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LJA Engineering, Inc.

Austin, Texas  78735

Building II, Suite 100

Phone 512.439.4700

FRN-F-1386

7500 Rialto Boulevard

APRIL 20, 2021

DRAINAGE EXISTING - EXISTING RETENTION POND

A593-1001 BRODIE OAKS
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IRRIGATION AREA

OFFSITE SHEET FLOW

TO FILTRATION POND

POND
RETENTION

POND
FILTRATION

RETENTION POND

Q100 = 34 CFS
Q25 = 25 CFS
POINT OF STUDY A-2

Q100 = 42 CFS
Q25 = 32 CFS
POINT OF STUDY A-4

Q100 = 38 CFS
Q25 = 29 CFS
POINT OF STUDY A-3

Q100 = 267 CFS
Q25 = 205 CFS
POINT OF STUDY A-1

EX 60"
 SSL OUT

EXISTING STORM SEWER

TO WET POND

TO WET POND

94.5% IC
28.54 A

EX-A1

73.0% IC
3.26 A
EX-A4

73.9% IC
2.99 A
EX-A3

56.8% IC
15.99 A

EX-B

56.4% IC
6.01 A
EX-C

13.5% IC
8.20 A
EX-D

20.1% IC
2.79 A
EX-A2
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APRIL 20, 2021

BRODIE OAKS

DRAINAGE DEVELOPED - RETENTION POND
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DEVELOPED CONDITION (SOS)

TO FILTRATION POND

OFFSITE SHEET FLOW

POND
FILTRATION

EX 60"
 SSL

PROPOSED 60" FL = 675.00
EXISTING 60" FL = 674.72

PROPOSED 60" FL = 680.12

PROPOSED 60" FL = 685.08

PROPOSED 60" FL = 690.75

PROPOSED 48" FL = 686.00

PROPOSED 24" FL = 695.00
TOP OF INLET = 699.00

PROPOSED 24" FL = 700.50
TOP OF INLET = 704.50

PROPOSED 36" FL = 692.11
PROPOSED 24" FL = 693.11
TOP OF INLET = 708.00

PROPOSED 24" FL = 697.00
TOP OF INLET = 701.00

PROPOSED 48" FL = 689.56
PROPOSED 36" FL = 690.56
TOP OF INLET = 710.00

PROPOSED 24" FL = 706.00
TOP OF INLET = 710.00

PROPOSED 24" FL = 706.00
TOP OF INLET = 710.00

PROPOSED 36" FL = 702.75
PROPOSED 24" FL = 703.75
TOP OF INLET = 710.00

PROPOSED 48" FL = 700.39
PROPOSED 36" FL = 701.39
TOP OF INLET = 710.00

PROPOSED 24" FL = 706.00
TOP OF INLET = 710.00

PROPOSED 24" FL = 706.00
TOP OF INLET = 710.00

PROPOSED 48" FL = 699.41
TOP OF INLET = 710.00

PROPOSED 48" FL = 694.50
TOP OF INLET = 705.50

PROPOSED 48" FL = 686.00

IN PARKLAND

IRFILITRATION FIELD

2.60 ACRE

RETENTION POND

IRRIGATION AREA PARKLAND - 2.60 ACRE

PROPOSED STORMSEWER TO RETENTION

PROPOSED IRRIGATION

PROPOSED STORMSEWER OVERFLOW OUT

IRRIGATION AREA ONSITE - 7.53 ACRE USED

Q100 = 36 CFS
Q25 = 26 CFS
POINT OF STUDY A-3

Q100 = 41 CFS
Q25 = 29 CFS
POINT OF STUDY A-4

Q100 = 16 CFS
Q25 = 11 CFS
POINT OF STUDY A-2

POND 1A

POND 1B

Q100 = 250 CFS
Q25 = 190 CFS
AREAS A1A & A1B = 29.72 @ 68.1%IC
POINT OF STUDY A-1

TO RETENTION POND 1A

TO RETENTION POND 1B

TO WET POND

POND
WET

& TO REMAIN IN PLACE - 0.10 AC
EXISTING DRIVE NOT TREATED

6.7% IC
1.34

DEV-A2

5.8% IC
3.44

DEV-A4

5.8% IC
3.08

DEV-A3

70.0% IC
25.87

DEV-A1A

55.0%
3.85

DEV-A1B

A593-1001 - Drainage DEV.dgn Default 4/22/2021 12:47:57 PM



Culvert Calculator Report
60" to Pond Atlas14 25yr EX

Title: Brodie 60inch Out
g:\...\culvertmaster\60inch to apart pond.cvm
04/22/21  02:48:49 PM

