Culvert Calculator Report

i Pics 01-04
Comments: Pics 1-4
Solve For: Discharge
Culvert Summary
Allowable HW Elevation 20.00 ft Headwater Depth/Height 1.256
Computed Headwater Elevation 20.00 ft Discharge 774.81 cfs
i Inlet Control HW Elev. 19.04 ft Tailwater Elevation 0.00 ft
li Outlet Control HW Elev. 20.00 ft Control Type Entrance Control
.
; Grades
Upstream Invert 10.00 ft Downstream Invert 9.00 ft
Length 100.00 ft Constructed Slope 1.0000 %
Hydraulic Profile
Profile S2 Depth, Downstream 461 ft
Slope Type Steep Normal Depth 3.99 ft
Flow Regime Supercritical Critical Depth 5.71 ft
Velocity Downstream 16.81 ft/s Critical Slope 0.3805 %
i Section
: Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 10.00 ft
Section Size 10x 8 ft Rise 8.00 ft
: Number Sections 1
] Outlet Control Properties
fg Outlet Control HW Elev. 20.00 ft Upstream Velocity Head 2.86 ft
s Ke 0.50 Entrance Loss 1.43 ft
L) Inlet Control Properties
i Inlet Control HW Elev. 19.04 ft Flow Control - N/A
3{ Inlet Type 45° non-offset wingwall flares Area Full 80.0 ft?
K 0.49700 HDS 5 Chart 12
M 0.66700 HDS 6 Scale 1
- Cc 0.03390 Equation Form 2
Y 0.80300

Title: Chino Valley ADMS

g:\...\reports\drainage\culvertmaster\cv-adms.cvm
11/23/10 01:10:26 BMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-7655-1666 Page

Project Engineer: Brian A. Bucholtz, P.E., CFA
CulvertMaster v3.1 {03.01.009.0C



Rating Table Report

Pics 01-04
Range Data:
Minimum Maximum Increment
Allowable HW E - 10.00 20.00 1.00 ft
HW Elev. (fifpischarge (cfs)

10.00 0.00

11.00 24.50

12.00 69.30

13.00 127.31

14.00 196.01

15.00 273.94

16.00 360.10

17.00 453.78

18.00 554.41

19.00 661.54

20.00 774.81

Title: Chino Valley ADMS
g:\...\reports\drainage\culvertmaster\cv-adms.cvm

11/11/10 03:25:10 BMBentley Systems, iInc.

Haestad Methods Solution Center

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]

Watertown, CT 06795 USA

+1-203-755-1666

Page 1 of 1



Culvert Calculator Report

Pics 05-06
Comments: Pics 5-6
Solve For: Discharge
Culvert Summary
Allowable HW Elevation 16.00 ft Headwater Depth/Height 1.50
Computed Headwater Elevation 16.00 ft Discharge 576.16 cfs
Inlet Control HW Elev. 16.94 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 16.00 ft Control Type Entrance Control
Grades
Upstream Invert 10.00 ft Downstream Invert 9.00 ft
. Length 100.00 ft Constructed Slope 1.0000 %
|
Hydraulic Profile
Profile S2 Depth, Downstream 265 ft
Slope Type Steep Normal Depth 240 ft
Flow Regime Supercritical Critical Depth 343 ft
Velocity Downstream 13.568 ft/s Critical Slope 0.3728 %
| Section .
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 8.00 ft
. Section Size 8x4ft Rise 4.00 ft
Number Sections 2
o
y Outlet Control Propetrties
; Outlet Control HW Elev. 16.00 ft Upstream Velocity Head 1.71 ft
..... j Ke 0.50 Entrance Loss 0.86 ft
.
L] Inlet Control Properties
_____ Inlet Control HW Elev. 15.94 ft Flow Control N/A
]? Inlet Type 45° non-offset wingwall flares Area Full 64.0 ft*
L] K 0.49700 HDS 5§ Chart 12
M 0.66700 HDS 5 Scale 1
- C 0.03390 Equation Form 2
L Y 0.80300
’:I Title: Chino Valley ADMS " Project Engineer: Brian A. Bucholtz, P.E., CFN
g:\...\reports\drainage\culvertmaster\cv-adms.cvm . CulvertMaster v3.1 [03.01.009.00
H 11/23/10 01:10:26 RMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page ¢



Rating Table Report

Pics 05-06

s R — |

—

Range Data:

Minimum Maximum
Allowable HW E 10.00 16.00

Increment
1.00 ft

HW Elev. (ft]bischarge (cfsb

10.00 0.00
11.00 39.20
12.00 110.88
13.00 203.70
14.00 313.62
15.00 438.30
16.00 576.16

Title: Chino Valley ADMS

g:\...\reports\drainage\cuivertmaster\cv-adms.cvm

11/08/10 01:58:24 EMBentley Systems, Inc.

Haestad Methods Solution Center

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00;

Watertown, CT 06795 USA +1-203-755-1666

Page 1 of 1



Culvert Calculator Report

Pics 07-08
Comments: Pics 7-8
Solve For: Discharge
Culvert Summary
Aliowable HW Elevation 13.00 ft Headwater Depth/Height 1.50
Computed Headwater Elevation 13.00 ft Discharge 16.88 cfs
Iniet Control HW Elev. 12.71 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 13.00 ft Control Type Outlet Control
Grades
{ Upstream Invert 10.00 ft Downstream Invert 9.50 ft
: Length 50.00 ft Constructed Slope 1.0000 %
|
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 1.48 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 1.48 ft
Velocity Downstream 6.77 ft/s Critical Slope 2.3522 %
Section
, Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 200 fi
Section Size 24 inch Rise 2.00 ft
Number Sections 1
] Outlet Control Properties
; Outiet Control HW Elev. 13.00 ft Upstream Velocity Head 0.45 ft
! Ke 0.90 Entrance Loss 0.40 ft
|
L Inlet Control Properties
Inlet Control HW Elev. 1271 ft Flow Control N/A
Inlet Type Projecting Area Full 3.1 2
L K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
~ C 0.05530 Equation Form 1
Y 0.54000

Title: Chino Valley ADMS

g:\...\reports\drainage\culvertmaster\cv-adms.cvm

11/23/10 01:10:26 EMBentley Systems, Inc.

Haestad Methods Solution Center

Project Engineer: Brian A. Buchoitz, P.E., CFN
CulvertMaster v3.1 [03.01.009.00

Watertown, CT 06795 USA +1-203-755-1666 Page €



Rating Table Report

Pics 07-08
Range Data:
Minimum Maximum Increment
Allowable HW E 10.00 13.00 0.50 ft
' é HW Elev. (ﬂ)#)ischarge (cfsb
|
10.00 0.00
10.50 0.83
1 11.00 3.1
j 11.50 6.51
12.00 10.58
P 12.50 14.46
13.00 16.88
AN
|
%
L
i
7l
rl
Title: Chino Valley ADMS Project Engineer: Brian A. Bucholtz, P.E., CFN
g:\...\reports\drainage\culvertmaster\cv-adms.cvm _ CulvertMaster v3.1 [03.01.008.00
11/08/10 02:00:25 EMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of °

|



Culvert Calculator Report

Pics 09-10

Comments: Pics 9-10

Solve For: Discharge
Culvert Summary
Allowable HW Elevation 14.00 f Headwater Depth/Height 1.33
Computed Headwater Elevation 14.00 ft Discharge 44.24 cfs
inlet Control HW Elev. 13.88 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 14.00 ft Control Type Outlet Control
Grades
Upstream Invert 10.00 ft Downstream Invert 9.50 ft
Length 50.00 ft Constructed Slope 1.0000 %
Hydraulic Profile
Profile ’ M2 Depth, Downstream 217 ft
Slope Type Mild Normal Depth N/A
Flow Regime Subcritical Critical Depth 217 ft
Velocity Downstream 8.09 fi/s Critical Slope 1.9743 %
Section
Section Shape Circular Mannings Coefficient : 0.024
Section Material CMP Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. ' 14.00 ft Upstream Velocity Head 0.66 ft
Ke 0.90 Entrance Loss 0.60 ft
Inlet Control Properties
Inlet Control HW Elev. 13.88 f Flow Control N/A
Inlet Type Projecting Area Full 71 ft2
K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Title: Chino Valley ADMS ) Project Engineer: Brian A. Bucholtz, P.E., CFM

g:\...\reports\drainage\culvertmaster\cv-adms.cvim CulvertMaster v3.1 [03.01.009.00]

11/23/10 01:10:26 BEMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 7



Rating Table Report
Pics 09-10

Range Data:

Minimum Maximum
Allowable HW E 10.00

14.00

Increment
1.00 ft

HW Elev. (ftpischarge (cfs
10.00 0.00
11.00 3.93
12.00 14.36
13.00 .29.16
14.00 44.24

Title: Chino Valley ADMS
g:\...\reports\drainage\culvertmaster\cv-adms.cvm
11/11/10 03:24:49 BMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]



