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GENERAL INFORMATION 
 

The proposed Firestone Auto Care store is located on approximately 1.237 acres at 3501 SW 
Market Street in Lee’s Summit, Jackson County, Missouri.  The site was constructed and the pond was 
found to be inadequate to meet the City of Lee’s Summit’s Detention and WQ requirements. Therefore, 
Detention Basin Redesign Plans (As-built Fix) were drafted and approved by the City of Lee’s Summit on 
07/08/2021. See the Approved Detention Basin Redesign Plans in Appendix A for the corrections 
inadequacies and the corrections needed. Also, see Appendix A for the As-built Survey Plan and Notes. 
The following report outlines that the stomwater treatment facilities have been constructed in substantial 
compliance with the approved Detention Basin Redesign Plans dated 07/08/2021. 

 
 
Allowable Release Rate vs. As-built Release Rate: 
 
The As-built Release flow rates have been reduced to less than the pre-development flow rates. See 
table below. 
 

 
 
Furthermore, the proposed design for the Detention Basin Redesign Plans (As-built Fix) has been 
compared to the as-built conditions in the Detention Pond Analysis below. The as-built condition 
outperforms the design.  
 

 

 
 
See Appendix B for the Drainage Calculations. 

2 YR 10YR 100YR

POI #1 Pre-Development 2.3 4.2 7.7

POI #1 Post-Development 2.2 3.7 6.4

POI #2 Pre-Development 5.2 11 22.7

POI #2 Post-Development 3.6 7.5 21.9

Point of Interest Summary - As Built Fix (cfs)

2 Year 0.03 0.03 1012.61 1012.60 1016.00 1016.00 3.39 3.40

10 Year 0.13 0.18 1013.74 1013.60 1016.00 1016.00 2.26 2.40

100 Year 5.85 7.14 1014.52 1014.35 1016.00 1016.00 1.48 1.65

100 Year - Clogged 12.10 12.10 1014.96 1014.80 1016.00 1016.00 1.04 1.20

Recurrence Interval
Design Runoff 

(As-Built Fix)

Design Top of 

Berm (As-Built 

Fix)

As-Built Fix 

Top of Berm

As-Built Fix 

Runoff

As-Built Fix 

Maximum Water 

Surface Elevation

Design 

Freeboard (As-

Built Fix)

Design Maximum 

Water Surface 

Elevation (As-Built Fix)

Detention Pond Analysis

As-Built 

Fix 

Freeboard

Top of Riser 1014.29 Top of Riser 1014.08

12"x5" Window 1013.57

12"x5" 

Window 1013.38

1" Orifice 1009.54 0.75" Orifice 0.75

12" Outlet 1009.50 12" Outlet 1009.26

50' Spillway 1014.75 105' Spillway 1014.60

Outlet Structure

Design Outlet

Design Invert 

(As-built  Fix)

As-Built Fix 

Outlet As-built  Fix
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Proposed Pond Storage vs. As-built Pond Storage: 
 
The as-built pond storage volume exceeds the design pond storage volume. 
 

  
  
Proposed WQ vs. As-built WQ: 
 
The as-built WQ volume and drawdown time are within reasonable range of the proposed values. The as-
built WQ volume provided exceeds the required WQ volume of 3,394.15 CuFt. The as-built WQ volume 
drawdown time is 40 hrs. See Appendix C for the WQ calculations.  
 
 
Conclusions: 
 
The as-built condition of the site meet the intent of the design and the City of Lee’s Summit’s Detention 
and WQ requirements. Additional pictures are provided in Appendix D. 
 

 

 

 
 

 

DESIGN ELEVATION
DESIGN CAD 

AREA (SF.)

DESIGN CAD 

VOLUME 

(CF.) AVG. 

END 

METHOD

1009.54 0 0

1010.00 909 209

1011.00 2085 1,706

1012.00 2776 4,137

1013.00 3504 7,277

1014.00 4409 11,234

1015.00 5525 16,201

1016.00 6079 22,003

POND CONTOUR AREAS  - DESIGN (AS BUILT FIX)

ASBUILT 

ELEVATION

ASBUILT CAD 

AREA (SF.)