LJA Engineering & Surveying In
© Bentley Systems, Inc.    Haestad Methods Solution Center    Watertown, CT 06795 USA    +1-203-755-1666

Project Engineer: jbradford
CulvertMaster v3.3 [03.03.00.04]

Page 1 of 1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 695.00 ft Headwater Depth/Height 1.52

Computed Headwater Eleva 682.33 ft Discharge 205.00 cfs

Inlet Control HW Elev. 682.33 ft Tailwater Elevation 667.00 ft

Outlet Control HW Elev. 682.13 ft Control Type Inlet Control

Grades

Upstream Invert 674.72 ft Downstream Invert 665.00 ft

Length 305.00 ft Constructed Slope 0.031869 ft/ft

Hydraulic Profile

Profile S2 Depth, Downstream 2.41 ft

Slope Type Steep Normal Depth 2.32 ft

Flow Regime Supercritical Critical Depth 4.08 ft

Velocity Downstream 21.90 ft/s Critical Slope 0.006239 ft/ft

Section

Section Shape Circular Mannings Coefficient 0.013

Section Material Concrete Span 5.00 ft

Section Size 60 inch Rise 5.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 682.13 ft Upstream Velocity Head 2.22 ft

Ke 0.50 Entrance Loss 1.11 ft

Inlet Control Properties

Inlet Control HW Elev. 682.33 ft Flow Control Submerged

Inlet Type Square edge w/headwall Area Full 19.6 ft²

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000



Culvert Calculator Report
60" to Pond Atlas14 25yr

Title: Brodie 60inch Out
g:\...\culvertmaster\60inch to apart pond.cvm
04/21/21  05:42:21 PM

LJA Engineering & Surveying In
© Bentley Systems, Inc.    Haestad Methods Solution Center    Watertown, CT 06795 USA    +1-203-755-1666

Project Engineer: jbradford
CulvertMaster v3.3 [03.03.00.04]

Page 1 of 1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 695.00 ft Headwater Depth/Height 1.40

Computed Headwater Eleva 681.72 ft Discharge 190.00 cfs

Inlet Control HW Elev. 681.72 ft Tailwater Elevation 667.00 ft

Outlet Control HW Elev. 681.71 ft Control Type Inlet Control

Grades

Upstream Invert 674.72 ft Downstream Invert 665.00 ft

Length 305.00 ft Constructed Slope 0.031869 ft/ft

Hydraulic Profile

Profile S2 Depth, Downstream 2.30 ft

Slope Type Steep Normal Depth 2.23 ft

Flow Regime Supercritical Critical Depth 3.94 ft

Velocity Downstream 21.57 ft/s Critical Slope 0.005734 ft/ft

Section

Section Shape Circular Mannings Coefficient 0.013

Section Material Concrete Span 5.00 ft

Section Size 60 inch Rise 5.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 681.71 ft Upstream Velocity Head 2.03 ft

Ke 0.50 Entrance Loss 1.02 ft

Inlet Control Properties

Inlet Control HW Elev. 681.72 ft Flow Control Submerged

Inlet Type Square edge w/headwall Area Full 19.6 ft²

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000



Culvert Calculator Report
60" to Pond Atlas14 100yr EX

Title: Brodie 60inch Out
g:\...\culvertmaster\60inch to apart pond.cvm
04/22/21  02:49:50 PM

LJA Engineering & Surveying In
© Bentley Systems, Inc.    Haestad Methods Solution Center    Watertown, CT 06795 USA    +1-203-755-1666

Project Engineer: jbradford
CulvertMaster v3.3 [03.03.00.04]

Page 1 of 1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 695.00 ft Headwater Depth/Height 2.13