Culvert Calculator Report

& Pic 16
|
L Comments: Pic 16
i Solve For: Discharge
| Culvert Summary
|
Allowable HW Elevation 12.50 ft Headwater Depth/Height 1.67
Computed Headwater Elevation 12.50 ft Discharge 9.35 cfs
- intet Control HW Elev. 12.35 ft Tailwater Elevation 0.00 ft
| Outlet Control HW Elev. 12.50 ft Control Type Outiet Control
Pl
o Grades
. Upstream Invert 10.00 ft Downstream Invert 9.80 ft
: Length 20.00 ft Constructed Slope 1.0000 %
|
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 1.18 ft
Slope Type Mild Normali Depth N/A ft
Flow Regime Subcritical Critical Depth 1.18 ft
Velocity Downstream 6.26 ft/s Critical Slope 29151 %
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Number Sections - 1
‘ Outlet Control Properties
Outlet Control HW Elev. 12.50 ft Upstream Velocity Head 0.44 ft
Ke 0.90 Entrance Loss 0.39 ft
|
A Inlet Control Properties
7 Inlet Control HW Elev. 12.35 ft Flow Control N/A
‘ Inlet Type Projecting Area Full 1.8 ft?
N K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Title: Chino Valley ADMS
g:\...\reports\drainage\culvertmaster\cv-adms.cvm

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]

11/23/10 01:10:25 BMBentiey Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1



Rating Table Report

f

Pic 16
Range Data:
Minimum Maximum Increment
Allowable HW E 10.00 12.50 0.50 ft
HW Elev. (ﬂﬂ)ischarge (cfsb

10.00 0.00

10.50 0.71

11.00 2.58

11.50 5.15

12.00 7.70

12.50 9.35

Title: Chino Valley ADMS Project Engineer: Brian A. Bucholtz, P.E., CFM

g:\...\reports\drainage\culvertmaster\cv-adms.cvm : CulvertMaster v3.1 [03.01.009.00]
11/08/10 02:01:01 BMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1



Culvert Calculator Report

Pics 17-18

Comments: Pics 17-18

Solve For: Discharge

Culvert Summary

Allowable HW Elevation 12.50 ft Headwater Depth/Height 1.67
Computed Headwater Elevation 12.50 ft Discharge 8.31 cfs
Inlet Control HW Elev. 12.05 ft Tailwater Elevation 0.00 ft
Outlet Contro! HW Elev. 12.50 ft Control Type Outlet Control
Grades

Upstream Invert 10.00 ft Downstream Invert 9.50 ft
Length 50.00 ft Constructed Slope 1.0000 %
Hydraulic Profile

Profile CompositeM2PressureProfile Depth, Downstream 112 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 112 ft
Velocity Downstream 5.89 fi/s Critical Stope 2.6084 %
Section

Section Shape Circular Mannings Coefficient 0.024
Sect_ion Material CMP Span 1.50 ft
Section Size 18 inch Rise 1.60 ft
Number Sections 1
Outlet Control Properties

Outiet Control HW Elev. 12.50 ft Upstream Velocity Head 0.34 ft
Ke 0.90 Entrance Loss 0.31 ft
Inlet Control Properties

Inlet Control HW Elev. 12.05 ft Flow Control N/A
Iniet Type Projecting Area Fuil 1.8 fiz
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

(] 0.05530 Equation Form 1

Y 0.54000

Title: Chino Valley ADMS

g:\...\reports\drainage\culvertmaster\cv-adms.cvm

11/23/10 01:10:26 BMBentley Systems, Inc.

Haestad Methods Solution Center

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]

Watertown, CT 06795 USA  +1-203-755-1666

Page 8



Rating Table Report
Pics 1718

4

Range Data:

Minimum Maximum
Allowable HW E 10.00

12.50

Increment
0.50 ft

HW Elev. (ftPischarge (
10.00 0.00
10.50 0.71
11.00 2.58
11.50 5.11
12.00 7.19
12.50 8.31

Title: Chino Valley ADMS

g:\...\reports\drainage\culvertmaster\cv-adms.cvm
11/08/10 01:59:34 EMBentley Systems, Inc.

Project Engineer: Brian A. Bucholtz, P.E., CFM

Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666

CulvertMaster v3.1 [03.01.009.00]

Page 1 of 1



Culvert Calculator Report

Pics 19-20

.
B

]

Comments: Pics 19-20

Solve For: Discharge

Culvert Summary

Allowable HW Elevation 16.00 ft Headwater Depth/Height 1.50
Computed Headwater Elevation 16.00 ft Discharge 216.06 cfs
Inlet Control HW Elev. 15.94 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 16.00 ft Control Type Entrance Control
Grades
Upstream Invert 10.00 ft Downstream Invert 9.00 ft
Length 100.00 ft Constructed Slope 1.0000 %
Hydraulic Profile
Profile s2 Depth, Downstream 273 #t
Slope Type Steep Normal Depth 255 ft
Flow Regime Superecritical Critical Depth 343 ft
Velocity Downstream 13.20 fi/s Critical Slope 0.4512 %
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 6.00 ft
Section Size 6x4it Rise 4.00 ft
Number Sections 1
Outiet Control Properties
Outlet Control HW Elev. 16.00 ft Upstream Velocity Head 1.71 ft
Ke 0.50 Entrance Loss 0.86 ft
inlet Control Properties
Inlet Control HW Elev. 15.94 ft Flow Control N/A
Inlet Type 45° non-offset wingwall flares Area Full 24,0 ft?
K 0.49700 HDS 5 Chart 12
M 0.66700 HDS 5 Scale 1
C 0.03390 Equation Form 2
Y 0.80300

Title: Chino Valley ADMS

g:\...\reports\drainage\culvertmaster\cv-adms.cvm

11/23/10 01:10:26 B\Bentley Systems, Inc.

Haestad Methods Solution Center

Project Engineer: Brian A. Bucholtz, P.E., CFM

Watertown, CT 06785 USA = +1-203-755-1666

CulvertMaster v3.1 [03.01.009.00]
Page 9



Rating Table Report
Pics 19-20

Range Data:

Minimum Maximum [ncrement
Allowable HW E 10.00 16.00 1.00 ft

i HW Elev. (ftischarge (cf

10.00 0.00
‘ 11.00 14.70
i 12.00 41.58
| 13.00 76.39
14.00 117.61

i 16.00 164.36
| 16.00 216.06

’7 ’ . Project Engineer: Brian A. Bucholtz, P.E., CFM

Title: Chino Valley ADMS
g:\...\reports\drainage\culvertmastericv-adms.cvm CulvertMaster v3.1 {03.01.009.00]

[ "] - 11/16/10 03:51:57 RMBentiey Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1



Culvert Calculator Report

é Pics 21-22
Comments: Pics 21-22
: Solve For: Discharge
Cuivert Summary
Allowable HW Elevation 12.50 ft Headwater Depth/Height 1.67
Computed Headwater Elevation 12.50 ft Discharge 8.31 cfs
j Inlet Control HW Elev. 12.05 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 12.50 ft Control Type Outlet Control
.
P Grades
i Upstream Invert 10.00 ft Downstream Invert 9.50 ft
(i Length 50.00 ft Constructed Slope 1.0000 %
y
-
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 1.12 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 112 ft
Velocity Downstream 5.89 ft/s Critical Slope 2.6084 %
: Section
' Section Shape Circular Mannings Coefficient 0.024
Section Material cMmpP Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 1
Outlet Control Properties
: Outlet Control HW Elev. 12.50 ft Upstream Velocity Head 0.34 ft
’ Ke 0.90 Entrance Loss 0.31 ft
| Inlet Control Properties
) Iniet Control HW Elev. 12.05 ft Flow Control N/A
E Inlet Type Projecting Area Full 1.8 ft2
N K 0.03400 HDS & Chart 2
M 1.50000 HDS 5 Scale 3
- (o} 0.05530 Equation Form 1
Y 0.54000 .

