
 

 

JEF-43-18.85 

PID # 120662 

DRAINAGE CALCS 

 

Flood Information: 

• Per L&D Vol. 2 1004.2 
o Design Storm: 10 year (10% AEP) 
o Check Storm: 100 year (1% AEP) 

• Stream Stats: 
o Q(10) = 42.6 cfs 
o Q(100) = 93.3 cfs 
o Drainage Area: 0.0694 Sq. Mi. (44.42 Acre), Verified by LiDAR 

 

Existing Drainage Calcs: 

Ex. 36” CMP 

The last 24’ of the existing pipe was separated and was not included in the analysis. 

Project is not located within a floodplain. 

Survey Shots: 

• Inlet (SV5004):  FL = 1139.72  
• Outlet (SV1375): FL = 1119.62 (pipe separation) 
• Outlet (SV1372): FL = 1118.46 (not used for analysis, but actual outlet) 

Surveyed Length = 366.545’; round to 367’ 

Slope = 0.0548 

The existing 36” CMP was modelled in CDSS and output the following values: 

Existing 36” CMP Hydraulic Data 

 Q (cfs) 
(Stream Stats) 

Head Water 
Control Elev. 

(Inlet) 

Head Water 
Control Elev. 

(Outlet) 

Velocity at Outlet 
(fps) 

Q10 
(10% AEP) 42.6 1143.63  11.94 

Q100 
(1% AEP) 93.3  1152.23 13.41 

 



 

 

The existing culvert meets 1006.2.1 A through 1006.2.1 C. 1006.2.1 D is not applicable. This culvert 
is in a deep ravine but does not exceed the check for flat terrain. For 1006.2.2, the culvert does not 
meet B, as the headwater is 6.5 feet above the limit. The remainder of in 1006.2.2 is not applicable. 

 

Proposed Drainage Calcs: 

The proposed design is to put a cure in place plastic (CIPP) liner through the pipe. This required a 
few modifications to the pipe as described below.  

Design/Analysis: 

On the inlet side, the first 5 feet of the pipe will be and replaced with 10 feet of 36” CMP to provide a 
clean end for the proposed liner and headwall. The slope was kept the same for the extended 
length of the pipe. 

On the outlet side, 34 feet of the pipe will be removed and replaced with 10 feet of 36” CMP. The rest 
of the treatment is similar to the inlet. 

This resulted in a total length of 377’, with the same slope as the existing culvert. 

Analysis: 

Since CDSS does not have a setting for a CIPP liner, it was treated as a smooth pipe for calculation 
purposes. A Manning’s N value of 0.012 was used for the analysis to be conservative for velocity. 

Proposed 36” CMP With CIPP Liner Hydraulic Data 

CIPP (added L) Q (cfs) 
(Stream Stats) 

Head Water Elev. 
(Inlet) 

Velocity at Outlet 
(fps) 

Q10 
(10% AEP) 42.6 1143.65 19.94 

Q100 
(1% AEP) 93.3 1150.28 24.50 

 

For 1006.2.1, the proposed design meets checks A through C, and D does not apply. For 1006.2.2, 
the proposed design meets checks C & D, with A and E being not applicable. The proposed design 
does not meet check B, but does improve the existing conditions by 2.22’. 

Due to the velocity of the outlet, 17’ of RCP will be added to the end of the culvert. 

 

Ditch Near Outlet Modification: 

The pipe had been damaged because of a ditch that forms near the outlet end of the pipe. This ditch 
has eroded an area south of the outlet and will be regraded and armored to mitigate future scour. 

Due to the steep (~32%) slope of this ditch, and the constructability concerns of a concrete 
channel or culverting the flow, grouted rock will be used to armor the channel bed as well as the 
foreslopes and backslopes. 
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CULVERT ANALYSIS

PID : Date :

Description :

Location :

Designer :Ex. 36" CMP

120662 06/24/2024 Beneath S.R. 43

LNW

Project : JEF-43-18.89

HEADWATER CONTROL CODES: INLET - Inlet Control.

OUTLET - Outlet Control.

