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I.

GENERAL LLOCATION AND DEVELOPMENT DESCRIPTION

SCOPE

The scope of this study is to provide hydraulic analysis for the storm drain improvements within
Valley View Blvd. These improvements are to collect storm water from Valley View Blvd and
portions of Oakey Blvd. Collected runoff will be conveyed to the Oakey storm drain extension
currently under design by Parson Brinkerhoff. This study analyzes approximately 920 of storm
drain design within Valley View Blvd and includes approximately 220’ of storm drain facilities
within Oakey Blvd.

The 10 and 100-year storm flows affecting the site are referenced from the 90% Design Report for
the Oalkey Storm Drain Cahlan Drive to Barnard Drive by Parsons Brinckerhoff: dated November
2010. Flows from Valley View Blvd are ultimately conveyed to the existing Clark County Regional
Flood Control District’s (CCRFCD) flood control facility located within Oaky Blvd.

Design recommendations for the drainage facilities necessary to convey these flows are in
accordance with the minimum standards as established by Clark County Regional Flood Control
District (CCRFCD) and The City of Las Vegas Flood Control.

LOCATION OF PROPERTY

IL

Proposed improvements are located within the City of Las Vegas. The project is located west of
Interstate-15 within Valley View Blvd; located between Sahara Avenue and Oaky Blvd. The
project area is contained entirely within the study area of the Oakey Storm Drain Cahlan Drive to
Barnard Drive Study completed by Parsons Brinkerhoff.

Refer to Attachments A-2 and B-1 for project vicinity and basin layout information.

HYDROLOGIC ANALYSIS

OFFSITE DRAINAGE DESCRIPTION

1.

A hydrological analysis was not completed as a part of this analysis. All flows referenced within
this study are referenced from the hydrological analysis completed for the Oakey Storm Drain,
Cahlan Drive to Barnard Drive 90% documents; completed by Parsons Brinkerhoff, dated
November 2010. Drainage patterns, concentration points, and basin delineations detailed in
Appendix A, Figure 11 of the Oakey Storm Drain documents were used to develop flows at
multiple cross sections along Valley View Blvd. Concentration points were used to calculate these
flows as documented and referenced in Attachment B-1.

PROPOSED DRAINAGE FACILITIES

GENERAL DESCRIPTION

Hydraulic calculations along the main alignment of the proposed Valley View improvements were
performed utilizing the Water Surface and Pressure Gradient Hydraulic Analysis System
(WSPGW). All laterals along the Valley View alignment were analyzed using Bentley’s Flow
Master and the hydraulic calculation methods described in Section 804 of the CCRFCD Hydraulic
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Criteria and Drainage Design Manual. All drainage inlets calculations and cross-section calculations
are completed utilizing Bentley’s Flow Master.

The proposed storm drain line is designed to collect and convey the 100-year flows summarized in
Attachment A-1 of this document. Flows collected by the Valley View system are designed to
discharge into the CCRFCD facility within Oakey Blvd. Peak 100-year discharge rates from the
Valley View improvements described within this document will discharge a maximum of 288 cfs to
the downstream regional facility. These maximum flow rates are based on the hydrological analysis
provided within the Oakey Storm Drain Study.

CALCULATIONS
a) HYDRAULIC SECTIONS ANALYSIS

For design purposes, flow rates were calculated at various cross-sections along the drainage
corridor. These cross-sections are detailed in Attachment A-1 and detail the surface flows to be
collected from the contributing basins and conveyed by the proposed improvements. Flow rates at
each cross-section are calculated based on off-site flow rates, drop inlet efficiency, and the basin
routing provided in the Oakey Storm Drain Study. Peak 10-year and 100-year flows from the
study are summarized in Attachment A-1 and provided in Table 1. Runoff rates at each inlet are
estimated based on contributing concentration points from the Parson Brinkerhoff study, collected
and bypassed flows; calculations for each cross section are summarized in the Source Runoff
column in Table 1.

Table 1
HYDRAULIC CALCULATION SUMMARY
Dio X Vo Dio0 X V0
Hydraulic Section Qqq (cfs) Dy (ft) | Vyo (fps) (<=6) Qqeo(cfs) | Dygo (ft) | Vigo (fPS) (<=8) Source Runoff*
A 30 0.67 24 1.6 104 0.97 44 4.3 PB CP2N
A2 4 0.38 1.6 0.6 32 0.68 2.6 1.8 PB CP2N - VW01/VV02 IN
PB OFF4 + SECTION A2 +35%
B 26 0.63 21 1.3 81 0.87 2.9 2.5 PB OFF5
B2 3 0.34 1.3 04 22 0.6 2 1.2 SECTION B - VV03/VV04 IN
[¢] 3 0.33 1.6 0.5 22 0.6 2.4 14 SECTION B - VVO3/VV04 IN
D 90 0.91 4.6 4.2 196 1.13 5.6 6.3 PB CPO
E 27 0.65 2.6 17 85 0.87 3.5 3.0 PB CPO - OAK01/0AKO2 IN
F 27 0.54 3.3 1.8 85 0.72 44 3.2 PB CPO - OAK01/QAKO02 IN
G 20 0.49 3.4 1.7 70 0.68 4.3 29 SECTION F - OAK03 IN

* PB SOURCE FLOWS ARE BASED ON THE PARSON BRINKERHOFF HYDROLOGY PERFORMED FOR THE OAKEY STORM DRAIN -CAHLAN TO BARNARD; DATED NOVEMBER 12, 2010

Design flows at each cross-section were analyzed using Bentley’s Flow Master Program to
determine depth of flow and velocity within the roadway cross-section. Depth calculations were
analyzed to ensure a 12-ft dry lane was maintained during the 10-year runoff event. Street capacity
is determined based on manning’s value, geometry, cross slope, longitudinal slope, and cross
section flow rates. Cross-section geometry is based on survey information available at the time of
this study.

b)  DROP INLET ANALYSIS

Drop inlets are designed to collect surface runoff. Calculations are based on CCRFCD criteria and
sized to ensure the storm drain system will collect flows from a 100-year storm event while
providing a 12-foot dry lane during a 10-year storm event. Performance of the drop inlets is
evaluated using Bentley’s Flow Master Program. Results of this analysis are used to determine

Copyright © Jacobs Engineering Group, Inc.
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spread, inlet efficiency and great length. Inlet size, efficiency, and flow rates are summarized in
Table 2 provided below and in Attachment B-2. ?

Table 2 Q\“ .

Q100 Efficency,, | EFiCEnCy1o0 | Qion | Qiooin | Qqosypass | Q1o Bypass
Inlet Qo (cfs)| (cfs) [Length (ft) (%) (%) (cfs) | (cfs) (cfs) (cfs)
VV01 15 52 12.5 87.1 68.8 13 36 2 16
V02 15 52 12.5 87.1 68.8 13 36 2 16
VV03 13 40.5 12.5 88.8 72.3 11.5 29.5 1.5 11
VV04 13 40.5 12.5 88.8 72.3 1.5 29.5 1.5 11
VV05 1.5 11 5 94.8 55.6 1.5 6 0 5
V06 3 25 15 NA NA 3 25 NA NA
OAKO01 55 107 17.5 68.3 57.7 38 62 17 45
OAKO02 35 89 12.5 70 54.5 25 49 11 40
OAKO03 13.5 42.5 7.5 53.7 34.6 7 15 6.5 28

c) STORM DRAIN ANALYSIS

Hydraulic calculations of the storm drain alignment were completed utilizing WSPGW for 100-year
peak runoff rates. Flows at various locations are based on inlet efficiency and cross-section flow
rates, as detailed in section 2.a of this document and provided in Attachment B-2. The proposed
storm drain system is designed to collect and convey 288 cfs to the downstream CCRFCD facility.
Information provided by Parson Brinkerhoff was used to model the downstream CCRFCR facility
extension within the WSPGS model to provide an accurate HGL within the Valley View model
completed for this study. A summary of the Valley View model and the PB information is provided
in Attachment A-4. Results of the WSPGW analysis are provided in Attachment A-4 with a
summary of the main storm drain layout provided in Table 3 below:

Table 3
Pipe ID Length (ft) |Qqq(cfs)|Q4qq (cfs) Size
VVP3 165 26 72 6'X3'
VVP6 244 49 131 5'X4'
VVP8 78 51.5 137 5'X4'
VVP10 415 53.5 162 5'X4'
OAKP3 45 63 111 5'X3'
OAKP4 107 116.5 273 7'X5'
OAKP6 72 123.5 288 7'X5'

Lateral pipes are designed to convey flows from the drop inlet to the main storm drain interceptor.
The minimum pipe size and slope used for all lateral design is 18-inch and 0.25%, respectively.
Calculations are performed utilizing Section 804 of the CCRFCD Hydraulic Criteria and Drainage
Design Manual with flow capacities assessed using Bentleys Flow Master. Calculations use the
Energy Grade Line (EGL) and Hydraulic Grade Line (HGL) computed within the main line
WSPGS model as the downstream condition. Lateral design calculations are provided in
Attachment A-4 and summarized in Table 4 below.

Copyright © Jacobs Engineering Group, Inc.
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Table 4

Inlet Quuo(cfs) | HGLyg, AEIZ)‘(I.aﬁ::e D|ff?frt¢)ence

VV01 52 21562.37 2155.1 2.73
VV02 52 2151.97 2154.5 2.53
VV03 40.5 2152.06] 2154.51 2.45
V04 40.5 2151.45] 2153.89 2.44
VV05 11 2150.68] 2153,06 2.38
VV06 25 2150.16] 2151.54 1.38
OAKO1 107 2149.72]  2153.09 3.37
OAKO02 89 2148.53] 2152.99 4.46
OAKO3 42.5 2147.11 2150.44 3.33

I\A Conclusion

The proposed storm drain improvements are designed to convey the 100-year storm event. Flow
rates are derived from the hydrological study completed for the Oakey Storm Drain Cahlan Drive to
Barnard Drive by Parsons Brinckerhoff; dated November 2010. A Hydraulic analysis was
performed in accordance with the City of Las Vegas and CCRFCD standards. Proposed
improvements are designed to provide a 12-foot dry lane during a 10-year storm event.
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APPENDIX A

ATTACHMENT A-1
ATTACHMENT A-2
ATTACHMENT A-3
ATTACHMENT A-4

HYDRAULIC SECTIONS CALCULATIONS
LOCATION MAP

DROP INLET CALCULATIONS

STORM DRAIN CALCULATIONS
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Attachment A-1 (Hydraulic Sections Calculations)
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Section A - Valiey View 100-yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

InputData =

Channel Slope 040 %
Discharge 104.00 ft¥/s

Section Definitions

0+00.0 0.55
0+05.5 0.50
0+06.0 0.50
0+06.0 0.00
0+07.5 0.13
0+07.5 0.17
0+28.5 0.78
0+28.5 1.28
0+30.5 1.28
0+30.5 0.78
0+40.0 1.05
0+72.0 0.17
0+72.0 0.13
0+73.5 0.00
0+73.5 0.50
0+74.0 0.50
0+79.7 0.56

Roughness Segment Definitions

0+00.0, 0.55
0+07.5,0.13
0+28.5,0.78
0+30.5, 0.78

e~ e~ e~

)
)
)
)

0+07.5, 0.13
0+28.5,0.78
0+30.5, 0.78

(
(
(
(0+72.0,0.13

0.013
0.016
0.013
0.016

1/13/2011 11:50:30 AM

Bentley Systems, Inc. Haestad Methods SdbetiieCEldeMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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inputData

* StartStation

Options

surrent Rougnness vveighied
Method

Open Channel Weighting Method
Closed Channel Weighting Method
Resuts =
Normal Depth

Elevation Range

Flow Area

Wetted Perimeter

Hydraulic Radius

Top Width

Normal Depth

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

(0+72.0, 0.13)

Section A - Valley View 100-yr

e EndithStatior'i'

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.97

0.00to 1.28 ft
30.62
74.10
0.41
71.79
0.97
0.94
0.00482
3.40
0.18
1.15
0.92

Subcritical

GVFInputData = -

Downstream Depth
Length
Number Of Steps

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth

0.00
0.00

0.00

0.00
Infinity
Infinity

0.97

0.94

~ Roughness Coefficient

(0+79.7, 0.56) 0;013

ft
ft/ft
ft/s

ft

ft

ft/s
ft/s
ft

1/13/2011 11:50:30 AM

Bentley Systems, Inc. Haestad Methods SdbetibkeCElutedMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Project Description.

Friction Method

Solve For

InputData ~

Channel Slope

Discharge

Section Definitions

Manning Formuia

Normal Depth

0+00.0
0+05.5
0+06.0
0+06.0
0+07.5
0+07.5
0+28.5
0+28.5
0+30.5
0+30.5
0+40.0
0+72.0
0+72.0
0+73.5
0+73.5
0+74.0
0+79.7

Roughness Segment Definitions

‘Start Station

0-+00.0, 0.55
0+07.5, 0.13
0-+28.5, 0.78

)
)
)
0+30.5, 0.78)

(
(
(
(

Section A - Valley View 10-yr

040 %
30.00 ft¥/s

0.55
0.50
0.50
0.00
0.13
0.17
0.78
1.28
1.28
0.78
1.05
0.17
0.13
0.00
0.50
0.50
0.56

(0+07.5,0.13
(0+28.5,0.78
(0+30.5, 0.78
(0+72.0,0.13

RN A4

'Roughness Coefficie

0.013
0.016
0.013
0.016

1/13/2011 11:49:17 AM

Bentley Systems, Inc. Haestad Methods SdbeiiieCEldeMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Section A - Valley View 10-yr

InputData

 StatStaion .~ EndingStaion ' RoughnessCosfficient =
(0+72.0, 0.13) (0+79.7, 0.56) 0.013

options

surrent Kougnness vveigniea Paviovskii's Method
Method

Open Channel Weighting Method Paviovskii's Method
Closed Channel Weighting Method Pavlovskil's Method

i PN

——

Results =

Normal Depth
Elevation Range 0.00 to 1.28 ft
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type Subcritical

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVFOutputData' .

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth

0.67

12.49
52.02
0.24
50.68
0.67
0.64
0.00564
240
0.09
0.76
0.85

0.00
0.00

0.00

0.00
Infinity
Infinity

0.67

0.64

= O

fi/ft
ft/s

ft

ft

ft/s
ft/s
ft

Bentley Systems, Inc. Haestad Methods SdbatitkeCRltteMaster V8i (SELECTseries 1) [08.11.01.03]
113/2011 11:49:17 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666




GVF OutputData

Channel Slope
Critical Slope

Section A - Valley View 10-yr

040 %
0.00564  ft/ft

1113/2011 11:49:17 AM

Bentley Systems, Inc. Haestad Methods SdbwetatheCElsteMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Project Description .~

Friction Method

Solve For

Section A2 - Valley View 100-yr

Manning Formula

Normal Depth

T

Channel Slope

Discharge

Section Definitions

040 %
32.00 ft¥/s

0+00.0 0.55
0+05.5 0.50
0+06.0 0.50
0+06.0 0.00
0+07.5 0.13
0+07.5 0.17
0+28.5 0.78
0+28.5 1.28
0+30.5 1.28
0+30.5 0.78
0-+40.0 1.05
0+72.0 0.17
0+72.0 0.13
0+73.5 0.00
0+73.5 0.50
0+74.0 0.50
0+79.7 0.56

Roughness Segment Definitions

(0+00.0, 0.55) (0+07.5, 0.13)
(0+07.5, 0.13) (0+28.5, 0.78)
(0+28.5, 0.78) (0+30.5, 0.78)
(0+30.5, 0.78) (0+72.0, 0.13)

0.013
0.016
0.013
0.016

1/13/2011 11:56:30 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Bentley Systems, Inc. Haestad Methods SdbetitheCElteMaster V8i (SELECTseries 1) [08.11.01.03]
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InputData

Options
current Rougnness vveigniea

Method
Open Channel Weighting Method

Closed Channel Weighting Method

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

GVFIputData

Downstream Depth
Length
Number Of Steps

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth

' StartStation ©
(0+72.0, 0.13)

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.68
0.00 to 1.28 ft

13.07
52.85
0.25
51.49
0.68
0.65
0.00559
245
0.09
0.78
0.86

Subcritical

0.00
0.00

0.00

0.00

Infinity
Infinity

0.68
0.65

S f4 . Eridlngst‘atibr‘{
(0+79.7, 0

Section A2 - Valley View 100-yr

ft

ft

ft/s
ft/s
ft

1/13/2011 11:56:30 AM

Bentley Systems, Inc. Haestad Methods SdbetitieCElvedMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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GVF Output Data
Channel Slope
Critical Slope

