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Report Summary 

 

As requested by the City of Lee’s Summit, this condensed report has been 

prepared to chronicle the changes to the storm system during construction of the 

first phase of the project and since the storm report was approved. As provided 

on the content page, 3 addendums have been prepared, based on the 3 changes 

to the plans. A summary of those addendums and changes are as follows: 

 

Addendum 1 

This addendum was  prepared prior to construction to address City comments in 

regard to the north pond design. The addendum addressed the usage of the 

skimmer and the 40 hour release from the pond , effective height of the pond and  

the need to design the pond  to TR-60 requirements and the energy dissipation 

design at the out of the discharge ping from the pond. 

 

Addendum 2 

This addendum addressed the change of the geometric shape of the south 

detention pond outlet structure after construction began. The approved design 

called for a circular structure. It was found that the circular manhole could not be 

cast, based on the size and a square structure was to take its place. Calculations 

confirmed that the geometric shape change did not impact the hydraulic design 

or flow of the pond. 

 

Addendum 3 

This addendum addressed the change of the geometric shape of the outlet 

structure for the north pond after construction began. For the same reason on 

the change for the south pond, circular manholes couldn’t be cast and a 



rectangular structure was substituted for 2 side by side manholes, with again, no 

impact on the pond flow or hydraulic function. 
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

Element Details

Composite 
Outlet 

Structure - 1
Label

Notes

Headwater Range

Use Pond for 
Headwater 

Range
Headwater Type

ft979.00Maximum (Headwater)

Detention 
PondPond

ft0.50Increment (Headwater)

ft964.70Minimum (Headwater)

SpotElevation
(ft)

Tailwater Setup

Free OutfallTailwater Type

Tailwater Tolerances

30Maximum Iterations
ft0.50

Tailwater Tolerance 
(Maximum)

ft0.01
Headwater Tolerance 
(Minimum)

ft³/s0.001Flow Tolerance (Minimum)

ft0.50
Headwater Tolerance 
(Maximum)

ft³/s10.000Flow Tolerance (Maximum)

ft0.01
Tailwater Tolerance 
(Minimum)

Outlet Structure

CulvertOutlet Structure Type CircularCulvert Type

Outlet Structure (IDs and Direction)

Culvert - 1Outlet ID TailwaterDownstream ID
Forward Flow 

OnlyFlow Direction
Notes

Outlet Structure (Advanced)

ft0.00Elevation (On) ft0.00Elevation (Off)

Culvert Data

2Number of Barrels ft964.20Downstream Invert
ft102.32Length in48.0Diameter
ft964.70Upstream Invert

Unsubmerged->Submerged

FalseSpecify Transitions FalseCompute Inlet Control Only
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

Culvert Coefficients

Concrete - 
Groove end 

projecting
Inlet Description

0.0317C

Chart 1Chart 0.6900Y
Nomograph 3Nomograph 0.011Manning's n

Form 1Equation Form 0.200Ke
0.0045K 0.000Kr
2.0000M -0.500Slope Correction Factor

Culvert (Advanced)

ft0.00Convergence Tolerance
False

Specify Number of Backwater 
Sections

P
o
n
d
 W

a
te

r 
S

u
rf

a
ce

 E
le

v
a
ti
o
n
 (
ft

)

980.00

977.50

975.00

972.50

970.00

967.50

965.00

962.50

Flow (ft³/s)
300.00250.00200.00150.00100.0050.000.00

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Culvert - 1  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  127.65 ft³/s
Upstream   ID  = Orifice - 3, Riser - 2, Orifice - 1, Riser - 1, Orifice - 2
Downstream ID  = Tailwater (Pond Outfall)

Next Downstream 
Hydraulic Grade Line

(ft)

Converge Downstream 
Hydraulic Grade Line

(ft)

(into) Headwater 
Hydraulic Grade Line

(ft)

Device Flow
(ft³/s)

Water Surface 
Elevation

(ft)
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Culvert - 1  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  127.65 ft³/s
Upstream   ID  = Orifice - 3, Riser - 2, Orifice - 1, Riser - 1, Orifice - 2
Downstream ID  = Tailwater (Pond Outfall)

Next Downstream 
Hydraulic Grade Line

(ft)

Converge Downstream 
Hydraulic Grade Line

(ft)

(into) Headwater 
Hydraulic Grade Line

(ft)

Device Flow
(ft³/s)

Water Surface 
Elevation

(ft)