OUTLET* - Outlet Control with backwater curve used to compute headwater. See Figure III - 7E in HDS 5 for type  flow.

OUTLET** - Outlet Control - See Figure III - 7D in HDS 5 for type  flow.

N/A - Flow is supercritical with low headwater and low tailwater. Control Section is at the inlet.

Inlet Invert Elevation (ft.) :

Pipe Length (ft.) :

Entrance Type :

Outlet Invert Elevation (ft.) :

Culvert Slope (ft./ft.) :

1139.72 1119.62

367.00 0.0548

No Headwall

HWI

(ft.)

HWO

(ft.)

DN

(ft.)

DC

(ft.)

MANNING

N

FLOW

(cfs.)

HEAD

(fps.)

FLOW

TYPE

VELOCITY HEADWATER

CONTROL

Pipe Number : 1 Use HW : 0

Culvert Type : Circular Corrugated

Corrugation Type : Corrugated Metal Pipe (2 2/3 x 1/2 in. corrugations)

Pipe Size : 36 in.

Pipe Quantity : 1

Loss Coef. Ke : 0.9000

(ft.)

LOSS

BURIED

DEPTH

(ft.)

TAILWATER

(ft.)

ELEVATION

Design Manning 'n' : (default)

42.60 21.45 1143.63 1128.37 2 - E 11.94 1.51 2.13 0.0241 INLET 0.00 1119.62

93.30 29.68 1151.25 1152.23 2 - F 13.41 3.00 2.86 0.0241 OUTLET** 0.00 1119.62

1CDSS 1.0.0.3. 120662_Existing 36 CMP.xml
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120662_Hydraulic Report.xlsx Ex. Storm Checks

CRS: BY: LNW

PID: DATE: 6/6/2025

PIPE INFO:

Inlet Invert 1139.72' Near Low EOP

Inlet Diameter 3.0 FT ADT

Inlet Crown 1142.72' Type

Deep? YES Drainage Area

Flat? NO DRAIN (ACRE)

EX? YES Overtop Elev

Control

1115.74' INLET Building Nearby?

10% 1143.63' INLET Building Elev 1192.00'

0.00' 0' Building Desc.

1% 1152.23' OUTLET Bike Path Near?

Bike Path Elev

HW(10) HW(50) 1143.63'

HW(100) 1152.23'

A: OKAY A: NO VALUE N/A

B: N/A B: 1145.72' DOES NOT MEET

C: OKAY C: 1160.00' N/A

D: N/A D:

0 E:

0 0

0 1

0 0

0

0

NO

0.07 Sq. Mi.

CDSS Headwater

1160.00'

1159.00'

1143.63'

Design Storm Controls:

0

NO

1121.00'

Nearby Objects

N/A

Check Storm Controls:

N/A

1144.72'

1146.72'

N/A

Pipe Roadway

JEF-43-18.85

120662

44.42 ACRES

1160.00'

2600

Other Highway

Ex. 36" CMP



120662_Hydraulic Report.xlsx Ex. Storm Checks

Design Storm Controls:

HW(10) = 1143.63'

HW(10) < 1159'

B. N/A

C. 1142.72' + 4' = 1146.72'

HW(10) < 1146.72'

D. N/A

Check Storm Controls:

HW(100) = 1152.23'

A. N/A

B. 1139.72' + 2 x 3' = 1145.72'

HW(100) > 1145.72' DOES NOT MEET

D. N/A for Existing Analysis

E. N/A, Not in Floodplain

C. Existing overtopping?: NO, as per Hugh Sutherin, 

04/03/2025

OKAY

A. Drainage area = 44.416 Acres

Near Low Edge of Pavement = 1160' - 1 = 1159'

OKAY



CULVERT ANALYSIS

PID : Date :

Description :

Location :

Designer :Prop. 36" CIPP Liner

120662 06/24/2024 Beneath S.R. 43

LNW

Project : JEF-43-18.89

HEADWATER CONTROL CODES: INLET - Inlet Control.

OUTLET - Outlet Control.