Title: Chino Valley ADMS

g:\...\reports\drainage\culvertmaster\cv-adms.cvm

11/23/10 01:10:26 EMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]
Page 10



Rating Table Report

Pics 21-22
Range Data:
Minimum Maximum Increment
Allowable HW E 10.00 12.50 0.50 ft
HW Elev. (ftPischarge (cfs|

10.00 0.00

10.50 0.71

11.00 2.68

11.50 5.1

12.00 7.19

12.50 8.31

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]
Page 1 of 1

Title: Chino Valley ADMS
g:\...\reports\drainage\culvertmaster\cv-adms.cvm ’
11/16/10 10:46:21 AMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666



Culvert Calculator Report

Pics 23-24
Comments: Pics 23-24
Solve For: Discharge
Cuivert Summary
Allowable HW Elevation 15.00 ft Headwater Depth/Height 1.67
Computed Headwater Elevation 15.00 ft Discharge 1,052.13 cfs
N inlet Control HW Elev. 15.00 ft Tailwater Elevation 0.00 ft
‘5 Outlet Control HW Elev. 14.87 ft Control Type inlet Control
{
Grades
! Upstream Invert 10.00 ft Downstream Invert 9.00 ft
‘ Length 100.00 ft Constructed Slope 1.0000 %
Hydraulic Profile
Profile S2 Depth, Downstream 207 ft
Slope Type Steep Normmal Depth 187 ft
Flow Regime Supercritical Critical Depth 278 ft
Velocity Downstream 12.70 fi/s Critical Slope 0.3158 %
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 10.00 ft
Section Size 10x3ft Rise 3.00 ft
Number Sections 4
. Outlet Control Properties
| Outlet Control HW Elev. 14.87 ft Upstream Velocity Head 1.39 ft
L Ke 0.50 Entrance Loss 0.70 ft
J
..... ! Inlet Control Properties
_ Inlet Control HW Elev. 15.00 ft Flow Contro! N/A
J Inlet Type 45° non-offset wingwall flares Area Full 120.0 ft2
L.i K 0.49700 HDS 5 Chart 12
M 0.66700 HDS 5 Scale 1
i (o] 0.03390 Equation Form 2
| Y 0.80300

Title: Chino Valley ADMS

g:\...\reports\drainage\cuivertmaster\cv-adms.cvm

11/23/10 01:10:27 BMBentley Systems, Inc. Haestad Methods Solution Center

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 {03.01.009.00]

Watertown, CT 06795 USA +1-203-755-1666 Page 11



Rating Table Report
Pics 23-24

Range Data:

Minimum

Allowable HW E 10.00

Maximum Increment

16.00

1.00 ft

HW Elev. (ftJpischarge (
10.00 0.00
11.00 98.01
12.00 277.20
13.00 509.26
14.00 784.05
15.00 1,052.13

Title: Chino Valley ADMS

g:\...\reports\drainage\culvertmastericv-adms.cvm

Project Engineer: Brian A. Bucholitz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]

11/16/10 10:47:11 AMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1



Culvert Calculator Report

Pics 25-26
i
Comments: Pics 25-26
' Solve For: Discharge
|
} Culvert Summary
= Allowable HW Elevation 14.00 ft Headwater Depth/Height 2.00
| Computed Headwater Elevation 14.00 ft Discharge 108.18 cfs
| ‘Inlet Control HW Elev. 1317 ft Tailwater Elevation 0.00 ft
‘! ' [’ Outlet Control HW Elev., 14.00 ft Control Type Outlet Control
f | Grades
b Upstream Invert 10.00 ft Downstream Invert 9.50 ft
, Length 50.00 ft Constructed Slope 1.0000 %
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 1.66 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 1.66 ft
Velocity Downstream 7.75 ftis Critical Slope 3.0401 %
P Section
f Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.00 ft
Section Size 24 inch Rise 2.00 ft
Number Sections 5
i Outlet Controf Properties
! Outlet Control HW Elev. 14.00 ft Upstream Velocity Head 0.74 ft
- Ke 0.50 Entrance Loss 0.37 ft
i
| Inlet Control Properties
Inlet Control HW Elev. 13.17 ft Flow Control N/A
! Inlet Type Headwall Area Full 15.7 ft2
L K 0.00780 HDS 5 Chart 2
M 2.00000 HDS 5 Scale 1
C 0.03790 Equation Form 1
Y 0.69000

Title: Chino Valley ADMS

g:\...\reports\drainage\culvertmaster\cv-adms.cvm

11/23/10 01:10:27 RMBentley Systems, Inc.

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]

Haestad Methods Solution Center Watertown, CT 06795.USA  +1-203-755-1666



Rating Table Report
Pics 25-26

Range Data:

Minimum Maximum Increment
Allowable HW E 10.00

14.00

1.00 ft

HW Elev. (ftpischarge (cfs|
10.00 0.00
11.00 17.65
12.00 58.20
13.00 88.28
14.00 108.18

Title: Chino Valley ADMS

g:\...\reports\drainage\culvertmaster\cv-adms.cvim
11/19/10 01:58:19 EMBentley Systems, Inc.

Project Engineer: Brian A. Bucholtz, P.E., CFM

Haestad Methods Solution Center Watertqwn, CT 06795 USA +1-203-755-1666

CulvertMaster v3.1 [03.01.009.00]

Page 1 of 1



Culvert Calculator Report

Pics 27-28

Comments: Pics 27-28

Solve For: Discharge

Culvert Summary

Allowable HW Elevation 14.50 ft Headwater Depth/Height 1.80
Computed Headwater Elevation 14.50 ft Discharge 70.16 cfs
Inlet Control HW Elev. 14.16 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 14.50 ft Control Type Outlet Control
Grades

Upstream Invert 10.00 ft Downstream Invert 9.50 ft
Length 50.00 ft Constructed Slope 1.0000 %
Hydraulic Profile

Profile CompositeM2PressureProfile Depth, Downstream 2.01 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 201 ft
Velocity Downstream 8.29 ft/s Critical Siope 2.5805 %
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.50 ft
Section Size 30 inch Rise 250 ft
Number Sections 2
Outlet Control Properties

Outlet Control HW Elev. 14.50 ft Upstream Velocity Head 0.79 fi
Ke 0.90 Entrance Loss 0.71 ft
Inlet Control Properties

Inlet Control HW Elev. 14.16 #t Flow Control N/A
inlet Type Projecting Area Fuil 9.8 ft*
K 0.03400 HDS 5§ Chart 2

M 1.50000 HDS 5 Scale 3

(] 0.05530 Equation Form 1

Y 0.54000

Title: Chino Valley ADMS

g:\...\reports\drainage\culvertmaster\cv-adms.cvm

11/23/10 01:10:27 BMBentley Systems, Inc.

Haestad Methods Solution Center

Project Engineer: Brian A. Buchoitz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]

Watertown, CT 06795.USA +1-203-755-1666 Page 13



Rating Table Report
. | Pics 27-28

Range Data:
o Minimum Maximum Increment
’ Allowable HW E 10.00 14.50 0.50 ft
I
HW Elev. (ft)pischarge (cf
' 10.00 0.00
; 10.50 1.88
j 11.00 7.10
[ 11.50 15.12
f 12.00 25.39
Cd 12.50 37.02
. : 13.00 48.59
o 13.50 58.22
L 14.00 64.33
P 14.50 70.16
1
|
|
|
|
|
u
B Title: Chino Valley ADMS : ’ Project Engineer: Brian A. Bucholtz, P.E., CFM
g:\...\reports\drainage\culvertmaster\cv-adms.cvm CulvertMaster v3.1 [03.01.009.00]
Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1

H 11/19/10 01:59:05 EMBentley Systems, Inc. Haestad Methods Solution Center



Culvert Calculator Report

Pics 29-30
Comments: Pics 29-30
Solve For: Discharge
Culvert Summary
| Allowable HW Elevation 1267 ft Headwater Depth/Height 1.60
Computed Headwater Elevation 12,67 ft Discharge 15.48 cfs
Inlet Control HW Elev. 12.35 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 12.67 ft Control Type Outlet Control
,' ' Grades
S Upstream Invert 10.00 ft Downstream Invert 9.50 ft
: Length §0.00 ft Constructed Slope 1.0000 %
|
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 1.16 ft
Slope Type Mild Nomal Depth N/A ft
Flow Regime Subcritical Critical Depth 1.16 ft
Velocity Downstream 6.38 fi/s Critical Slope 2.3916 %
Section
, Section Shape Arch Mannings Coefficient 0.025
Section Material Steel and Aluminum Var CR Span 233 ft
Section Size 28 x 20 inch Rise 1.67 ft
1 Number Sections 1
: Outlet Contro! Properties
] Outlet Control HW Eiev. 12.67 ft Upstream Velocity Head 0.44 ft
- Ke 0.90 Entrance Loss 0.40 ft
]
! Inlet Control Properties
Inlet Control HW Elev. 12.35 ft Flow Control N/A
{ Inlet Type Thin wall projecting Area Full 29 ft2
|| K 0.03400 HDS 5 Chart 34
M 1.50000 HDS 5 Scale 3
(o} 0.04960 Equation Form 1
Y 0.57000

Title: Chino Valley ADMS

g:\...\reports\drainage\culvertmaster\cv-adms.cvm

11/23/10 01:10:27 EMBentley Systems, Inc.

Haestad Methods Solution Center

Watertown, CT 06795 USA  +1-203-755-1666

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00
Page 14



Rating Table Report
Pics 29-30

| t | 1

Doe/sn‘o)' ,sLou-'[' Q,owrnj
U n ol ”:L’J‘?le'e’f’
y 1 P@r’ .