ASBUILT CAD 

VOLUME (CF.) 

AVG. END 

METHOD

1009.26 0 0

1010.00 640 237

1011.00 2340 1,727

1012.00 2987 4,390

1013.00 3635 7,701

1014.00 4375 11,706

1015.00 5525 16,656

1016.00 6316 22,577

POND CONTOUR AREAS  - AS BUILT FIX
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EXISTING MAJOR CONTOUR

EXISTING MINOR CONTOUR

1015

1014

MAJOR CONTOUR

MINOR CONTOUR

1015

1014

MATCH EXISTING FINISH

GRADE ELEVATION

SPOT ELEVATION

STORM PIPE

CURB TOP/BOTTOM ELEVATIONS

FLUSH ELEVATION

FLOW ARROW

AREA INLET

CURB INLET

STORM CLEANOUT

ST STORM MANHOLE

HEADWALL

(SCI)

(JB)

(OS)

STORM STRUCTURE ABBREVIATIONS

SINGLE CURB INLET

JUNCTION BOX

OUTLET STRUCTURE

DETAIL 06, SHEET C901

DETAIL 09, SHEET C902

DETAIL 08, SHEET C901

(HW) HEADWALL DETAIL 07, SHEET C901

938.25
938.75

940.50

M.E.F.G.
937.85

937.85(F)

LEGEND

3 SPLASHBLOCKS AT DOWNSPOUTS (TYP.)

NOTES:

1. FOR SITE PREPARATION AND GEOTECHNICAL RECOMMENDATIONS,

REFER TO INTERTEK PSI GEOTECHNICAL REPORT 03381947, DATED

7/24/2019.

1

2

Revision

No. Date Description
04.28.2020 CITY COMMENTS 

06.01.2020 CITY COMMENTS 

C301

STORM PLAN AND

PROFILE

06

C901

PRECAST CURB INLET

(TYP.)

07

C901

PRECAST WINGED

HEADWALL (TYP.)

04

C902

UTILITY BEDDING AND

BACKFILL

09

C902

STORM JUNCTION BOX (TYP.)

09

C901

PERMANENT RIP-RAP AT

ENDWALL (TYP.)

100 YR WSE = 1015.38

100% CLOGGED 1% WSE = 1015.91

01

C903

PRECAST OUTLET CONTROL

STRUCTURE WITH PERFORATED

PIPE

06

C903

DETENTION POND

EMERGENCY SPILLWAY

FLOW ARROW (TYP.)

1

3        04.12.2021   AS BUILT

2.     ITEMS IN RED AND CLOUDED IN RED INDICATE AS BUILT CONDITIONS.

07

C901

PRECAST WINGED

HEADWALL (TYP.)

3.     ITEMS IN BLUE AND CLOUDED IN BLUE INDICATE AS BUILT FIX. ONCE FIX

IS COMPLETED, PROVIDE TOPO SURVEY OF THE ENTIRE SITE INCLUDING

PARKING, BUILDING FFE, AREA INLET TOP OF CASTING, POND, POND

STRUCTURE INVERTS AND DIMENSIONS.

4        06.29.2021   AS BUILT FIX

AS-BUILT FINISHED GRADE

AS-BUILT FIX FINISHED GRADE

1
'

ROADSIDE DITCH

BEYOND

AS-BUILT FIX - LOWER STRUCTURE 1'

AS-BUILT FIX FINISHED GRADE (POND BOTTOM)

  

2021.06.29 

11:28:46 -05'00'