OUTLET* - Outlet Control with backwater curve used to compute headwater. See Figure III - 7E in HDS 5 for type  flow.

OUTLET** - Outlet Control - See Figure III - 7D in HDS 5 for type  flow.

N/A - Flow is supercritical with low headwater and low tailwater. Control Section is at the inlet.

Inlet Invert Elevation (ft.) :

Pipe Length (ft.) :

Entrance Type :

Outlet Invert Elevation (ft.) :

Culvert Slope (ft./ft.) :

1139.99 1119.35

377.00 0.0548

Half Headwall

HWI

(ft.)

HWO

(ft.)

DN

(ft.)

DC

(ft.)

MANNING

N

FLOW

(cfs.)

HEAD

(fps.)

FLOW

TYPE

VELOCITY HEADWATER

CONTROL

Pipe Number : 1 Use HW : 0

Culvert Type : Circular Corrugated
Corrugation Type : Corrugated Metal Pipe (2 2/3 x 1/2 in. corrugations)

Pipe Size : 36 in.

Pipe Quantity : 1

Loss Coef. Ke : 0.9000

(ft.)

LOSS

BURIED

DEPTH

(ft.)

TAILWATER

(ft.)

ELEVATION

Design Manning 'n' : 0.0120

42.60 21.74 1143.65 1124.28 2 - E 19.94 1.03 2.13 0.0120 INLET 0.00 1119.35

93.30 28.00 1150.28 1133.67 2 - E 24.50 1.59 2.86 0.0120 INLET 0.00 1119.35
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120662_Hydraulic Report.xlsx Prop. Storm Checks

CRS: BY: LNW

PID: DATE: 6/6/2025

PIPE INFO:

Inlet Invert 1139.72' Near Low EOP

Inlet Diameter 3.0 FT ADT

Inlet Crown 1142.72' Type

Deep? YES Drainage Area

Flat? NO DRAIN (ACRE)

EX? NO Overtop Elev

Control

1115.74' OUTLET Building Nearby?

10% 1143.65' INLET Building Elev 1192.00'

0.00' 0' Building Desc.

1% 1150.28' INLET Bike Path Near?

Bike Path Elev

HW(10) HW(50) 1143.65'

HW(100) 1150.28'

A: OKAY A: NO VALUE N/A

B: N/A B: 1145.72' DOES NOT MEET

C: OKAY C: 1160.00' OKAY

D: N/A D:

0 E:

0 0

0 1

0 0

0

1159.00'

1144.72'

1146.72'

N/A

1143.65'

N/A

1121.00'

Pipe Roadway

JEF-43-18.85

120662

44.42 ACRES

Check Storm Controls:

OKAY

1160.00'

2600

Other Highway

NO

0.07 Sq. Mi.

CDSS Headwater

1160.00'

Nearby Objects

Prop. 36" CMP (CIPP Liner)

Design Storm Controls:

0

NO



120662_Hydraulic Report.xlsx Prop. Storm Checks

Design Storm Controls:

HW(10) = 1143.65'

HW(10) < 1159'

B. N/A

C. 1142.72' + 4' = 1146.72'

HW(10) < 1146.72'

D. N/A

Check Storm Controls:

HW(100) = 1150.28'

A. N/A

B. 1139.72' + 2 x 3' = 1145.72'

HW(100) > 1145.72' DOES NOT MEET

OKAY

D. 1150.28' < 1152.23'

HW(100) OKAY

E. N/A, Not in Floodplain

OKAY

C. Overtop Elev: 1160'

1150.28' < 1160'

A. Drainage area = 44.416 Acres

Near Low Edge of Pavement = 1160' - 1 = 1159'

OKAY
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DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :DRAINAGE AREA TO SOUTHEAST OF CULVERT

120662 07/12/2024 DITCH SOUTHEAST OF CULVERT

LNW

Rainfall Area :

Seed:

A

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : JEF-43-18.89

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)

(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

0+00 1.002.0094.81 1.00 3.5000 18.98 18.98 0.40 7.59 2.20 5 0.030 35.05 31.51 16.68 0.24 2.47
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