Range Data:
Minimum Maximum Increment
Allowable HW E 10.00 12.50 0.50 ft
HW Elev. (ftPischarge (
10.00 0.00
10.50 1.40
11.00 4.55
11.50 8.62
12.00 12.70
12.50 14.97
(2.7 1548

Title: Chino Valley ADMS
g:\...\reports\drainage\culvertmaster\cv-adms.cvm
11/19/10 01:59:27 RMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]

Page 1 of 1



Culvert Calculator Report

Pics 31-32

Comments: Pics 31-32

Solve For: Discharge

Culvert Summary

Allowable HW Elevation 12.00 ft Headwater Depth/Height 2.18
Computed Headwater Elevation 12.00 ft Discharge 4.67 cfs
‘Inlet Control HW Elev. 11.42 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 12.00 ft Control Type Outlet Control
Grades
Upstream Invert 10.00 ft Downstream Invert 9.50 ft
Length 50.00 ft Constructed Siope 1.0000 %
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 0.66 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 0.66 ft
Velocity Downstream 4.93 fi/s Critical Slope 2.2906 %
Section _
Section Shape Arch Mannings Coefficient 0.025
Section Material Steel and Aluminum Var CR Span 1.50 ft
Section Size 18.0 x 11.0 inch Rise 0.92 ft
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 12.00 ft Upstream Velocity Head 0.28 ft
Ke 0.90 Entrance Loss 0.26 ft
Infet Control Properties
inlet Control HW Elev. 11.42 ft Flow Control N/A
Inlet Type Thin wall projecting Area Full 1.1 ft2
K 0.03400 HDS 5 Chart 34
M 1.50000 HDS 5 Scale 3
Cc 0.04960 Equation Form 1
Y 0.57000

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]
Page 15

Title: Chino Valley ADMS
g:\...\reports\drainage\culvertmaster\cv-adms.cvm
11/23/10 01:10:27 RMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666



Rating Table Report

3

Pics 31-32
Range Data:
Minimum Maximum Increment
Allowable HW E 10.00 12.00 0.50 ft
HW Elev. (ftPischarge (cfs

10.00 0.00

10.50 1.08

11.00 3.21

11.50 4.13

12.00 4.67

Title: Chino Valley ADMS )
g:\...\reports\drainage\culvertmaster\cv-adms.cvm
11/19/10 01:59:59 EMBentley Systems, Inc.

Haestad Methods Solution

Center

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]

Watertown, CT 06795 USA  +1-203-755-1666

Page 1 of 1



Culvert Calculator Report

Pics 33-36

Comments: Pics 33-36

Solve For: Discharge

Culvert Summary

Allowable HW Elevation 16.00 ft Headwater Depth/Height 1.50
Computed Headwater Elevation 16.00 ft Discharge 1,836.51 cfs
Inlet Control HW Elev. 15.94 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 16.00 ft Control Type Entrance Control
Grades

Upstream Invert 10.00 ft Downstream Invert 9.50 fi
Length 50.00 ft Constructed Slope 1.0000 %
Hydraulic Profile

Profile s2 Depth, Downstream 273 ft
Slope Type Steep Normal Depth 218 ft
Flow Regime Supercritical Critical Depth 3.43 ft
Velocity Downstream 13.20 ft/s Critical Slope 0.2566 %
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 17.00 ft
Section Size 17 x4 ft Rise 4.00 ft
Number Sections 3
Outlet Control Properties

Outlet Control HW Elev. 16.00 ft Upstream Velocity Head 1.71 ft
Ke 0.50 Entrance Loss 0.86 ft
Inlet Control Propefties

Inlet Control HW Elev. 15.94 ft Flow Control N/A
Inlet Type 45° non-offset wingwall flares Area Full 204.0 ft*
K 0.49700 HDS 5 Chart 12

M 0.66700 HDS 5 Scale 1

C 0.03390 Equation Form 2

Y 0.80300

Title: Chino Valley ADMS

g:\...\reports\drainage\culvertmaster\cv-adms.cvm

11/23/10 01:10:27 BMBentley Systems, Inc.

Project Engineer: Brian A. Bucholtz, P.E., CFM

Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666

CulvertMaster v3.1 [03.01 .009.00]
Page 16



Rating Table Report

Pics 33-36

Range Data:

Minimum Maximum
Allowable HW E 10.00 16.00

Increment
1.00 ft

HW Elev. (ftpischarge (cfs)

10.00 0.00
11.00 124.96
12.00 353.44
13.00 649.30
14.00 999.67
15.00 1,397.08
16.00 1,836.51

Title: Chino Valley ADMS

g:\...\reports\drainage\culvertmastencv-adms.cvm

11/10/10 01:39:11 EMBentley Systems, Inc.

Haestad Methods Solution Center

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]

Watertown, CT 06795 USA  +1-203-755-1666

Page 1 of 1



Culvert Calculator Report

Title: Chino Valley ADMS

g:\...\reports\drainage\culvertmaster\cv-adms.cvm

11/23/10 01:10:27 EMBentley Systems, Inc. Haestad Methods Solution Center

Pics 37-38
! Comments: Pics 37-38
Lo Solve For: Discharge
1
‘t
b Culvert Summary
]f Allowable HW Elevation 16.17 ft Headwater Depth/Height 1.63
‘ ! Computed Headwater Elevation 16.17 ft Discharge 95.00 cfs
L Inlet Control HW Elev. 15.12 t Tailwater Eilevation 0.00 fi
; ‘\ Outiet Control HW Elev. 16.17 ft Control Type Outlet Control
}‘ i
B
. Grades
Upstream Invert 10.00 ft Downstream Invert 9.50 ft
' Length 50.00 ft Constructed Slope 1.0000 %
[
[
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 2.39 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 2.39 ft
Velocity Downstream 9.54 ft/s Critical Slope 2.1653 %
: Section
‘ Section Shape Arch Mannings Coefficient 0.025
i Section Material Steel and Aluminum Var CR Span 4.75 ft
Section Size 57 x 38 inch Rise 3.17 ft
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 1617 f Upstream Velocity Head 1.04 ft
Ke 0.90 Entrance Loss 0.94 ft
b
..... J Inlet Control Properties
Iniet Control HW Elev. 16.12 ft Flow Control N/A
i Inlet Type Thin wall projecting Area Full 11.6 ft
1 K 0.03400 HDS § Chart 34
M 1.50000 HDS 5 Scale 3
: o] 0.04960 Equation Form 1
! Y 0.57000
1

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]

Watertown, CT 06795 USA  +1-203-755-1666

Page 17



Rating Table Report

Pics 37-38
Range Data:
Minimum Maximum Increment
| Allowable HW E 10.00 15.00 1.00 ft
L
i ] HW Elev. (ftlhischarge (
P 10.00 0.00
. 11.00 7.88
‘ 1 12.00 25.55
i T 13.00 48.94
| 14.00 73.51
i 15.00 93.33
o
P 1557 Ts°00
|
I i
Lo
‘. !
|
i
|
{
L
1
L
.
B
' Title: Chino Valley ADMS Project Engineer: Brian A. Bucholtz, P.E., CFM
g:\...\reports\drainage\culvertmaster\cv-adms.cvm CulvertMaster v3.1 [03.01.009.00]
r 11/10/10 11:12:06 AMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Culvert Calculator Report

Title: Chino Valley ADMS

g:\...\reports\drainage\culvertmastenricv-adms.cvm

11/23/10 01:10:27 EMBentley Systems, Inc.

Haestad Methods Solution Center

Pics 39-40
Comments: Pics 39-40
Solve For: Discharge
: Culvert Summary
f Allowable HW Elevation 18.00 ft Headwater Depth/Height 2.00
Computed Headwater Elevation 18.00 ft Discharge 129.36 cfs
| Inlet Control HW Elev. 18.00 ft Tailwater Elevation 0.00 ft
; Outlet Contro! HW Elev. 17.73 ft Control Type Inlet Control
; {
- Grades
o Upstream Invert 10.00 ft Downstream Invert 9.50 ft
[ Length 50.00 ft Constructed Slope 1.0000 %
Hydraulic Profile
r Profile CompositeM2PressureProfile Depth, Downstream 3.40 ft
i Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 3.40 ft
Velocity Downstream 11.35 ft/'s Critical Slope 2.5980 %
| Section
i
| Section Shape Circular Mannings Coefficient 0.024
" Section Material CMP Span 4.00 ft
Section Size 48 inch Rise 4.00 ft
Number Sections 1
Outlet Control Properties
' Outlet Control HW Elev. 17.73 &t Upstream Velocity Head 1.65 ft
- Ke 0.90 Entrance Loss 1.48 ft
;
,_..1 Inlet Control Properties
B Inlet Control HW Elev. 18.00 ft Flow Control N/A
|t Inlet Type Projecting Area Full 12,6 f2
| K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
L# Y 0.54000
!