Section A2 - Valley View 100-yr

040 %
0.00659  ft/ft

1/13/2011 11:56:30 AM

Bentley Systems, Inc. Haestad Methods SdbetitheCElttelMaster V8i (SELECTseries 1) [08.11.01.03]
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Section A2 - Valley View 10-yr

Project Description .~ -~

Friction Method Manning Formula

Solve For Normal Depth

Input Data -

Channel Slope 040 %
Discharge 4.00 ft¥/s

Section Definitions

0+00.0 0.55
0+05.5 0.50
0+06.0 0.50
0+06.0 0.00
0+07.5 0.13
0+07.5 0.17
0+28.5 0.78
0+28.5 1.28
0+30.5 1.28
0+30.5 0.78
0+40.0 1.06
0+72.0 0.17
0+72.0 0.13
0+73.5 0.00
0+73.5 0.50
0+74.0 0.50
0+79.7 0.56

Roughness Segment Definitions

Roughness Cosfficient

(0+00.0, 0.55) (0+07.5, 0.13) 0.013
(0+07.5, 0.13) (0+28.5, 0.78) 0.016
(0+28.5, 0.78) (0+30.5, 0.78) 0.013
(0+30.5, 0.78) (0+72.0, 0.13) 0.016

Bentley Systems, Inc. Haestad Methods Sdbetidie CEluteMaster V8i (SELECTseries 1) [08.11.01.03]
1/13/2011 11:54:31 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 3
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Input Data

U Start Station

. EndingSfaton

Section A2 - Valley View 10-yr

Sndaw jRoughn‘ess.CAOiafﬁc'iént'

(0+72.0, 0.13) (0+79.7, 0.56) 0.013

Options

Lurrent kougnness vveignied
Method
Open Channel Weighting Method

Closed Channel Weighting Method

Rbsllis o e

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

GVFInputData

Downstream Depth
Length
Number Of Steps

GVF OutputData
Upstream Depth

Profile Description

Profile Headloss

Downstream Velocity
Upstream Velocity

Normal Depth
Critical Depth

Paviovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.38
0.00 to 1.28 ft

2.51
18.75
0.13
17.90
0.38
0.35
0.00739
1.59
0.04
0.42
0.75

Subcritical

0.00
0.00

0.00

0.00

Infinity
Infinity

0.38
0.35

=

ftfit
ft/s

ft

ft

ft/s
ft/s
ft

1/13/2011 11:54:31 AM

Bentley Systems, Inc. Haestad Methods SdbetitieCElvteMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 3



Section A2 - Valley View 10-yr

Channel Slope 040 %
Critical Slope 0.00739 ftfit

Bentley Systems, Inc. Haestad Methods SdetibieCEldelVaster V8i (SELECTseries 1) [08.11.01.03]
1/13/2011 11:54:31 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 3 of 3




Section B - Valley View 100-yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

InputData =

Channel Slope 035 %
Discharge 81.00 ft3/s

Section Definitions

0+00.0 0.55
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+06.5 0.09
0+06.5 0.13
0+37.5 0.90
0+37.5 1.40
0+39.0 1.40
0+39.0 0.90
0+72.2 0.17
0+72.2 0.13
0+73.7 0.00
0+73.7 0.50
0+74.2 0.50
0+79.4 0.55

Roughness Segment Definitions

(0+00.0, 0.55) (0+06.5, 0.09) 0.013
(0+06.5, 0.09) (0+37.5, 0.90) 0.016
(0+37.5, 0.90) (0+39.0, 0.90) 0.013
(0+39.0, 0.90) (0+72.2, 0.13) 0.016
(0+72.2, 0.13) (0+79.4, 0.55) 0.013

1/13/2011 12:07:25 PM

Bentley Systems, Inc. Haestad Methods SdBetitieCEluteMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Options

surrent Kougnness vveighted
Method
Open Channel Weighting Method

Closed Channel Weighting Method

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

Section B - Valley View 100-yr

Results L
Normal Depth 0.87 ft
Elevation Range 0.00 to 1.40 ft
Flow Area 27.94 {2
Wetted Perimeter 76.90 ft
Hydraulic Radius 0.36 1t
Top Width 75.16  ft
Normal Depth 0.87 ft
Critical Depth 0.82 ft
Critical Slope 0.00512  f/ft
Velocity 290 ft/s
Velocity Head 0.13
Specific Energy 1.00
Froude Number 0.84
Flow Type Subcritical

VF InputData =~
Downstream Depth 0.00
Length 0.00
Number Of Steps 0
Upstream Depth 0.00 1t
Profile Description
Profile Headloss 0.00 1t
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.87 ft
Critical Depth 0.82 ft
Channel Slope 035 9
Critical Slope 0.00512 f/ft

Bentley Systems, Inc. Haestad Methods SdbeiiieCEldeMaster V8i (SELECTseries 1) [08.11.01.03)

1/13/2011 12:07:25 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Friction Method

Solve For
InputData =
Channel Slope

Discharge

Section Definitions

Project Description

Section B - Valley View 10-yr

Manning Formula

Normal Depth

0.35 %
26.00 ft¥s

. Elevation (f) -
0+00.0 0.55
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+06.5 0.09
0+06.5 0.13
0+37.5 0.90
0+37.5 1.40
0+39.0 1.40
0+39.0 0.90
0+72.2 0.17
0+72.2 0.13
0+73.7 0.00
0+73.7 0.50
0+74.2 0.50
0+79.4 0.55

Roughness Segment Definitions

(0+00.0, 0.55) (0+08.5, 0.09) 0.013
(0+06.5, 0.09) (0+37.5, 0.90) 0.016
(0+37.5, 0.90) (0+39.0, 0.90) 0.013
(0+39.0, 0.90) (0+72.2, 0.13) 0.016
(0+72.2, 0.13) (0+79.4, 0.55) 0.013

1/13/2011 12:06:37 PM
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Section B - Valley View 10-yr

current Roughness weighted Paviovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

il
Normal Depth 0.63 {t
Elevation Range 0.00 to 1.40 ft

Flow Area 12.33 12
Wetted Perimeter 56.78 ft
Hydraulic Radius 0.22 ft
Top Width 54.52 ft
Normal Depth 0.63 ft
Critical Depth 0.59 ft
Critical Slope 0.00598  ft/ft
Velocity 211 ft/s
Velocity Head 0.07
Spedific Energy 0.70
Froude Number 0.78

Flow Type Subcritical

(GVF Input Data

Downstream Depth 0.00
Length 0.00 ft
Number Of Steps 0

Upstream Depth 0.00 it
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.63 1t
Critical Depth 0.59 ft
Channel Slope 035 %
Critical Slope 0.00598 ft/ft

Bentley Systems, Inc. Haestad Methods Sdbetidhe CEltwlMaster V8i (SELECTseries 1) [08.11.01.03]
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Section B2 - Valley View 100-yr

Friction Method Manning Formula

Solve For Normal Depth

InputData ™ .

Channel Slope 035 9%
Discharge 22.00 ft¥s

Section Definitions

)
0+00.0 0.55
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0-+06.5 0.09
0+06.5 0.13
0+37.5 0.90
0+37.5 1.40
0+39.0 1.40
0+39.0 0.90
0+72.2 0.17
0+72.2 0.13
0+73.7 0.00
0+73.7 0.50
0+74.2 0.50
0+79.4 0.55

Roughness Segment Definitions

(0+00.0, 0.55) (0+06.5, 0.09) 0.013
(0+08.5, 0.09) (0+37.5, 0.90) 0.016
(0+37.5, 0.90) (0+39.0, 0.90) 0.013
(0+39.0, 0.90) (0+72.2, 0.13) 0.016
(0+72.2, 0.13) (0+79.4, 0.55) 0.013

1/13/2011 12:40:03 PM
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Options”

current Roughness vveighted
Method
Open Channel Weighting Method

Closed Channel Weighting Method

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type
GVF Input Data
Downstream Depth

Length
Number Of Steps

GVF OutputData .~

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.60

0.00 to 1.40 ft
10.98
53.55
0.20
52.35
0.60
0.56
0.00612
2.00
0.06
0.66
0.77

Subocritical

0.00
0.00

Section B2 - Valley View 100-yr

ft2
ft

ft
ft

ft/ft

Upstream Depth 0.00 1t
Profile Description
Profile Headloss 0.00 1t
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity ~ ft/s
Normal Depth 0.60 ft
Critical Depth 0.56 ft
Channel Slope 0.35 %
Critical Slope 0.00812  ft/ft
Bentley Systems, Inc. Haestad Methods SdhetitheCElieMaster V8i (SELECTseries 1) [08.11.01.03]
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Section B2 - Valley View 10-yr

Project Description

N

o

Friction Method Manning Formula
Solve For Normal Depth
Input Data =~

Channel Slope

Discharge

Section Definitions

0-+00.0
0+05.0
0+05.5
0+05.5
0+06.5
0+06.5
0+37.5
0+37.5
0+39.0
0+39.0
0+72.2
0+72.2
0+73.7
0+73.7
0+74.2
0+79.4

Roughness Segment Definitions

(0+00.0, 0.55)
(0+06.5, 0.09)
(0+37.5, 0.90)
(0+39.0, 0.90)
(0+72.2, 0.13)

035 %
3.00 ft¥/s

0.55
0.50
0.50
0.00
0.09
0.13
0.90
1.40
1.40
0.90
0.17
0.13
0.00
0.50
0.50
0.55

(0+06.5, 0.09
(0+37.5, 0.90
(0+39.0, 0.90
(0+72.2,0.13
(0+79.4, 0.55)

)
)
)
)

Roughness Coefficient

0.013
0.016
0.013
0.016
0.013

1/13/2011 12:41:28 PM
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options

Lurrent Koughness vvelghnted
Method
Open Channel Weighting Method

Closed Channel Weighting Method

Pavlovskii's Method
Pavlovskii's Method
Pavlovskii's Method

Section B2 - Valley View 10-yr

Resuts

Normal Depth 0.34 1t
Elevation Range 0.00 to 1.40 ft

Flow Area 224 ft2
Wetted Perimeter 19.39 1t
Hydraulic Radius 012 ft
Top Width 18.62 1t
Normal Depth 0.34 ft
Critical Depth 0.30 ft
Critical Slope 0.00792  ft/ft
Velocity 1.34 fi/s
Velocity Head 0.03 ft
Specific Energy 0.37 ft
Froude Number 0.68

Flow Type

GVF InputData

Subcritical

Downstream Depth 0.00
Length 0.00
Number Of Steps 0

GVF OutputData

Upstream Depth 0.00 1t
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.34 1t
Critical Depth 0.30 1t
Channel Slope 0.35 9
Critical Slope 0.00792 fyft

Bentley Systems, Inc. Haestad Methods SdBetiieCEwiMaster V8i (SELECTseries 1) [08.11.01.03)
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Project Description -

Friction Method Manning Formula
Solve For Normal Depth
InputData =

Channel Slope
Discharge

Section Definitions

0+00.0
0+05.0
0+05.5
0-+05.5
0+06.5
0+06.5
0+27.5
0+27.5
0+29.0
0+29.0
0+40.0
0+70.5
0+70.5
0+72.0
0+72.0
0+72.5
0+77.5

Roughness Segment Definitions

(0+00.0, 0.55)
(0+06.5, 0.09)
(0+27.5, 0.75)
(0+29.0, 0.75)

0
22

(
(
(
(

Section C - Valley View 100-yr

b0 %
00 fidfs

0.55
0.50
0.50
0.00
0.09
0.13
0.75
1.25
1.25
0.75
1.08
0.17
0.13
0.00
0.50
0.50
0.55

0+06.5, 0.09)
0+27.5, 0.75)
0+29.0, 0.75)
0+70.5, 0.13)

- Roughriess Coefficient -

0.013
0.016
0.013
0.016

Bentley Systems, Inc. Haestad Methods SdbetitieCEltwiMaster V8i (SELECTseries 1) [08.11.01.03]
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InputData

Options |
ourrent Rougnness vveigniea

Method
Open Channel Weighting Method

Closed Channel Weighting Method

Start Station
(0+70.5

. Ending S'féitibn” i
,0.13) (0+77.5, 0.55)

Pavlovskii's Method
Pavlovskii's Method
Pavlovskii's Method

Section C - Valley View 100-yr

Results "0 11

Normal Depth 0.60 ft
Elevation Range 0.00to 1.25 ft

Flow Area 9.17 ft?
Wetted Perimeter 4523 ft
Hydraulic Radius 0.20 ft
Top Width 44.02 ft
Normal Depth 0.60 ft
Critical Depth 0.59 ft
Critical Slope 0.00588 ft/ft
Velocity 240 ft/s
Velocity Head 0.09 ft
Specific Energy 0.69 ft
Froude Number 0.93

Flow Type Subcritical

Downstream Depth 0.00 ft
Length 0.00 it
Number Of Steps 0
GVF Outpt Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.60 ft
Critical Depth 0.59 1t

o ~"7‘Rov'UQh'n'e§s COefﬁcnent;; o
0.013

Bentley Systems, Inc. Haestad Methods SdBetidle CEivtedlaster V8i (SELECTseries 1) [08.11.01.03]
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GVF Output Data

Channel Slope
Critical Slope

Section C - Valley View 100-yr

050 %
0.00588  ft/ft

1/13/2011 12:43:25 PM
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Project Description -

Friction Method Manning Formula
Solve For Normal Depth
Input Data

Channel Slope
Discharge

Section Definitions

Section C - Valley View 10-yr

0.50 %
3.00 ft¥s

© Elevation (f)

0-+00.0
0+05.0
0+05.5
0+05.5
0+06.5
0+06.5
0+27.5
0+27.5
0+29.0
0+29.0
0+40.0
0+70.5
0+70.5
0+72.0
0+72.0
0+72.5
0+77.5

Roughness Segment Definitions

(0+00.0, 0.55)
(0+06.5, 0.09)
(0+27.5, 0.75)
(0+29.0, 0.75)

0.55
0.50
0.50
0.00
0.09
0.13
0.75
1.25
1.25
0.75
1.08
0.17
0.13
0.00
0.50
0.50
0.55

(0+06.5, 0.09)
(0+27.5, 0.75)
(0+29.0, 0.75)
(0+70.5, 0.13)

Roughness Coefficient

0.013
0.016
0.013
0.016

Bentley Systems, Inc. Haestad Methods SdbetitleCBltteiMaster V8i (SELECTseries 1) [08.11.01.03]
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Input Data

-~ Start Station

Section C - Valley View 10-yr

S EndingStation o
(0+70.5, 0.13) (0+77.5, 0.55)

Options’ -+ Ui s

current Rougnness vveigniea

Method

Open Channel Weighting Method
Ciosed Channel Weighting Method

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

Downstream Depth
Length
Number Of Steps

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth

Paviovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.33 ft
0.00to 1.25 ft
1.84 ft?
15.61 ft
0.12 ft
14.85 ft
0.33 ft
0.31 ft
0.00765 ft/ft
1.63 ft/s
0.04 ft
0.37 ft
0.82
Subcritical

0.00 1t
0.00 ft

0.00 1t

0.00 ft
Infinity  ft/s
Infinity  ft/s

0.33 ft

0.31

1/13/2011 12:44:05 PM
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Section C - Valley View 10-yr

GVF OutputData
Channel Slope 050 %
Critical Slope 0.00765 ft/ft

Bentley Systems, Inc. Haestad Methods SdbetitkeCBltetMaster V8i (SELECTseries 1) [08.11.01.03)
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Project Description

Section D - Oakey 100-yr

Friction Method Manning Formula

Solve For Normal Depth

InputData

Channel Slope 1.00 %
Discharge 196.00 ft¥/s

Section Definitions

© Elevation (f).

0+00.0 0.75
0+05.0 0.70
0+05.5 0.70
0+05.5 0.20
0-+07.0 0.33
0+07.0 0.37
0+42.9 1.13
0+68.4 0.17
0+68.4 0.13
0+69.9 0.00
0+69.9 0.50
0+70.4 0.50
0+75.4 0.55

Roughness Segment Definitions

Start Station
(0+00.0, 0.75) (0+07.0, 0.33)
(0+07.0, 0.33) (0+68.4, 0.13)
(0+68.4, 0.13) (0+75.4, 0.55)
Options ,
;\Jﬂlé;;]e;é Roughness vveighted Paviovskii's Method

Open Channel Weighting Method Pavlovskil's Method
Closed Channel Weighting Method Pavlovskii's Method

0.013
0.016
0.013

Bentley Systems, Inc. Haestad Methods SdbetitheyCElteMaster V8i (SELECTseries 1) [08.11.01.03]
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Section D - Oakey 100-yr

Results .~

Normal Depth 114 ft
Elevation Range 0.00to 1.13 ft

Flow Area 34.74 ft2
Wetted Perimeter 7749 t
Hydraulic Radius 045 ft
Top Width 75.40 it
Normal Depth 1.14 ft
Critical Depth 1.27 ft
Critical Slope 0.00430 ft/ft
Velocity 5.64 fi/s
Velocity Head 049 ft
Specific Energy 1.63 ft
Froude Number 1.47

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVFOuputData

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 114 it
Critical Depth 127 it
Channel Slope 1.00 %
Critical Slope 0.00430 ft/it

Bentley Systems, Inc. Haestad Methods SdBetitkeCEIdedaster V8i (SELECTseries 1) [08.11.01.03]
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Section D - Oakey 10-yr

Friction Method Manning Formula

Solve For Normal Depth

InputData = .