RELEASE FOR
CONSTRUCTION

AS NOTED ON PLANS REVIEW
DEVELOPMENT SERVICES
LEE'S SUMMIT, MISSOURI

07/08/2021



FAIRCLOTH SKIMMER
NOT TO SCALE

03

C903 NOT USED
NOT TO SCALE

04

C903

PRECAST OUTLET CONTROL STRUCTURE WITH

PERFORATED PIPE
NOT TO SCALE

01

C903

NOT USED
NOT TO SCALE

05

C903 DETENTION POND EMERGENCY SPILLWAY
NOT TO SCALE

06

C903 PERMANENT RIP-RAP AT ENDWALL
NOT TO SCALE

07

C903 NOT USED
NOT TO SCALE

08

C903

BACKFLOW PREVENTER VAULT
NOT TO SCALE

11

C903NOT USED
NOT TO SCALE

10

C903NOT USED
NOT TO SCALE

09

C903

LOCKING GRATE NEENAH R-6672-M, FRAME

STYLE 'Y', OR APPROVED EQUAL. FRAME

SHALL BE CAST INTO STRUCTURE, WITH

GRATE FLUSH WITH TOP OF STRUCTURE.

1" LOW FLOW ORIFICE DRILLED INTO

ENDCAP OF 6" PERFORATED PVC

1" INV. = 1010.75

SECTION A-A

48"

36"

NOTE:

STRUCTURE SHALL BE

PRECAST CONCRETE

WITH MIN. 28-DAY

COMPRESSIVE

STRENGTH OF 4,000 PSI

8"8"

48"

36"

A

A

1015.30

1015.30

1015.30

1015.30

12"  HDPE W/

WATERTIGHT

CONNECTIONS

12" OUTLET

INV. = 1010.65

12"RECTANGULAR WEIR

INV.= 1014.65

12" WIDE CAST

IRON OR POLYPROPYLENE

PLASTIC STEPS, PROTRUDE

4" MIN. FROM INSIDE FACE,

16" MAX SPACING

1

4

1

4

TOP OF BERM

ELEV. = 1016.45

BOTTOM OF POND

(BEYOND)

TOP OF BERM

ELEV. = 1016.45

STABILIZED SPILLWAY (RIP-RAP, TURF REINFORCING

MAT EQUAL OF LANDLOK TRM. INSTALL PER

MANUFACTURES RECOMMENDATIONS.)

ELEV. = 1015.90

50.0'

OUTLET PIPE

4" BLACK PERFORATED

HDPE RISER

1010.65

1010.75

#57 STONE

1014.65

1

3

FILTER FABRIC

BASE LAYER

THREADED

END CAP

1" WATER QUALITY ORIFICE DRILLED IN

END CAP. DO NOT INSTALL END CAP

UNTIL UNDER DRAIN IS INSTALLED.

100 YR. WSE

ELEV. = 1015.38

CLOGGED 100 YR. WSE

ELEV. = 1015.91

CONCRETE SUMP DRAIN
AS REQUIRED BY SITE

MINIMUM DEPTH OF
COVER TO PROTECT
FROM FREEZING
AND DAMAGE

EXTERIOR GRADE

12" MIN.

APPROVED SWING CHECK
VALVE WITH AUTOMATIC
BALL DRIP VALVE

A-A

SECTION A-A
PIPE
SUPPORT

ELECTRONICALLY
SUPERVISED
OS&Y VALVES

ALUMINUM DIAMOND PLATE
SPRING ASSISTED DOOR.
TRAFFIC RATED VAULT
REQUIRED.

18" MIN.

INSTALL

AS BUILT FIX RIM: 1014.29

AS BUILT RIM: 1015.29

AS BUILT FIX WINDOW (12" x 5")

EL.: 1013.57

AS BUILT WINDOW (12" x 5")

