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1.0 INTRODUCTION AND METHODOLOGY 

 

1.1 INTRODUCTION 

 

Costco Wholesale is proposing to develop approximately 23.9-acres located at the southeast corner of 

Highway 50 and State Route 291 in Lee’s Summit, Missouri. This 23.9-acres site is also part of the 

larger development of OLDHAM EAST is known as a tract of land being part of Section 8, Township 

47 North, Range 31 West. 

 

This existing site is vacant with minimal large vegetation and the existing topography is generally 

sloped from the Highway 50 to the South with discharges located near the SW and SE corners of the 

lot. 

 

The development of this site will require satisfaction of Lee’s Summit Stormwater Detention and Water 

Quality Volume (WQv) Best Management Practices (BMPs) requirements.  

 

The development of this site will include an approx. 155,410 sq. ft. warehouse and 24 pump fueling 

station. Along with this building, there are 895 parking stalls including 17 ADA compliant parking 

stalls, a storm water management basin including 2 – Dry Detention Basins and a Wet Detention Basin. 

Water Quality will be handled with he 40 Hour Detention as defined in  APWA Section 5600 
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1.2 METHODOLOGY 

 

The storm water analysis and corresponding design contained within this report was performed in 

accordance with the current APWA Division V, Section 5600 Stormwater Drainage Systems & 

Facilities.  

 

The site storm water runoff values were calculated using the SCS method with a Type II 

Distribution from the USDA TR-55 for the 2yr, 10yr, and 100yr-24hr storm events with AutoCAD 

Civil 3D Hydraflow Hydrographs extension, 2025. The Allowable release rates for each storm 

event was based on the rates provided by Lee’s Summit (0.5 CFS/Ac for the 2yr, 2.0 CFS/Ac for 

the 10yr and 3.0 CFS/Ac for the 100yr). The 100yr-24hr storm event was calculated to verify 

maximum basin ponding in the 100yr-24hr scenario.  

 

The proposed development has been designed to satisfy WQv requirements via the inclusion of a 

40 hour detention in all three basins. This BMP and basin have been sized for the total area 

proposed to be tributary to them including offsite areas.  

 

In this proposed development, the overall drainage patterns are directed to the North, West and East 

existing outfall locations, and are shown to be a decrease due to the detained flows leaving the detention 

basin. 
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2.0 DESIGN ASSUMPTIONS 

 

1. The total site area is 23.9 acres and is located within Lee’s Summit MO. 

 

2. The total disturbed area is 23.9 acres.  

 

3. All grading, improvements, and utilities included hereon shall be constructed per plan, 

prior to the commencement of the construction of this basin and bmp. 

 

4. Based on the Natural Resources Conservation Service, the site is considered to have a 

hydrologic soil group “C” due to existing altered soils. 

 

5. The proposed soil type has been selected as “D” as the proposed site will have been 

developed. 

 

6. The starting hydraulic grade line (HGL) was assumed to be at the normal elevation of the  

proposed discharge pipe at the downstream daylight location. 

 

7. Offsite runoff systems currently in place and employed by the existing condition will 

continue to accept flow from the site.   

 

**Note:  Additional Calculation Assumptions Have Been Noted Throughout Report** 
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3.0 CONCLUSIONS 

 

The results from this report demonstrate the following: 

 

1. This development must include WQv and Stormwater Detention.   

 

2. The proposed development does not change and/or increase the overland flow offsite. 

 

3. There are very few offsite flows tributary to the site and the small areas that are passing 

through the basin are not considered detained.   

 

4. The detained peak differential storm water runoff as compared to the allowable discharge 

is a decrease in the 2yr-24hr  10yr-24hr and 100yr-24hr frequencies. 

 

5. The proposed development provides 1 foot of freeboard within the proposed basin for the 

100yr-24hr low flow blocked scenario. 

 

6.  

 

 

 

 

 

 

 

 

 

 

  

DETAINED STORM WATER RUNOFF SUMMARY OF VALUES NORTH 

 

  EXISTING PROPOSED 
BASIN PONDING 

  (CFS) (CFS) 

2YR PEAK 3.10 2.10  

10YR PEAK 5.67 3.15  

100YR PEAK 10.55 4.96  
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4.0 DESIGN ASSUMPTIONS 

 

1. Web Soil Survey (http://websoilsurvey.nrcs.usda.gov); National Cooperative Soil Survey; 

USDA Natural Resources Conservation Service (NRCS).  

