (ft)
Q (cfs)
Area (sqft)
Velocity (ftls)
Wetted Perim (if)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

= 0.08
= 0.360
= 0.08
= 4.50
= 2.08
= 0.14
= 2.00
= 0.39

Known Q
= 0.36

(Sta, El, n)-(Sta, El, n)...
(0.00, 106.50)-(0.50, 106.50, 0.014)-(0.50, 106.00, 0.014)-(3.00, 106.10, 0.014)

Elev (ft) Section
107.00 —

________ ________ ________ ________

106.75

106.50

106.25

106.00

105.75

Depth (ft)

1.00

0.75

0.50

0.25

0.00

-0.25

‘
--

-.5 0 .5 1 1.5 2 2.5 3 3.5

Sta (ft)



Channel Report
“A

Hydraflow Express Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc.

Area 3- Point G to POC#5

Monday, Nov 122012

Circular
Diameter (ft)

Invert Elev (ft)
Slope (%)
N-Value

Calculations
Compute by:
Known Q (cfs)

= 1.00

= 154.00
= 15.00
= 0.014

Known Q
= 0.53

Highlighted
Depth (ft)
0 (cfs)
Area (sqft)
Velocity (Ws)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

= 0.14
= 0.530
= 0.07
= 7.84
= 0.77
= 0.31
= 0.70
= 1.10

EIev (ft)

156.00

155.50

155.00

154.50

154.00

153.50
0 1

Section

2 3

Depth (ft)

2.00

1.50

1.00

0.50

0.00

-0.50

)

Reach (ft)
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I
Hydrograph Surnmary Report

Hydraflow Hydrographs Extension for AUtoCAD® CMI 3D® 2012 by Autodesk, lncv9

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydregraph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (mm) (mm) (cuft) (ft) (cuft)

I Rational 4433 1 19 101,064 — — — Proposed Conditions

2 Reservoir 43.67 1 20 99,025 1 280.82 4,016 Discharge Upper Pond

3 Reservoir 42.89 1 22 93,715 2 195.80 8,478 Discharge Lower Pond

Upper Road.gpw Return Period: 25 Year Tuesday, 00 5, 2012



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9

2

Hyd.No.1 A-r
Proposed Conditions

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDF Curve

= Rational
= 25yrs
= I mm
= 42.220ac
= 1.750 in/hr
= test.IDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 44.33 cfs
0.32 hrs

= 101,064 cuft
= 0.6
= 19.00 mm
= 1/3

Q (cfs)

50.00

40.00

30.00

20.00

10.00

0.00
0.0

Hyd No. I

Proposed Conditions
Hyd. No. 1 —25 Year

—-

Q (cfs)

50.00

40.00

30.00

20.00

10.00

0.00

Time (hrs)

Tuesday, 00 5, 2012

L— —-- I

;

J -

0.2 0.3 0.5 0.7 0.8 1.0 1.2 1.3

3’
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® CMI 3D® 2012 by Autodesk, Inc. v9

Hyd.No.2 /v_Ar
Discharge Upper Pond

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir
25yrs

= I mm
= I - Proposed Conditions
= Upper Pond

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 43.67 cfs
= 0.33 hrs
= 99,025 cuft
= 280.82 ft
= 4,016 cuft

Storage Indication method used.

P( Aim), I (PropDs o4e4 ±kro (ipP Pcic.

Q (cfs)

50.00

40.00

30.00

20.00

10.00

0.00
0.0

Hyd No. I 1J]IiiiJ Total storage used = 4,016 cuff

Q (cfs)

50.00

40.00

30.00

20.00

10.00

0.00

Tuesday, 005,2012

Discharge Upper Pond
Hyd. No. 2 --25 Year

0.2 0.3 0.5 0.7 0.8 1.0 1.2 1.3

Hyd No. 2
Time (hrs)

3z



4Pond Report
1-lydraflow Hydrographs Extension for AutoCAD® CMI 3D® 2012 by Autodesk, Inc. v9

/ Pond No. I - Upper Pond
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 275.00 ft

Stage I Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) lncr. Storage (cuft) Total storage (cuft)