EL.: 1014.57

AS BUILT FIX 0.75" WQ ORIFICE INV IN EL.: 1009.54

AS BUILT ORIFICE INV IN EL.: 1010.54

AS BUILT FIX INV OUT EL.: 1009.50
AS BUILT INV OUT EL.: 1010.57

AS BUILT FIX 0.75" WQ ORIFICE INV IN EL.: 1009.54
AS BUILT ORIFICE INV IN EL.: 1010.54

AS BUILT FIX INV

OUT EL.: 1009.50

AS BUILT INV

OUT EL.: 1010.57

AS BUILT FIX EL.: 1014.53
AS BUILT EL.: 1015.00

AS BUILT FIX EL.: 1015.46
AS BUILT EL.: 1015.83

AS BUILT EL.: 1016.00AS BUILT EL.: 1016.00

AS BUILT FIX EL.: 1014.75
AS BUILT EL.: 1015.70

PLAN

FLOW

SECTION

DIA. A B C D E

12"

15"

18"

24"

30"

36"

42"

48"

54"

60"

20"

23"

28"

34"

40"

48"

54"

60"

66"

72"

30"

36"

42"

48"

54"

60"

66"

72"

78"

84"

60"

72"

84"

96"

108"

120"

132"

144"

156"

168"

6"

6"

9"

9"

12"

15"

18"

21"

24"

24"

8"

8"

8"

8"

10"

10"

10"

12"

12"

12"

DIMENSIONS TABLE

RIP-RAP STABILIZATION TO BE HAND

PLACED NATIVE STONE, 2" TO 1'-3" IN

DIAMETER, WITH NO MORE THAN 20% BY

WEIGHT BEING LESS THAN 4" IN DIAMETER,

MINIMUM 1'-6" DEPTH.

DIAMETER (DIA.)

ENDWALL (SEE DETAIL)

COMPACTED & STABILIZED

SOIL BACKFILL

PROVIDE RIP RAP

BEHIND WING WALLS,

EACH SIDE, TYPICAL

FINISHED GRADE

B 2A + 10'-0"

C + 2'-0"

MIN.

D

1'-6" MIN.

CA

E

B 2A + 10'-0"

GEOTEXTILE FABRIC
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C903

SITE DETAILS

1

2

3

4

Revision

No. Date Description
02.07.2020 CITY COMMENTS 

02.20.2020 CITY COMMENTS 

03.27.2020 CITY COMMENTS 

05.15.2020 CITY COMMENTS 

4

4

4

NOTE:

1.     ITEMS IN RED AND CLOUDED IN RED INDICATE AS

BUILT CONDITIONS.

NOTE:

1.     ITEMS IN RED AND CLOUDED IN RED INDICATE AS

BUILT CONDITIONS.

5        04.12.2021   AS BUILT

6        04.15.2021   AS BUILT

7        06.29.2021   AS BUILT FIX

2.     ITEMS IN BLUE AND CLOUDED IN BLUE INDICATE AS BUILT

FIX. ONCE FIX IS COMPLETED, PROVIDE TOPO SURVEY OF

THE ENTIRE SITE INCLUDING PARKING, BUILDING FFE,

AREA INLET TOP OF CASTING, POND, POND STRUCTURE

INVERTS AND DIMENSIONS.

2.     ITEMS IN BLUE AND CLOUDED IN

BLUE INDICATE AS BUILT FIX. ONCE

FIX IS COMPLETED, PROVIDE TOPO

SURVEY OF THE ENTIRE SITE

INCLUDING PARKING, BUILDING FFE,

AREA INLET TOP OF CASTING, POND,

POND STRUCTURE INVERTS AND

DIMENSIONS.

8

8        07.07.2021   AS BUILT FIX

  

2021.07.07 

16:03:54 -05'00'

RELEASE FOR
CONSTRUCTION

AS NOTED ON PLANS REVIEW
DEVELOPMENT SERVICES
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07/08/2021
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Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Project: \\global.gsp\data\nf\na_nf05\4083145\07CAMgmt\00RecordDwgs\2021-08-25_NewSurvey-FIX_Review\Detention_KAC - AsBuilt Fix Review.gpwFriday, 08 / 27 / 2021