 

2. AutoCAD Hydraflow® Hydrographs Extension, 2025. 

 

 

 

DETAINED STORM WATER RUNOFF SUMMARY OF VALUES WEST 

 

  ALLOWABLE PROPOSED BASIN PONDING 

NW / SW   (CFS) (CFS) 

2YR PEAK 7.88 11.80* 1044.66/1040.99 

10YR PEAK 31.52 17.42* 1045.54/1042.68 

100YR PEAK  47.28 33.72* 1046.16/1044.25 

*This project IS required to provide detention and values shown above are detained 

DETAINED STORM WATER RUNOFF SUMMARY OF VALUES EAST 

 

  ALLOWABLE PROPOSED 
BASIN PONDING 

  (CFS) (CFS) 

2YR PEAK 9.20 3.40* 1042.83 

100YR PEAK 36.80 4.98* 1043.85 

100YR PEAK LFB 55.20 47.72* 1044.63 

*This project IS required to provide detention and values shown above are detained 
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Pre Developed Drainage Area 1.40 acres 15.76 acres 18.40 acres

Hydrological Group

CN

pre developed runoff 2 year 3.10 cfs 28.95 cfs 28.84 cfs

pre developed runoff 10 year 5.67 cfs 53.68 cfs 53.82 cfs

pre developed runoff 100 yr 10.55 cfs 100.49 cfs 101.31 cfs

Post Developed Drainage area 0.45 acres 9.88 Acres 14.61 Acres

Post Developed CN

post developed runoff 2 year 2.10 cfs 37.17 cfs 57.26 cfs

post developed runoff 10 year 3.15 cfs 55.86 cfs 86.03 cfs

post developed runoff 100 yr 4.96 cfs 88.09 cfs 128.75 cfs

allowable runoff 2 year (0.5 cfs per Acre) 7.88 cfs 9.20 cfs

allowable runoff 10 year (2.0 cfs per Acre) 31.52 cfs 36.80 cfs

allowable runoff 100 year (3.0 cfs per Acre) 47.28 cfs 55.20 cfs

post developed runoff w/ det 2 year 11.80 cfs 3.40 cfs

post developed runoff w/ det 10 year 17.42 cfs 4.98 cfs

post developed runoff w/ det 100 yr 33.72 cfs 47.72 cfs

detained runoff 2 year 0.45 cfs 0.53 cfs 0.69 cfs

2year high water 1044.66 ft 1040.99 ft 1042.83 ft

detained runoff 10 year 1.09 cfs 0.61 cfs 3.05 cfs

10 year high water 1045.54 ft 1042.68 ft 1043.85 ft

detained runoff 100 year 14.84 cfs 4.08 cfs 45.20 cfs

100 year high water 1046.16 ft 1044.25 ft 1044.63 ft

topof dam 1047.25 ft 1045.25 ft 1046.00 ft

freeboard 1.09 ft 1.00 ft 1.37 ft

LEES SUMMIT - COSTCO

353-308

WEST EASTNORTH

C C C

74 74 74

NW BASIN SW BASIN SE BASIN

90 90 90

1
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Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024

Project: 353308 - East Village.gpw Monday, 10 / 13 / 2025

Hyd. Origin Description

Legend

1 SCS Runoff EX NORTH

2 SCS Runoff EX WEST

3 SCS Runoff EX EAST

4 SCS Runoff EX SOUTH

5 SCS Runoff PROP NORTH

6 SCS Runoff DETAINED NORTHWEST

7 SCS Runoff DETAINED SOUTHWEST

8 SCS Runoff WEST

9 Combine POI WEST

10 SCS Runoff DETAINED EAST

11 SCS Runoff EAST

12 Combine POI EAST

13 Reservoir ROUTED DET NORTHWEST

14 Reservoir ROUTED DET SOUTHWEST

15 Combine POI WEST ATTENUATED

16 Reservoir ROUTED DET SOUTH EAST

17 Combine POI EAST ATTENUATED



Hydrograph Return Period Recap
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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