Free Outfall0.000.000.00964.70
Free OutfallFree Outfall964.800.12965.10
Free OutfallFree Outfall964.810.16965.20
Free OutfallFree Outfall964.850.30965.70
Free OutfallFree Outfall964.870.35966.20
Free OutfallFree Outfall964.880.41966.70
Free OutfallFree Outfall964.900.49967.20
Free OutfallFree Outfall964.900.52967.70
Free OutfallFree Outfall964.920.56968.20
Free OutfallFree Outfall964.920.62968.70
Free OutfallFree Outfall964.930.66969.20
Free OutfallFree Outfall964.930.68969.70
Free OutfallFree Outfall964.940.72970.20
Free OutfallFree Outfall964.940.72970.30
Free OutfallFree Outfall965.243.53970.70
Free OutfallFree Outfall965.7813.78971.20
Free OutfallFree Outfall966.3129.56971.70
Free OutfallFree Outfall966.7847.61972.20
Free OutfallFree Outfall967.0157.94972.70
Free OutfallFree Outfall967.1363.26973.00
Free OutfallFree Outfall967.3272.53973.20
Free OutfallFree Outfall968.07112.93973.70
Free OutfallFree Outfall969.00167.95974.20
Free OutfallFree Outfall969.66208.39974.70
Free OutfallFree Outfall970.13230.98975.20
Free OutfallFree Outfall970.63251.77975.70
Free OutfallFree Outfall971.12270.41976.20
Free OutfallFree Outfall971.51284.48976.70
Free OutfallFree Outfall971.89297.36977.20
Free OutfallFree Outfall972.26309.66977.70
Free OutfallFree Outfall972.63321.29978.20
Free OutfallFree Outfall973.00332.45978.70
Free OutfallFree Outfall973.22338.98979.00

Tailwater Error
(ft)

Downstream Channel 
Tailwater

(ft)

Convergence Error
(ft³/s)

Downstream Hydraulic 
Grade Line Error

(ft)

0.00(N/A)0.000.00
0.00(N/A)0.000.00
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Culvert - 1  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  127.65 ft³/s
Upstream   ID  = Orifice - 3, Riser - 2, Orifice - 1, Riser - 1, Orifice - 2
Downstream ID  = Tailwater (Pond Outfall)

Tailwater Error
(ft)

Downstream Channel 
Tailwater

(ft)

Convergence Error
(ft³/s)

Downstream Hydraulic 
Grade Line Error

(ft)
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.010.00
0.00(N/A)0.000.00
0.00(N/A)0.060.00
0.00(N/A)0.040.00
0.00(N/A)0.020.00
0.00(N/A)0.010.00
0.00(N/A)0.010.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00

Message
WS below an invert; no flow.
CRIT.DEPTH CONTROL  Vh= .023ft  
Dcr= .068ft  H.JUMP IN PIPE 
Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .026ft  
Dcr= .079ft   CRIT.DEPTH Hev= .00ft
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Culvert - 1  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  127.65 ft³/s
Upstream   ID  = Orifice - 3, Riser - 2, Orifice - 1, Riser - 1, Orifice - 2
Downstream ID  = Tailwater (Pond Outfall)

Message
CRIT.DEPTH CONTROL  Vh= .037ft  
Dcr= .109ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .040ft  
Dcr= .119ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .044ft  
Dcr= .130ft   CRIT.DEPTH Hev= .00ft
FLOW PRECEDENCE SET TO 
UPSTREAM CONTROLLING 
STRUCTURE
FLOW PRECEDENCE SET TO 
UPSTREAM CONTROLLING 
STRUCTURE
CRIT.DEPTH CONTROL  Vh= .051ft  
Dcr= .151ft   CRIT.DEPTH Hev= .00ft
FLOW PRECEDENCE SET TO 
UPSTREAM CONTROLLING 
STRUCTURE
FLOW PRECEDENCE SET TO 
UPSTREAM CONTROLLING 
STRUCTURE
FLOW PRECEDENCE SET TO 
UPSTREAM CONTROLLING 
STRUCTURE
FLOW PRECEDENCE SET TO 
UPSTREAM CONTROLLING 
STRUCTURE
CRIT.DEPTH CONTROL  Vh= .058ft  
Dcr= .172ft   CRIT.DEPTH Hev= .00ft
FLOW PRECEDENCE SET TO 
UPSTREAM CONTROLLING 
STRUCTURE
FLOW PRECEDENCE SET TO 
UPSTREAM CONTROLLING 
STRUCTURE
FLOW PRECEDENCE SET TO 
UPSTREAM CONTROLLING 
STRUCTURE
CRIT.DEPTH CONTROL  Vh= .530ft  
Dcr= 1.440ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .597ft  
Dcr= 1.595ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .630ft  
Dcr= 1.670ft   CRIT.DEPTH Hev= .00ft
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Culvert - 1  (Culvert-Circular)
---------------------------------------
Mannings open channel maximum capacity:  127.65 ft³/s
Upstream   ID  = Orifice - 3, Riser - 2, Orifice - 1, Riser - 1, Orifice - 2
Downstream ID  = Tailwater (Pond Outfall)

Message
CRIT.DEPTH CONTROL  Vh= .686ft  
Dcr= 1.793ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .924ft  
Dcr= 2.261ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= 1.264ft  
Dcr= 2.778ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= 1.554ft  
Dcr= 3.091ft   CRIT.DEPTH Hev= .00ft
INLET CONTROL...  Submerged:  HW 
=5.43
INLET CONTROL...  Submerged:  HW 
=5.93
INLET CONTROL...  Submerged:  HW 
=6.42
INLET CONTROL...  Submerged:  HW 
=6.81
INLET CONTROL...  Submerged:  HW 
=7.19
INLET CONTROL...  Submerged:  HW 
=7.56
INLET CONTROL...  Submerged:  HW 
=7.93
INLET CONTROL...  Submerged:  HW 
=8.30
INLET CONTROL...  Submerged:  HW 
=8.52