Hyd. Origin Description

Legend

2 SCS Runoff Existing to POI 1

4 SCS Runoff Proposed to POI 1

6 SCS Runoff Existing to POI 2

8 SCS Runoff Prop to Detention Pond

10 Reservoir Detention Pond

12 SCS Runoff Remainder Prop to POI 2

14 Combine Total to POI 2
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Hydrograph Return Period Recap

2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

2 SCS Runoff ------ ------- 2.343 ------- ------- 4.214 ------- ------- 7.681 Existing to POI 1

4 SCS Runoff ------ ------- 2.248 ------- ------- 3.714 ------- ------- 6.376 Proposed to POI 1

6 SCS Runoff ------ ------- 5.230 ------- ------- 10.99 ------- ------- 22.65 Existing to POI 2

8 SCS Runoff ------ ------- 4.086 ------- ------- 6.926 ------- ------- 12.10 Prop to Detention Pond

10 Reservoir 8 ------- 0.027 ------- ------- 0.181 ------- ------- 7.141 Detention Pond

12 SCS Runoff ------ ------- 3.543 ------- ------- 7.442 ------- ------- 15.34 Remainder Prop to POI 2

14 Combine 10, 12, ------- 3.567 ------- ------- 7.470 ------- ------- 21.94 Total to POI 2

Proj. file: \\global.gsp\data\nf\na_nf05\4083145\07CAMgmt\00RecordDwgs\2021-08-25_NewSurvey-FIX_Review\Detention_KAC - AsBuilt Fix Review.gpwFriday, 08 / 27 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021



Hydrograph Summary Report

3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

2 SCS Runoff 2.343 2 718 5,375 ------ ------ ------ Existing to POI 1

4 SCS Runoff 2.248 2 716 4,711 ------ ------ ------ Proposed to POI 1

6 SCS Runoff 5.230 2 720 12,002 ------ ------ ------ Existing to POI 2

8 SCS Runoff 4.086 2 716 8,447 ------ ------ ------ Prop to Detention Pond

10 Reservoir 0.027 2 1072 3,988 8 1012.60 5,975 Detention Pond

12 SCS Runoff 3.543 2 720 8,130 ------ ------ ------ Remainder Prop to POI 2

14 Combine 3.567 2 720 12,118 10, 12, ------ ------ Total to POI 2

\\global.gsp\data\nf\na_nf05\4083145\07CAMgmt\00RecordDwgs\2021-08-25_NewSurvey-FIX_Review\Detention_KAC - AsBuilt Fix Review.gpwReturn Period: 2 Year Friday, 08 / 27 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 08 / 27 / 2021

Hyd. No. 2

Existing to POI 1

Hydrograph type =  SCS Runoff Peak discharge =  2.343 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  5,375 cuft
Drainage area =  0.708 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  9.60 min
Total precip. =  3.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

4

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

Q (cfs)

Time (min)

Existing to POI 1

Hyd. No. 2 -- 2 Year

Hyd No. 2



TR55 Tc Worksheet
5

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 2

Existing to POI 1

Description A B C Totals

Sheet Flow
Manning's n-value =  0.150 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.68 0.00 0.00
Land slope (%) =  2.24 0.00 0.00

Travel Time (min) = 8.73 + 0.00 + 0.00 = 8.73

Shallow Concentrated Flow
Flow length (ft) =  100.00 0.00 0.00
Watercourse slope (%) =  1.50 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.98 0.00 0.00

Travel Time (min) = 0.84 + 0.00 + 0.00 = 0.84

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 9.60 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 08 / 27 / 2021

Hyd. No. 4

Proposed to POI 1

Hydrograph type =  SCS Runoff Peak discharge =  2.248 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  4,711 cuft
Drainage area =  0.529 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

6

0 120 240 360 480 600 720 840 960 1080 1200 1320

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

Q (cfs)

Time (min)

Proposed to POI 1

Hyd. No. 4 -- 2 Year

Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 08 / 27 / 2021

Hyd. No. 6

Existing to POI 2

Hydrograph type =  SCS Runoff Peak discharge =  5.230 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  12,002 cuft
Drainage area =  2.421 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  9.80 min
Total precip. =  3.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 08 / 27 / 2021