Computed Headwater Eleva 685.35 ft Discharge 267.00 cfs

Inlet Control HW Elev. 685.35 ft Tailwater Elevation 667.00 ft

Outlet Control HW Elev. 684.01 ft Control Type Inlet Control

Grades

Upstream Invert 674.72 ft Downstream Invert 665.00 ft

Length 305.00 ft Constructed Slope 0.031869 ft/ft

Hydraulic Profile

Profile S2 Depth, Downstream 2.85 ft

Slope Type Steep Normal Depth 2.72 ft

Flow Regime Supercritical Critical Depth 4.52 ft

Velocity Downstream 23.10 ft/s Critical Slope 0.009218 ft/ft

Section

Section Shape Circular Mannings Coefficient 0.013

Section Material Concrete Span 5.00 ft

Section Size 60 inch Rise 5.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 684.01 ft Upstream Velocity Head 3.18 ft

Ke 0.50 Entrance Loss 1.59 ft

Inlet Control Properties

Inlet Control HW Elev. 685.35 ft Flow Control Submerged

Inlet Type Square edge w/headwall Area Full 19.6 ft²

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000



Culvert Calculator Report
60" to Pond Atlas14 100yr

Title: Brodie 60inch Out
g:\...\culvertmaster\60inch to apart pond.cvm
04/21/21  05:43:26 PM

LJA Engineering & Surveying In
© Bentley Systems, Inc.    Haestad Methods Solution Center    Watertown, CT 06795 USA    +1-203-755-1666

Project Engineer: jbradford
CulvertMaster v3.3 [03.03.00.04]

Page 1 of 1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 695.00 ft Headwater Depth/Height 1.94

Computed Headwater Eleva 684.44 ft Discharge 250.00 cfs

Inlet Control HW Elev. 684.44 ft Tailwater Elevation 667.00 ft

Outlet Control HW Elev. 683.46 ft Control Type Inlet Control

Grades

Upstream Invert 674.72 ft Downstream Invert 665.00 ft

Length 305.00 ft Constructed Slope 0.031869 ft/ft

Hydraulic Profile

Profile S2 Depth, Downstream 2.73 ft

Slope Type Steep Normal Depth 2.61 ft

Flow Regime Supercritical Critical Depth 4.42 ft

Velocity Downstream 22.79 ft/s Critical Slope 0.008244 ft/ft

Section

Section Shape Circular Mannings Coefficient 0.013

Section Material Concrete Span 5.00 ft

Section Size 60 inch Rise 5.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 683.46 ft Upstream Velocity Head 2.88 ft

Ke 0.50 Entrance Loss 1.44 ft

Inlet Control Properties

Inlet Control HW Elev. 684.44 ft Flow Control Submerged

Inlet Type Square edge w/headwall Area Full 19.6 ft²

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000



Culvert Calculator Report
60" to Pond Atlas14 Update

Title: Brodie 60inch Out
g:\...\culvertmaster\60inch to apart pond.cvm
04/21/21  05:39:01 PM

LJA Engineering & Surveying In
© Bentley Systems, Inc.    Haestad Methods Solution Center    Watertown, CT 06795 USA    +1-203-755-1666

Project Engineer: jbradford
CulvertMaster v3.3 [03.03.00.04]

Page 1 of 1

Solve For: Discharge

Culvert Summary

Allowable HW Elevation 695.00 ft Headwater Depth/Height 4.06

Computed Headwater Eleva 695.00 ft Discharge 405.92 cfs

Inlet Control HW Elev. 695.00 ft Tailwater Elevation 667.00 ft

Outlet Control HW Elev. 689.68 ft Control Type Inlet Control

Grades

Upstream Invert 674.72 ft Downstream Invert 665.00 ft

Length 305.00 ft Constructed Slope 0.031869 ft/ft

Hydraulic Profile

Profile S2 Depth, Downstream 3.81 ft

Slope Type Steep Normal Depth 3.62 ft

Flow Regime Supercritical Critical Depth 4.89 ft

Velocity Downstream 25.29 ft/s Critical Slope 0.021684 ft/ft

Section

Section Shape Circular Mannings Coefficient 0.013

Section Material Concrete Span 5.00 ft

Section Size 60 inch Rise 5.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 689.68 ft Upstream Velocity Head 6.71 ft

Ke 0.50 Entrance Loss 3.36 ft

Inlet Control Properties

Inlet Control HW Elev. 695.00 ft Flow Control N/A

Inlet Type Square edge w/headwall Area Full 19.6 ft²

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000
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