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]

Watertown, CT 06795 USA +1-203-755-1666 Page 18



Rating Table Report

Pics 39-40
Range Data:
Minimum Maximum Increment
Allowable HW E 10.00 18.00 1.00 ft
HW Elev. (ftPischarge (

10.00 0.00

11.00 4.60

12.00 17.07

13.00 36.00

14.00 59.52

15.00 84.15

16.00 104.99

17.00 117.81

18.00 129.36

!

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]

Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1

Title: Chino Valley ADMS
g:\...\reports\drainage\cuIvertmaster\qv-adms.cvm
11/10/10 11:12:45 AMBentley Systems, Inc. Haestad Methods Solution Center



Culvert Calculator Report

Pics 41-42
Comments: Pics 41-42
Solve For: Discharge
Culvert Summary
i Allowable HW Elevation 16.50 ft Headwater Depth/Height 2,69
Computed Headwater Elevation 16.50 ft Discharge 62.16 cfs
i Inlet Control HW Elev. 15.90 ft Tailwater Elevation ‘ 0.00 ft
; Outlet Control HW Elev. 16.50 ft Control Type Outlet Control
L Grades
‘ Upstream Invert 10.00 ft Downstream Invert 9.50 ft
Length 5§0.00 ft Constructed Slope 1.0000 %
Hydraulic Profile
} Profile CompositeM2PressureProfile Depth, Downstream 2.08 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 2,08 ft
Velocity Downstream 0.87 fis Critical Siope 3.4263 %
! Section
: Sectiqn Shape Arch Mannings Coefficient 0.025
Section Material Steel and Aluminum Var CR Span 3.50 ft
Section Size 42 x 29 inch Rise 242 ft
Number Sections 1
‘ Outlet Control Properties
f Outlet Control HW Elev. 16.50 ft Upstream Velocity Head 1.42 ft
Ke 0.90 Entrance Loss 1.28 ft
L. Inlet Control Properties
‘ Inlet Control HW Elev. 15.90 ft Flow Control N/A
i Inlet Type Thin wall projecting Area Full . 6.5 ft* .
| K 0.03400 HDS 5 Chart 34
M 1.50000 HDS 6 Scale 3
c 0.04960 Equation Form 1
Y 0.57000

Title: Chino Valley ADMS

g:\...\reports\drainage\culvertmaster\cv-adms.cvm

11/23/10 01:10:28 BMBentley Systems, Inc.

Haestad Methods Solution Center

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00

Watertown, CT 06795 USA +1-203-755-1666 Page 1€



Rating Table Report

Pics 41-42
Range Data:
Minimum Maximum Increment
Allowable HW E 10.00 16.50 0.50 ft
HW Elev. (fpischarge (cfs)
10.00 0.00
10.50 1.87
11.00 6.28
11.50 12.43
12.00 19.84
12.50 27.82
13.00 35.52
13.50 41.96
14.00 45.34
14.50 48.93
15.00 52.42
15.50 55.79
16.00 59.04
16.50 62.16
Title: Chino Valley ADMS Project Engineer: Brian A. Bucholtz, P.E., CFM
g:\...\reports\drainage\cuivertmaster\cv-adms.cvm CulvertMaster v3.1 {03.01.009.00]
11/10/10 11:13:46 AMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1




Culvert Calculator Report

Pics 43-44
Comments: Pics 43-44
Solve For: Discharge
Culvert Summary
Allowable HW Elevation 18.00 ft Headwater Depth/Height 1.33
Computed Headwater Elevation 18.00 ft Discharge 507.54 cfs
| Inlet Control HW Elev. 17.87 ft Tailwater Elevation 0.00 ft
4 Outlet Control HW Elev. 18.00 ft Control Type Outlet Control
L Grades ‘
. Upstream Invert 10.00 ft Downstream Invert 9.50 ft
Length 50.00 ft Constructed Slope 1.0000 %
Hydraulic Profile
Profile M2 Depth, Downstream 4.36 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 436 ft
Velocity Downstream 11.52 fis . Critical Slope 1.5837 %
5 Section
i Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 6.00 ft
, - Section Size 72 inch Rise 6.00 ft
Number Sections 2
W Outlet Control Properties
( Outlet Control HW Elev. 18.00 ft Upstream Velocity Head 1.68 ft
L Ke 0.90 Entrance Loss 142 ft
N
-} Inlet Control Properties
Inlet Control HW Elev. 17.87 #ft Flow Control N/A
! Inlet Type Projecting Area Full 56.5 ft*
B K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
= C 0.05530 Equation Form 1
Y 0.54000
—

Title: Chino Valley ADMS

g:\...\reports\drainage\cuivertmaster\cv-adms.cvm

11/23/10 01:10:28 BMBentley Systems, Inc.

Haestad Methods Solution Center

Project Engineer: Brian A. Bucholtz, P.E., CFM

Watertown, CT 06795 USA  +1-203-755-1666

CulvertMaster v3.1 [03.01.009.00]
Page 20



Rating Table Report
Pics 43-44

Range Data:
Minimum Maximum Increment
Allowable HW E 10.00 18.00 1.00 f#
HW Elev. (ﬂﬂ)ischarge (

10.00 0.00

11.00 11.42

12.00 42.75

13.00 91.50

14.00 155.90

15.00 234.14

16.00 322.90

17.00 416.17

18.00 507.54

Title: Chino Valley ADMS
g:\...\reports\drainage\culvertmaster\cv-adms.cvm

11/10/10 11:14:26 AMBentley Systems, inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666

Project Engineer: Brian A. Bucholtz, P.E., CFN
CulvertMaster v3.1 [03.01.009.00
Page 1 of



Culvert Calculator Report

|

Pic 45
Comments: Pic 45
Solve For: Discharge
Culvert Summary
Allowable HW Elevation 18.00 ft Headwater Depth/Height 4.00
Computed Headwater Elevation 18.00 ft Discharge 38.08 cfs
; Inlet Control HW Elev. 16.94 ft Tailwater Elevation 0.00 ft
I Outlet Control HW Elev. 18.00 ft Control Type Outlet Control
b
)‘ ; Grades
s Upstream Invert 10.00 ft Downstream Invert 9.70 ft
B Length 30.00 ft Constructed Slope 1.0000 %
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 1.94 ft
Siope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 1.94 ft
Velocity Downstream 12.22 fi/s Critical Slope 8.5124 %
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.00 ft
Section Size : 24 inch Rise 2,00 ft
. Number Sections 1
Outlet Control Properties
i Outlet Control HW Elev. 18.00 ft Upstream Velocity Head 2.28 ft
- Ke 0.50 Entrance Loss 1.14 ft
|
J Inlet Control Properties
) Inlet Control HW Elev. 16.94 f Flow Contro} N/A
l’ Inlet Type Headwall Area Full 3.1 f2
] K - 0.00780 HDS & Chart 2
M 2.00000 HDS 5 Scale 1
C 0.03790 Equation Form 1
J Y 0.69000

Title: Chino Valley ADMS
g:\...\reports\drainage\cuivertmaster\cv-adms.cvm

11/23/10 01:10:25 BMBentley Systems, Inc. Haestad Methods Solution Center

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]

Watertown, CT 06795 USA +1-203-755-1666 Page 2



Rating Table Report
Pic 45

Range Data:
Minimum Maximum Increment
Aliowable HW E 10.00 18.00 1.00 ft
HW Elev. (ffischarge (

10.00 0.00

11.00 3.53

12.00 11.73

13.00 18.78

14.00). 23.59

15.00. 27.81

16.00 31.57

17.00 34.96

18.00 38.08

Title: Chino Valley ADMS )
g:\...\reports\drainage\cuivertmaster\cv-adms.cvm

11/10/10 11:14:58 AMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]
Page 1 of 1



|

Culvert Calculator Report

Pics 47-48
Comments: Pics 47-48
Solve For: Discharge
Culvert Summary
Allowable HW Elevation 16.00 ft Headwater Depth/Height 1.50
Computed Headwater Elevation 16.00 ft Discharge 450.97 cfs
Inlet Control HW Elev. 16.79 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 16.00 ft Control Type Outlet Control
: Grades
“ Upstream Invert 10.00 ft Downstream Invert 9.50 ft
Length 50.00 ft Constructed Slope 1.0000 %
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 321 #t
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 3.21 ft
Velocity Downstream 10.44 ft/s Critical Slope 2.1881 %
i Section
' Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 4.00 ft
Section Size 48 inch Rise 4.00 ft
Number Sections 4
Outlet Control Properties
; Outiet Control HW Elev. 16.00 ft Upstream Velocity Head 1.25 ft
4 Ke 0.50 Entrance Loss 0.63 ft
o
_ k Inlet Control Properties
Inlet Control HW Elev. 15.79 ft Flow Control N/A
I Inlet Type Headwall Area Full 50.3 fiz
i K 0.00780 HDS 5 Chart 2
M 2.00000 HDS 5 Scale 1
(o} 0.03790 Equation Form 1
[ l Y 0.69000