1 SCS Runoff ------ ------- 3.101 ------- ------- 5.673 ------- ------- 10.55 EX NORTH

2 SCS Runoff ------ ------- 28.95 ------- ------- 53.68 ------- ------- 100.49 EX WEST

3 SCS Runoff ------ ------- 28.84 ------- ------- 53.82 ------- ------- 101.31 EX EAST

4 SCS Runoff ------ ------- 120.39 ------- ------- 219.62 ------- ------- 406.40 EX SOUTH

5 SCS Runoff ------ ------- 2.104 ------- ------- 3.153 ------- ------- 4.959 PROP NORTH

6 SCS Runoff ------ ------- 12.35 ------- ------- 18.57 ------- ------- 29.28 DETAINED NORTHWEST

7 SCS Runoff ------ ------- 14.22 ------- ------- 21.34 ------- ------- 33.60 DETAINED SOUTHWEST

8 SCS Runoff ------ ------- 10.94 ------- ------- 16.44 ------- ------- 25.92 WEST

9 Combine 6, 7, 8 ------- 37.17 ------- ------- 55.86 ------- ------- 88.09 POI WEST

10 SCS Runoff ------ ------- 54.36 ------- ------- 81.67 ------- ------- 128.75 DETAINED EAST

11 SCS Runoff ------ ------- 2.900 ------- ------- 4.358 ------- ------- 6.869 EAST

12 Combine 10, 11 ------- 57.26 ------- ------- 86.03 ------- ------- 135.62 POI EAST

13 Reservoir 6 ------- 0.452 ------- ------- 1.088 ------- ------- 14.84 ROUTED DET NORTHWEST

14 Reservoir 7 ------- 0.528 ------- ------- 0.611 ------- ------- 4.075 ROUTED DET SOUTHWEST

15 Combine 8, 13, 14 ------- 11.80 ------- ------- 17.42 ------- ------- 33.72 POI WEST ATTENUATED

16 Reservoir 10 ------- 0.685 ------- ------- 3.046 ------- ------- 45.20 ROUTED DET SOUTH EAST

17 Combine 11, 16 ------- 3.400 ------- ------- 4.984 ------- ------- 47.72 POI EAST ATTENUATED

Proj. file: 353308 - East Village.gpw Monday, 10 / 13 / 2025

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024



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)

1 SCS Runoff 3.101 1 720 7,048 ------ ------ ------ EX NORTH

2 SCS Runoff 28.95 1 723 79,344 ------ ------ ------ EX WEST

3 SCS Runoff 28.84 1 726 92,635 ------ ------ ------ EX EAST

4 SCS Runoff 120.39 1 739 620,286 ------ ------ ------ EX SOUTH

5 SCS Runoff 2.104 1 717 4,456 ------ ------ ------ PROP NORTH

6 SCS Runoff 12.35 1 721 32,136 ------ ------ ------ DETAINED NORTHWEST

7 SCS Runoff 14.22 1 719 33,318 ------ ------ ------ DETAINED SOUTHWEST

8 SCS Runoff 10.94 1 721 28,450 ------ ------ ------ WEST

9 Combine 37.17 1 720 93,904 6, 7, 8 ------ ------ POI WEST

10 SCS Runoff 54.36 1 720 135,555 ------ ------ ------ DETAINED EAST

11 SCS Runoff 2.900 1 720 7,232 ------ ------ ------ EAST

12 Combine 57.26 1 720 142,787 10, 11 ------ ------ POI EAST

13 Reservoir 0.452 1 842 32,135 6 1044.66 18,391 ROUTED DET NORTHWEST

14 Reservoir 0.528 1 825 33,315 7 1040.99 19,065 ROUTED DET SOUTHWEST

15 Combine 11.80 1 721 93,899 8, 13, 14 ------ ------ POI WEST ATTENUATED

16 Reservoir 0.685 1 1187 83,826 10 1042.83 104,634 ROUTED DET SOUTH EAST

17 Combine 3.400 1 720 91,058 11, 16 ------ ------ POI EAST ATTENUATED

353308 - East Village.gpw Return Period: 2 Year Monday, 10 / 13 / 2025

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 1

EX NORTH

Hydrograph type =  SCS Runoff Peak discharge =  3.101 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  7,048 cuft
Drainage area =  1.400 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  8.70 min
Total precip. =  3.71 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
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Hyd. No. 2

EX WEST

Hydrograph type =  SCS Runoff Peak discharge =  28.95 cfs
Storm frequency =  2 yrs Time to peak =  723 min
Time interval =  1 min Hyd. volume =  79,344 cuft
Drainage area =  15.760 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  14.30 min
Total precip. =  3.71 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2 -- 2 Year
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 3

EX EAST

Hydrograph type =  SCS Runoff Peak discharge =  28.84 cfs
Storm frequency =  2 yrs Time to peak =  726 min
Time interval =  1 min Hyd. volume =  92,635 cuft
Drainage area =  18.400 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.50 min
Total precip. =  3.71 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. v2024 Monday, 10 / 13 / 2025

Hyd. No. 4

EX SOUTH

Hydrograph type =  SCS Runoff Peak discharge =  120.39 cfs
Storm frequency =  2 yrs Time to peak =  739 min
Time interval =  1 min Hyd. volume =  620,286 cuft
Drainage area =  111.890 ac Curve number =  76
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  41.50 min
Total precip. =  3.71 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. v2024 Monday, 10 / 13 / 2025

Hyd. No. 5

PROP NORTH

Hydrograph type =  SCS Runoff Peak discharge =  2.104 cfs
Storm frequency =  2 yrs Time to peak =  717 min
Time interval =  1 min Hyd. volume =  4,456 cuft
Drainage area =  0.450 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.71 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. v2024 Monday, 10 / 13 / 2025