0.00 275.00 57 0 0
5.00 280.00 1,058 2,268 2,268

10.00 285.00 3,463 10,725 12,993

Culvert I Orifice Structures

Rise (in) = 0.00
Span (In) = 0.00
No. Barrels = 0
Invert El. (ft) = 0.00
Length (ft) = 0.00
Slope (%) = 0.00
N-Value = .013
OrIfice Coeff. = 0.60
MultI-Stage = n/a

0.00 0.00 0.00
0.00 0.00 0.00
0 0 0
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 n/a
.013 .013 n/a
0.60 0.60 0.60
No Na No

Exfll.(ln/hr) = 0.000 (by Contour)
1W Elev. (ft) = 0.00

Stage I Storage! Discharge Table
Stage Storage ElevatIon Clv A
ft cuft it cia

0.00
5.00

10.00

0 275.00
2,268 280.00

12,993 285.00

Note: Culvert(Ortltoe outflows are analyzed under Inlet (ic) and outlet (oc) control. Weir rleera checked for orIfice conditlons (IC) and submergence(s).

Civ B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
cia cia cia cia cia cia cia cia cia cia

— —
— 0.000

— —
— 10.11

— —
—- 442.44

Tuesday, 00 5, 2012

[A] [B] [C] [PrfRsr]

Weir Structures

[A] [B] [C] [0]
Creat Len (ft) 11.00 10.00 0.00 0.00
Crest El. (it) = 279.50 283.00 0.00 0.00
WeirCoeff. = 2.60 2.60 3.33 3.33
WeIr Type = Broad Broad — —

MultI-Stage = No No No No

— — —
— 0.00 0.00 —

— — —
— 10.11 0.00 —

— — — — 368.90 73.54 —



5Hydrograph Report
Hydrafiow Hydrographs Extension for Aut0CAD® Civil 3D® 2012 by Autodesk, Inc. v9

Hyd. No. 3 6 v,
Discharge Lower Pond

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Reservoir
= 25yrs
= I mm
= 2- Discharge Upper Pond
= Lower Pond

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 42.89 cfs
0.37 hrs

= 93,715 cuft
= 195.80ft
= 8,478 cuft

Storage Indication method used.

Nc L sc re...UpEeA O’ic) (o14eeL +roç9’ Pcrvic

Q (cfs)

50.00

40.00

3000

20.00

10.00

0.00
0.0

Hyd No. 3

Discharge Lower Pond

Hyd No. 2

Hyd. No. 3 --25 Year

1.2

o (cfs)

50.00

i)

40.00

30.00

20.00

10.00

0.00

Time (hrs)

Tuesday, 00 5, 2012

,J
- -

— ariz -_

.....
_OL{*-icW

..j
_/

ip.rPor.___

: . zzzz zzzz:zzzzzz-

0.2 0.3 0.5 0.7 0.8 1.0

11TF1T11 Total storage used = 8,478 cuft

1.3

39



Pond Report 6

Hydrafiow Hydrographs Extension for AutoCADE) CMI 3D 2012 by Autodesk, Inc. v9 Tuesday. 00 5, 2012

Pond No.2 - Lower Pond
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 190.00 ft

Stage I Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) incr. Storage (cuft) Total storage (cuft)

0.00 190.00 488 0 0
5.00 195.00 2,051 5,899 5,899

10.00 200.00 4,576 16,150 22,049

Culvert I Orifice Structures Wefr Structures

[A] [BJ [C] [PrfRsr] [A] [B] [C] [D]
RIse (In) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 11.00 10.00 0.00 0.00
Span (In) = 0.00 0.00 0.00 0.00 crest El. (It) = 194.50 197.00 0.00 0.00
No. Barrels = 0 0 0 0 Welr Coeff. = 2.60 3.33 3.33 3.33
Invert El. (It) = 0.00 0.00 0.00 0.00 Weir Type = Broad Broad — —

Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 nla
Orifice Coeff. 0.60 0.60 0.60 0.60 ExfIl.(inlhr) 0.000 (by Contour)
Multi-Stage = n/a No No No TW EIev. (It) = 0.00

Note: CuiveitiOrlfice outfio are analyzed under Inlet (Ic) and outlet (oc) control. Weir risers checired for orifice conditions (IC) and submergence(s).
Stage I Storage I Discharge Table
Stage Storage Elevation Civ A Clv B Clv C PrfRzr Wr A Wr B Wr C Wr D Exfii User Total
ft cuft ft cia cfs cia cia cia cia cfs cia cia cia cia