Channel Slope 1.00 %
Discharge 90.00 ft¥/s

Section Definitions

0+00.0 0.75
0+05.0 0.70
0+05.5 0.70
0+05.5 0.20
0+07.0 0.33
0+07.0 0.37
0+42.9 1.13
0+68.4 0.17
0+68.4 0.13
0+69.9 0.00
0+69.9 0.50
0+70.4 0.50
0+75.4 0.55

Roughness Segment Definitions

o J';Rdﬁghnesscoéfﬁciéht;’

(0+00.0, 0.75) (0+07.0, 0.33) 0.013
(0+07.0, 0.33) (0+68.4, 0.13) 0.016
(0+68.4, 0.13) (0+75.4, 0.55) 0.013

Options

L'\;Ilé?}i‘eon(; KOUghneSS VVeIghted Pavlovskii's Method

Open Channel Weighting Method Paviovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Bentley Systems, Inc. Haestad Methods SdBetidieyCEleMaster V8i (SELECTseries 1) [08.11.01.03]
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Section D - Oakey 10-yr

s+
Normal Depth 0.91 ft
Elevation Range 0.00to 1.13 ft

Flow Area 19.68 ft2
Wetted Perimeter 60.95 ft
Hydraulic Radius 0.32 ft
Top Width 59.32 ft
Normal Depth 0.91 ft
Critical Depth 1.01 ft
Critical Slope 0.00485  ft/ft
Velocity 4.57 ft/s
Velocity Head 0.33 it
Specific Energy 1.24 ft
Froude Number 1.40

Flow Type Superecritical

Downstream Depth 0.00 1t
Length 0.00 it
Number Of Steps 0
GVF OutputData |

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 it
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.91 it
Critical Depth 1.01 ft
Channel Slope 1.00 %
Critical Slope 0.00485  ft/ft

Bentley Systems, Inc. Haestad Methods SdBuwfitkeCElteMaster V8i (SELECTseries 1) [08.11.01.03]
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SOUTH Section D - Oakey 100-yr

Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data~ =

Channel Siope 1.00 %
Normal Depth 0.93 ft

Section Definitions

. Staton(®) - Elevation (fty
0400.0 0.75
0+05.0 0.70
0+05.5 0.70
0+05.5 0.20
0+07.0 0.33
0+07.0 0.37
0+42.9 113

Roughness Segment Definitions

. StartStation -

~ Ending Station - ughness Coeficient
(0+00.0, 0.75) (0+07.0, 0.33) 0.013
(0+07.0, 0.33) (0+42.9, 1.13) 0.016
Options
Current Roughness veignted Pavlovski's Method
Method :
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results: = = 0. ol
Discharge 88.19 ft¥s
Elevation Range 0.20to 1.13 ft

Flow Area 17.18 1tz
Wetted Perimeter 43.83 ft
Hydraulic Radius 0.39 ft

Bentley Systems, Inc. Haestad Methods SdhetitkeCEidmMaster V8i (SELECTseries 1) [08.11.01.03]
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Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVFInputData

Downstream Depth
Length
Number Of Steps

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

42.90

0.93

1.04

0.00455
5.13

0.41

1.34

1.43

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.93

1.04

1.00

0.00455

SOUTH Section D - Oakey 100-yr

ft/ft

it

ft/s
ft/s

%
fi/ft

1/13/2011 2:47:35 PM
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SOUTH Section D - OK_10-yr

Project Description

Friction Method Manning Formula

Solve For Discharge

InputData

Channel Slope 1.00 %
Normal Depth 0.71 ft

Section Definitions

0+00.0 0.75
0+05.0 0.70
0+05.5 0.70
0+05.5 0.20
0+07.0 0.33
0+07.0 0.37
0+42.9 1.13

Roughness Segment Definitions

. Start Station. |

(0+00.0, 0.75) (0+07.0, 0.33) 0.013
(0+07.0, 0.33) (0+42.9, 1.13) 0.016

Opflons v A

current KOUghneSS VVeIghled Pavlovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Welighting Method Pavlovskii's Method

Results . .
Discharge 35.68 ft¥/s
Elevation Range 0.20to 1.13 ft
Flow Area 8.88 it2
Wetted Perimeter 33.22 ft
Hydraulic Radius 0.27 ft
Bentley Systems, Inc. Haestad Methods SoBeidlegEidarMaster V8i (SELECTseries 1) [08.11.01.03)
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Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

GVF InputData

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

SOUTH Section D - OK_10-yr

32.51
0.71
0.78

0.00521
4.02
0.256
0.96
1.35

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.71

0.78

1.00

0.00521

ft/ft
fils

ft

ft/s
ft/s

%
ft/ft
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NORTH Section D - Oakey 100-yr

Project Description

Friction Method Manning Formula

Solve For Discharge

InputData =~

Channel Slope 1.00 %
Normal Depth 113 1t

Section Definitions

- Elevation (f) -

0+42.9 1.13
0+68.4 0.17
0+68.4 0.13
0+69.9 0.00
0+69.9 0.50
0+70.4 0.50
0+75.4 0.55

Roughness Segment Definitions

~ Ending Station © Roughness Coefficient

(0+42.9, 1.13) (0+68.4, 0.13) 0.016
(0+68.4, 0.13) (0+75.4, 0.55) 0.013
(Optiong oo
Ik\;/']lét;ll"]eoné HoughneSS vveighted Pavlovskii's Method
Open Channel Weighting Method Pavlovskil's Method

Closed Channel Weighting Method Paviovskii's Method

Results

Discharge 106.34 ft3¥/s
Elevation Range 0.00to 1.13 ft

Flow Area 1718 ft2
Wetted Perimeter 33.64 ft
Hydraulic Radius 051 ft

Bentley Systems, Inc. Haestad Methods SdBsiikeCEllwMaster V8i (SELECTseries 1) [08.11.01.03]
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Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

(GVF Input

Downstream Depth
Length
Number Of Steps

oV oupuData

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

32.50
1.13
1.29

0.00411
6.19
0.60
1.73
1.50

Superecritical

0.00
0.00

0.00

0.00
Infinity
Infinity

1.13

1.29

1.00

0.00411

NORTH Section D - Oakey 100-yr

ft/s
ft/s
ft
ft
%
ft/ft
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Project Description

Friction Method Manning Formula

Solve For Discharge

InputData.

Channel Slope 1.00
Normal Depth 0.91

Section Definitions

NORTH Section D - Oakey 10-yr

%
ft

0+42.9
0+68.4
0+68.4
0+69.9
0+69.9
0+70.4
0+75.4

Roughness Segment Definitions

1.13
0.17
0.13
0.00
0.50
0.50
0.55

s Coefficient -

(0+42.9, 1.13) (0+68.4, 0.13) 0.016
(0+68.4, 0.13) (0+75.4, 0.55) 0.013

current Roughness vveignted Pavlovskii's Method

Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Discharge 55.37
Elevation Range 0.00 to 1.13 ft

Flow Area 10.67
Wetted Perimeter 27.58
Hydraulic Radius 0.39

ft¥/s

it
ft

Bentley Systems, Inc. Haestad Methods SdBetibeCRleeMaster V8i (SELECTserles 1) [08.11.01.03]
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g e

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

26.66
0.91
1.03

0.00452
5.19
0.42
1.33
1.45

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.91

1.03

1.00

0.00452

NORTH Section D - Oakey 10-yr

ftft
fi/ls

ft

ft/s
ft/s

%
ft/ft
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Project Descripton =~

Friction Method
Solve For Normal Depth

Manning Formula

InputData

Channel Slope
Discharge

Section Definitions

Section E - OK_100-yr

060 %
85.00 ft%/s

0-+00.0
0-+05.0
0+05.5
0+05.5
0+07.0
0+07.0
0+43.0
0+68.4
0+68.4
0+69.9
0+69.9
0+70.4
0+75.4

Roughness Segment Definitions

0.55
0.50
0.50
0.00
0.13
0.17
0.85
0.37
0.33
0.20
0.70
0.70
0.75

(0+00.0, 0.55)
(0+07.0, 0.13)
(0+68.4, 0.33)

Current Roughness Welghted Pavlovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

(0+07.0, 0.13) 0.013
(0+68.4, 0.33) 0.016
(0+75.4, 0.75) 0.013

Bentley Systems, Inc. Haestad Methods SdhetitleCBlvteMaster V8i (SELECTseries 1) [08.11.01.03]
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Section E - OK 100-yr

Results |

Normal Depth 0.87 ft
Elevation Range 0.00 t0 0.85 ft

Flow Area 24,47 ft2
Wetted Perimeter 76.94 ft
Hydraulic Radius 032 ft
Top Width 7540 ft
Normal Depth 0.87 it
Critical Depth 0.89 ft
Critical Slope 0.00512 ft/ft
Velocity 347 fifs
Velocity Head : 019 ft
Specific Energy 1.06 ft
Froude Number 1.08

Flow Type Superecritical

GVF InputData

Downstream Depth 0.00 1t
Length 0.00 ft
Number Of Steps 0

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.87 ft
Critical Depth 0.89 ft
Channel Slope 0.60 %
Critical Slope 0.00512 ft/ft

Bentley Systems, Inc. Haestad Methods Sdbetidke CElteMaster V8i (SELECTseries 1) [08.11.01.03)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

InputData

Channel Slope 0.60 %
Discharge 27.00 ft¥/s

Section Definitions

0+00.0 0.55
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+43.0 0.85
0+68.4 0.37
0+68.4 0.33
0+69.9 0.20
0+69.9 0.70
0+70.4 0.70
0+75.4 0.75

Roughness Segment Definitions

Section E - OK 10-yr

(0+00.0, 0.55)
(0+07.0, 0.13)
(0+68.4, 0.33)

(0+07.0, 0.13)
(0+68.4, 0.33)
(0+75.4, 0.75)

Options

surrent Roughness veighted
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.013
0.016
0.013

Bentley Systems, Inc. Haestad Methods SdbetidieCElseMaster V8i (SELECTseries 1) [08.11.01.03]
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Results =

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVFlnputData

Downstream Depth
Length
Number Of Steps

Section E - OK 10-yr

0.00 to 0.85 ft

Suberitical

GVFOutputData =~

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

0.65

10.36
49.094
0.21
48.79
0.65
0.65
0.00603
2.61
0.11
0.76
1.00

0.00
0.00

0.00

0.00
Infinity
Infinity

0.65

0.65

0.60

0.00603

it

ft/s
ft/s

ft
%
fi/ft
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Project Description

Friction Method
Solve For
Input Data
Channel Slope

Discharge

Section Definitions

Manning Formula

Normal Depth

0.60
45.00

0-+00.0
0+05.0
0+05.5
0+05.5
0+07.0
0+07.0
0+43.0

Roughness Segment Definitions

“Ending Station

SOUTH Section E - Oakey 100-yr

%
ft*/s

0.55
0.50
0.50
0.00
0.13
0.17
0.86

. StartStation - . Roughness Cofficfent
(0+00.0, 0.55) (0+07.0, 0.13) 0.013
(0+07.0, 0.13) (0+43.0, 0.86) 0.016
Optlons 0 s
Current koughness Weighted Pavlovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results -

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius

0.80
0.00 to 0.86 ft
12.97
40.66
0.32

ft2
ft

1/13/2011 4:59:52 PM

Bentley Systems, Inc. Haestad Methods SdbetitkeCEltteiMaster V8 (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Results
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

Upstream Depth

Profile Description

Profile Headloss

Downstream Velocity

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

SOUTH Section E - Oakey 100-yr

39.85
0.80
0.82
0.00515  ft/ft
347 ftls
0.19
0.99
1.07

Supercritical

0.00 1t
0.00 1t

0.00 it

0.00 ft
Infinity  ft/s
Infinity  ft/s

0.80 ft

0.82 ft

0.60 %

0.00515  ft/it
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SOUTH Section E - Oakey 10-yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

InputData -

Channel Slope 0.60 %
Discharge 17.00 ft¥/s

Section Definitions

0+00.0 0.55
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+43.0 0.86

Roughness Segment Definitions

" Ending Station _ Roughness Coefficient =

(0+00.0, 0.55) (0+07.0, 0.13) 0.013
(0+07.0, 0.13) (0+43.0, 0.86) 0.016
current Roughness vveighted Pavlovskii's Method
Method
Open Channel Weighting Method Paviovskii's Method

Closed Channel Weighting Method Pavlovskil's Method

Normal Depth 0.61 it
Elevation Range 0.00t0 0.86 ft

Flow Area 6.42 fi2
Wetted Perimeter 30.70 ft
Hydraulic Radius 0.21 1t

Bentley Systems, Inc. Haestad Methods ScBwiitkeCEltetMaster V8i (SELECTseries 1) [08.11.01.03]
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SOUTH Section E - Oakey 10-yr

Results

Top Width 30.09 ft
Normal Depth 0.61 ft
Critical Depth 0.61 ft
Critical Slope 0.00587 ftfit
Velocity 2.65 ft/s
Velocity Head 0.11 ft
Specific Energy 072 f#t
Froude Number 1.01

Flow Type Supercritical

Downstream Depth 0.00 ft
lLength 0.00 ft
Number Of Steps 0

GVF OutputData

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity _ Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.61 ft
Ciritical Depth 0.61 ft
Channel Slope 0.60 %
Critical Slope 0.00587  ft/it

Bentley Systems, Inc. Haestad Methods SdBstidieCEltteiVaster V8i (SELECTseries 1) [08.11.01.03]
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NORTH Section E - OK_10-yr

Project Description =~ ©

Friction Method Manning Formula

Solve For Normal Depth

InputData:

Channel Slope 0.60 %
Discharge 10.00 ft3s

Section Definitions

- Elevation (ft)
0+43.0 0.86
0+68.4 0.37
0+68.4 0.33
0+69.9 0.20
0+69.9 0.70
0+70.4 0.70
0+75.4 0.75

Roughness Segment Definitions

(0+43.0, 0.86) (0+68.4, 0.33) 0.016
(0+68.4, 0.33) (0+75.4, 0.75) 0.013
ﬁlé;:.‘eondt Roughness vveighted Pavlovskii's Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Normal Depth 0.54 it
Elevation Range 0.20 t0 0.86 ft

Flow Area 434 {2
Wetted Perimeter 2561 ft
Hydraulic Radius 017 +#t

Bentley Systems, Inc. Haestad Methods SdbetitkeCElteMaster V8i (SELECTseries 1) [08.11.01.03)
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Resuts

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Spedcific Energy
Froude Number

Flow Type

Downstream Depth
Length
Number Of Steps

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

VFinputData

toutData |

NORTH Section E - OK _10-yr

25.06
0.54
0.53
0.00630 fi/ft
2.30 ft/s
0.08
0.62
0.98

Subcritical

0.00 ft
0.00 ft

0.00 ft

0.00 ft
Infinity  ft/s
Infinity  fi/s

0.54 ft

0.53 ft

060 %

0.00630 ft/ft
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NORTH Section E - Oakey 100-yr

Project Description -

Friction Method Manning Formula

Solve For Normal Depth

Input Data -

Channel Slope 0.60 %
Discharge 40.00 ft¥/s

Section Definitions

0+00.0 0.55
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+43.0 0.85
0+68.4 0.37
0+68.4 0.33
0+69.9 0.20
0+69.9 0.70
0+70.4 0.70
0+75.4 0.75

Roughness Segment Definitions

(0+00.0, 0.55) (0+07.0, 0.13) 0.013
(0+07.0, 0.13) (0+68.4, 0.33) 0.016
(0+68.4, 0.33) (0+75.4, 0.75) 0.013

Options :

Gurrent koughness weighted Pavlovskii's Method

Method

Open Channel Weighting Method Paviovskii's Method
Closed Channel Weighting Method Paviovskii's Method

Bentley Systems, Inc. Haestad Methods SdButite CEInteMaster V8i (SELECTseries 1) [08.11.01.03]
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Results