Hyd. No. 6

DETAINED NORTHWEST

Hydrograph type =  SCS Runoff Peak discharge =  12.35 cfs
Storm frequency =  2 yrs Time to peak =  721 min
Time interval =  1 min Hyd. volume =  32,136 cuft
Drainage area =  3.400 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.60 min
Total precip. =  3.71 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

9

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

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

12.00 12.00

14.00 14.00

Q (cfs)

Time (min)

DETAINED NORTHWEST

Hyd. No. 6 -- 2 Year
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 7

DETAINED SOUTHWEST

Hydrograph type =  SCS Runoff Peak discharge =  14.22 cfs
Storm frequency =  2 yrs Time to peak =  719 min
Time interval =  1 min Hyd. volume =  33,318 cuft
Drainage area =  3.470 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  9.30 min
Total precip. =  3.71 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. v2024 Monday, 10 / 13 / 2025

Hyd. No. 8

WEST

Hydrograph type =  SCS Runoff Peak discharge =  10.94 cfs
Storm frequency =  2 yrs Time to peak =  721 min
Time interval =  1 min Hyd. volume =  28,450 cuft
Drainage area =  3.010 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.10 min
Total precip. =  3.71 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. v2024 Monday, 10 / 13 / 2025

Hyd. No. 9

POI WEST

Hydrograph type =  Combine Peak discharge =  37.17 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  93,904 cuft
Inflow hyds. =  6, 7, 8 Contrib. drain. area =  9.880 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 10

DETAINED EAST

Hydrograph type =  SCS Runoff Peak discharge =  54.36 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  135,555 cuft
Drainage area =  13.870 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.70 min
Total precip. =  3.71 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. v2024 Monday, 10 / 13 / 2025

Hyd. No. 11

EAST

Hydrograph type =  SCS Runoff Peak discharge =  2.900 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  7,232 cuft
Drainage area =  0.740 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  11.70 min
Total precip. =  3.71 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. v2024 Monday, 10 / 13 / 2025

Hyd. No. 12

POI EAST

Hydrograph type =  Combine Peak discharge =  57.26 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  142,787 cuft
Inflow hyds. =  10, 11 Contrib. drain. area =  14.610 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 13

ROUTED DET NORTHWEST

Hydrograph type =  Reservoir Peak discharge =  0.452 cfs
Storm frequency =  2 yrs Time to peak =  842 min
Time interval =  1 min Hyd. volume =  32,135 cuft
Inflow hyd. No. =  6 - DETAINED NORTHWEST Max. Elevation =  1044.66 ft
Reservoir name =  NORTHWEST BASIN Max. Storage =  18,391 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 14

ROUTED DET SOUTHWEST

Hydrograph type =  Reservoir Peak discharge =  0.528 cfs
Storm frequency =  2 yrs Time to peak =  825 min
Time interval =  1 min Hyd. volume =  33,315 cuft
Inflow hyd. No. =  7 - DETAINED SOUTHWEST Max. Elevation =  1040.99 ft
Reservoir name =  SOUTHWEST BASIN Max. Storage =  19,065 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 15

POI WEST ATTENUATED

Hydrograph type =  Combine Peak discharge =  11.80 cfs
Storm frequency =  2 yrs Time to peak =  721 min
Time interval =  1 min Hyd. volume =  93,899 cuft
Inflow hyds. =  8, 13, 14 Contrib. drain. area =  3.010 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 16

ROUTED DET SOUTH EAST

Hydrograph type =  Reservoir Peak discharge =  0.685 cfs
Storm frequency =  2 yrs Time to peak =  1187 min
Time interval =  1 min Hyd. volume =  83,826 cuft
Inflow hyd. No. =  10 - DETAINED EAST Max. Elevation =  1042.83 ft
Reservoir name =  SOUTHEAST BASIN Max. Storage =  104,634 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 17

POI EAST ATTENUATED

Hydrograph type =  Combine Peak discharge =  3.400 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  91,058 cuft
Inflow hyds. =  11, 16 Contrib. drain. area =  0.740 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)