Project Engineer: Brian A. Bucholtz, P.E., CFM
CuivertMaster v3.1 [03.01.009.00]
Page 21

Title: Chino Valley ADMS
g:\...\reports\drainage\culvertmaster\cv-adms.cvm
[‘, 11/23/10 01:10:28 BEMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795.USA  +1-203-755-1666




Rating Table Report

% Pics 47-48
Range Data:
; Minimum Maximum Increment
‘ Allowable HW E 10.00 16.00 1.00 ft
HW Elev. (ftischarge (
10.00 0.00
. 11.00 21.26
P 12.00 79.23
o 13.00 165.90
14.00 269.51
15.00 372.25
16.00 450.97
b
1
B
—
- Title: Chino Valley ADMS Project Engineer: Brian A. Bucholtz, P.E., CFM
g:\...\reports\drainage\culvertmastericv-adms.cvm . CulvertMaster v3.1 [03.01.009.00]
!—! 11/10/10 11:16:18 AMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Culvert Calculator Report

Pics 49-51
Comments: Pics 49-51
Solve For: Discharge
Culvert Summary
Allowable HW Elevation 21.00 ft Headwater Depth/Height 275
Computed Headwater Elevation 21.00 ft Discharge 324.65 cfs
Intet Control HW Elev. ' 21.00 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 18.88 ft Control Type Inlet Control
Grades "
Upstream Invert 10.00 ft Downstream Invert 9.50 ft
Length 50.00 ft Constructed Slope 1.0000 %
Hydraulic Profile
Profile PressureProfile Depth, Downstream 4.00 ft
Slope Type N/A Normal Depth N/A ft
Flow Regime N/A Critical Depth 4.00 ft
Velocity Downstream 13.53 ft/s Critical Slope 1.0083 %
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 6.00 ft
Section Size 6x4ft Rise 4.00 ft
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 18.88 ft Upstream Velocity Head 2.84 ft
Ke 0.70 Entrance Loss 1.99 ft
Inlet Control Properties
Inlet Control HW Elev. 21.00 ft Flow Contro! N/A
Inlet Type 0° wingwall flares Area Full 240 ft&
K 0.06100 HDS 5 Chart 8
M 0.75000 HDS 5 Scale 3
C 0.04230 Equation Form 1
Y 0.82000

Title: Chino Valley ADMS

Project Engineer: Brian A. Bucholtz, P.E., CFM

CulvertMaster v3.1 [03.01.009.00]

g:\...\reports\drainage\culvertmaster\cv-adms.cvm
Page 22

11/23/10 01:10:28 EMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666
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Rating Table Report
Pics 49-51

Range Data:

Minimum Maximum
Allowable HW E 10.00

21.00

Increment
1.00 ft

HW Elev. (ftPpischarge (
10.00 0.00
11.00 13.53
12.00 38.26
13.00 70.28
14.00 108.20
15.00 151.22
16.00 193.16
17.00 225.67
18.00 254.06
19.00 279.57
20.00 302.95
21.00 324.65

Title: Chino Valley ADMS
g:\...\reports\drainage\culvertmaster\cv-adms.cvm

11/10/10 11:16:45 AMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666

Project Engi

neer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]
Page 1 of 1



Comments: Pics 55857

Solve For: Discharge

Culvert Calculator Report

Pics 55857

Culvert Summary

Allowabie HW Elevation 1617 ft Headwater Depth/Height 3.10
Computed Headwater Elevation 16.17 #t Discharge 58.95 cfs

Inlet Control HW Elev. 12.88 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 16.17 ft Control Type Outlet Control
Grades

Upstream Invert 10.00 ft Downstream Invert 9.00 ft
Length 100.00 ft Constructed Slope 1.0000 %
Hydraulic Profile

Profile CompositeM2PressureProfile Depth, Downstream 132 #
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 1.32 ft
Velocity Downstream 7.25 ft/s Critical Slope 3.0226 %
Section

Section Shape Arch Mannings Coefficient 0.025
Section Material Steel and Aluminum Var CR Span 233 ft
Section Size 28 x 20 inch Rise 1.67 ft
Number Sections 3
Outlet Control Properties

Outlet Control HW Elev. 1517 ft Upstream Velocity Head 0.71
Ke 0.50 Entrance Loss 0.36 ft
Inlet Control Properties

Inlet Control HW Elev. 12.88 ft Flow Control N/A
Inlet Type 90° headwall Area Full 8.7 ft?
K 0.00830 HDS 5 Chart 34

M 2.00000 HDS 5 Scale 1

C. 0.03790 Equation Form 1

Y 0.69000

Project Engineer: Brian A. Bucholtz, P.E., CFM

Title: Chino Valley ADMS
g:\...reports\drainage\culvertmaster\cv-adms.cvm
11/23/10 01:10:28 EMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666

CulvertMaster v3.1 [03.01.008.00]
Page 23



Rating Table Report

Pics 55&57
Range Data:
Minimum Maximum Increment
Allowable HW E 10.00 15.00 1.00 ft
HW Elev. (ftPischarge (

10.00 0.00

11.00 15.38

12.00 39.29

13.00 45.37

14.00 51.87

15.00 57.98

1s.17 $8.95

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.008.00]
Page 1. of 1

Title: Chino Valley ADMS
g:\...\reports\drainage\culvertmaster\cv-adms.cvm
11/18/10 09:19:04 AMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666



Culvert Calculator Report

Pics 56-57
Comments: Pics 56-57
Solve For: Discharge
Culvert Summary
Allowable HW Elevation 13.75 ft Headwater Depth/Height 3.00
Computed Headwater Elevation 13.75 ft Discharge 9.93 cfs
Inlet Control HW Elev. 12.32 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 13.75 ft Control Type Outiet Control
Grades
Upstream Invert 10.00 ft Downstream Invert 9.50 ft
Length 50.00 ft Constructed Slope 1.0000 %
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 1.00 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 1.00 ft
Velocity Downstream 6.37 fi/s Critical Slope 3.4266 %
Section
Section Shape Arch Mannings Coefficient 0.025
Section Material Steel and Aluminum Var CR Span 1.75 ft
Section Size 21 x 15 inch Rise 125 ft
Number Sections 1
Outlet Control Propetties
Outlet Control HW Elev. 13.75 f Upstream Velocity Head 0.60 ft
Ke 0.50 Entrance Loss 0.30 ft
Iniet Control Properties
Inlet Control HW Elev. 12.32 ft Flow Control N/A
Inlet Type . 90° headwall Area Full 1.6 ft?
K 0.00830 HDS 5 Chart 34
M 2.00000 HDS 5 Scale 1
(o3 0.03790 Equation Form 1
Y 0.69000

Title: Chino Vailey ADMS
g:\...\reports\drainage\culvertmaster\cv-adms.cvm

11/23/10 01:10:28 RMBentley Systems, Inc. Haestad Methods Solution Center

Project Engineer: Brian A. Buchoitz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]

Watertown, CT 06795 USA +1-203-755-1666 Page 24



Rating Table Report

Pics 56-57
Range Data:
Minimum Maximum [Increment
Allowable HW E 10.00 13.50 0.50 ft
HW Elev. (ftJpischarge (cfs

10.00 0.00

10.50 1.27

11.00 3.90

11.50 6.44

12.00 7.20

12.50 8.01

13.00 8.81

13.50 9.56

13,75 43

Title: Chino Valley ADMS

g:\...\reports\drainage\culvertmaster\cv-adms.cvm

11/18/10 09:25:34 AMBentley Systems, Inc.

Haestad Methods Solution Center

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]

Watertown, CT 06795 USA +1-203-755-1666

Page 1 of 1



Comments: Pics 58-59

Solve For: Discharge

Culvert Calculator Report

Pics 58-59

Culvert Summary

Allowable HW Elevation 14.50 ft Headwater Depth/Height 3.00
Computed Headwater Elevation 14.50 ft Discharge 12.49 cfs
inlet Control HW Elev. 12.92 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 14.50 ft Control Type Outlet Control
Grades

Upstream Invert 10.00 ft Downstream Invert 9.50 ft
Length 50.00 ft Constructed Slope 1.0000 %
Hydraulic Profile

Profile CompositeM2PressureProfile Depth, Downstream 133 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 1.33 ft
Velocity Downstream 7.52 fi/s Critical Slope 4.2894 %
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 1
Outlet Control Properties

Outlet Control HW Elev. 14.50 ft Upstream Velocity Head 0.78 ft
Ke 0.50 Entrance Loss 0.39 ft
Inlet Control Properties

Inlet Control HW Elev. 12.92 # Fiow Contro} N/A
Iinlet Type Headwall Area Full 1.8 fi2
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

Title: Chino Valley ADMS Project Engineer: Brian A. Bucholtz, P.E., CFM

g:\...\reports\drainage\culvertmastericv-adms.cvm CulvertMaster v3.1 [03.01.009.00]
11/23/10 01:10:28 EMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 25
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Rating Table Report

Pics 58-59
Range Data:
Minimum Maximum Increment
Allowable HW E 10.00 14.50 0.50 ft
HW Elev. (ftischarge (cfs)

10.00 0.00

10.50 0.80

11.00 2.89

11.50 5.56

12.00 7.44

12.50 8.62

13.00 9.70

13.50 10.69

14.00 11.62

14.50 12.49

Title: Chino Valley ADMS

g:\...\reports\drainage\culvertmaster\cv-adms.cvm

11/18/10 09:38:21 AMBentley Systems, Inc.