Normal Depth
Elevation Range 0.00t0 0.85 ft
Flow Area

Wetted Perimeter

Hydraulic Radius

Top Width

Normal Depth

Critical Depth

Critical Slope

Velocity

Velocity Head

Spegcific Energy

Froude Number

Flow Type Supercritical

GVF InputData
Downstream Depth

Length
Number Of Steps

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

NORTH Section E - Oakey 100-yr

072 ft

1411 ft?
60.19
0.23
58.92
0.72
0.73
0.00574 ft/ft
2.84 fils
0.12
0.85
1.02

=

0.00 1t
0.00 1t

0.00 ft

0.00 ft
Infinity  ft/s
Infinity  ft/s

072 ft

073 ft

0.60 %

0.00574  ft/it
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Section F - Oakey 100-yr

Project Description

Friction Method Manning Formula

Solve For Normal Depth

InputData~

Channel Slope 120 %
Discharge 85.00 ft¥/s

Section Definitions

0-+00.0 0.55
0-+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+38.4 0.77
0+67.4 0.17
0+67.4 0.13
0+68.9 0.00
0+68.9 0.50
0+69.4 0.50
0+74.4 0.55

Roughness Segment Definitions

(0+00.0, 0.55) (0+07.0, 0.13) 0.013
(0+07.0, 0.13) (0+67.4, 0.13) 0.016
(0+67.4, 0.13) (0+74.4, 0.55) 0.013

Options:

current Houghness VVeIghted Paviovskii's Method

Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Bentley Systems, Inc. Haestad Methods Sdbetidke CBlteMaster V8i (SELECTseries 1) [08.11.01.03]
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Results
Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy

Froude Number

Flow Type

Downstream Depth
Length
Number Of Steps

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Section F - Oakey 100-yr

072 ft
0.00t0 0.77 ft
19.15 ft?
70.49
0.27
69.06
0.72
0.81
0.00508 ft/ft
444 fils
0.31 ft
1.02 ft
1.49

b= =

Supercritical

0.00 ft
0.00 ft

0.00 ft

0.00 ft
Infinity  ft/s
Infinity  ft/s

0.72 ft

0.81 ft

120 %

0.00508 it/ft

1/13/2011 4:24:40 PM
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Project Descripion

Friction Method

Solve For
InputData -
Channel Slope
Discharge

Section Definitions

Section F - OK _10-yr

Manning Formula
Normal Depth

120 %
27.00 ft¥/s

0-+00.0 0.55
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+38.4 0.77
0+67.4 0.17
0+67.4 0.13
0+68.9 0.00
0+68.9 0.50
0+69.4 0.50
0+74.4 0.55

Roughness Segment Definitions

(0+00.0, 0.55) (0+07.0, 0.13) 0.013
(0+07.0, 0.13) (0+67.4, 0.13) 0.016
(0+67.4, 0.13) (0+74.4, 0.55) 0.013

Current Roughness vveighted Pavlovskii's Method

Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Bentley Systems, Inc. Haestad Methods SdbatitieCElnieMaster V8i (SELECTseries 1) [08.11.01.03]
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Section F - OK 10-yr

Results

Normal Depth 0.54 ft
Elevation Range 0.00t0 0.77 ft

Flow Area 8.30 ft
Wetted Perimeter 49.00 ft
Hydraulic Radius 0.17 ft
Top Width 4790 ft
Normal Depth 0.54 ft
Critical Depth 0.58 ft
Critical Slope 0.00606 ft/ft
Velocity 3.25 fifs
Velocity Head 016 ft
Specific Energy 070 ft
Froude Number 1.38

Flow Type Supercritical

B e s s e
Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF OutputData .

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.54 ft
Critical Depth 0.58 ft
Channel Slope 1.20 %
Critical Slope 0.00606  ft/ft

Bentley Systems, Inc. Haestad Methods SdhesatheCEBltteMaster V8i (SELECTseries 1) [08.11.01.03]
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Section G - Oakey 100-yr

Project Description =~

Friction Method Manning Formula

Solve For Normal Depth

Channel Slope 125 %
Discharge 70.00 ft¥/s

Section Definitions

0+00.0 0.55
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+38.4 0.80
0+67.4 0.17
0+67.4 0.13
0+68.9 0.00
0+68.9 0.50
0+69.4 0.50
0+74.4 0.55

Roughness Segment Definitions

(0+00.0, 0.55) (0+07.0, 0.13) 0.013
(0+07.0, 0.13) (0+67.4, 0.13) 0.016
(0+67.4, 0.13) (0+74.4, 0.55) 0.013

Options

R,/'Igg]eonc; Koughness weighted Paviovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Bentley Systems, Inc. Haestad Methods SdBetibe\CBluaMaster V8i (SELECTseries 1) [08.11.01.03]
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Results =
Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF InputData -

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

0.68
0.00to 0.80 ft

16.22
64.53
0.25
63.16
0.68
0.77
0.005622
4.32
0.29
0.97
1.50

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.68

0.77

1.25

0.00522

Section G - Oakey 100-yr

ft

=

ft/ft

ft

ft/s
ft/s

%
ft/ft
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Section G - OK 10-yr

Projebt DREGBH

Friction Method Manning Formula

Solve For Normal Depth

nputData

Channel Slope 125 %
Discharge 20.00 ft¥/s

Section Definitions

0-+00.0 0.55
0-+05.0 0.50
0-+05.5 0.50
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+38.4 0.80
0+67.4 0.17
0+67.4 0.13
0+68.9 0.00
0+68.9 0.50
0+69.4 0.50
0+74.4 0.55

Roughness Segment Definitions

(0+00.0, 0.55) (0+07.0, 0.13) 0.013
(0+07.0, 0.13) (0+67.4, 0.13) 0.016
(0+67.4, 0.13) (0+74.4, 0.55) 0.013

Options W

current Roughness vvelghted Paviovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Bentley Systems, Inc. Haestad Methods SdhetitieCEltteMaster V8i (SELECTseries 1) [08.11.01.03]
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{Résultsfk* S

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVFinputData =

Downstream Depth
Length
Number Of Steps

GVF OuputData

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Section G - OK 10-yr

0.49 ft
0.00t0 0.80 ft
6.02 ft?
34.28 ft
0.18 ft
33.21 ft
049 ft
0.55 ft
0.00663 ft/it
3.32 ftls
017 ft
0.66 ft
1.38

Supercritical

0.00 ft
0.00 it

0.00 ft

0.00 ft
Infinity  ft/s
Infinity  ft/s

0.49 ft

0.55 ft

125 %

0.00663  ft/ft

1/26/2011 4:16:54 PM

Bentley Systems, Inc. Haestad Methods SdBetitleCElvtmVaster V8i (SELECTseries 1) [08.11.01.03]
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Jones & Valley View Cotridor Improvements
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Jones & Valley View Corridor Improvements
Draft Drainage Memorandum

Attachment A-3 (Drop Inlet Calculations)
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DI #0OAKO01_100-yr

Project Description

Solve For Efficiency

Input Data

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression

Local Depression Width
Grate Width

Grate Length

Grate Type P-50 mm (P-1-7/8")
Clogging

Curb Opening Length

Options

Calculation Option Use Both

Grate Flow Option Exclude None

Results

Efficiency 57.74 %
Intercepted Flow 61.78 ft¥s
Bypass Flow 4522  ft3/s
Spread 39.22 ft
Depth 0.92 ft
Flow Area 16.23 ft2
Gutter Depression 0.10

Total Depression 0.27
Velocity 6.59 ft/s
Splash Over Velocity 25.03 ft/s
Frontal Flow Factor 1.00

Side Flow Factor 0.41

Grate Flow Ratio 0.11
Equivalent Cross Slope 0.04010 fuft
Active Grate Length 8.75 ft
Length Factor 0.10

Total Interception Length 91.83 ft

Bentley Systems, Inc. Haestad Methods SdBetitheCEltteiMaster V8i (SELECTseries 1) [08.11.01.03]
1/13/2011 3:01:24 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



— e

——

Messages

Messages

DI #OAK01_100-yr

Grate Length should be within the
defined range of HEC-22's Chart 5
(approx. 0.5-4.5 ft/ 0.15-1.35 m).

1/13/2011 3:01:24 PM

Bentley Systems, Inc. Haestad Methods SdBwiidieCElteMaster V8i (SELECTseries 1) [08.11.01.03]
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DI #0OAK01_10-yr

Project Description .~ -

Solve For Efficiency

InputData

Discharge 55.00 ft3/s
Slope 1.00 %
Gutter Width 1.50 ft
Gutter Cross Slope 8.67 %
Road Cross Slope 210 %
Roughness Coefficient 0.015
Local Depression 200 in
Local Depression Width 1.50
Grate Width 1.50
Grate Length 17.50 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %

Curb Opening Length 17.50 ft

Calculation Option Use Both

Grate Flow Option Exclude None

Efficiency 68.29 %
Intercepted Flow 37.56 ft¥s
Bypass Flow 17.44  ft¥/s
Spread 30.49 it
Depth 0.74 ft
Flow Area 9.84 ft2
Gutter Depression 0.10 ft
Total Depression 0.27 ft
Velocity 559 ft/s
Splash Over Velocity 25.03 ft/s
Frontal Flow Factor 1.00

Side Flow Factor 0.48

Grate Flow Ratio 0.14
Equivalent Cross Slope 0.04587  ft/ft
Active Grate Length 8.75 ft
Length Factor 0.14

Total Interception Length 64.05 ft

Bentley Systems, Inc. Haestad Methods SdBetibieCElteMaster V8i (SELECTseries 1) [08.11.01.03]
1/13/2011 2:59:06 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2
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DI #OAKO01_10-yr

Messages
Messages Grate Length should be within the

defined range of HEC-22's Chart 5

(approx. 0.5-4.5 ft/ 0.15-1.35 m).

Bentley Systems, Inc. Haestad Methods SdbetiieCEldeMaster V8i (SELECTseries 1) [08.11.01.03]
1/13/2011 2:59:06 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2




Project Description.

Solve For

InputData:

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options:
Calculation Option

Grate Flow Option

Results

Efficiency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

Dl #0AK02_100-yr

Efficiency

89.00
1.00
1.50
8.67
3.80
0.015
2.00
1.50
1.50
12.50
P-50 mm (P-1-7/8")
50.00
12.50

Use Both

Exclude None

54.53
48.54
40.46
25.26
1.03
12.18
0.07
0.24
7.31
15.63
1.00
0.32
0.16
0.06342
6.25
0.10
64.55

ft*/s
%

%
%

ft

%
ft

%
ft¥/s
ft¥/s

ft/ft

ft

1/13/2011 3:14:10 PM

Bentley Systems, Inc. Haestad Methods SdBathtieCEltlwMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



B .

_— -~

Messages = =

Messages

Dl #0OAK02_100-yr

Grate Length should be within the
defined range of HEC-22's Chart 5
(approx. 0.5-4.5 ft / 0.15-1.35 m).

1/13/2011 3:14:10 PM

Bentley Systems, Inc. Haestad Methods SdbeiitkeCEIttwMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Project Description

DI #OAK02 10-yr

Solve For Efficiency

InputData

Discharge 35.00 ft¥s
Slope 1.00 9
Gutter Width 1.50 ft
Gutter Cross Slope 8.67 %
Road Cross Slope 3.80 %
Roughness Coefficient 0.015
Local Depression 2.00 in
Local Depression Width 1.50
Grate Width 1.50
Grate Length 12.50 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %
Curb Opening Length 12.50 ft

Calculation Option

Grate Flow Option

Use Both

Exclude None

Results

Efficiency 70.02 %
Intercepted Flow 2451 ft¥s
Bypass Flow 1049 ft¥s
Spread 17.74  ft
Depth 0.75 ft
Flow Area 6.04 fiz
Gutter Depression 0.07

Total Depression 0.24
Velocity 5.80 ft/s
Splash Over Velocity 15.63 ft/s
Frontal Flow Factor 1.00

Side Flow Factor 0.42

Grate Flow Ratio 0.23
Equivalent Cross Slope 0.07407 f/ft
Active Grate Length 6.25 ft
Length Factor 0.16

Total Interception Length 39.74 ft

Bentley Systems, Inc. Haestad Methods SdbatitieCEltteiMaster V8i (SELECTseries 1) [08.11.01.03]

1/26/2011 4:03:38 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Messages -

Messages

D1 #0AK02_10-yr

Grate Length should be within the
defined range of HEC-22's Chart 5
(approx. 0.5-4.5 ft/ 0.15-1.35 m).

1/26/2011 4:03:38 PM

Bentley Systems, Inc. Haestad Methods SdbetitheCElimMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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DI #0AK03_100-yr

Project Description

Solve For Efficiency

Input Data

Discharge 4250 ft¥/s
Slope 120 %
Gutter Width 1.50 ft
Gutter Cross Slope 8.67 %
Road Cross Slope 200 %
Roughness Coefficient 0.015

Local Depression 2.00 in
Local Depression Width 1.50
Grate Width 1.50
Grate Length 7.50
Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %
Curb Opening Length 7.50 ft
Options =

Calculation Option Use Both

Grate Flow Option Exclude None

Efficiency 34.63 9%
Intercepted Flow 14.72  1t¥s
Bypass Flow 27.78 ft¥s
Spread 27.53 ft
Depth 0.65 ft
Flow Area 7.65 ft?
Gutter Depression 0.10

Total Depression 0.27
Velocity 5.55 fi/s
Splash Over Velocity 11.14  f/s
Frontal Fiow Factor 1.00

Side Flow Factor 0.11

Grate Flow Ratio 0.16
Equivalent Cross Slope 0.04806 ft/ft
Active Grate Length 3.75 ft
Length Factor 0.06

Total Interception Length 59.03 ft

Bentley Systems, Inc. Haestad Methods SdbwtitieEidewlMaster V8i (SELECTseries 1) [08.11.01.03]
1/14/2011 9:44:18 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2




Messages™

Messages

D! #0AK03_100-yr

Grate Length should be within the
defined range of HEC-22's Chart 5
(approx. 0.5-4.5 ft / 0.15-1.35 m).

1/14/2011 9:44:18 AM
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Project Deseripion

Solve For
InputData

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options:

Calculation Option

Grate Flow Option

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor

Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

Efficiency

13.50
1.20
1.50
8.67
2.00

0.015
2.00
1.50
1.50
7.50

P-50 mm (P-1-7/8")

50.00

7.50

Use Both

Exclude None

53.70
7.25
6.25

17.70
0.45
3.21
0.10
0.27
4.21

11.14
1.00
0.17
0.25

0.06477
3.75
0.12

30.49

DI #0AK03_10-yr

ft®/s
%

%
%

%

%
it¥/s
ft¥/s

ft/ft

ft

1/14/2011 9:42:58 AM
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Messages

DI #OAK03_10-yr

Grate Length should be within the
defined range of HEC-22's Chart 5
(approx. 0.5-4.5 ft / 0.15-1.35 m).

1/14/2011 9:42:58 AM

Bentley Systems, Inc. Haestad Methods SdhetitieCRitteMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



DI #VV01 & VV02 100-yr

Project Description

Solve For Efficiency

InputData

Discharge 52.00 ft¥/s
Slope 040 %
Gutter Width 1.50 1t
Gutter Cross Slope 8.67 %
Road Cross Slope 275 9%
Roughness Coefficient 0.015

Local Depression 2.00 in
Local Depression Width 1.50
Grate Width 1.50 ft
Grate Length 12.50 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %
Curb Opening Length 12.50 ft
oOptions

Calculation Option Use Both

Grate Flow Option Exclude None

Rosuts -

Efficiency 68.82 %
Intercepted Flow 35.78 ft¥s
Bypass Flow 16.22  ft3/s
Spread 30.00 ft
Depth 0.91 ft
Flow Area 12.44 ft2
Gutter Depression 0.09 ft
Total Depression 0.26 ft
Velocity 4.18 fi/s
Splash Over Velocity 16.63 ft/s
Frontal Flow Factor 1.00

Side Flow Factor 0.49
Grate Flow Ratio 0.14
Equivalent Cross Slope 0.05105  f/ft
Active Grate Length 6.25 ft
Length Factor 0.14

Total Interception Length 44.57 ft

Bentley Systems, Inc. Haestad Methods SdbetitieCEltieiViaster V81 (SELECTseries 1) [08.11.01.03]
1/13/2011 11:39:50 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



DI #VVO01 & VV02_100-yr
Messages Grate Length should be within the

defined range of HEC-22's Chart 5
(approx. 0.5-4.5 ft / 0.15-1.35 m).