Outlet Structure

OrificeOutlet Structure Type

Outlet Structure (IDs and Direction)

Orifice - 1Outlet ID Culvert - 1Downstream ID
Forward Flow 

OnlyFlow Direction
Notes

Outlet Structure (Advanced)

ft0.00Elevation (On) ft0.00Elevation (Off)

Outlet Structure (Orifice)

Circular 
OrificeOrifice

0.600Orifice Coefficient
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

Outlet Structure (Orifice)

2Number of Openings in2.0Orifice Diameter

Outlet Structure (Common)

ft964.70Elevation

P
o
n
d
 W

a
te

r 
S

u
rf

a
ce

 E
le

v
a
ti
o
n
 (
ft

)

980.00

977.50

975.00

972.50

970.00

967.50

965.00

962.50

Flow (ft³/s)
0.500.400.300.200.100.00

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 1  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Next Downstream 
Hydraulic Grade Line

(ft)

Converge Downstream 
Hydraulic Grade Line

(ft)

(into) Headwater 
Hydraulic Grade Line

(ft)

Device Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.000.000.000.00964.70
964.80964.80965.100.12965.10
964.81964.81965.200.13965.20
964.85964.85965.700.19965.70
964.87964.87966.200.24966.20
964.88964.88966.700.28966.70
964.90964.90967.200.32967.20
964.90964.90967.700.35967.70
964.92964.91968.200.38968.20
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 1  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Next Downstream 
Hydraulic Grade Line

(ft)

Converge Downstream 
Hydraulic Grade Line

(ft)

(into) Headwater 
Hydraulic Grade Line

(ft)

Device Flow
(ft³/s)

Water Surface 
Elevation

(ft)
964.92964.92968.700.41968.70
964.93964.93969.200.43969.20
964.93964.93969.700.46969.70
964.94964.94970.200.48970.20
964.94964.94970.300.49970.30
965.24965.24970.700.49970.70
965.78965.78971.200.49971.20
966.31966.31971.700.49971.70
966.78966.78972.200.49972.20
967.01967.01972.700.50972.70
967.13967.13973.000.51973.00
967.32967.32973.200.51973.20
968.07968.07973.700.50973.70
969.00968.99974.200.48974.20
969.66969.66974.700.47974.70
970.13970.13975.200.47975.20
970.63970.63975.700.47975.70
971.12971.12976.200.47976.20
971.51971.51976.700.48976.70
971.89971.89977.200.48977.20
972.26972.26977.700.49977.70
972.63972.63978.200.50978.20
973.00973.00978.700.50978.70
973.22973.22979.000.51979.00

Tailwater Error
(ft)

Downstream Channel 
Tailwater

(ft)

Convergence Error
(ft³/s)

Downstream Hydraulic 
Grade Line Error

(ft)

0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 1  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Tailwater Error
(ft)

Downstream Channel 
Tailwater

(ft)

Convergence Error
(ft³/s)

Downstream Hydraulic 
Grade Line Error

(ft)
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00

Message
WS below an invert; no flow.
H =.30
H =.39
H =.85
H =1.33
H =1.82
H =2.30
H =2.80
H =3.29
H =3.78
H =4.27
H =4.77
H =5.26
H =5.36
H =5.46
H =5.42
H =5.39
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 1  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Message
H =5.42
H =5.69
H =5.87
H =5.88
H =5.63
H =5.21
H =5.04
H =5.07
H =5.07
H =5.08
H =5.19
H =5.31
H =5.44
H =5.57
H =5.70
H =5.78

Outlet Structure

RiserOutlet Structure Type

Outlet Structure (IDs and Direction)

Riser - 1Outlet ID Culvert - 1Downstream ID
Forward Flow 

OnlyFlow Direction
Notes

Outlet Structure (Advanced)

ft0.00Elevation (On) ft0.00Elevation (Off)

Outlet Structure (Riser)

Stand PipeRiser ft0.00Transition Elevation
in42.0Diameter ft0.00Transition Height
(ft^0.5)/s3.00Weir Coefficient 1.000K Reverse

0.600Orifice Coefficient

Outlet Structure (Common)

ft973.00Elevation

Outlet Structure (Riser, Advanced)

TrueUse Orifice Depth to Crest?
False

Use Submerged Weir 
Equation?
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

Outlet Structure (Riser, Advanced)

P
o
n
d
 W

a
te

r 
S

u
rf

a
ce

 E
le

v
a
ti
o
n
 (
ft

)

980.00

977.50

975.00

972.50

970.00

967.50

965.00

962.50

Flow (ft³/s)
100.0080.0060.0040.0020.000.00

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Riser - 1  (Stand Pipe)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Next Downstream 
Hydraulic Grade Line

(ft)

Converge Downstream 
Hydraulic Grade Line

(ft)

(into) Headwater 
Hydraulic Grade Line

(ft)