Haestad Methods Solution Center

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]

Watertown, CT 06795 USA  +1-203-755-1666

Page 1 of 1
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Culvert Calculator Report

Pics 60-61
Comments: Pics 60-61
Solve For: Discharge
Culvert Summary
Allowable HW Elevation 12.50 ft Headwater Depth/Height 1.67
Computed Headwater Elevation 12.50 ft Discharge 8.46 cfs
Inlet Control HW Elev. 12.15 ft Tailwater Elevation 0.00 ft
Outiet Control HW Elev. 12.50 ft Control Type Outlet Control
Grades
Upstream Invert 10.00 f Downstream Invert 9.50 ft
Length 50.00 ft Constructed Slope 1.0000 %
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 113 ft
Siope Type Mild Normal Depth N/A
Flow Regime Subcritical Critical Depth 113 f
Velocity Downstream 5.94 ft/s Critical Slope 2.6492 %
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 12.50 ft Upstream Velocity Head 0.36 ft
Ke 0.70 Entrance Loss 0.25 ft
Inlet Control Properties
Inlet Control HW Elev. 1215 #t Flow Control N/A
Inlet Type Mitered to slope Area Fuil 1.8 ft2
K 0.02100 HDS 5 Chart 2
M 1.33000 HDS 5 Scale 2
Cc 0.04630 Equation Form 1
Y 0.75000

Title: Chino Valley ADMS

g:\...\reports\drainage\culvertmaster\cv-adms.cvm

11/23/10 01:10:29 RMBentley Systems, Inc.

Haestad Methods Solution Center

Project Engineer: Brian A. Buchoitz, P.E., CFM
CulvertMaster v3.1 {03.01.009.00]

Watertown, CT 06795 USA +1-203-755-1666 Page 26



Rating Table Report

Pics 60-61
Range Data:
Minimum Maximum Increment
Allowable HW E 10.00 12.50 0.50 ft
HW Elev. (ftPpischarge (

10.00 0.00

10.50 0.76

11.00 2.73

11.50 5.33

12.00 7.31

12.50 8.46

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]

Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1

Title: Chino Valley ADMS :
g:\...\reports\drainage\culvertmaster\cv-adms.cvm
11/18/10 09:39:53 AMBentley Systems, Inc. Haestad Methods Solution Center
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Culvert Calculator Report

Pic 62
Comments: Pic 62
Solve For: Discharge

Culvert Summary

Allowable HW Elevation 13.00 ft Headwater Depth/Height 1.50
Computed Headwater Elevation 13.00 ft Discharge 33.77 cfs
Inlet Control HW Elev. 12.71 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 13.00 ft Control Type Outlet Control
Grades

Upstream invert 10.00 ft Downstream Invert 9.50 ft
Length 50.00 ft Constructed Slope 1.0000 %
Hydraulic Profile

Profile CompositeM2PressureProfile Depth, Downstream 1.48 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 1.48 ft
Velocity Downstream 6.77 fi/s Critical Slope 23513 %
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CcCMP Span 2.00 ft
Section Size 24 inch Rise 2.00 ft
Number Sections 2
Outlet Control Properties

Outlet Control HW Elev. 13.00 ft Upstream Velocity Head 0.45 ft
Ke 0.90 Entrance Loss 0.40 #
Inlet Control Properties

Inlet Control HW Elev. 12.71 ft Flow Control N/A
Inlet Type Projecting Area Full 6.3 f*
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3
(o] 0.05530 Equation Form 1

Y 0.54000

Title: Chino Valley ADMS

g:\...\reports\drainage\culvertmaster\cv-adms.cvm

11/23/10 01:10:26 E\Bentley Systems, Inc.

Haestad Methods Solution Center

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 {03.01.009.00]

Watertown, CT 06795 USA +1-203-755-1666 Page 3
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Rating Table Report

Pic 62

Range Data:

Allowable HW E

Minimum Maximum
10.00

Increment

1.00 ft

HW Elev. (ftPischarge (;

10.00
11.00
12.00
13.00

0.00
6.22
21.15
33.77

Title: Chino Valley ADMS
g:\...\reports\drainage\cuivertmastercv-adms.cvm

11/18/10 09:42:01 AMBentley Systems, Inc.

Haestad Methods Solution Center

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]

Watertown, CT 06795 USA +1-203-755-1666

Page 1 of 1



Culvert Calculator Report

Pics 66-67
Comments: Pics 66-67
Solve For: Discharge
Culvert Summary
Allowable HW Elevation 12.50 ft Headwater Depth/Height 1.67
Computed Headwater Elevation 12.50 ft Discharge 8.31 cfs
Inlet Control HW Elev. 12.05 fi Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 12.50 ft Control Type Outlet Control
Grades
Upstream Invert 10.00 f#t Downstream Invert 9.50 ft
Length 50.00 ft Constructed Slope 1.0000 %
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 112 f
Slope Type Mild Normmal Depth N/A ft
Flow Regime Subcritical Critical Depth 112 ft
Velocity Downstream 5.89 fus Critical Slope 2.6084 %
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material cmP Span 1.60 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 12.50 ft Upstream Velocity Head 0.34 ft
-Ke 0.90 Entrance Loss 0.31 ft
Inlet Control Properties .
Inlet Control HW Elev. 12.05 ft Flow Control N/A
Inlet Type Projecting Area Full 1.8 fi2
K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]
Page 27

Title: Chino Valley ADMS
g:\...\reports\drainage\culvertmaster\cv-adms.cvm
11/23/10 01:10:29 BMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666



Rating Table Report

Pics 66-67
Range Data:
Minimum Maximum Increment
Allowable HW E 10.00 12.50 0.50 ft
HW Elev. (ftPischarge (

10.00 0.00

10.50 0.71

11.00 258

11.50 5.11

12.00 719

12.50 8.31

Title: Chino Valley ADMS Project Engineer: Brian A. Bucholtz, P.E., CFM
g:\...\reports\drainage\culvertmaster\cv-adms.cvm : CulvertMaster v3.1 [03.01.009.00]
11/18/10 09:46:34 AMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1



Culvert Calculator Report

Pics 68-69
Comments: Pics 68-69 .
Solve For: Discharge
Culvert Summary
Allowable HW Elevation 13.50 ft Headwater Depth/Height 1.40
Computed Headwater Elevation 13.50 ft Discharge 29.11 cfs
Inlet Control HW Elev. 13.35 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 13.50 ft Control Type Outlet Control
Grades
Upstream Invert 10.00 ft Downstream Invert 9.50 ft
: Length 50.00 ft Constructed Slope 1.0000 %
-
5
‘ Hydraulic Profile
] Profile M2 Depth, Downstream 1.84 ft
! Slope Type Mild Normal Depth N/A ft
Flow Regime Subciritical Critical Depth 1.84 ft
1{ Velocity Downstream 7.52 fts Critical Slope 2.1599 %
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 250 ft
Section Size 30 inch Rise 2.50 ft
Number Sections 1
| Outlet Control Properties
i Outiet Control HW Elev. 13.50 ft Upstream Velocity Head 0.55 ft
- Ke 0.90 Entrance Loss 0.50 ft
Inlet Control Properties
Inlet Control HW Elev. 13.35 ft Flow Control N/A
Inlet Type Projecting Area Full 4.9 ft*
- K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
(o] 0.05530 Equation Form 1
Y 0.54000

Title: Chino Valley ADMS Project Engineer: Brian A. Bucholtz, P.E., CFM

g:\...\reports\drainage\culvertmaster\cv-adms.cvm CulvertMaster v3.1 [03.01.009.00]
(] 11/23/10 01:10:29 BMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 28



Rating Table Report

Pics 68-69

Range Data:

Minimum

Allowable HW E 10.00

Maximum
13.50

Increment
0.50 ft

HW Elev. (ffpischarge (cfs)
10.00 0.00
10.50 0.94
11.00 3.55
11.50 7.56
12.00 12.70
12.50 18.51
13.00 24.29
13.50 20.11

Title: Chino Valley ADMS Project Engineer: Brian A. Bucholtz, P.E., CFM

g:\...\reports\drainage\culvertmaster\cv-adms.cvm CulvertMaster v3.1 [03.01.009.00]
11/18/10 09:48:02 AMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 067985 USA +1-203-755-1666 . Page 1 of 1
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Culvert Calculator Report

