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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. 



Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 3

Outlet Structure (Orifice)

Circular 
OrificeOrifice

0.600Orifice Coefficient

6Number of Openings in12.0Orifice Diameter

Outlet Structure (Common)

ft999.60Elevation
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1,004.00

1,003.00

1,002.00

1,001.00

1,000.00

999.00

998.00

997.00

996.00

995.00

994.00

Flow (ft³/s)
24.0021.0018.0015.0012.009.006.003.000.00

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

0.000.000.000.00994.00
0.000.000.000.00994.50
0.000.000.000.00995.00
0.000.000.000.00995.50
0.000.000.000.00996.00
0.000.000.000.00996.50
0.000.000.000.00997.00
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 3

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 1  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 3  (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)
0.000.000.000.00997.50
0.000.000.000.00998.00
0.000.000.000.00998.50
0.000.000.000.00999.00
0.000.000.000.00999.50
0.000.000.000.00999.60
998.82Free Outfall1,000.003.011,000.00
999.79999.791,000.5013.031,000.50
1,000.261,000.261,001.0019.451,001.00
1,000.491,000.491,001.5022.751,001.50
1,000.711,000.711,002.0025.811,002.00
1,001.621,001.621,002.5021.301,002.50
1,002.991,002.991,003.002.641,003.00

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
0.00(N/A)0.000.00

Message
WS below an invert; no flow.
WS below an invert; no flow.
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 3

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 1  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Culvert - 3  (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.
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= .105ft  
Dcr= .294ft   CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL  Vh= .270ft  
Dcr= .630ft   CRIT.DEPTH Hev= .00ft
H =.74
H =1.01
H =1.29
H =.88
H =.01
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Composite Outlet Structure Detailed Report:  Composite Outlet 
Structure - 3

Composite Rating Table
Tailwater Elevation = Free Outfall (Composite Outlet Structure - 3)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface 
Elevation

(ft)

0.00(N/A)0.00994.00
0.00(N/A)0.00994.50
0.00(N/A)0.00995.00
0.00(N/A)0.00995.50
0.00(N/A)0.00996.00
0.00(N/A)0.00996.50
0.00(N/A)0.00997.00
0.00(N/A)0.00997.50
0.00(N/A)0.00998.00
0.00(N/A)0.00998.50
0.00(N/A)0.00999.00
0.00(N/A)0.00999.50
0.00(N/A)0.00999.60
0.00(N/A)3.011,000.00
0.00(N/A)13.031,000.50
0.00(N/A)19.441,001.00
0.00(N/A)22.751,001.50
0.00(N/A)25.821,002.00
0.00(N/A)37.941,002.50
0.00(N/A)49.811,003.00

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

Composite Rating Table
Tailwater Elevation = Free Outfall (Composite Outlet Structure - 3)

Contributing Structures
  (no Q: Riser - 3,Orifice - 
1,Culvert - 3)
 Orifice - 1,Culvert - 3  
(no Q: Riser - 3)
 Orifice - 1,Culvert - 3  
(no Q: Riser - 3)
 Orifice - 1,Culvert - 3  
(no Q: Riser - 3)
 Orifice - 1,Culvert - 3  
(no Q: Riser - 3)
 Orifice - 1,Culvert - 3  
(no Q: Riser - 3)
 Riser - 3,Orifice - 
1,Culvert - 3
 Riser - 3,Orifice - 
1,Culvert - 3

Rating Curve
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1,004.00

1,003.00

1,002.00

1,001.00

1,000.00

999.00

998.00

997.00

996.00

995.00

994.00

Flow (ft³/s)
45.0040.0035.0030.0025.0020.0015.0010.005.000.00
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SECTION A-A SECTION B-B

SECTION C-C

0.5'

ELEV. 997.46

4
.
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0
.
6

7
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TOP ELEVATION 1002.10

LESS. 0.64 (TOP SLAB + GROUT)

ADJUSTED

ELEV. 1001.46

3.5'

FL=998.00

EL. 999.6

3.0'

5.0'

1.0'

EL. 998.0
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.
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HOLE PLACEMENT

IS CRITICAL ON TOP ROW

TYPICAL

#4 DOWELS

TYPICAL
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HYNDS GALVANIZED STEEL

"SCRUFFY DOME" MHD1050S-H*

OR APPROVED EQUAL

Ø 40"

SECTION E-E
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BROOM & EDGE FINISH
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9/16" HOLE - TYPICAL

12" Ø HOLE

MATERIAL TO BE 1/2" STEEL PLATE
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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. 



 

8/24/20 

 

Cobey Creek-Phase 1 

North Detention Pond- Outlet Structure 

Executive Summary for Structure Changes 

 

The approved outlet structure in the north detention pond is 2- 6’ diameter manholes with the 

accompanying orifice openings and pipe sizes and locations shown. Due to the inability of the local 

precasters to provide a manhole of the diameter required, an alternate shape of structure is needed. 

It is proposed that in lieu of the 2- 6 diameter manholes, a single 5’ x 14’ rectangular concrete box be 

used, to provide the same function. 

As detailed, the rectangular concrete box will provide the same orifice opening sizes, elevations and 

domed grates as the approved manholes, with no changes in the hydraulic function of the structure or 

pond from the approved version of the plans and storm report. 

Upon approval, the contractor intends to cast the box in place per the detail and in the location shown 

on the detention plan.  
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DETENTION BASIN OUTLET PIPE LINE 1
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THE 100 YEAR WATER SURFACE ELEVATION WITH

CLOGGED OUTLET STRUCTURE = 977.49.
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NOTE:

1. AREAS TO RECEIVE FILL SHOULD BE STRIPPED OF VEGETATION, TOPSOIL, SOFT SOIL

AND DELETERIOUS MATERIALS.

2. THE EXPOSED SUBGRADE SHOULD BE PROOFROLLED WITH A FULLY LOADED TANDEM

AXLE DUMP TRUCK. SOFT AREAS THAT DEVELOP SHOULD BE OVEREXCAVATED AND

BACKFILLED WITH COMPACTED CLAY SOIL OR THE AREA MOISTURE CONDITIONED,

REWORKED AND COMPACTED.

3. NON-ORGANIC, FINE-GRAINED CLAY SOIL SHOULD BE USED FOR FILL.

4. SOIL FILL SHOULD BE PLACED IN UNIFORM 8-INCH THICK LIFTS.

5. THE FILL SHOULD BE COMPACTED TO AT LEAST 95 PERCENT STANDARD PROCTOR

(ASTM D698) MAXIMUM DRY DENSITY AT A MOISTURE CONTENT BETWEEN MINUS 1 TO

PLUS 3 PERCENT OF THE OPTIMUM MOISTURE CONTENT.

6. DELETERIOUS MATERIAL AND PIECES OF ROCK LARGER THAN 2 INCHES SHOULD NOT

BE INCLUDED IN THE FILL.

7. THE FILL SHOULD NOT BE PLACED ON SOFT MATERIALS OR FROZEN GROUND. FROZEN

SOILS SHOULD NOT BE USED FOR FILL.