Device Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.000.000.000.00964.70
964.800.000.000.00965.10
964.810.000.000.00965.20
964.850.000.000.00965.70
964.870.000.000.00966.20
964.880.000.000.00966.70
964.900.000.000.00967.20
964.900.000.000.00967.70
964.920.000.000.00968.20
964.920.000.000.00968.70
964.930.000.000.00969.20
964.930.000.000.00969.70
964.940.000.000.00970.20
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Riser - 1  (Stand Pipe)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Next Downstream 
Hydraulic Grade Line

(ft)

Converge Downstream 
Hydraulic Grade Line

(ft)

(into) Headwater 
Hydraulic Grade Line

(ft)

Device Flow
(ft³/s)

Water Surface 
Elevation

(ft)
964.940.000.000.00970.30
965.240.000.000.00970.70
965.780.000.000.00971.20
966.310.000.000.00971.70
966.780.000.000.00972.20
967.010.000.000.00972.70
967.130.000.000.00973.00
967.32Free Outfall973.202.95973.20
968.07Free Outfall973.7019.32973.70
969.00Free Outfall974.2043.36974.20
969.66Free Outfall974.7060.38974.70
970.13Free Outfall975.2068.68975.20
970.63Free Outfall975.7076.09975.70
971.12Free Outfall976.2082.84976.20
971.51Free Outfall976.7089.07976.70
971.89Free Outfall977.2094.90977.20
972.26Free Outfall977.70100.39977.70
972.63Free Outfall978.20105.60978.20
973.00Free Outfall978.70110.56978.70
973.22973.22979.00113.43979.00

Tailwater Error
(ft)

Downstream Channel 
Tailwater

(ft)

Convergence Error
(ft³/s)

Downstream Hydraulic 
Grade Line Error

(ft)

0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Riser - 1  (Stand Pipe)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Tailwater Error
(ft)

Downstream Channel 
Tailwater

(ft)

Convergence Error
(ft³/s)

Downstream Hydraulic 
Grade Line Error

(ft)
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00

Message
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
Weir: H =0.2ft
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Riser - 1  (Stand Pipe)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Message
Weir: H =0.7ft
Weir: H =1.2ft
Orifice: H =1.70; Riser orifice equation 
controlling.
Orifice: H =2.20; Riser orifice equation 
controlling.
Orifice: H =2.70; Riser orifice equation 
controlling.
Orifice: H =3.20; Riser orifice equation 
controlling.
Orifice: H =3.70; Riser orifice equation 
controlling.
Orifice: H =4.20; Riser orifice equation 
controlling.
Orifice: H =4.70; Riser orifice equation 
controlling.
Orifice: H =5.20; Riser orifice equation 
controlling.
Orifice: H =5.70; Riser orifice equation 
controlling.
FULLY CHARGED RISER: Orifice 
Equation Control to Crest; H=6.00

Outlet Structure

RiserOutlet Structure Type

Outlet Structure (IDs and Direction)

Riser - 2Outlet ID Culvert - 1Downstream ID
Forward Flow 

OnlyFlow Direction
Notes

Outlet Structure (Advanced)

ft0.00Elevation (On) ft0.00Elevation (Off)

Outlet Structure (Riser)

Stand PipeRiser ft0.00Transition Elevation
in42.0Diameter ft0.00Transition Height
(ft^0.5)/s3.00Weir Coefficient 1.000K Reverse

0.600Orifice Coefficient

Outlet Structure (Common)
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

Outlet Structure (Common)

ft973.00Elevation

Outlet Structure (Riser, Advanced)

TrueUse Orifice Depth to Crest?
False

Use Submerged Weir 
Equation?

P
o
n
d
 W

a
te

r 
S

u
rf

a
ce

 E
le

v
a
ti
o
n
 (
ft

)

980.00

977.50

975.00

972.50

970.00

967.50

965.00

962.50

Flow (ft³/s)
100.0080.0060.0040.0020.000.00

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Riser - 2  (Stand Pipe)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Next Downstream 
Hydraulic Grade Line

(ft)

Converge Downstream 
Hydraulic Grade Line

(ft)

(into) Headwater 
Hydraulic Grade Line

(ft)

Device Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.000.000.000.00964.70
964.800.000.000.00965.10
964.810.000.000.00965.20
964.850.000.000.00965.70
964.870.000.000.00966.20
964.880.000.000.00966.70
964.900.000.000.00967.20
964.900.000.000.00967.70
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Riser - 2  (Stand Pipe)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Next Downstream 
Hydraulic Grade Line

(ft)

Converge Downstream 
Hydraulic Grade Line

(ft)

(into) Headwater 
Hydraulic Grade Line

(ft)

Device Flow
(ft³/s)