1 SCS Runoff 5.673 1 719 12,831 ------ ------ ------ EX NORTH

2 SCS Runoff 53.68 1 722 144,441 ------ ------ ------ EX WEST

3 SCS Runoff 53.82 1 725 168,636 ------ ------ ------ EX EAST

4 SCS Runoff 219.62 1 739 1,102,615 ------ ------ ------ EX SOUTH

5 SCS Runoff 3.153 1 717 6,855 ------ ------ ------ PROP NORTH

6 SCS Runoff 18.57 1 721 49,440 ------ ------ ------ DETAINED NORTHWEST

7 SCS Runoff 21.34 1 719 51,259 ------ ------ ------ DETAINED SOUTHWEST

8 SCS Runoff 16.44 1 721 43,769 ------ ------ ------ WEST

9 Combine 55.86 1 720 144,468 6, 7, 8 ------ ------ POI WEST

10 SCS Runoff 81.67 1 720 208,547 ------ ------ ------ DETAINED EAST

11 SCS Runoff 4.358 1 720 11,126 ------ ------ ------ EAST

12 Combine 86.03 1 720 219,673 10, 11 ------ ------ POI EAST

13 Reservoir 1.088 1 784 49,439 6 1045.54 28,052 ROUTED DET NORTHWEST

14 Reservoir 0.611 1 862 51,255 7 1042.68 31,255 ROUTED DET SOUTHWEST

15 Combine 17.42 1 721 144,464 8, 13, 14 ------ ------ POI WEST ATTENUATED

16 Reservoir 3.046 1 830 130,419 10 1043.86 144,896 ROUTED DET SOUTH EAST

17 Combine 4.984 1 720 141,546 11, 16 ------ ------ POI EAST ATTENUATED

353308 - East Village.gpw Return Period: 10 Year Monday, 10 / 13 / 2025

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 1

EX NORTH

Hydrograph type =  SCS Runoff Peak discharge =  5.673 cfs
Storm frequency =  10 yrs Time to peak =  719 min
Time interval =  1 min Hyd. volume =  12,831 cuft
Drainage area =  1.400 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  8.70 min
Total precip. =  5.20 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. v2024 Monday, 10 / 13 / 2025

Hyd. No. 2

EX WEST

Hydrograph type =  SCS Runoff Peak discharge =  53.68 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  1 min Hyd. volume =  144,441 cuft
Drainage area =  15.760 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  14.30 min
Total precip. =  5.20 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. v2024 Monday, 10 / 13 / 2025

Hyd. No. 3

EX EAST

Hydrograph type =  SCS Runoff Peak discharge =  53.82 cfs
Storm frequency =  10 yrs Time to peak =  725 min
Time interval =  1 min Hyd. volume =  168,636 cuft
Drainage area =  18.400 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.50 min
Total precip. =  5.20 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. v2024 Monday, 10 / 13 / 2025

Hyd. No. 4

EX SOUTH

Hydrograph type =  SCS Runoff Peak discharge =  219.62 cfs
Storm frequency =  10 yrs Time to peak =  739 min
Time interval =  1 min Hyd. volume =  1,102,615 cuft
Drainage area =  111.890 ac Curve number =  76
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  41.50 min
Total precip. =  5.20 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. v2024 Monday, 10 / 13 / 2025

Hyd. No. 5

PROP NORTH

Hydrograph type =  SCS Runoff Peak discharge =  3.153 cfs
Storm frequency =  10 yrs Time to peak =  717 min
Time interval =  1 min Hyd. volume =  6,855 cuft
Drainage area =  0.450 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.20 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. v2024 Monday, 10 / 13 / 2025

Hyd. No. 6

DETAINED NORTHWEST

Hydrograph type =  SCS Runoff Peak discharge =  18.57 cfs
Storm frequency =  10 yrs Time to peak =  721 min
Time interval =  1 min Hyd. volume =  49,440 cuft
Drainage area =  3.400 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.60 min
Total precip. =  5.20 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. v2024 Monday, 10 / 13 / 2025

Hyd. No. 7

DETAINED SOUTHWEST

Hydrograph type =  SCS Runoff Peak discharge =  21.34 cfs
Storm frequency =  10 yrs Time to peak =  719 min
Time interval =  1 min Hyd. volume =  51,259 cuft
Drainage area =  3.470 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  9.30 min
Total precip. =  5.20 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. v2024 Monday, 10 / 13 / 2025

Hyd. No. 8

WEST

Hydrograph type =  SCS Runoff Peak discharge =  16.44 cfs
Storm frequency =  10 yrs Time to peak =  721 min
Time interval =  1 min Hyd. volume =  43,769 cuft
Drainage area =  3.010 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.10 min
Total precip. =  5.20 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. v2024 Monday, 10 / 13 / 2025

Hyd. No. 9

POI WEST

Hydrograph type =  Combine Peak discharge =  55.86 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  144,468 cuft
Inflow hyds. =  6, 7, 8 Contrib. drain. area =  9.880 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 10

DETAINED EAST

Hydrograph type =  SCS Runoff Peak discharge =  81.67 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  208,547 cuft
Drainage area =  13.870 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.70 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