Bentley Systems, Inc. Haestad Methods SdBeiatheCBlvteMaster V8i (SELECTseries 1) [08.11.01.03]
1/13/2011 11:39:50 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2
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Project Description. -

DI #VVO01 & VV02 @ 10-yr

Solve For Efficiency

InputData

Discharge 15.00 ft¥/s
Slope 040 %
Gutter Width 1.50 1t
Gutter Cross Slope 867 %
Road Cross Slope 275 %
Roughness Coefficient 0.015
Local Depression 2.00 in
Local Depression Width 1.50
Grate Width 1.50 ft
Grate Length 12,50 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %
Curb Opening Length 12,50 ft

Options-

Calculation Option
Grate Flow Option

Use Both

Exclude None

Efficiency 87.05 %
Intercepted Flow 13.06 ft3/s
Bypass Flow 1.94 ft¥s
Spread 18.70 ft
Depth 0.60 ft
Flow Area 487 fi2
Gutter Depression 0.09

Total Depression 0.26
Velocity 3.08 fi/s
Splash Over Velocity 15.63 ft/s
Frontal Flow Factor 1.00

Side Flow Factor 0.62

Grate Flow Ratio 0.22
Equivalent Cross Slope 0.06569 ft/ft
Active Grate Length 6.25 ft
Length Factor 0.27

Total Interception Length 22,73 ft

Bentley Systems, Inc. Haestad Methods SdBetiieCElvteMaster V8i (SELECTseries 1) [08.11.01.03]
1/13/2011 9:13:16 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



DI #VVO01 & VV02 @ 10-yr

Messages LR :
Messages Grate Length should be within the

defined range of HEC-22's Chart 5

(approx. 0.5-4.5 ft / 0.15-1.35 m).

Bentley Systems, Inc. Haestad Methods Sdbetitke CElvteMaster V8i (SELECTseries 1) [08.11.01.03]
1/13/2011 9:13:16 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2
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Project Description

Solve For

Input Data
Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Calculation Option
Grate Flow Option

Resufs

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor

Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

DI#VV 03 & VV04_100-yr

Efficiency

40.50
0.35
1.50
8.67
2.50

0.015
2.00
1.50
1.50

12.50

P-50 mm (P-1-7/8")
50.00
12.50

Use Both

Exclude None

72.79
29.48
11.02
29.71
0.84
11.10
0.09
0.26
3.65
15.63
1.00
0.52
0.14
0.04941
6.25
0.16
39.32

ft*/s
%

%
%

%
ft

%
ft¥/s
ft¥/s
ft

ft
ft*

ft

ft/s

f/ft

ft

111312011 12:33:00 PM

Bentley Systems, inc. Haestad Methods SdBetitieCEidewiMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2




Messages

DI#VV 03 & VV04_100-yr

Messages Grate Length should be within the
defined range of HEC-22's Chart 5
(approx. 0.5-4.5 ft / 0.15-1.35 m).

Bentley Systems, Inc. Haestad Methods SdbetitieCEltteMaster V8i (SELECTseries 1) [08.11.01.03]
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Project Description -

DI#VV 03 & VV04 10-yr

Solve For Efficiency

Input Data

Discharge 13.00 ft3/s
Slope 035 %
Gutter Width 1.50 ft
Gutter Cross Slope 8.67 %
Road Cross Slope 2.50 %
Roughness Coefficient 0.015
Local Depression 2.00 in
Local Depression Width 1.50
Grate Width 1.50 ft
Grate Length 12,50 1t
Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %
Curb Opening Length 12,50 1t

Faaisg
Options
Calculation Option

Grate Flow Option

Use Both

Exclude None

Results -

Efficiency 88.79 %
Intercepted Flow 11.54 ft3/s
Bypass Flow 1.46  ft¥/s
Spread 19.27 ft
Depth 0.57 ft
Flow Area 471 ft
Gutter Depression 0.09

Total Depression 0.26 1t
Velocity 276 ft/s
Splash Over Velocity 15.63 ft/s
Frontal Flow Factor 1.00

Side Flow Factor 0.64

Grate Flow Ratio 0.22
Equivalent Cross Slope 0.06317  f/ft
Active Grate Length 6.25 ft
Length Factor 0.30

Total Interception Length 21.05 ft

Bentley Systems, Inc. Haestad Methods SdbstitieCEletMaster V8i (SELECTseries 1) [08.11.01.03]
1/13/2011 12:31:42 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Messages

DI#VV 03 & VV04 _10-yr

Messages Grate Length should be within the
defined range of HEC-22's Chart 5
(approx. 0.5-4.5 ft / 0.15-1.35 m).

Bentley Systems, Inc. Haestad Methods SdhetitieyCElteMaster V8i (SELECTseries 1) [08.11.01.03]
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Solve For
InputData

Discharge

Slope

Gutter Width

Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Calculation Option

Grate Flow Option
Results

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor

Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

DI#VV05_100-yr

Efficiency

11.00
0.50

1.50

8.67

3.00

0.015

2.00

1.50

1.50

5.00

P-50 mm (P-1-7/8")

50.00

5.00

Use Both

Exclude None

55.63
6.12
4.88

15.06
0.54
3.47
0.09
0.25
3.17
9.11
1.00
0.17
0.27

0.07612
2.50
0.13

19.53

ft*/s
%

%
%

%

%
ft¥/s
ft*/s
ft

ft2

ft/ft

ft

1/13/2011 1:09:04 PM

Bentley Systems, Inc. Haestad Methods SdbwetidheCElteMaster V8i (SELECTseries 1) {08.11.01.03]
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Messages

Messages

DI#VVO05_100-yr

Grate Length should be within the
defined range of HEC-22's Chart 5
(approx. 0.5-4.5 ft / 0.15-1.35 m).

1/13/2011 1:09:04 PM
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DI#VV05_10-yr

inojeCt Description

Solve For Efficiency

InputData

Discharge 1.50 ft¥s

Slope 0.50 9%

Gutter Width 1.50 ft

Gutter Cross Slope 867 %

Road Cross Slope 3.00 %

Roughness Coefficient 0.015

Local Depression 2,00 in

Local Depression Width 1.50

Grate Width 1.50

Grate Length 5.00

Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %

Curb Opening Length 5.00 ft

Options ~

Calculation Option Use Both

Grate Flow Option Exclude None

Efficiency 94.83 %

Intercepted Flow 142  ft3/s

Bypass Flow 0.08 ft¥s

Spread 6.74 ft

Depth 0.29 1t

Flow Area 0.74 ft?

Gutter Depression 0.09 ft

Total Depression 0.25 ft

Velocity 2.01 ft/s

Splash Over Velocity 911 fus

Frontal Flow Factor 1.00

Side Flow Factor 0.32

Grate Flow Ratio 0.58

Equivalent Cross Slope 0.12735 i/t

Active Grate Length 250 ft

Length Factor 0.40

Total Interception Length 6.21 ft
Bentley Systems, Inc. Haestad Methods SdBetitleCElveiMaster V8i (SELECTseries 1) [08.11.01.03]

1/113/2011 1:06:07 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2
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Messages

Messages

DI#VV05_10-yr

Grate Length should be within the
defined range of HEC-22's Chart 5
(approx. 0.5-4.5 ft / 0.15-1.35 m).

1/13/2011 1:06:07 PM

Bentley Systems, Inc. Haestad Methods SdbwiitheCEldeMaster V8i (SELECTseries 1) [08.11.01.03]
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DI#VV06 100-yr

Project Description

Solve For

Input Data

Discharge

Left Side Slope

Right Side Slope
Bottom Width

Grate Width

Grate Length

Local Depression

Local Depression Width
Grate Type

Clogging

Results

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

Spread

25.00 fto/s
64.00  ft/ft (H:V)
64.00 ft/ft (H:V)
0.00 ft
2.00 ft

15.00 ft ‘ :
2.00 in e c
2.00 ft  }
P-50 mm (P-1-7/8") / r\

50.00 9% N {
c;(n‘

30.86

0.24
30.87
30.86
13.50 ft?
32.00 ft

/A 2 2 2

1/26/2011 4:25:35 PM

Bentley Systems, Inc. Haestad Methods SdbetibtheCEIteMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Project Description

Solve For
inputData
Discharge

Left Side Slope

Right Side Slope
Bottom Width

Grate Width

Grate Length

Local Depression

Local Depression Width
Grate Type

Clogging

Spread

Depth

Wetted Perimeter

Top Width

Open Grate Area

Active Grate Weir Length

Spread

P-50 mm (P-1-7/8")

3.00
64.00
64.00

0.00

2.00
15.00

2.00

2.00

50.00

2.00
-0.07
-8.64
-8.63
13.50
32.00

DI#VV06_10-yr

ft¥/s

ft/ft (H:V)
ft/ft (H:V)
ft

ft

ft

in

ft

%

ft

ft?
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Jones & Valley View Corridor Improvements
Draft Drainage Memorandum

Attachment A-4 (Storm Drain Calculations)

Copyright © Jacobs Engineering Group, Inc.
All vights veserved



WSPGS SUMMARY
Date: January 20, 2011

Lateral 1 Lateral 1 Lateral 2 Lateral 2
D Jacobs Sta PB St Elevation Pipe Size Size [ Invert/Angle/Flow Size Invert/Angle/Flow| HGL EGL
SO -3623.05 2070.46 5X5 2075.19| 2080.91
R -3103.05 2078.09 5X5 2083.09| 2088.21
TS -3093.05 2078.21 5x6 2084.93| 2088.49
R -2773.05 5 2081.92 5x6 2088.64 2092.2
R -2506.25 2085.02 5x6 2091.74] 2095.29
JX -2504.75 { 2085.03 5x6 1.91x1.6 2087.6/45/6 2091.93| 2095.39
R -2373.05 2086.56 5x6 2093.42| 2096.88
R -2047.63 £ 2088.16 5x6 2096.79| 2100.25)
JX -2046.27 2088.17 5x6 1.5 Dia 2088.7/45/3 2097.2| 2100.61
R -1982.63 . 2088.48 5x6 2097.9( 2101.32
JX -1980.21 2088.49 5x6 4 Dia 2089.4/90/67 2099.83| 2102.29
- R -1973.05 2088.56 5x6 2099.89| 2102.35
ugJ R -1968.05 2088.63 5x6 2099.93| 2102.39
g TS -1958.05 2089 5x6 2099.16] 2102.71
o R -1882.61 2091.37 5x5 2100.15| 2103.69
o R -1573.05 2101 5X5 2104.37] 2112.18
R -1500.69 7 2102.72 5X5 2106.09 2113.9
R -1171.46 2111.28 5X5 2115.51| 2120.48
R -1138.28 2112.14 5X5 2116.82| 2120.88
R -1012.59 2112.42 5X5 2116.08| 2122.71
JX -1007.81 2114.43 5X5 5X5 2114.8/45/44 2117.7| 2124.19
R -1003.4 2114.58 5X5 2117.87| 2124.28
R -603.4 2122.5 5X5 2125.78 2132.2
R -203.4 2130.42 5X5 2133.8| 2139.86
R -47.89 2133.51 5X5 2137.06]| 2142.55
JX -45.25 2133.52 5X5 2 Dia 2134.06/45/23 2 Dia 2134.06/-45/23 2136.01| 2144.33
R 0 2134.46 5X5 2136.86| 2145.78
TS 7 2135.15 7x5 2136.83| 2146.18
R 74.7 2141.82 7x5 2144.73| 2147.84
JX 82 2142.61 7x5 1.5 Dia 2143.86/68/15 2145.83| 2148.11
R 181.67 2143.2 7x5 2146.81| 2148.62
JX 188.67 2143.3 5x4 5x3 2143.30/-90/111 2147.96| 2148.98
o R 595.67 2145.32 5x4 2149.73| 2150.86
=] JX 598.17 2145.37 5x4 1.5 Dia 2145.37/70/25 2150.14| 2150.86
g R 672.49 2145.7 5x4 2150.37 2151.1
7] JX 675.49 2145.75 5x4 1.5 Dia 2148.00/-73/6 2150.49| 2151.16)
8 R 887.91 2146.75 5x4 2151.1] 2151.76
2 JX 890.41 2146.76 5x4 2.5Dia | 2147.93/30/29.5 21514 2151.8
= R 902.76 2146.81 6x3 2151.42| 2151.82
JX 905.26 2146.82 6x3 2.5 Dia | 2147.93/-73/29.5 2151.74] 2151.94
R 917.73 2146.95 6x3 2151.75] 2151.95
JX 922.07 2146.97 6x3 2151.71] 2151.96
R 1081.7 2147.8 6x3 2151.9[ 2152.15
SH 1081.7 2147.9 6x3 Q=72 CFS 2151.9] 2152.15
VALLEY VIEW & OAKEY FACILITY PROFILE
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:b@rib fhgca’b 939@ rib«") ’Qv@ :@%0 KS l\%@ '\@0 GRS M P A S A
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£ 5 8
§ i3 EE B R R R RE R PR B @
g 22 R B 5 8 2 3 5 B R 2B
88 8§ 8 8 8 8 8 8 8 8 8
[ 11 STATIN . 000 Q= 288,000 Ft4/S, V= B4 191 Ft/S
[ 2 STATIN 7. 000 AN | TAY Q= 268,000 Ft3/5, V= 24,349 Ft/S
[ 30 STATIIN  13.9% N AT N Q= 288.000 F{3/S, V= 23 987 Ft/8
[ 41 STATIIN  es.e07 NI\ Q= 286,000 F4a/5, V= 22813 F¥/S
[ S STATIN 34583 ANBANAN @= 288,000 FH3/S, V= 2173 Ft/S
[ 6] STATIN 42456 P \\‘ Q= 288,000 F44/5, V= £0.739 Ft/S
IER &Y == i: BREEI: BRAA
R = i RN
[ 15 STATIN 62700 N Q=  £73.000 F43/3, V= 12 106 F&/S
E 161 STATION 132139 \ \ Q= 273.000 F£3/5, V= 11,674 Ft/S
[ 171 STATION 173,365 \ Q= 273000 F43/S, V= 11,321 Ft/S
[ 161 STATION 161,670 1 Q=  273.000 F4/S, V= 10.791 F4/S
[ 151 STATION 188670 @= 162000 F4a/S, V= 6. 100 Ft/S

%

y [ 201 STATION 593670 Q= 162,000 Fta/3, V= 6 100 Ft/S

¥

[ 221 STATION 672 490 Q= 137.000 F$3/8, V= 66830 F&/S

NVId) SISATVNY INHIAVID AINSSHId HOVAYNS JILVM

[ 241 STATION 687,910 Q= 131,000 Ft3/8, V = s.ssurt/sk
[ 261 STATION 902 760 | | I Q= 101,500 Fta/s, V = SMM'ﬁ
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vvov. txt
0 FILE: vvOov.WSw WS PGW - CIVILDESIGN version 14.06
PAGE 1
Program Package Serial Number: 1267

WATER SURFACE PROFILE LISTING
Date: 1-25-2011 Time:11:38:55
valley view Blvd

water Surface Profile

o e 3 e e oo e e v e e v o ol o ol ol ol o e o o o o ol o e ol e e o ol o o 3 o o o o o o o ot o ol ol e o S ok o o o o o e ol o e o e o o o e o o o o o o o ol ol o e e e o S e s Y
dedededededb e e e e e e el ke Ak ek

o | _Invert | Depth | water | Q | vel vel | Energy | Super
|Critical|Flow Top|Height/|Base wt| INo wth
Station | Elev | (FT) | Elev | C(cFs) | (FpS) Head | Grd.El.] Elev |

Depth | width |Dia.-FT|or I.D.| 2ZL |Prs/Pip
|- - - - - ok "
L/Elem |Ch Slope | | | | SF Ave| HF | SE
Dpth|Froude N[Norm Dp | "N" | X-Fall| ZzR |Type ch

*********l********* Fededekedededed *********|*********|*******|*******l*********l*******l*
*******l********I*******l*******l***** |*******

I I | I | I I |
| | | I I
-3623.050 2070.460  4.732 2075.192  454.00 19.19  5.72 2080.91 .00

5.00 5.00 5.000 5.000 .00 0 .0
|- L S T L LRk -
266.353 .0147 .0145 3.86 4.73
1.55 4.73 .013 .00 .00 BOX
———————————————————— WARNING - Flow depth near top of box
conduit ~=-----m---mmmm oo
| | | | | | I I I I | I
-3356.697 2074.368 4,766 2079.135 454.00 19.05 5.64 2084.77 .00
5.00 5.00 5.000 5.000 .00 0 .0
|- L T L L b |-
253.647 .0147 .0136 3.44 4,77
1.54 4.73 .013 .00 .00 BOX
———————————————————— WARNING - Flow depth near top of box
conduit -----mm--mmmmme e
| | I | I | I | I I I
-3103.050 2078.090 5.000 2083.090 454,00 18.16 5.12 2088.21 .00
5.00 5.00 5.000 5.?00 .00 | 0o .0 | | | |
- |- |- IR L P B
TRANS STR  .0120 .0116 .12 5.00
1.43 .013 .00 .00 BOX
———————————————————— WARNING - Flow depth near top of box
conduit ---=-==--mommm oo
| | I | | | i | I | I
-3093.050 2078.210 6.723 2084.933 454,00 15.13 3.56 2088.49 .00
6.00 5.00 6.000 5.000 .00 0 .0
-1- - L e |-
320.000 .0116 .0116 3.71 6.72