Water Surface 
Elevation

(ft)
964.920.000.000.00968.20
964.920.000.000.00968.70
964.930.000.000.00969.20
964.930.000.000.00969.70
964.940.000.000.00970.20
964.940.000.000.00970.30
965.240.000.000.00970.70
965.780.000.000.00971.20
966.310.000.000.00971.70
966.780.000.000.00972.20
967.010.000.000.00972.70
967.130.000.000.00973.00
967.32Free Outfall973.202.95973.20
968.07Free Outfall973.7019.32973.70
969.00Free Outfall974.2043.36974.20
969.66Free Outfall974.7060.38974.70
970.13Free Outfall975.2068.68975.20
970.63Free Outfall975.7076.09975.70
971.12Free Outfall976.2082.84976.20
971.51Free Outfall976.7089.07976.70
971.89Free Outfall977.2094.90977.20
972.26Free Outfall977.70100.39977.70
972.63Free Outfall978.20105.60978.20
973.00Free Outfall978.70110.56978.70
973.22973.22979.00113.43979.00

Tailwater Error
(ft)

Downstream Channel 
Tailwater

(ft)

Convergence Error
(ft³/s)

Downstream Hydraulic 
Grade Line Error

(ft)

0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00

Page 16 of 3027 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

5/11/2019

Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterCOBEY CREEK_EXISTING_03252019.ppc



Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Riser - 2  (Stand Pipe)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Tailwater Error
(ft)

Downstream Channel 
Tailwater

(ft)

Convergence Error
(ft³/s)

Downstream Hydraulic 
Grade Line Error

(ft)
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00

Message
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Riser - 2  (Stand Pipe)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Message
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
Weir: H =0.2ft
Weir: H =0.7ft
Weir: H =1.2ft
Orifice: H =1.70; Riser orifice equation 
controlling.
Orifice: H =2.20; Riser orifice equation 
controlling.
Orifice: H =2.70; Riser orifice equation 
controlling.
Orifice: H =3.20; Riser orifice equation 
controlling.
Orifice: H =3.70; Riser orifice equation 
controlling.
Orifice: H =4.20; Riser orifice equation 
controlling.
Orifice: H =4.70; Riser orifice equation 
controlling.
Orifice: H =5.20; Riser orifice equation 
controlling.
Orifice: H =5.70; Riser orifice equation 
controlling.
FULLY CHARGED RISER: Orifice 
Equation Control to Crest; H=6.00

Outlet Structure

OrificeOutlet Structure Type

Outlet Structure (IDs and Direction)

Orifice - 3Outlet ID Culvert - 1Downstream ID
Forward Flow 

OnlyFlow Direction
Notes

Outlet Structure (Advanced)

ft0.00Elevation (On) ft0.00Elevation (Off)

Outlet Structure (Orifice)

Circular 
OrificeOrifice

0.600Orifice Coefficient
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

Outlet Structure (Orifice)

4Number of Openings in21.0Orifice Diameter

Outlet Structure (Common)

ft970.30Elevation

P
o
n
d
 W

a
te

r 
S

u
rf

a
ce

 E
le

v
a
ti
o
n
 (
ft

)

980.00

977.50

975.00

972.50

970.00

967.50

965.00

962.50

Flow (ft³/s)
100.0080.0060.0040.0020.000.00

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 3  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Next Downstream 
Hydraulic Grade Line

(ft)

Converge Downstream 
Hydraulic Grade Line

(ft)

(into) Headwater 
Hydraulic Grade Line

(ft)

Device Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.000.000.000.00964.70
964.800.000.000.00965.10
964.810.000.000.00965.20
964.850.000.000.00965.70
964.870.000.000.00966.20
964.880.000.000.00966.70
964.900.000.000.00967.20
964.900.000.000.00967.70
964.920.000.000.00968.20
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 3  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Next Downstream 
Hydraulic Grade Line

(ft)

Converge Downstream 
Hydraulic Grade Line

(ft)

(into) Headwater 
Hydraulic Grade Line

(ft)

Device Flow
(ft³/s)

Water Surface 
Elevation

(ft)
964.920.000.000.00968.70
964.930.000.000.00969.20
964.930.000.000.00969.70
964.940.000.000.00970.20
964.940.000.000.00970.30
965.24Free Outfall970.702.79970.70
965.78Free Outfall971.2013.03971.20
966.31Free Outfall971.7028.85971.70
966.78Free Outfall972.2046.88972.20
967.01Free Outfall972.7057.18972.70
967.13Free Outfall973.0062.56973.00
967.32Free Outfall973.2065.90973.20
968.07Free Outfall973.7073.58973.70
969.00Free Outfall974.2080.54974.20
969.66Free Outfall974.7086.94974.70
970.13Free Outfall975.2092.90975.20
970.63970.63975.7098.50975.70
971.12971.12976.20103.80976.20
971.51971.51976.70105.48976.70
971.89971.89977.20106.72977.20
972.26972.26977.70107.99977.70
972.63972.63978.20109.27978.20
973.00973.00978.70110.59978.70
973.22973.22979.00111.36979.00

Tailwater Error
(ft)

Downstream Channel 
Tailwater

(ft)

Convergence Error
(ft³/s)

Downstream Hydraulic 
Grade Line Error

(ft)

0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 3  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Tailwater Error
(ft)

Downstream Channel 
Tailwater

(ft)

Convergence Error
(ft³/s)