31

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

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

60.00 60.00

70.00 70.00

80.00 80.00

90.00 90.00

Q (cfs)

Time (min)

DETAINED EAST

Hyd. No. 10 -- 10 Year

Hyd No. 10



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 11

EAST

Hydrograph type =  SCS Runoff Peak discharge =  4.358 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  11,126 cuft
Drainage area =  0.740 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  11.70 min
Total precip. =  5.20 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. v2024 Monday, 10 / 13 / 2025

Hyd. No. 12

POI EAST

Hydrograph type =  Combine Peak discharge =  86.03 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  219,673 cuft
Inflow hyds. =  10, 11 Contrib. drain. area =  14.610 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 13

ROUTED DET NORTHWEST

Hydrograph type =  Reservoir Peak discharge =  1.088 cfs
Storm frequency =  10 yrs Time to peak =  784 min
Time interval =  1 min Hyd. volume =  49,439 cuft
Inflow hyd. No. =  6 - DETAINED NORTHWEST Max. Elevation =  1045.54 ft
Reservoir name =  NORTHWEST BASIN Max. Storage =  28,052 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 14

ROUTED DET SOUTHWEST

Hydrograph type =  Reservoir Peak discharge =  0.611 cfs
Storm frequency =  10 yrs Time to peak =  862 min
Time interval =  1 min Hyd. volume =  51,255 cuft
Inflow hyd. No. =  7 - DETAINED SOUTHWEST Max. Elevation =  1042.68 ft
Reservoir name =  SOUTHWEST BASIN Max. Storage =  31,255 cuft

Storage Indication method used.
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Hyd No. 14 Hyd No. 7 Total storage used = 31,255 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 15

POI WEST ATTENUATED

Hydrograph type =  Combine Peak discharge =  17.42 cfs
Storm frequency =  10 yrs Time to peak =  721 min
Time interval =  1 min Hyd. volume =  144,464 cuft
Inflow hyds. =  8, 13, 14 Contrib. drain. area =  3.010 ac

36

0 240 480 720 960 1200 1440 1680 1920 2160 2400

Q (cfs)

0.00 0.00

3.00 3.00

6.00 6.00

9.00 9.00

12.00 12.00

15.00 15.00

18.00 18.00

Q (cfs)

Time (min)

POI WEST ATTENUATED

Hyd. No. 15 -- 10 Year

Hyd No. 15 Hyd No. 8 Hyd No. 13 Hyd No. 14



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 16

ROUTED DET SOUTH EAST

Hydrograph type =  Reservoir Peak discharge =  3.046 cfs
Storm frequency =  10 yrs Time to peak =  830 min
Time interval =  1 min Hyd. volume =  130,419 cuft
Inflow hyd. No. =  10 - DETAINED EAST Max. Elevation =  1043.86 ft
Reservoir name =  SOUTHEAST BASIN Max. Storage =  144,896 cuft

Storage Indication method used.
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Hyd No. 16 Hyd No. 10 Total storage used = 144,896 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 17

POI EAST ATTENUATED

Hydrograph type =  Combine Peak discharge =  4.984 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  141,546 cuft
Inflow hyds. =  11, 16 Contrib. drain. area =  0.740 ac
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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)

1 SCS Runoff 10.55 1 719 24,125 ------ ------ ------ EX NORTH

2 SCS Runoff 100.49 1 722 271,582 ------ ------ ------ EX WEST

3 SCS Runoff 101.31 1 725 317,075 ------ ------ ------ EX EAST

4 SCS Runoff 406.40 1 738 2,031,258 ------ ------ ------ EX SOUTH

5 SCS Runoff 4.959 1 717 11,133 ------ ------ ------ PROP NORTH

6 SCS Runoff 29.28 1 721 80,291 ------ ------ ------ DETAINED NORTHWEST

7 SCS Runoff 33.60 1 719 83,244 ------ ------ ------ DETAINED SOUTHWEST

8 SCS Runoff 25.92 1 721 71,081 ------ ------ ------ WEST

9 Combine 88.09 1 720 234,616 6, 7, 8 ------ ------ POI WEST

10 SCS Runoff 128.75 1 720 338,680 ------ ------ ------ DETAINED EAST

11 SCS Runoff 6.869 1 720 18,069 ------ ------ ------ EAST

12 Combine 135.62 1 720 356,749 10, 11 ------ ------ POI EAST

13 Reservoir 14.84 1 729 80,290 6 1046.16 35,347 ROUTED DET NORTHWEST

14 Reservoir 4.075 1 739 83,209 7 1044.25 44,914 ROUTED DET SOUTHWEST

15 Combine 33.72 1 724 234,579 8, 13, 14 ------ ------ POI WEST ATTENUATED

16 Reservoir 45.20 1 730 258,193 10 1044.63 180,466 ROUTED DET SOUTH EAST

17 Combine 47.72 1 729 276,263 11, 16 ------ ------ POI EAST ATTENUATED

353308 - East Village.gpw Return Period: 100 Year Monday, 10 / 13 / 2025

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 1

EX NORTH

Hydrograph type =  SCS Runoff Peak discharge =  10.55 cfs
Storm frequency =  100 yrs Time to peak =  719 min
Time interval =  1 min Hyd. volume =  24,125 cuft
Drainage area =  1.400 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  8.70 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 1 -- 100 Year
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 2