Hyd. No. 8

Prop to Detention Pond

Hydrograph type =  SCS Runoff Peak discharge =  4.086 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  8,447 cuft
Drainage area =  1.020 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 08 / 27 / 2021

Hyd. No. 10

Detention Pond

Hydrograph type =  Reservoir Peak discharge =  0.027 cfs
Storm frequency =  2 yrs Time to peak =  1072 min
Time interval =  2 min Hyd. volume =  3,988 cuft
Inflow hyd. No. =  8 - Prop to Detention Pond Max. Elevation =  1012.60 ft
Reservoir name =  Detention Pond Max. Storage =  5,975 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Pond Report 10

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 08 / 27 / 2021

Pond No. 1 -  Detention Pond

Pond Data

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 1009.26 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 1009.26 00 0 0
0.74 1010.00 640 237 237
1.46 1011.00 2,340 1,073 1,310
2.46 1012.00 2,987 2,664 3,973
3.46 1013.00 3,635 3,311 7,284
4.46 1014.00 4,375 4,005 11,289
5.46 1015.00 5,525 4,950 16,239
6.46 1016.00 6,316 5,921 22,160

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  12.00 0.75 12.00 0.00

Span (in) =  12.00 0.75 5.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  1009.26 1009.30 1013.38 0.00

Length (ft) =  30.00 0.50 0.00 0.00

Slope (%) =  0.50 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  12.00 55.00 0.00 Inactive

Crest El. (ft) =  1014.08 1014.60 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 Ciplti --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.420 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 08 / 27 / 2021

Hyd. No. 12

Remainder Prop to POI 2

Hydrograph type =  SCS Runoff Peak discharge =  3.543 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  8,130 cuft
Drainage area =  1.640 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  9.80 min
Total precip. =  3.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 08 / 27 / 2021

Hyd. No. 14

Total to POI 2

Hydrograph type =  Combine Peak discharge =  3.567 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  12,118 cuft
Inflow hyds. =  10, 12 Contrib. drain. area =  1.640 ac
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Hydrograph Summary Report

13

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

2 SCS Runoff 4.214 2 718 9,851 ------ ------ ------ Existing to POI 1

4 SCS Runoff 3.714 2 716 8,041 ------ ------ ------ Proposed to POI 1

6 SCS Runoff 10.99 2 718 25,132 ------ ------ ------ Existing to POI 2

8 SCS Runoff 6.926 2 716 14,757 ------ ------ ------ Prop to Detention Pond

10 Reservoir 0.181 2 824 8,122 8 1013.60 9,704 Detention Pond

12 SCS Runoff 7.442 2 718 17,025 ------ ------ ------ Remainder Prop to POI 2

14 Combine 7.470 2 718 25,147 10, 12, ------ ------ Total to POI 2

\\global.gsp\data\nf\na_nf05\4083145\07CAMgmt\00RecordDwgs\2021-08-25_NewSurvey-FIX_Review\Detention_KAC - AsBuilt Fix Review.gpwReturn Period: 10 Year Friday, 08 / 27 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 08 / 27 / 2021

Hyd. No. 2

Existing to POI 1

Hydrograph type =  SCS Runoff Peak discharge =  4.214 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  9,851 cuft
Drainage area =  0.708 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  9.60 min
Total precip. =  5.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 08 / 27 / 2021

Hyd. No. 4

Proposed to POI 1

Hydrograph type =  SCS Runoff Peak discharge =  3.714 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  8,041 cuft
Drainage area =  0.529 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

15

0 120 240 360 480 600 720 840 960 1080 1200

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

Q (cfs)

Time (min)

Proposed to POI 1

Hyd. No. 4 -- 10 Year

Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 08 / 27 / 2021

Hyd. No. 6

Existing to POI 2

Hydrograph type =  SCS Runoff Peak discharge =  10.99 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  25,132 cuft
Drainage area =  2.421 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  9.80 min
Total precip. =  5.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 08 / 27 / 2021