0.00 0 190.00 — — — — 0.00 0.00 — — — 0.000
5.00 5,899 195.00 — — — 10.11 0.00 — — — — 10.11

10.00 22,049 200.00 — — — — 368.90 173.03 — — — — 541.93

Lje
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Hydragraph Summary ReP0rt Hydrafiow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodosk, Inc. v9

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow Interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (mm) (mm) (cult) (It) (cuft)

1 Rational 56.23 1 19 128,208 Proposed Conditions

2 Reservoir 55.56 1 20 126,169 1 28106 4,528 Discharge Upper Pond

3 Reservoir 54.63 1 21 120,859 2 196.04 9,248 Discharge Lower Pond

Upper Road.gpw Return Period: 100 Year Tuesday, 00 5, 2012



Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9

Hyd. No. I
Proposed Conditions

Tuesday, 00 5, 2012

Hydrograph type
Storm frequency
Time interval
Drainage area
Intensity
IDE Curve

= Rational
= 100yrs—
= I mm
= 42.220ac
= 2.220 in/hr
= test.IDF

Peak discharge
Time to peak
Hyd. volume
Runoff coeff.
Tc by User
Asc/Rec limb fact

= 56.23 cfs
= 0.32 hrs
= 128,208 cuft
= 0.6
= 19.00 mm
= 1/3

Q (cfs)
60.00

50.00

40.00

30.00

20.00

10.00

0.00
0.0

(ocpk 4a Ev,+lfL

0.00

Hydrograph Report B

Proposed Conditions
Hyd. No.1 —100 Year Q (cfs)

60.00

50.00

40.00

30.00

20.00

10.00

0.2 0.3 0.5 0.7 0.8 1.0 1.2 1.3

Hyd No. I Time (hrs)



Hydrograph Report
9

Time interval
Inflow hyd. No.
Reservoir name

Storage indication method used.

= 55.56 cfs
= 0.33 hrs

126,169 cuft
= 281.06ff
8cuft

Q (cfs)

60.00

50.00

40.00

30.00

20.00

10.00

0.00

—-—.,——-———————..———...——

1

--.-i,
II

IL’
-

1
I

iL

0.0

q—
I
I
1_

II
11

11

Nr

- HydNo.2

.----

‘&

Discharge Upper Pond

—--

r-s*—
— I •—t

- -

I Y-
4

Tv
I _‘.1v(

Hyd. No.2— 100 Year

rz-zz

-.-

A
-.

,

- I
L’ 17

0.5

Hyd No. I

“

‘
.,- —

-

-

.

:

1.2

Q (cfs)

60.00

50.00

40.00

30.00

20.00

10.00

0.00

Time (hrs)

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9

Hyd. No.2 Ar
Discharge Upper Pond ‘c— -

Hydrograph type
Storm frequency

Reservoir
100 yrs

Tuesday. 00 5, 2012

Peak discharge
Time to peak

= I mm Hyd. volume
I - Proposed Conditions Max. Elevation

= Upper Pond Max. Se

(-cpocecL RO)i +kro1)’ Pcid
‘ve.r

—II
if

II
zz1E

if
II

I

i 4”.”

‘zz

-—---— —---.. —--__ —

—-——————---— —-———— —.-————--—— —--——-——-—-—

-

—— 1] .— •1

--————---—-—- —N1--—-- —-—----W- ——----—---

NW -

—--

— —-—-

zZ7Z_ZEZZZE

4

-

0.2 0.3

‘
--

0.7 0.8 1.0

IFF11TF U Total storage used = 4,528 cuft

1.3

Lt3



10Hydrograph Report

Hyd. No. 3

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Storage Indication method used.

Reservoir
100 yrs

= I mm
= 2 - Discharge Upper Pond
= Lower Pond

Discharge Lower Pond
Hyd. No.3—100 Year

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9

Discharge Lower Pond
-

4res L

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

Tuesday, 005, 2012

54.63 cfs
= 0.35 hrs
= 120,859 cuft
= 196.04ft
= 9,248 cuft
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