—

vvov. txt
1.09 5.20 .013 .00 .00 BOX

| | I | |
-2773.050 2081.920 6.722 2088.642 454.00 15.13 3.56 2092.20 .00
6.00 5.00 6.000 5.000 .00 | 0 .0 | | | |

—266.800 .0116 .0116 3.09 6.72
1.09 5.20 .013 .00 .00 BOX
N | | | | |
-2506.250 2085.020 6.715 2091.735 454.00 15.13 3.56 2095.29 .00
6.00 ?.00 6.?00 5.?00 .00 | 0 .0 | | |
|- - |- S E CE
JUNCT STR .0067 .0113 .02 6.71
1.09 .013 .00 .00 BOX
0 FILE: vvov.WSW WZS P GW - CIVILDESIGN Vversion 14.06
PAGE

Program Package Serial Number: 1267
] WATER SURFACE PROFILE LISTING
Date: 1-25-2011 Time:11:38:55
valley view Blvd

water surface Profile

Fedefe e de e f e de e e e e el dede b e e e dede dededefele e dede e e e e e e e e e fedede e e de e fefefedede e S eh N dhd
oo de e fedede e bbb e de ke e e fedeedededede dededeke e

o | Invert | Depth | water | Q | vel vel | Energy | Super
ICritical|Flow Top|Height/|Base Wt| [No Wth
Station | Elev | (FT) | Elev | (CFs) | (FPS) Head | Grd.ET1.| Elev |

pepth | width |Dia.-FT|or I.D.| 2ZL |Prs/Pip | |
-1- -|- o R

L/Elem |Ch Slope | | | | SF Ave| HF | SE
Dpth|Froude N|Norm Dp | "N" | X-Fall| zR |Type Ch

dededede e dedede *********l******** *********I*********l*******|*******|*********I*******|*
*******l********l*******|*******|***** |*******

I I I | I
-2504.750 2085.030 6.900 2091.930 448 .00 14.93 3.46 2095.39 .00
6.00 5.00 6.000 5.000 .00 O .0
| -1- Lot Y e L R b -1~
131.700 .0116 .0113 1.49 6.90
1.07 5.14 .013 .00 .00 BOX
| I | I | I | l I | I I
-2373.050 2086.560 6.857 2093.417 448.00 14.93 3.46 2096.88 .00
6.00 5.00 6.000 5.000 .00 O .0
-1- L Y ) L R b -1~
298.420 .0054 .0113 3.37 6.86
1.07 6.00 .013 .00 .00 BOX
| I | I I | | I I I I I
-2074.630 2088.160 8.625 2096.785 448.00 14.93 3.46 2100.25 .00
6.00 5.00 6.000 5.000 .00 O .0
Page 2




vVOV. txt
| |- [ T "
JUNCT STR .0004 .0111 .32 8.62
1.07 .013 .00 .00 BOX

I | I | I
-2046.270 2088.170 9.025 2097.195 445,00 14.83 3.42 2100.61 .00
6.00 5.00 6.000 5.000 .00 | 0 .0 | | | |

1.07 ?.oo' .0}3 ioo .00 |Box | | |

I | | | |
-1982.630 2088.480 9.423 2097.903 445.00 14.83 3.42 2101.32 .00
6.00 ?.00 6.?00 5.?00 .00 | 0 .0 | | | I

JUNCT STR .0041 .0080 .02 9.42
1.07 .013 .00 .00 BOX
T R | | | |
-1980.210 2088.490 11.339 2099.829 378.00 12.60 2.47 2102.29 .00
5.62 ?.00 6.?00 5.?00 .00 | 0 .0 | | | |
- |- LR A R
7.160 .0098 .0080 06 11.34
.91 4.80 .013 .00 .00 BOX
T | | | |
-1973.050 2088.560 11.327 2099.887 378.00 12.60 2.47 2102.35 .00
5.62 ?.00 6.?00 5.?00 .00 | 0 .0 | | |
- |- L EEE PR
5.000 .0140 .0080 04 11.33
.91 4.16 .013 .00 .00 BOX
N | | | |
-1968.050 2088.630 11.297 2099.927 378.00 12.60 2.47 2102.39 .00
5.62 ?.OO 6.?00 5.?00 .00 | 0 .0 | | |
-I- |- S
TRANS STR .0370 ] .0080 .08 11.30
91 .013 .00 .00 BOX
T | | | |
-1958.050 2089.000 10.164 2099.164 378.00 15.12 3.55 2102.71 .00
5.00 ?.00 5.?00 5.?00 .00 | 0 .0 | | | |
- - |- ot LR P PR B
75.440 .0314 .0130 .98 10.16
1.19 3.03 .013 .00 .00 BOX
0 FILE: vvov.WSW W3S P G W - CIVILDESIGN Version 14.06
PAGE

Program Package Serial Number: 1267
. WATER SURFACE PROFILE LISTING
Date: 1-25-2011 Time:11:38:55
valley view Blvd

Water Surface Profile

Page 3




VVOV. tXt

dedededededede e e fededede e e e dede e de e e dedede e e e e de e e e e e e b e e e e el e de e e e e e e e de e e e e e e
Fe e e ek e e e e de e e e e e e e e e e e e e e e et

o | Invert | Depth | water | Q | vel vel | Energy | Super
|Critical|Flow_Top|Height/|Base wt| INo Wth
Station | Elev | (FT) | Elev | C(cFs) | (FpPS) Head | Grd.ET.| Elev |

Depth | width |Dpia.-FT|or I.D.| ZL |Prs/Pip
-|- [ P R "
L/Elem |Ch STope | | | | SF Ave| HF | SE
Dpth|Froude N|[Norm Dp | "N" | X-Fall| ZR |[Type Ch

*********I********* ********'********* *********|*******|*******|*********I*******I*
*******|********|*******|*******|***** I*******

I I | I I I I |
I I I I I
-1882.610  2091.370  8.774 2100.145  378.00 15.12  3.55 2103.69 .00

5.00 5.00 5.000 5.000 .00 O .0
-1 L N T L L -1-
57.435 L0311 0130 75 8.77
1.19 3.04 .013 .00 .00 BOX
A B | | | | |
-1825.175 2093.157 7.733 2100.890 378.00 15.12 3.55 2104.44 .00
5.00 5.00 5.000 5.000 .00 O .0
-1 L T T L -
HYDRAULIC JUMP
N | | | | |
-1825.175 2093.157 3.125 2096.282 378.00 24.19 9.09 2105.37 .00
5.00 ?.00 5.000 5.000 .00 O .0 | | |
-I- - S LI B R
144.283 .0311 .0279 4.02 3.13
2.41 3.04 .013 .00 .00 BOX
A R | | | | |
-1680.893 2097.645 3.214 2100.859 378.00 23.52 8.59 2109.45 .00
5.00 5.00 5.000 5.000 00 O .0
| |- ot gy e "
107.843 .0311 .0253 2.73 3.21
2.31 3.04 .013 .00 .00 BOX
T | | | | |
-1573.050 2101.000 3.371 2104.371 378.00 22.43 7.81 2112.18 .00
5.00 5.00 5.000 5.000 .00 | 0 .0 | | | |
-I- |- LR B ER B
72.360 .0238 .0238 1.72 3.37
2.15 3.37 .013 .00 .00 BOX
N | | | | |
-1500.690 2102.720 3.372 2106.092 378.00 22.42 7.80 2113.90 .00
5.00 5.00 5.000 5.000 00 O .0
e L L L R L -I-
124.854 .0260 .0227 2.84 3.37
2.15 3.26 .013 .00 .00 BOX




vVoV. tXt

I | | | I
-1375.836 2105.966 3.492 2109.458 378.00 21.65 7.28 2116.74 .00
5.00 ?.00 5.?00 5.?00 .00 | 0 .0 | | | |
-1- |- o O ER CE
88.826 .0260 .0205 1.82 3.49
2.04 3.26 .013 .00 .00 BOX
| I | | | I | I I I I I
-1287.010 2108.276 3.663 2111.938 378.00 20.64 6.62 2118.55 .00
5.00 ?.00 5.000 5.000 .00 | 0 .0 | | |
-1~ |- G EE CE
53.744 .0260 .0181 .97 3.66
1.90 3.26 .013 .00 .00 BOX
| I I I | I I I I I I I
-1233.266 2109.673 3.842 2113.515 378.00 19.68 6.01 2119.53 .00
5.00 ?.OO 5.000 5.?00 .00 | 0 .0 | | | |
-1~ |- I R L R B
36.209 .0260 .0161 .58 3.84
1.77 3.26 .013 .00 .00 BOX
0 FILE: vvov.WSw WS PGW - CIVILDESIGN Version 14.06
PAGE 4

Program Package Serial Number: 1267
WATER SURFACE PROFILE LISTING
Date: 1-25-2011 Time:11:38:55
valley view Blvd

Water surface Profile

dedededfedodfedededededededefede e fedededededede e dede ek e Vet de e Rkl e R etk T de TR kR ke ke kRN
Fededeedededefefe e el de e e e dedede e e de Sk e e e dedede e ddev et

o | Invert | Depth | water | Q | vel vel | Energy | Super
|Critical|{Flow_Top|Height/|Base wt]| [No Wth
Station | Elev | (FT) | Elev | (CFs) | (FPs) Head | Grd.E1.| Elev |

Depth | width |Dia.-FT|or I.D.| ZL |Prs/Pip
|- [ P e "
L/ETem |Ch STlope | I | | SF Ave| HF | SE
Dpth|Froude N|Norm Dp | "N" | X-Fall| ZzR |Type ch

dedededededodeded | Fedededee ek | dededee e *********I*********|*******|*******|*********I*******|*
*******|********I*******|*******I***** |*******

I I I I I I I I
I I I I I
-1197.057 2110.615  4.029 2114.644  378.00 18.76  5.47 2120.11 .00

5.00 ?.OO 5.?00 5.000 .00 | 0 .0 | | | |
-1- - - S U PR
25.597 .0260 .0143 37 4.03
1.65 3.26 .013 .00 .00 BOX
A | | | | |
-1171.460 2111.280 4.226 2115.506 378.00 17.89 4.97 2120.48 .00

5.00 ?.00 5.?00 5.?00 .00 | 0 .0 | | | |
Page 5



vvov. txt

2.667 .0259 .0133 .04 4.23

1.53 3.26 .013 .00 .00 BOX
| I | I | I | I I I I I
-1168.793 2111.349 4.250 2115.600 378.00 17.79 4.91 2120.51 .00
5.00 ?.00 5.000 5.000 .00 | 0 .0 | | |
-1~ |- G EE C
17.803 .0259 .0125 .22 4.25
1.52 3.26 .013 .00 .00 BOX
I | I I I I i I I I |
-1150.990 2111.811 4.458 2116.269 378.00 16.96 4.47 2120.73 .00
5.00 5.00 5.000 5.000 .00 O .0
| -1= L ] S R L -I-
12.710 .0259 L0111 .14 4.46
1.42 3.26 013 00 .00 BOX
I I | I | I I I I |
-1138.280 2112.140 4.675 2116.815 378.00 16.17 4.06 2120.88 .00
5.00 ?.OO 5.?00 5.?00 .00 | 0 .0 | | |
-1~ |- SR R R
2.998 .0022 .0105 .03 4.68
1.32 5.00 .013 .00 .00 BOX
———————————————————— WARNING - Flow depth near top of box
conduit --=----r-mmmme oo
| I I I | I | I I I | I
-1135.282 2112.146 4.642 2116.789 378.00 16.29 4.12 2120.91 .00
5.00 ?.00 5.000 5.000 .00 | 0 .0 | I |
-1~ -|- R R ER P
21.605 .0022 .0113 .24 4.64
1.33 5.00 .013 00 00 BOX
———————————————————— WARNING - Flow depth near top of box
conduit ---=------mmmo
| | I I | I I I | I | I
-1113.677 2112.195 4.426 2116.621 378.00 17.08 4.53 2121.15 .00
5.00 5.00 5.000 5.000 .00 0 .0
-1 L T L L b -1-
23,572 .0022 .0127 .30 4,43
1.43 5.00 .013 .00 .00 BOX
0 FILE: vvov.WSw WS P GW - CIVILDESIGN Version 14.06

PAGE 5
Program Package Serial Number: 1267

WATER SURFACE PROFILE LISTING
Date: 1-25-2011 Time:11:38:55
valley view Blvd

water surface Profile

Fededededefef e fdeh R hdde e fe R e e Rk ke e R e R e ST ke ke ke h ey
dedededededefedede e dedeefofedededededede e dedededede e dededehfhh dedhdhhhN
| Invert | Depth | water | Q | vel vel | Energy | Super
Page 6



vVvoVv. txt

|Critical|Flow Top|Height/|Base wt| INo wth
Station | Elev | (FT) Elev | (cFs) | (FPS) Head | Grd.ET.| Elev |
Depth | width [Dia.-FT|or I. D | zL |Prs/Pip | I
-1 - e
L/Elem |cCh SIope | | SF Avel| HF | SE
Dpth|Froude N|Norm Dp | "N" | X-Fall| ZR (Type Ch
*********l********* ********|******w**I*********lu******l*******|*********|*******|*
*******l*******wl*******|*******|***** |*******
| I I I | | I I I I I I
-1090.104 2112.247 4.220 2116.467 378.00 17.91 4,98 2121.45 .00
5.00 5.00 5.000 5.000 .00 0 .0
l - A N L L R & -1-
24.983 .0022 .0143 36 4.22
1.54 ?.OO .O}3 IOO .00 BOX | | |
| I
-1065.122 2112.303 4,024 2116.326 378.00 18.79 5.48 2121.81 .00
5.00 5.00 5.000 5.000 .00 O .0
| - AR I E R R -1-
25.954 .0022 0161 42 4.02
1.65 ?.OO .0}3 IOO .00 BOX | | |
| I | I
-1039.168 2112.361 3.837 2116.197 378.00 19.71 6.03 2122.23 .00
5.00 ?.00 5 ?OO 5. ?OO .00 | 0 .0 | | | |
-1- - LA A RN
26.578 .0022 .0182 .48 3.84
1.77 5.00 .013 .00 .00 BOX
| I | I | I | I I I I I
-1012.590 2112.420 3.658 2116.078 378.00 20.67 6.63 2122.71 .00
5.00 ?.00 5.000 5.000 .00 | 0 .0 | | |
|- |- e e e
JUNCT STR .4205 .0197 .09 3.66
1.90 .013 .00 .00 BOX
| I | I | I I I I I I I
-1007.810 2114.430 3.266 2117.696 334.00 20.45 6.49 2124.19 .00
5.00 ?.00 5.000 5.000 .00 0 .0 | | |
-I- - |- o LT B EE B '
4.410 .0340 0200 .09 3.27
1.99 2.67 .013 .00 .00 BOX
| I I | I | I I I | I
-1003.400 2114.580 3.287 2117.867 334.00 20.32 6.41 2124.28 .00
5.00 5.00 5.000 5.000 .00 0 .0
-1 L I L N S b -1-
400.000 .0198 .0198 7.92 3.29
1.98 3.29 .0}3 IOO .00 BOX | | | |
I I | | I
-603.400 2122.500 3.287 2125.787 334.00 20.32 6.41 2132.20 .00
5.00 5.000 .00 .0

?.00 5.000

Page 7




VVOV. tXt

i 28.003

.0198 .0198 .55 3.29

1.98 3.29 .013 .00 .00 BOX
R | | | | |
-575.397 2123.054 3.287 2126.342 334.00 20.32 6.41 2132.75 .00
5.00 5.00 5.?00 5.?00 .00 | 0 .0 | | |
-1- |- R U CR
371.997 .0198 .0191 7.10 3.29
1.98 ?.29 .013 i00 .00 |BOX | | | |
| | | | |
-203.400 2130.420 3.384 2133.803 334.00 19.74 6.05 2139.86 .00
5.00 ?.00 5.?00 5.000 .00 | 0 .0 | | | |
-1- |- o L A B
8.821 .0199 .0183 .16 3.38
1.89 3.28 .013 .00 .00 BOX
0 FILE: vvov.WSW WGS P G W - CIVILDESIGN Version 14.06
PAGE

Program Package Serial Number: 1267
WATER SURFACE PROFILE LISTING
Date: 1-25-2011 Time:11:38:55
valley view Blvd

water surface Profile

************************************************************************************
Fededefedefedededefe e defedede el e et e e e ek de ek ey

_ |_Invert | Depth | water | Q | vel vel | Energy | Super
|Critical|Flow_Top|Height/|Base wt| [No wth
Station | Elev | (FT) | Elev | (cFs) | (FPS) Head | Grd.ET.|] Elev |

Depth | width |[Dpia.-FT|or I.D.| 2zL |Prs/Pip
-]~ [ "
L/Elem |Ch STope | | | | SF Ave| HF | SE
Dpth|Froude N|Norm Dp | "N" | X-Fall| ZzR |Type ch

e dededededede | e dedededede e | de ket N *********|*********|*******|*******I*********I*******l*
*******I********I*******I*******I***** |*******

| | | |
-194.579 2130.595 3.389 2133.984 334,00 19.71 6.03 2140.02 .00
5.00 5.00 5.000 5.000 .00 0 .0
-]+ N R T R BRI -1-
146.689 .0199 .0173 2.53 3.39
1.89 3.28 .013 .00 .00 BOX
A R | | | | |
-47.890 2133.510 3.554 2137.064 334.00 18.79 5.48 2142.55 .00
5.00 ?.00 5.?00 5.000 .00 | 0 .0 | | | |
S I N L U FR
JUNCT STR .0038 .0234 .06 3.55
1.76 .013 .00 .00 BOX




— — P —_ —

e e T

e,

-~

-45.