Hyd. No. 8

Prop to Detention Pond

Hydrograph type =  SCS Runoff Peak discharge =  6.926 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  14,757 cuft
Drainage area =  1.020 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 08 / 27 / 2021

Hyd. No. 10

Detention Pond

Hydrograph type =  Reservoir Peak discharge =  0.181 cfs
Storm frequency =  10 yrs Time to peak =  824 min
Time interval =  2 min Hyd. volume =  8,122 cuft
Inflow hyd. No. =  8 - Prop to Detention Pond Max. Elevation =  1013.60 ft
Reservoir name =  Detention Pond Max. Storage =  9,704 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 08 / 27 / 2021

Hyd. No. 12

Remainder Prop to POI 2

Hydrograph type =  SCS Runoff Peak discharge =  7.442 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  17,025 cuft
Drainage area =  1.640 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  9.80 min
Total precip. =  5.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 08 / 27 / 2021

Hyd. No. 14

Total to POI 2

Hydrograph type =  Combine Peak discharge =  7.470 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  25,147 cuft
Inflow hyds. =  10, 12 Contrib. drain. area =  1.640 ac
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Hydrograph Summary Report

21

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

2 SCS Runoff 7.681 2 718 18,565 ------ ------ ------ Existing to POI 1

4 SCS Runoff 6.376 2 716 14,329 ------ ------ ------ Proposed to POI 1

6 SCS Runoff 22.65 2 718 52,590 ------ ------ ------ Existing to POI 2

8 SCS Runoff 12.10 2 716 26,780 ------ ------ ------ Prop to Detention Pond

10 Reservoir 7.141 2 722 19,727 8 1014.35 13,036 Detention Pond

12 SCS Runoff 15.34 2 718 35,625 ------ ------ ------ Remainder Prop to POI 2

14 Combine 21.94 2 720 55,352 10, 12, ------ ------ Total to POI 2

\\global.gsp\data\nf\na_nf05\4083145\07CAMgmt\00RecordDwgs\2021-08-25_NewSurvey-FIX_Review\Detention_KAC - AsBuilt Fix Review.gpwReturn Period: 100 Year Friday, 08 / 27 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 08 / 27 / 2021

Hyd. No. 2

Existing to POI 1

Hydrograph type =  SCS Runoff Peak discharge =  7.681 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  18,565 cuft
Drainage area =  0.708 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  9.60 min
Total precip. =  9.17 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 08 / 27 / 2021

Hyd. No. 4

Proposed to POI 1

Hydrograph type =  SCS Runoff Peak discharge =  6.376 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  14,329 cuft
Drainage area =  0.529 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  9.17 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 08 / 27 / 2021

Hyd. No. 6

Existing to POI 2

Hydrograph type =  SCS Runoff Peak discharge =  22.65 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  52,590 cuft
Drainage area =  2.421 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  9.80 min
Total precip. =  9.17 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 08 / 27 / 2021

Hyd. No. 8

Prop to Detention Pond

Hydrograph type =  SCS Runoff Peak discharge =  12.10 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  26,780 cuft
Drainage area =  1.020 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  9.17 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 08 / 27 / 2021

Hyd. No. 10

Detention Pond

Hydrograph type =  Reservoir Peak discharge =  7.141 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  19,727 cuft
Inflow hyd. No. =  8 - Prop to Detention Pond Max. Elevation =  1014.35 ft
Reservoir name =  Detention Pond Max. Storage =  13,036 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 08 / 27 / 2021

Hyd. No. 12

Remainder Prop to POI 2

Hydrograph type =  SCS Runoff Peak discharge =  15.34 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  35,625 cuft
Drainage area =  1.640 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  9.80 min
Total precip. =  9.17 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 08 / 27 / 2021

Hyd. No. 14

Total to POI 2

Hydrograph type =  Combine Peak discharge =  21.94 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  55,352 cuft
Inflow hyds. =  10, 12 Contrib. drain. area =  1.640 ac
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Hydraflow Rainfall Report
29