Downstream Hydraulic 
Grade Line Error

(ft)
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00

Message
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
CRIT.DEPTH CONTROL  Vh= .103ft  
Dcr= .297ft   CRIT.DEPTH Hev= .00ft
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 3  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Message
CRIT.DEPTH CONTROL  Vh= .243ft  
Dcr= .656ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .407ft  
Dcr= .994ft   CRIT.DEPTH Hev= .00ft
H =1.03
H =1.53
H =1.83
H =2.03
H =2.53
H =3.03
H =3.53
H =4.03
H =4.53
H =5.03
H =5.19
H =5.31
H =5.44
H =5.57
H =5.70
H =5.78

Outlet Structure

OrificeOutlet Structure Type

Outlet Structure (IDs and Direction)

Orifice - 2Outlet ID Culvert - 1Downstream ID
Forward Flow 

OnlyFlow Direction
Notes

Outlet Structure (Advanced)

ft0.00Elevation (On) ft0.00Elevation (Off)

Outlet Structure (Orifice)

Circular 
OrificeOrifice

0.600Orifice Coefficient

4Number of Openings in1.0Orifice Diameter

Outlet Structure (Common)

ft965.10Elevation
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

P
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d
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 (
ft

)

980.00

977.50

975.00

972.50

970.00

967.50

965.00

962.50

Flow (ft³/s)
0.240.210.180.150.120.090.060.030.00

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 2  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Next Downstream 
Hydraulic Grade Line

(ft)

Converge Downstream 
Hydraulic Grade Line

(ft)

(into) Headwater 
Hydraulic Grade Line

(ft)

Device Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.000.000.000.00964.70
964.800.000.000.00965.10
964.81Free Outfall965.200.03965.20
964.85Free Outfall965.700.08965.70
964.87Free Outfall966.200.11966.20
964.88Free Outfall966.700.13966.70
964.90Free Outfall967.200.15967.20
964.90Free Outfall967.700.17967.70
964.92Free Outfall968.200.18968.20
964.92Free Outfall968.700.20968.70
964.93Free Outfall969.200.21969.20
964.93Free Outfall969.700.22969.70
964.94Free Outfall970.200.24970.20
964.94Free Outfall970.300.24970.30
965.24965.24970.700.25970.70
965.78965.78971.200.24971.20
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 2  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Next Downstream 
Hydraulic Grade Line

(ft)

Converge Downstream 
Hydraulic Grade Line

(ft)

(into) Headwater 
Hydraulic Grade Line

(ft)

Device Flow
(ft³/s)

Water Surface 
Elevation

(ft)
966.31966.31971.700.24971.70
966.78966.78972.200.24972.20
967.01967.01972.700.25972.70
967.13967.13973.000.25973.00
967.32967.32973.200.25973.20
968.07968.07973.700.25973.70
969.00968.99974.200.24974.20
969.66969.66974.700.24974.70
970.13970.13975.200.24975.20
970.63970.63975.700.24975.70
971.12971.12976.200.24976.20
971.51971.51976.700.24976.70
971.89971.89977.200.24977.20
972.26972.26977.700.24977.70
972.63972.63978.200.25978.20
973.00973.00978.700.25978.70
973.22973.22979.000.25979.00

Tailwater Error
(ft)

Downstream Channel 
Tailwater

(ft)

Convergence Error
(ft³/s)

Downstream Hydraulic 
Grade Line Error

(ft)

0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 2  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Tailwater Error
(ft)

Downstream Channel 
Tailwater

(ft)

Convergence Error
(ft³/s)

Downstream Hydraulic 
Grade Line Error

(ft)
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00
0.00(N/A)0.000.00

Message
WS below an invert; no flow.
WS below an invert; no flow.
H =.06
H =.56
H =1.06
H =1.56
H =2.06
H =2.56
H =3.06
H =3.56
H =4.06
H =4.56
H =5.06
H =5.16
H =5.46
H =5.42
H =5.39
H =5.42
H =5.69
H =5.87
H =5.88
H =5.63
H =5.21
H =5.04
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 2  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 1  (Culvert-Circular)

Message
H =5.07
H =5.07
H =5.08
H =5.19
H =5.31
H =5.44
H =5.57
H =5.70
H =5.78
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

Composite Rating Table
Tailwater Elevation = Free Outfall (Composite Outlet Structure - 1)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.00964.70
0.00(N/A)0.12965.10
0.00(N/A)0.16965.20
0.00(N/A)0.27965.70
0.00(N/A)0.35966.20
0.00(N/A)0.41966.70
0.00(N/A)0.47967.20
0.00(N/A)0.52967.70
0.00(N/A)0.56968.20
0.00(N/A)0.61968.70
0.00(N/A)0.65969.20
0.00(N/A)0.68969.70
0.00(N/A)0.72970.20
0.00(N/A)0.72970.30
0.00(N/A)3.53970.70
0.00(N/A)13.76971.20
0.00(N/A)29.58971.70
0.00(N/A)47.61972.20
0.00(N/A)57.94972.70
0.00(N/A)63.26973.00
0.00(N/A)72.53973.20
0.00(N/A)112.95973.70
0.00(N/A)167.97974.20
0.00(N/A)208.40974.70
0.00(N/A)230.98975.20
0.00(N/A)251.39975.70
0.00(N/A)270.19976.20
0.00(N/A)284.34976.70
0.00(N/A)297.25977.20
0.00(N/A)309.51977.70
0.00(N/A)321.21978.20
0.00(N/A)332.45978.70
0.00(N/A)338.97979.00