EX WEST

Hydrograph type =  SCS Runoff Peak discharge =  100.49 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  1 min Hyd. volume =  271,582 cuft
Drainage area =  15.760 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  14.30 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 3

EX EAST

Hydrograph type =  SCS Runoff Peak discharge =  101.31 cfs
Storm frequency =  100 yrs Time to peak =  725 min
Time interval =  1 min Hyd. volume =  317,075 cuft
Drainage area =  18.400 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.50 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 3
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 4

EX SOUTH

Hydrograph type =  SCS Runoff Peak discharge =  406.40 cfs
Storm frequency =  100 yrs Time to peak =  738 min
Time interval =  1 min Hyd. volume =  2,031,258 cuft
Drainage area =  111.890 ac Curve number =  76
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  41.50 min
Total precip. =  7.80 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. v2024 Monday, 10 / 13 / 2025

Hyd. No. 5

PROP NORTH

Hydrograph type =  SCS Runoff Peak discharge =  4.959 cfs
Storm frequency =  100 yrs Time to peak =  717 min
Time interval =  1 min Hyd. volume =  11,133 cuft
Drainage area =  0.450 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 6

DETAINED NORTHWEST

Hydrograph type =  SCS Runoff Peak discharge =  29.28 cfs
Storm frequency =  100 yrs Time to peak =  721 min
Time interval =  1 min Hyd. volume =  80,291 cuft
Drainage area =  3.400 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.60 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 7

DETAINED SOUTHWEST

Hydrograph type =  SCS Runoff Peak discharge =  33.60 cfs
Storm frequency =  100 yrs Time to peak =  719 min
Time interval =  1 min Hyd. volume =  83,244 cuft
Drainage area =  3.470 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  9.30 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 8

WEST

Hydrograph type =  SCS Runoff Peak discharge =  25.92 cfs
Storm frequency =  100 yrs Time to peak =  721 min
Time interval =  1 min Hyd. volume =  71,081 cuft
Drainage area =  3.010 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.10 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 9

POI WEST

Hydrograph type =  Combine Peak discharge =  88.09 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  234,616 cuft
Inflow hyds. =  6, 7, 8 Contrib. drain. area =  9.880 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 10

DETAINED EAST

Hydrograph type =  SCS Runoff Peak discharge =  128.75 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  338,680 cuft
Drainage area =  13.870 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.70 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 11

EAST

Hydrograph type =  SCS Runoff Peak discharge =  6.869 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  18,069 cuft
Drainage area =  0.740 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  11.70 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 12

POI EAST

Hydrograph type =  Combine Peak discharge =  135.62 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  356,749 cuft
Inflow hyds. =  10, 11 Contrib. drain. area =  14.610 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 13

ROUTED DET NORTHWEST

Hydrograph type =  Reservoir Peak discharge =  14.84 cfs
Storm frequency =  100 yrs Time to peak =  729 min
Time interval =  1 min Hyd. volume =  80,290 cuft
Inflow hyd. No. =  6 - DETAINED NORTHWEST Max. Elevation =  1046.16 ft
Reservoir name =  NORTHWEST BASIN Max. Storage =  35,347 cuft

Storage Indication method used.
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Hyd. No. 13 -- 100 Year

Hyd No. 13 Hyd No. 6 Total storage used = 35,347 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 14

ROUTED DET SOUTHWEST

Hydrograph type =  Reservoir Peak discharge =  4.075 cfs
Storm frequency =  100 yrs Time to peak =  739 min
Time interval =  1 min Hyd. volume =  83,209 cuft
Inflow hyd. No. =  7 - DETAINED SOUTHWEST Max. Elevation =  1044.25 ft
Reservoir name =  SOUTHWEST BASIN Max. Storage =  44,914 cuft

Storage Indication method used.
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Hyd. No. 14 -- 100 Year

Hyd No. 14 Hyd No. 7 Total storage used = 44,914 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 15

POI WEST ATTENUATED

Hydrograph type =  Combine Peak discharge =  33.72 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  1 min Hyd. volume =  234,579 cuft
Inflow hyds. =  8, 13, 14 Contrib. drain. area =  3.010 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 16