4.69

45.

2.59

4.69

TRANS
2.72

13.

3.75

11.

3.22

6.
2.59
0 FILE:

250 2133.520
5.00 5.000

| |
.000_ 2135.150

7.00 5.000

| |
999 2135.840
7.00 5.000

7.00 5.000

1.22 .013
VVOV . WSW

Date: 1-

vvov.tXxt

2.488 2136.008 288.00 23.15 8.32 2144.33 .00
5.000 .00 O .0
B e e -1~
.0321 1.45 2.49
.00 .00 BOX
| I | I I I I
2.403 2136.863 288.00 23.97 8.92 2145.78 .00
5.000 .00 O .0
L e -]
.0363 .25 2.40
00 .00 BOX
| I | I I I I
1.676 2136.826 288.00 24.55 9.36 2146.18 00
7.000 .00 0 .0
S T N -]
.0376 .26 1.68
.00 .00 BOX
| I | I I | I
1.720 2137.559 288.00 23.93 8.89 2146.45 .00
7.000 .00 0 .0
L T -1-
.0339 .38 1.72
.00 .00 BOX
I I | | I I |
1.803 2138.747 288.00 22.81 8.08 2146.83 .00
7.000 .00 0 .0
L T -]
.0296 .28 1.80
00 .00 BOX
| | | I I I |
1.891 2139.759 288.00 21.75 7.35 2147.11 .00
7.000 .00 0 .0
L T -1
,0258 .20 1.89
00 .00 BOX
| | | I I I |
1.984 2140.631 288.00 20.74 6.68 2147.31 .00
7.000 .00 0 .0
L S -1-
.0225 .15 1.98
.00 .00 BOX
WS PGW - CIVILDESIGN Version 14.06

PAGE 7
Program Package Serial Number: 1267

WATER SURFACE PROFILE LISTING
25-2011 Time:11:38:55
valley view Blvd

water Ssurface pProfile
Page 9
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—_— -

N N T T T N

— e e e e

_—

-~

VVOV. tXt

Ve dede e de ke hde N el de e de e kb de e h e de bt b et ekl e e Rk ke kR
Tefedeedevedede e dofededededededededededededededededededededede e dedede Nededededede ek

| Invert | Depth | Wwater | Q | vel vel | Energy | Super
|Critical|Flow Top|Height/|Base wt]| [No wth
Station | Elev | (FT) | Elev | C(cFs) | (FPS) Head | Grd.E1.| Elev |

Depth | W1dth |Dia.-FT|or I.D.| ZL |Prs/Pip
1= N o "
L/Elem |ch Slope | | [ | SF Ave| HF | SE
Dpth|Froude N|Norm Dp | "N" | X-Fall| ZR |Type Ch

dedededededededede [ edededededededede | ededefoddlede [ ddede et *********I*******l*******l*****x***|*******l*
*******l********I*******l*******|***** |*******

I | | I I | ! I
I I | | I
49.210 2139.309 2.081 2141.389 288.00 19.77 6.07 2147.46 .00

3.75 T.OO 5.?00 7.?00 .00 | 0 .0 | | |
-I- - = R L PR
5.711 .0985 .0197 Al 2.08
2.42 1.22 .013 .00 .00 BOX
A R | | | | |
54.921 2139.871 2.182 2142.053 288.00 18.85 5.52 2147.57 .00
3.75 T.OO 5.?00 7.?00 .00 | 0 .0 | | |
-I- |- e L R R
4,860 .0985 .0172 .08 2.18
2.25 1.22 .013 .00 .00 BOX
| | i | | | | |
59.781 2140.350 2.289 2142.639 288.00 17.98 5.02 2147.66 00
3.75 T.OO 5.?00 7.?00 .00 | 0 .0 | | |
-1- |- o LI L R
4.126 .0985 .0150 .06 2.29
2.09 1.22 .013 00 00 BOX
| | | | | | |
63.907 2140.757 2.400 2143.157 288.00 17.14 4.56 2147.72 00
3.75 T.OO 5.?00 7.?00 .00 | 0 .0 | | | |
-1- |- L L E B
3.486 .0985 .0132 .05 2.40
1.95 1.22 .013 00 00 BOX
| | | | | | | |
67.392 2141.100 2,518 2143.618 288.00 16.34 4.15 2147.76 00
3.75 7.00 5.000 7.000 .00 O .0
| | L I L O S b -1-
2.921 .0985 .0115 .03 2.52
1.82 1.22 .013 00 00 BOX

~l
o
w
=
N
N
=
N
=
w
o]
(o]
N
(]
~
o
N
=
N
N
o
N
o]
N
[o4]
(o]
(=]
o
I_\
v
v
o]

. . . 3.77 2147.80 .00
3.75 T.OO 5.?00 7.?00 .00 | 0 .0 | | | |
-1- -]- I I I
Page 10




—_— —

P e N N SN

e e

— p—

VVOV. Xt

2.419 .0985 .0101 .02 2.64
1.69 1.22 .013 .00 .00 BOX
A R | | | | |
72.732 2141.626 2.769 2144.396 288.00 14.86 3.43 2147.82 .00
3.75 T.OO 5.?00 7.000 .00 | 0 .0 | | | |
-I- |- L R R
1.968 .0985 .0089 02 2.77
1.57 1.22 .013 .00 .00 BOX
A R | | | | |
74.700 2141.820 2.905 2144.725 288.00 14.17 3.12 2147.84 .00
3.75 7.00 5.000 7.000 .00 O .0
I L LT L LR -1-
JUNCT STR .0988 .0070 .06 2.90
1.46 .013 .00 .00 BOX
T | | | | |
82.700 2142.610 3.222 2145.832 273.00 12.11 2.28 2148.11 .00
3.61 T.OO 5.?00 7.?00 .00 | 0 .0 | | |
-I- - L A RN
49.439 .0060 .0055 .27 3.22
1.19 3.15 .013 .00 .00 BOX
0 FILE: vvov.WSW WSS P GW - CIVILDESIGN Version 14.06
PAGE

Program Package Serial Number: 1267
WATER SURFACE PROFILE LISTING
Date: 1-25-2011 Time:11:38:55
valley view Blvd

water Surface Profile

Fedee e dededededededefe e dedefe e dededede ek dedefek e b dehedededede e de v defe ek vk S h A v h kv h S kR
Fededededededefedefefe e e e dededefe e defe e e e fedede e dedede ek ek

o | _Invert | Depth | water | Q | vel vel | Energy | Super
|Critical|Flow Top|Height/|Base Wt |No wth
Station | Elev | (FT) | Elev |  (CcFs) | (FPS) Head | Grd.ET.| Elev |

Depth | width |[Dia.-FT]or I.D.| 2ZL |Prs/Pip
|- [ e N
L/ETem |Ch STope | | | | SF Ave| HF | SE
Dpth|Froude N|Norm Dp | "N" | X-Fall| ZzR |Type ch

*********I********* dedededodedeed *********|*********|*******|*******|*********|*******l*
*******|********|*******I*******I***** |*******

| | | |
132.139 2142.905  3.285 2146.189  273.00 11.87  2.19 2148.38 .00
3.61 7.00  5.000  7.000 .00 0 .0
|- L T L L b -1-
41.227 0060 .0050 21 3.28
1.15  3.15 .013 |oo .00 |Box | | | |
I | | I
173.366 2143.150  3.445 2146.595  273.00 11.32  1.99 2148.59 .00

Page 11




P

—_—

595
3.19

JUNCT
.71

|
598.

2.86

74,

.60

672
2.86

_I_
JUNCT
.60

675
2.77

-1
.58

|
887.

2.77

JUNCT
.58

0 FILE:

212.

| |
.670 2143.200

7.00 5.000

| |
.670_ 2145.320

?.OO

STR

4.000

| |
.490  2145.700

5.00 4.000
-] - I|_
.0167

.013

STR

| |
.490  2145.750

VVOV.WSW

|
.614 2146.814

. 765

| |
.667 2150.367

|
.348 2151.098

vvov. txt
7.000 .00 O .0

.00 O 0

.00 O 0

.00 0 0

|
2150.135
5.000 .00 O

0

i00 .00 |BOX |

.00 O 0

.00 0 0

5.?00

.00 | 0 .0
-- | -

.00 .00 BOX

273.00 10.

162.00 8.

162.00 8.

137.00 6.

137.00 6.

131.00 6.

.0044 1.

.67 2151.
- -

.0017

.00

.00

4.66

4.41

4.74

4.35

WS PGW - CIVILDESIGN Version 14.06

PAGE 9
Page 12



VvVoV. txt _
Program Package Serial Number: 1267

WATER SURFACE PROFILE LISTING
Date: 1-25-2011 Time:11:38:55
valley view Blvd

water Surface Profile

Fededede R dede e de R fededede e hdededededede ke dede e dede e fedefef e e e de e deve e e de e e ek dede e hnk
Fedededeeded ok defedefe bR dh e h b hdhhhede Rt feddededeen

| Invert | Depth | Water | Q |  vel vel | Energy | Super
|Critical|Flow Top|Height/|Base wt| INo Wwth
Station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.ET.| Elev |

Depth | W1dth |IDia.-FTlor I.D.| ZL |Prs/Pip

L/ETlem |Ch Slope | | | | SF Ave| HF | SE
Dpth|Froude N|Norm Dp | "N" | X-Fall|] zR |Type ch

dedededededededede | Tededeededede el | deded oot | ek e dede e *********l*******l******wl*********l*******l*
*x*****l********I*******I*******l***** |**w****

| | | | | | I |
| | | | |
890.410 2146.760  4.638 2151.398  101.50  5.07 .40 2151.80 .00

2.34 5.00 4.000 5.000 .00 O .0
| e L T T R S -I-
12.350 .0041 .0017 .02 4.64
.45 2.43 .013 .00 .00 BOX
A R | | | | |
902.760 2146.810 4.609 2151.419 101.50 5.07 .40 2151.82 .00
2.34 ?.00 4.?00 5.000 .00 | 0 .0 | | |
- |- S R
JUNCT STR .0040 .0009 .00 4.61
.45 .013 .00 .00 BOX
T | | | | |
905.260 2146.820 4.919 2151.739 72.00 3.60 .20 2151.,94 .00
1.86 ?.00 4.?00 5.?00 .00 | 0 .0 | | | |
-I- |- LR U N
12.470 .0104 .0009 .01 4.92
.32 1.35 .013 .00 .00 BOX
A R | | | | |
917.730 2146.950 4,800 2151.750 72.00 3.60 .20 2151.95 .00
1.86 ?.OO 4.?00 5.?00 .00 | 0 .0 | | | |
- |- S L B N B
JUNCT STR .0046 .0009 .00 4.80
.32 .013 .00 .00 BOX
T | | | | |
922.070 2146.970 4.737 2151.707 72.00 4.00 .25 2151.96 .00

1.65 6.00 3.000 6.000 .00 O .0
|- |- I CREE EER

159.430 .0052 .0012 .20 4.74




vVvoVv. tXt

.41 1.47 .013 .00 .00 BOX
I | I | I | I I |
1081.500 2147.800 4,102 2151.903 72.00 4.00
1.65 ?.00 3.?00 6.?00 .00 | 0 .0 | I
- - |- SR C AR ER
6.000 .0052
.41 1.47 .013 .00 .00 BOX
| | I | I | I I !
1087.500 2147.800 4,102 2151.903 72.00 4,00
1.65 ?.00 3.000 6.000 .00 | 0 .0 | |
- |- |- S L
0
]
valley view Blvd
water surface Profile
-3623.05 I WH E
R
-3591.01
-3558.96
-3526.92
-3494 .87
-3462.83
-3430.78
-3398.74

Page 14
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.25
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~-3334,

~-3302

-3270.

-3238.

-3206.

-3174.

-3142.

-3110.

-3078.

-3046.

-3014.

-2982

-2950.

-2918.

-2886.

69

65

.60

56

52

47

43

38

34

29

25

20

.16

11

07

03

VVOV. tXt
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-2853.

~-2821.

~2789.

-2757.

-2725

~-2693

-2661.

-2629.

-2597.

-2565.

-2533.

-2501.

-2469.

-2437.

~2405.

98

94

89

85

.80

.76

71

67

62

58

53

49

45

40

36

VVOV. tXt

HwW
JIX

HwW

Page 16




-2373.

~-2341.

-2309.

-2277.

~2245

-2213.

~-2181.

-2149.

-2116.

-2084.

-2052

-2020.

-1988.

-1956.

-1924.

-1892

31

27

22

18

.13

09

04

00

96

91

.87

82

78

73

69

.64

VVoV.

Page

txt

HW

CH

17




-1860.

-1828.

-1796.

-1764.

-1732

-1700.

-1668.

-1636.

-1604.

-1572

-1540.

-1508.

~1476.

-1444.

-1411.

-1379.

60

55

51

47

.42

38

33

29

24

.20

15

11

06

02

98

93

VVOV. Xt

I H
TX

Page 18
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-1347.

-1315.

-1283.

-1251.

-1219.

-1187.

-1155.

-1123.

-1091.

-1059.

~-1027.

~995

-963.

-931.

-899.

-867.

89

84

80

75

71

66

62

57

53

49

44

.40

35

31

26

22

VVOV. tXt
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I WwH
I WH
I WwH
I H
I WH
I WwH
I  WH
I  WH
I  WH
I WH
I WH




— o ——

P — -

—.

-835.17

-803.13

-771.08

-739.04

~-707.00

-674.95

-642.91

-610.86

-578.82

-546.77

-514.73

-482.68

-450.64

-418.59

-386.55

vvov. txt
IX

Page 20




-354.50

-322.46

-290.42

-258.37

-226.33

-194.28 .
I W H E

-162.24 .
I WwWH E

-130.19

-98.15

-66.10

-34.06

-2.01 .
I wCH E

30.03 .
I w H E

62.07 .
IwWCH E

94.12 .
IwWCH E

126.16 .
IWCH E

vvov. txt

JX

TX
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158.

190.

222.

254,

286.

318.

350.

382.

414.

446,

478.

510.

542.

574.

606.

638.

21

25

30

34

39

43

48

52

56

61

65

70

74

79

83

88

Iw

I'w CH

CH

IWCH

I WCH

I

W CH

"IWCHE

I WCHE

T

WCH E

I WC HE

I WwC HE

I

I

W H

WCH

E

E

CHWE

vvov. txt

IX

IX
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— - — _— - —_

— — -

—.

670,

702

735

767.

799.

831.

863

895.

927.

959.

991.

1023.

1055.

1087.

2127.644

92

.97

.01

05

10

14

.19

23

28

32

37

41

46

50

I CHWE

I CHWE

I CHE

ICHW.

I C HWE.