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 08 / 27 / 2021

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 21.2433 4.0000 0.6645 --------

2 26.1250 4.3000 0.6753 --------

3 0.0000 0.0000 0.0000 --------

5 33.6055 4.6000 0.6818 --------

10 38.8836 4.6000 0.6794 --------

25 45.4115 4.5000 0.6730 --------

50 48.7964 4.2000 0.6607 --------

100 52.0785 3.9000 0.6501 --------

File name: Lees Summit.IDF

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 4.93 3.68 3.00 2.57 2.27 2.04 1.86 1.72 1.60 1.50 1.41 1.34

2 5.79 4.33 3.54 3.03 2.67 2.40 2.19 2.02 1.88 1.76 1.66 1.57

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 7.19 5.40 4.42 3.79 3.34 3.00 2.74 2.52 2.35 2.20 2.07 1.96

10 8.36 6.29 5.15 4.41 3.89 3.50 3.19 2.95 2.74 2.57 2.42 2.29

25 9.98 7.51 6.15 5.28 4.66 4.19 3.83 3.53 3.29 3.08 2.90 2.75

50 11.26 8.45 6.93 5.94 5.25 4.73 4.32 3.99 3.72 3.49 3.29 3.12

100 12.57 9.41 7.71 6.61 5.85 5.27 4.82 4.45 4.15 3.90 3.68 3.49

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: \\global.gsp\data\nf\na_nf05\4083145\01Work\03Tech\LP\01Storm\02Detention\SCS.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 3.09 3.68 0.00 4.71 5.61 6.94 8.02 9.17

SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



Weir Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Aug 27 2021

Emergency Spillway(100yr)

Trapezoidal Weir
Crest =  Sharp
Bottom Length (ft) =  55.00
Total Depth (ft) =  1.25
Side Slope (z:1) =  4.00

Calculations
Weir Coeff. Cw =  2.60
Compute by: Known Q
Known Q (cfs) =  12.10

Highlighted
Depth (ft) =  0.20
Q (cfs) =  12.10
Area (sqft) =  11.16
Velocity (ft/s) =  1.08
Top Width (ft) =  56.60
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APPENDIX C 
 

 

Water Quality Calculations 
 
 
 
 
 
 
 
 
 
 
 

 
 



 

 
 

 

Project: Firestone Complete Auto Care, Lee's Summit, MO Date: 10/21/2021

GSP# 40831.45

P (in.), rainfall for 90% storm event 1.37

I, impervious cover by % 56.4

Rv , runoff coeffcient = 0.05 + 0.009 x I 0.56

A (ac), drainage area 1.02

WQv  (ac-ft), water quality volume = P x Rv  x A/12 0.06

WQv  (ft3), water quality volume converted units 2828

Add 20% WQv (ft3), water quality volume converted units 3394.15

Elevation (ft) Area (ft2)
Elev. 

Difference (ft)

Increment 

Volume (ft3)

Total     

Volume (ft3)

1009.26 0 0 0 0

1010 640 0.74 237 237

1011 2340 1 1490 1727

1012 2987 1 2664 4390

1013 3635 1 3311 7701

1014 4375 1 4005 11706

1015 5525 1 4950 16656

1016 6316 1 5921 22577

Required WQv  elevation (ft) 1011.63

AsBuilt WQv elevation (ft) 1013.38

Total As Built WQ Volume provided (cf) 9223.20

C, orifice coefficient 0.66

T (hrs), drawdown time (should be 40+- hrs) 40

g (ft/s2), gravity 32.20

Qwq, av g (cfs), average release rate of WQv 0.024

Hwq, av g (ft), average head on the water quality outlet 2.06

Awq (ft
2), the orifice area 0.003

Dwq (ft), the orifice area 0.06

Dwq (in), the orifice area 0.75

Use D= 0.75

Calculate Water Quality Volume

Pond Areas

Size Low Flow Orifice

 WATER QUALITY AS BUILT POND CALCULATIONS



APPENDIX D 
 

 

Site Pictures 
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