Contributing Structures
  (no Q: Orifice - 3,Riser - 
2,Orifice - 1,Riser - 
1,Orifice - 2,Culvert - 1)
 Orifice - 1,Culvert - 1  
(no Q: Orifice - 3,Riser - 
2,Riser - 1,Orifice - 2)
 Orifice - 1,Orifice - 
2,Culvert - 1  (no Q: 
Orifice - 3,Riser - 2,Riser - 
1)
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

Composite Rating Table
Tailwater Elevation = Free Outfall (Composite Outlet Structure - 1)

Contributing Structures
 Orifice - 1,Orifice - 
2,Culvert - 1  (no Q: 
Orifice - 3,Riser - 2,Riser - 
1)
 Orifice - 1,Orifice - 
2,Culvert - 1  (no Q: 
Orifice - 3,Riser - 2,Riser - 
1)
 Orifice - 1,Orifice - 
2,Culvert - 1  (no Q: 
Orifice - 3,Riser - 2,Riser - 
1)
 Orifice - 1,Orifice - 
2,Culvert - 1  (no Q: 
Orifice - 3,Riser - 2,Riser - 
1)
 Orifice - 1,Orifice - 
2,Culvert - 1  (no Q: 
Orifice - 3,Riser - 2,Riser - 
1)
 Orifice - 1,Orifice - 
2,Culvert - 1  (no Q: 
Orifice - 3,Riser - 2,Riser - 
1)
 Orifice - 1,Orifice - 
2,Culvert - 1  (no Q: 
Orifice - 3,Riser - 2,Riser - 
1)
 Orifice - 1,Orifice - 
2,Culvert - 1  (no Q: 
Orifice - 3,Riser - 2,Riser - 
1)
 Orifice - 1,Orifice - 
2,Culvert - 1  (no Q: 
Orifice - 3,Riser - 2,Riser - 
1)
 Orifice - 1,Orifice - 
2,Culvert - 1  (no Q: 
Orifice - 3,Riser - 2,Riser - 
1)
 Orifice - 1,Orifice - 
2,Culvert - 1  (no Q: 
Orifice - 3,Riser - 2,Riser - 
1)
 Orifice - 3,Orifice - 
1,Orifice - 2,Culvert - 1  
(no Q: Riser - 2,Riser - 1)
 Orifice - 3,Orifice - 
1,Orifice - 2,Culvert - 1  
(no Q: Riser - 2,Riser - 1)
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

Composite Rating Table
Tailwater Elevation = Free Outfall (Composite Outlet Structure - 1)

Contributing Structures
 Orifice - 3,Orifice - 
1,Orifice - 2,Culvert - 1  
(no Q: Riser - 2,Riser - 1)
 Orifice - 3,Orifice - 
1,Orifice - 2,Culvert - 1  
(no Q: Riser - 2,Riser - 1)
 Orifice - 3,Orifice - 
1,Orifice - 2,Culvert - 1  
(no Q: Riser - 2,Riser - 1)
 Orifice - 3,Orifice - 
1,Orifice - 2,Culvert - 1  
(no Q: Riser - 2,Riser - 1)
 Orifice - 3,Riser - 
2,Orifice - 1,Riser - 
1,Orifice - 2,Culvert - 1
 Orifice - 3,Riser - 
2,Orifice - 1,Riser - 
1,Orifice - 2,Culvert - 1
 Orifice - 3,Riser - 
2,Orifice - 1,Riser - 
1,Orifice - 2,Culvert - 1
 Orifice - 3,Riser - 
2,Orifice - 1,Riser - 
1,Orifice - 2,Culvert - 1
 Orifice - 3,Riser - 
2,Orifice - 1,Riser - 
1,Orifice - 2,Culvert - 1
 Orifice - 3,Riser - 
2,Orifice - 1,Riser - 
1,Orifice - 2,Culvert - 1
 Orifice - 3,Riser - 
2,Orifice - 1,Riser - 
1,Orifice - 2,Culvert - 1
 Orifice - 3,Riser - 
2,Orifice - 1,Riser - 
1,Orifice - 2,Culvert - 1
 Orifice - 3,Riser - 
2,Orifice - 1,Riser - 
1,Orifice - 2,Culvert - 1
 Orifice - 3,Riser - 
2,Orifice - 1,Riser - 
1,Orifice - 2,Culvert - 1
 Orifice - 3,Riser - 
2,Orifice - 1,Riser - 
1,Orifice - 2,Culvert - 1
 Orifice - 3,Riser - 
2,Orifice - 1,Riser - 
1,Orifice - 2,Culvert - 1
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 1

Composite Rating Table
Tailwater Elevation = Free Outfall (Composite Outlet Structure - 1)

Contributing Structures
 Orifice - 3,Riser - 
2,Orifice - 1,Riser - 
1,Orifice - 2,Culvert - 1

Rating Curve
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This addendum to the final storm report for Cobey Creek, Phase 1, is prepared to address comments from the 
City of Lee’s Summit staff from a letter dated May 25th, 2019 in regard to specific stormwater issues. The three 
sections are intended to provide additional information to the first three comments of said letter.  