Pics 70-71
Comments: Pics 70-71
Solve For: Discharge

Culvert Summary

Allowable HW Elevation 14.00 ft Headwater Depth/Height 2.00
Computed Headwater Elevation 14.00 ft Discharge 41.24 cfs
Inlet Control HW Elev. 13.45 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 14.00 ft Control Type Outlet Control
Grades

Upstream Invert 10.00 ft Downstream Invert 9.50 ft
Length 50.00 ft Constructed Slope 1.0000 %
Hydrautic Profile

Profile CompositeM2PressureProfile Depth, Downstream 1.63 ft
Slope Type Mild Normal Depth N/A f
Flow Regime Subcritical Critical Depth 1.63 ft
Velocity Downstream 7.53 fi/s Critical Slope 2.8658 %
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP _ Span 2,00 ft
Section Size 24 inch Rise 2.00 ft
Number Sections 2
Outlet Control Properties

Outlet Control HW Elev. 14.00 ft Upstream Velocity Head 0.67 ft
Ke 0.90 Entrance Loss 0.60 ft
Inlet Control Properties

Inlet Control HW Elev. 13.45 f Flow Control N/A
Inlet Type - Projecting Area Full 6.3 ft*
K 0.03400 HDS 6 Chart 2

M 1.50000 HDS 5 Scale 3

Cc 0.05530 Equation Form 1

Y 0.54000

Title: Chino Valley ADMS

g:\...\reports\drainage\culvertmaster\cv-adms.cvm

11/23/10 01:10:29 RMBentley Systems, Inc.

Haestad Methods Solution Center

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]

Watertown, CT 06795 USA +1-203-755-1666 Page 29
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Rating Table Report

Pics 70-71
Range Data:
Minimum Maximum Increment
Allowable HW E 10.00 14.00 1.00 ft
HW Elev. (ftipischarge (cf:
10.00 0.00
11.00 6.22
12.00 21.15
13.00 33.77
14.00 41.24

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]
+1-203-755-1666 Page 1 of 1

Title: Chino Valley ADMS
g:\...\reports\drainage\culvertmaster\cv-adms.cvm
11/18/10 09:49:51 AMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA



Culvert Calculator Report

Pics 73-74
Comments: Pics 73-74
Solve For: Discharge
Culvert Summary
Allowable HW Elevation 13.00 ft Headwater Depth/Height 1.50
Computed Headwater Elevation 13.00 ft Discharge 33.77 cfs
Iniet Control HW Elev. 12.71 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 13.00 ft Control Type Qutlet Control
Grades
Upstream Invert 10.00 ft Downstream Invert 9.50 ft
Length 50.00 ft Constructed Slope 1.0000 %
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 1.48 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 1.48 ft
Velocity Downstream 6.77 ft/s Critical Slope 23513 %
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.00 ft
Section Size 24 inch Rise 2.00 ft
Number Sections 2
Outlet Control Properties
Outlet Control HW Elev. 13.00 ft Upstream Velocity Head 0.45 ft
Ke 0.90 Entrance Loss 0.40 ft
Inlet Control Properties
Inlet Control HW Elev. 12.71 ft Flow Control N/A
Inlet Type Projecting Area Full 6.3 ft*
K 0.03400 HDS 6 Chart 2
M 1.50000 HDS 6 Scale 3
C 0.05530 Equation Form 1
Y 0.54000

Title: Chino Valley ADMS

g:\...\reports\drainage\culvertmastericv-adms.cvm

11/23/10 01:10:29 BMBentley Systems, Inc.

Haestad Methods Solution Center

Project Engineer: Brian A. Bucholitz, P.E., CFM
CuivertMaster v3.1 [03.01.009.00}

Watertown, CT 06795 USA  +1-203-755-1666
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Rating Table Report
Pics 73-74

Range Data:

Minimum Maximum Increment
Allowable HW E 10.00 13.00 0.50 ft

HW Elev. (ft)bischarge (cfs|

10.00 0.00
10.50 1.67
11.00 6.22
11.50 13.03
12.00 21.15
12.50 28.92
13.00 33.77

Title: Chino Valley ADMS Project Engineer: Brian A. Bucholtz, P.E., CFM
g:\...\reports\drainage\culvertmaster\cv-adms.cvm CulvertMaster v3.1 [03.01.009.00]
11/18/10 09:51:06 AMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1
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Culvert Calculator Report

Pics 75-77
Comments: Pics 75-77
Solve For: Discharge
Cuivert Summary
Allowable HW Elevation 12.25 ft Headwater Depth/Height 1.80
Computed Headwater Elevation 12.25 f Discharge 14.77 cfs
Inlet Control HW Elev. 11.76 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 12.25 ft Control Type QOutlet Control
Grades
Upstream Invert 10.00 ft Downstream Invert 9.50 fi
Length 60.00 ft Constructed Slope 1.0000 %
Hydraulic Profile
Profile CompositeM2PressureProfile Depth, Downstream 0.86 ft
Slope Type Mild Normal Depth N/A f
Flow Regime Subcritical Critical Depth 0.86 ft
Velocity Downstream 5.44 ft/s Critical Stope 2.5652 %
Section
Section Shape Arch Mannings Coefficient 0.025
Section Material Steel and Aluminum Var CR Span 1.76 ft
Section Size 21 x 15 inch Rise 1.25 ft
Number Sections 2
Outlet Control Properties
Outlet Control HW Elev. 12.25 ft Upstream Velocity Head 0.33 ft
Ke 0.90 Entrance Loss 0.30 ft
Inlet Control Properties
Inlet Control HW Elev. 11.76 f Flow Control N/A
Inlet Type Thin wall projecting Area Full 3.2 ft*
K 0.03400 HDS 5 Chart 34
M 1.50000 HDS 5 Scale 3
C 0.04960 Equation Form 1
Y 0.57000

Title: Chino Valley ADMS

g:\...\reports\drainage\cuivertmaster\cv-adms.cvm

11/23/10 01:10:29 EMBentley Systems, Inc.

Haestad Methods Solution Center

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]

Watertown, CT 06795 USA  +1-203-755-1666



Rating Table Report
Pics 75-77

Range Data:

Minimum Maximum Increment
Aliowable HW E 10.00 12.25 0.25 ft

HW Elev. (ftPischarge (cf

10.00 0.00
10.25 0.67
10.50 2.26
10.75 4.47
11.00 7.08
11.25 9.78
11.50 12.20
11.75 13.32
12.00 14.01
12.25 14.77

Title: Chino Valley ADMS Project Engineer: Brian A. Buchoitz, P.E., CFM
g:\...\reports\drainage\culvertmastericv-adms.cvm : CulvertMaster v3.1 [03.01.009.00]
11/18/10 09:57:05 AMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1
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Solve For: Discharge

Culvert Calculator Report
Highway 89 at Road 3.5 North

Culvert Summary

Allowable HW Elevation 16.00 ft Headwater Depth/Height 1.50
Computed Headwater Elev: 16.00 ft Discharge 288.08 cfs
Iniet Control HW Elev. 15.94 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 16.00 ft Control Type Entrance Control
Grades

Upstream Invert 10.00 ft Downstream Invert 9.00 ft
Length 100.00 ft Constructed Slope 1.0000 %
Hydraulic Profile

Profile S2 Depth, Downstream 265 ft
Slope Type Steep Normal Depth 240 ft
Flow Regime Superecritical Critical Depth 3.43 ft
Velocity Downstream 13.58 ft/s Critical Slope 0.3728 %
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 8.00 ft
Section Size 8x4ft Rise 4.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 16.00 Upstream Velocity Head 1.71 ft
Ke 0.50 Entrance Loss 0.86 ft
Inlet Control Propetties

Inlet Control HW Elev. 15.94 Flow Control N/A
Inlet Type 45° non-offset wingwall flares Area Full 32.0 ft?
K 0.49700 HDS 5 Chart 12

M 0.66700 HDS 5 Scale 1

C 0.03380 Equation Form 2

Y 0.80300

Title: Chino Valley ADMS

g:\...\reports\drainage\culvertmaster\cv-adms.cvm
01/20/11 02:49:49 EMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]
Page 1 of 1



Rating Table Report
L Highway 89 at Road 3.5 North

i Range Data:

Minimum Maximum [Increment
Allowable HW E 10.00 16.00 1.00 ft

P HW Elev. (ftfpischarge (

' 10.00 0.00
11.00 19.60
f 12.00 55.44

13.00 101.85
14.00 156.81
@ 15.00 219.15
i 16.00 288.08

R

7

—

Project Engineer: Brian A. Bucholtz, P.E., CFM
CulvertMaster v3.1 [03.01.009.00]
Page 1 of 1

Title: Chino Valley ADMS
g:\...\reports\drainage\culvertmaster\cv-adms.cvm
12/21/10 09:14:57 AMBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666