VvVOoV. tXt

IX

IX

JIX

IX

R

2070.460 2078.629 2086.798 2094.968 2103.137
2135.813 2143.983 2152.151
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NOTES
1. GLOSSARY

I
C
W
S
H
E
X
B
Y =

2. STATIONS FOR POINTS AT A JUMP MAY NOT BE PLOTTED EXACTLY

nmwmnwnmnmwn

INVERT ELEVATION
CRITICAL DEPTH

WATER SURFACE ELEVATION
SUPER-ELEVATION

HEIGHT OF CHANNEL
ENERGY GRADE LINE
CURVES CROSSING OVER
BRIDGE ENTRANCE OR EXIT
WALL ENTRANCE OR EXIT

VVOV. tXt

Page 24
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STORM DRAIN HYDRAULIC CALCULATIONS

Location: Valley View and Oakey

Calculated By: Derek Velarde, PE

Date: 26-Jan-11

—_— P e T . S e e T T

Conduit Data Flow Data Energy Loss Data Energy and Hydraulic Data
Station Size Inverts Length| A Q v Hy S AVG Pipe Transitions Pipe Press } Comments
n

Ft , ¥ CES F1s | vae g ET/FT S H Hr H Hr He Hs Total Ui EGL IS HGL Flow ?
From To Width _|Height D/S uis Ft Ft Starting Downstream HGL 2151.90

DIVVO1 MHVV01 2.50 2147.97 2148.48 61.50 | 4.91 | 0.013 | 0.0049 36 7.33 | 0.84 0.008 0.008 0.47 | | 0.47 2153.21 216237 Yes
Starting Downstream HGL 2151.90

DIVV02 MHVV01 2.50 2147.97 2149.89 8.90 491 | 0.013 ] 0.0049 36 7.33 | 0.84 0.008 0.008 0.07 0.07 2152.80 2151.97 No
Starting Downstream HGL 2151.74

DIVV03 +MHVV02 2.50 2147.93 2148.95 59.30 | 4.91 | 0.013 | 0.0049 30 6.11 | 0.58 0.005 0.005 0.32 | 0.32 2152.64 2152.08 Yes
Starting Downstream HGL 2151.40

DIVV04 +MHVVO2 2.50 2147.93 2149.67 9.50 491 | 0.013 ] 0.0049 30 6.01 | 0.56 0.005 0.005 0.05 0.05 2152.01 2151.45 No
70.00 Starting Downstream HGL 2150.49

DIVV05 MHVV03 1.50 2148.00 2148.49 5750 | 1.77 | 0.013 | 0.0049 6 340 | 0.18 0.003 0.003 0.19 0.19 2150.86 2150.68 Yes
Starting Downstream HGL 2150.14

DIVV06 MHVV04 2.50 2145.37 2145.99 6.20 491 | 0.013 ] 0.0049 25 509 | 0.40 0.004 0.004 0.02 0.02 2150.57 2150.16 Yes
Starting Downstream HGL 2147.96

MHOAK1 MHVV10 5.00 | 3.00 2143.30 2143.89 43.20 | 15.00 [ 0.013 | 0.0049 | 111 7.40 | 0.85 0.005 0.014 0.59 0.59 2149.40 2148.55 Yes

DIOAKO1 MHOAKOQ2 2.50 2144.14 2145.69 51.30 | 491 | 0.013 | 0.0049 62 | 12.63 | 2.48 0.023 0.023 1.17 1.17 2152.20 2149.72 Yes
Starting Downstream HGL 2147.96

MHOAK1 MHVV10 5.00 | 3.00 2143.30 2143.89 43.20 | 15.00 | 0.013 | 0.0049 111 | 7.40 | 0.85 0.005 0.009 0.41 0.41 2149.22 2148.37 Yes

DIOAKO2 MHOAKO1 2.50 2144.02 2144.19 1150 | 491 | 0.013 | 0.0049 49 998 | 1.55 0.014 0.014 0.16 0.16 2150.08 2148.53 Yes
Starting Downstream HGL 2145.83

DIOAKO3 MHOAKO03 1.50 2143.86 2146.31 8.00 1.77 | 0.013 | 0.0049 15 849 | 1.12 0.020 0.020 0.16 0.16 2147.11 2145.99 No
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Project Description. .

Friction Method

Solve For

InputData

Roughneés Coefficient
Channel Slope
Normal Depth
Diameter

Discharge

Results

Discharge
Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width

Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF OutputData

Upstream Depth
Profile Description
Profile Headloss

Average End Depth Over Rise

PIPE OAKP1

Manning Formula

Full Flow Capacity

0.013
3.02
2.50
2.50

71.28

71.28
2.50
4.91
7.85
0.63
0.00
2.44

100.0

0.02693

14.52
3.28
5.78
0.00

76.67

71.28
3.02

SubCritical

0.00
0.00

0.00

0.00
0.00

%

ft*/s

fti/s

ft2
ft

ft/ft
ft/s
ft

ft®/s
ft¥/s
%

ft

ft

%
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PIPE OAKP1

GVF Output Data .~ : Ty

Normal Depth Over Rise 100.00 %
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 2,560 ft
Critical Depth 2.44 ft
Channel Slope 3.02 %
Critical Slope 0.02693 fi/ft
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Project Description

Friction Method

PIPE OAKP2

Manning Formula

Solve For Full Flow Capacity

Input Data -

Roughness Coefficient 0.013
Channel Slope 150 %
Normal Depth 250 ft
Diameter 250 ft
Discharge 50.23 fi3¥/s
Results

Discharge 50.23 ft¥s
Normal Depth 250 ft
Flow Area 4.91 ft?
Wetted Perimeter 7.85
Hydraulic Radius 0.63

Top Width 0.00
Critical Depth 2.30
Percent Full 100.0 %
Critical Slope 0.01302 ft/ft
Velocity 10.23 ft/s
Velocity Head 1.63 ft
Specific Energy 413 ft
Froude Number 0.00
Maximum Discharge 54.04 ft¥/s
Discharge Full 50.23 ft¥s
Slope Full 150 %
Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 1t
Profile Description

Profile Headloss 0.00 1t
Average End Depth Over Rise 0.00 %

Bentley Systems, Inc. Haestad Methods SdetiieEldedMaster V8i (SELECTseries 1) [08.11.01.03]
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PIPE OAKP2
GVF Output Data T -
Normal Depth Over Rise 100.00 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 2.50 ft
Critical Depth 2,30 ft
Channel Slope 1.50 %
Critical Slope 0.01302 ft/ft
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Project Description-
Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope
Normal Depth
Height

Bottom Width
Discharge
Results
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Discharge Fuli
Slope Full

Flow Type

GVF Input Data -

Downstream Depth
Length
Number Of Steps

GVF OutputData

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

PIPE OAKP3

Manning Formula

Full Flow Capacity

0.013
1.36
3.00
3.00
5.00

191.53

15.00
16.00
0.94
5.00
3.57
100.0
0.00526
12.77
2.53
5.63
1.30
191.53
0.01360

Supercritical

0.00
0.00

0.00

0.00
0.00
100.00
Infinity

%
ft

ft¥/s

ftZ

ft
%
ft/ft
ft/s

ft¥/s
fi/ft

ft

ft

%
%
ft/s
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PIPE OAKP3
GVF Output Data - E
Upstream Velocity Infinity  ft/s
Normal Depth 3.00 ft
Critical Depth 3.57 ft
Channel Slope 1.36 %
Critical Slope 0.00526 ft/ft
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PIPE OAKP5
Project Description =+ ‘ G
Friction Method Manning Formula
Solve For Full Flow Capacity
Input Data
Roughness Coefficient 0.013
Channel Slope 3060 %
Normal Depth 1.50 ft
Diameter 1.50 ft
Discharge 58.10 ft3/s
Results
Discharge 58.10 ft¥s
Normal Depth 1.50 ft
Flow Area 177 ft?
Wetted Perimeter 4.71
Hydraulic Radius 0.38
Top Width 0.00
Critical Depth 1.50
Percent Full 1000 %
Critical Slope 0.29980 ft/ft
Velocity 32.88 ftis
Velocity Head 16.80 ft
Specific Energy 18.30 ft
Froude Number 0.00
Maximum Discharge 62.50 ft¥s
Discharge Full 58.10 ft%s
Slope Full 30.60 %
Flow Type SubCritical
GVF InputData
Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF OutputData
Upstream Depth 0.00 ft
Profile Description
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.00 %

Bentley Systems, Inc. Haestad Methods SdhetitieCEltwiMaster V8i (SELECTseries 1) [08.11.01.03]
1/20/2011 6:02:25 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2
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PIPE OAKP5
GVF Output Data - s
Normai Depth Over Rise 100.00 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 1.50 ft
Critical Depth 1.50 it
Channel Slope 3060 %
Critical Slope 0.29980 ft/ft
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Project Description

Friction Method

PIPE VVP1

Manning Formula

Solve For Full Flow Capacity

Input Data

Roughness Coefficient 0.013
Channel Slope 0.83 %
Normal Depth 2.50 ft
Diameter 2.50 it
Discharge 37.34 s
Results =~

Discharge 37.34 fts
Normal Depth 250 ft
Flow Area 491 ft?
Wetted Perimeter 7.85 ft
Hydraulic Radius 0.63 ft
Top Width 0.00 ft
Critical Depth 2.07 ft
Percent Full 1000 %
Critical Slope 0.00815 ft/ft
Velocity 7.61 fils
Velocity Head 0.90 ft
Specific Energy 3.40 ft
Froude Number 0.00
Maximum Discharge 40.17 ft¥s
Discharge Full 37.34 ft¥s
Slope Full 0.83 %
Flow Type SubCritical

GVF Input Data -

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 1t
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 0.00 %

Bentley Systems, Inc. Haestad Methods SdhutitheyCElteMaster VB (SELECTseries 1) [08.11.01.03]
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PIPE VVP1

GVF Output Data . sl il
Normal Depth Over Rise 100.00 %
Downstream Velocity Infinity  ft/s
Upstream Velocity infinity  ft/s
Normal Depth 250 ft
Critical Depth 2.07 ft
Channel Slope 083 %
Critical Slope 0.00815 ft/ft
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Project Description

Friction Method

PIPE VVP2

Manning Formula

Solve For Full Flow Capacity

Input Data -

Roughness Coefficient 0.013
Channel Slope 21.60 9%
Normal Depth 2.50 ft
Diameter 2.50 ft
Discharge 190.62 ft¥/s
Results

Discharge 190.62 ft%/s
Normal Depth 250 ft
Flow Area 491
Wetted Perimeter 7.85 ft
Hydraulic Radius 0.63 ft
Top Width 0.00 ft
Critical Depth 2,50 ft
Percent Full 1000 %
Critical Slope 0.21218 ftfft
Velocity 38.83 fit/s
Velocity Head 23.43 ft
Specific Energy 25.93 ft
Froude Number 0.00
Maximum Discharge 205.05 ft¥s
Discharge Full 190.62 ft¥s
Slope Full 2160 %
Flow Type SubCritical

’GVF Input Data

Downstream Depth 0.00 1t
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 0.00 9%

Bentley Systems, Inc. Haestad Methods SdetidieCBlueMaster V8i (SELECTseries 1) [08.11.01.03]
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PIPE VVP2
GVF Output Data - " .

Normal Depth Over Rise 100.00 %
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 250 ft
Critical Depth 250 ft
Channel Slope 2160 %
Critical Slope 0.21218 ft/t
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PIPE VVP4

Project Description - ; b
Friction Method Manning Formula
Solve For Full Flow Capacity
Input Data
Roughness Coefficient 0.013
Channel Slope 172 %
Normal Depth 2.50 ft
Diameter 250 ft
Discharge 53.79 f{t%s
Results -
Discharge 53.79 ft¥s
Normal Depth 250 ft
Flow Area 491 ft
Wetted Perimeter 7.85 ft
Hydraulic Radius 0.63 ft
Top Width 0.00 ft
Critical Depth 2.34 ft
Percent Full 1000 %
Critical Slope 0.01486  ft/ft
Velocity 10.96 ft/s
Velocity Head 1.87 ft
Specific Energy 437 1t
Froude Number 0.00
Maximum Discharge 57.86 ft¥s
Discharge Full 53.79 ft¥s
Slope Full 172 %
Flow Type SubCritical
GVF InputData
Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.00 1t
Profile Description
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.00 %

Bentley Systems, Inc. Haestad Methods SdbstitieyCRltwMaster V8i (SELECTseries 1) [08.11.01.03]
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PIPE VVP4

GVF Output Data- SEe N T
Normal Depth Over Rise 100.00 %
Downstream Velogity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 250 ft
Critical Depth 2,34 ft
Channel Slope 1.72 %
Critical Slope 0.01486 ft/ft
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PIPE VVP5

Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data -

Roughness Coefficient 0.013
Channel Slope 18.30 %
Normal Depth 1.50 ft
Diameter 1.50 ft
Discharge 44.93 ft¥/s
Results

Discharge 44,93 ft¥/s
Normal Depth 1.50 ft
Flow Area 1.77 ft?
Wetted Perimeter 4.71
Hydraulic Radius 0.38

Top Width 0.00
Critical Depth 1.50
Percent Full 1000 %
Critical Slope 0.17848 fi/ft
Velocity 2543 fi/s
Velocity Head 10.05 ft
Specific Energy 11.55 ft
Froude Number 0.00
Maximum Discharge 48,34 ft¥/s
Discharge Full 4493 ft¥ls
Slope Full 18.30 %
Flow Type SubCritical

GVF InputData

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVFOutputData =~ =

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 0.00 %

Bentley Systems, Inc. Haestad Methods SdBetitieCEltteMaster V8i (SELECTseries 1) [08.11.01.03]
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PIPE VVP5

‘GVF Output Data S

Normal Depth Over Rise 100.00 %
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 1.50 ft
Critical Depth 1.50 ft
Channel Slope 18.30 %
Critical Slope 0.17848 ft/ft
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PIPE VVP7
Project Description L ‘
Friction Method Manning Formula
Solve For Full Flow Capacity
Input Data -
Roughness Coefficient 0.013
Channel Slope 085 %
Normal Depth 1.50 ft
Diameter 1.50 ft
Discharge 9.67 ft¥s
Results
Discharge 9.67 ft¥s
Normal Depth 1.50 ft
Flow Area 1.77 ft?
Wetted Perimeter 471 ft
Hydraulic Radius 0.38
Top Width 0.00 ft
Critical Depth 1.20
Percent Full 1000 %
Critical Slope 0.00886  ft/ft
Velocity 547 ft/s
Velocity Head 047 ft
Specific Energy 1.97 it
Froude Number 0.00
Maximum Discharge 10.40 ft¥/s
Discharge Full 9.67 ft¥fs
Slope Full 085 %
Flow Type SubCritical
GVF Input Data
Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF OutputData
Upstream Depth 0.00 ft
Profile Description
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.00 %

Bentley Systems, Inc. Haestad Methods SdBetitieCElteMaster V8i (SELECTseries 1) [08.11.01.03]
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PIPE VVP7

GVF Output Data- s

Normal Depth Over Rise 100.00 %
Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity ~ ft/s
Normal Depth 1.50 ft
Critical Depth 1.20 ft
Channel Slope 085 %
Critical Slope 0.00886 ft/ft
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PIPE VVP9
Project Description T
Friction Method Manning Formula
Solve For Full Flow Capacity
Input Data -
Roughness Coefficient 0.013
Channel Slope 10.00 %
Normal Depth 1.50 ft
Diameter 1.50 ft
Discharge 33.22 ft¥s
Results
Discharge 33.22 fi¥s
Normal Depth 150 ft
Flow Area 1.77 ft?
Wetted Perimeter 4.71
Hydraulic Radius 0.38
Top Width 0.00
Critical Depth 1.50
Percent Full 100.0 %
Critical Slope 0.09555  ft/ft
Velocity 18.80 ft/s
Velocity Head 5.49
Specific Energy 6.99
Froude Number 0.00
Maximum- Discharge . 3573 ft¥/s
Discharge Full 33.22 ft¥s
Slope Full 10.00 %
Flow Type SubCritical
GVF InputData
Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF OutputData
Upstream Depth 0.00 ft
Profile Description
Profile Headloss 0.00 1t
Average End Depth Over Rise 0.00 %
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PIPE VVP9

GVF Output Data ‘ '

Normal Depth Over Rise 100.00 %
Downstream Velocity Infinity  ft/s
Upstream Velocity " Infinity  ft/s
Normal Depth 1.50 it
Critical Depth 1.50 ft
Channel Slope 10.00 %
Critical Slope 0.09555  ft/ft

1/20/2011 5:37:10 PM
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Jones & Valley View Cotridor Improvements
Draft Drainage Memorandum

APPENDIX B

ATTACHMENT B-1
ATTACHMENT B-2

REFERENCED PB BASIN MAP
STORM DRAIN EXHIBIT
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Jones & Valley View Cotridor Improvements
Draft Drainage Memorandum

Attachment B-1 (Referenced PB Basin Map)
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