 
1. 40 Hour Extended Detention 

 
The 8” skimmer used for erosion control will be permanent and the coupling will be capped. After final 
construction, if it is determined the North Detention Pond does not drain in 48 hours; the cap will be removed to 
drain the detention pond.  
 

2. Effective Height  
 
TR-60 states the following for the effective height of the dam.  
 
“Effective height of dam. The difference in elevation in feet between the lowest open channel auxiliary spillway 
crest and the lowest point in the original cross section on the centerline of the dam. If there is no open channel 
auxiliary spillway, the top of the dam becomes the upper limit.” 
 
The top of the auxiliary spillway is at El. 977.0. The lowest point in the original cross section on the centerline of 
the dam is El. 968.0. Therefore, TR-60 does not apply to this detention pond.  
 

3. Energy Dissipation 
 
Additional energy dissipation has been added to the outlet structure at the request of the City of Lee’s Summit. 
The outlet rip rap pad is fitted with a Contra Costa Design from HEC 14. The design details are included in the 
plans. The original 100-year outlet velocity is ~12.0 ft/s and the proposed 100-year outlet velocity is expected to be 
~8.7 ft/s. Calculations are included in this Addendum.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



HY-8 Energy Dissipation Report

External Energy Dissipator

Parameter Value Units

Select Culvert and Flow

Crossing Crossing 1

Culvert Culvert 1

Flow 280.00 cfs

Culvert Data

Culvert Width (including multiple 
barrels)

8.0 ft

Culvert Height 4.0 ft

Outlet Depth 3.51 ft

Outlet Velocity 11.98 ft/s

Froude Number 1.13

Tailwater Depth 0.00 ft

Tailwater Velocity 0.00 ft/s

Tailwater Slope (SO) 0.0049

External Dissipator Data

External Dissipator Category Streambed Level Structures

External Dissipator Type Contra Costa

Restrictions

Froude Number <3

TailWater <.5D

Input Data

Baffle Block Height Ratio

Note: 2.5 < Baffle Block Height Ratio < 7

Note: Optimum Baffle Block Height Ratio = 
3.5

Ratio of Baffle Block Height to Block 
Distance from the Culvert

3.500

End Sill Height to Maximum Depth 
Ratio

Note: Maximum Depth in the Dissipator is 
4.794 feet

Note: 0.06 < End Sill Height to Max Depth 
Ratio < 0.1

Note: 0.1 is Recommended for End Sill 
Height to Max Depth Ratio

Ratio to Determine End Sill Height 
from Maximum Depth

0.100

Basin Width

Note: Channel Width is 8.000 feet ft

Note: 4.000 < Basin Width < 12.000 ft

Note: Channel Width is Recommended for 
Basin Width

Basin Width 8.000 ft

Results

Basin Depth (Y2) 4.794 ft

Basin Length (LB) 21.373 ft

Basin Width (WB) 8.000 ft

Exit Width (W3) 8.000 ft

Exit Depth (YC) 2.954 ft



Exit Velocity (VB=VC) 8.653 ft/s

First Baffle

Height (H1) 1.174 ft

Width (WB) 8.000 ft

Space (L1) 4.111 ft

Second Baffle

Height (H2) 2.349 ft

Width (WB) 8.000 ft

Space (L2) 8.221 ft

End Sill

Height (H3) 0.479 ft

Top Width (W3) 8.000 ft

Location (L3) 13.152 ft
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This addendum to the final storm report for Cobey Creek, Phase 1, is prepared to address the 

updating of the Pond Pack information for the south pond outlet structure. The attached 

Pondpack print out addresses the flow characteristics associated with six- 12inch diameter 

holes shown on the new square outlet structure detail, also attached. 

The structure was changed to square from a circular manhole due to the unavailability of the 

manhole in a 6 foot diameter, as designed and approved in the original plans. The Pond pack 

information is provided as confirmation that original release orifices (12” holes) on the circuler 

manhole when placed on the square version, shows no changes to the hydraulic function of the 

outlet structure within the pond. 
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This addendum to the Final Storm Report for Cobey Creek, Phase 1 is prepared for addressing 

the change to the geometric shape of the outlet structure in the north pond from circular to 

rectangular, due to the unavailability of a six foot diameter manhole.  

This change is the same as the change at the south pond, except that the north pond design 

called for 2 circular manholes side by side. The shape of the outlet structure has been 

redesigned to incorporate the 2 manholes into one larger and rectangular structure. All orifices 

that were shown for the manholes have been incorporated into the rectangular structure at the 

same elevations to provide the same hydraulic flows at the various storm events as originally 

designed. Details of the new and approved structure are attached. 