ROUTED DET SOUTH EAST

Hydrograph type =  Reservoir Peak discharge =  45.20 cfs
Storm frequency =  100 yrs Time to peak =  730 min
Time interval =  1 min Hyd. volume =  258,193 cuft
Inflow hyd. No. =  10 - DETAINED EAST Max. Elevation =  1044.63 ft
Reservoir name =  SOUTHEAST BASIN Max. Storage =  180,466 cuft

Storage Indication method used.
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Hyd. No. 16 -- 100 Year

Hyd No. 16 Hyd No. 10 Total storage used = 180,466 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

Hyd. No. 17

POI EAST ATTENUATED

Hydrograph type =  Combine Peak discharge =  47.72 cfs
Storm frequency =  100 yrs Time to peak =  729 min
Time interval =  1 min Hyd. volume =  276,263 cuft
Inflow hyds. =  11, 16 Contrib. drain. area =  0.740 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024 Monday, 10 / 13 / 2025

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

(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 --------

2 69.8703 13.1000 0.8658 --------

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

5 79.2597 14.6000 0.8369 --------

10 88.2351 15.5000 0.8279 --------

25 102.6072 16.5000 0.8217 --------

50 114.8193 17.2000 0.8199 --------

100 127.1596 17.8000 0.8186 --------

File name: SampleFHA.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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 5.69 4.61 3.89 3.38 2.99 2.69 2.44 2.24 2.07 1.93 1.81 1.70

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 6.57 5.43 4.65 4.08 3.65 3.30 3.02 2.79 2.59 2.42 2.27 2.15

10 7.24 6.04 5.21 4.59 4.12 3.74 3.43 3.17 2.95 2.77 2.60 2.46

25 8.25 6.95 6.03 5.34 4.80 4.38 4.02 3.73 3.48 3.26 3.07 2.91

50 9.04 7.65 6.66 5.92 5.34 4.87 4.49 4.16 3.88 3.65 3.44 3.25

100 9.83 8.36 7.30 6.50 5.87 5.36 4.94 4.59 4.29 4.03 3.80 3.60

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: P:\350-000\353-308\-Calculations\PRELIMINARY STORMWATER DETENTION\KansasCityPrecip.pcp

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

SCS 24-hour 1.37 3.71 0.00 0.00 5.20 0.00 0.00 7.80

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
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Project: Costco Lee's Summit (Southeast Basin) Date: 09/18/2025

To Calculate: WQc = P * Rv * A

P (in) 1.37

P (ft) 0.11

Impervious Area (Sq Ft) 118,500.00

Total Area (Sq Ft) 148,104.00

Impervious Area (Ac) 2.72

Total Area (Ac) 3.40

Rv = (0.05 * 0.009 (I)) 0.77

Percent Impervious (I) 80.01

WQv (cu ft) 13,021.30

WQv (Ac. Ft) 0.299

Pond Volume

Elevation Area (Sq Ft) Volume (Cu FT) Volume Cu Ft

1041 0

1042 4,215 2,108 2,108

1044 11,040 15,255 17,363

1046 14,090 25,130 42,493

1047 15,630 14,860 57,353

To Calculate: 40 Hour Detention (EDDB)

I. Basin Water Storage Volume

Step 1) Tributary Area to EDDB, A (Ac) At (Ac)= 3.40

Step 2) Calculate WQv, using Sec. 6 (Ac-Ft) WQv (Ac-Ft) = 0.299

Step 3) Add 20 Percent to Step 2. Vdesign (Ac-Ft) = 0.359

II.a. Water Quality Outlet Type

Step 1) Set Water Quality Outlet Type Outlet Type = 1

Type 1 = single orifice

Type 2 = perforated riser or plate

Type 3 = v-notch weir

Step 2) Proceed to Step IIb, IIc, or IId based on selection

Step 1) Depth of Water Quality  Volume at Outlet Zwq (Ft) 2.77 See Below to Calc Zwq

Step 2) Average Head of Water Volume over invert of Orifice Hwq (ft) 1.39

Step 3) Average Water Quality Flow Rate Qwq (CFS) 0.109 (Wqv / 40 Hr Converted to CFS)

Step 4) Orifice discharge coefficient C (unitless) 0.66

   a) 0.66 when thickness of riser/weir plate < orifice dia

b.) 0.80 when thickness of riser/weir plate > orifice dia

Step 5) Water Quality Outlet Orifice Dia. D (in) 1.8

(if orifice dia. < 4 inches, use outlet type 2 or 3)

Elevation 1 = 1,042.00 Storage 1 = 2,107.50

Elevation X = Storage X = 15,625.56

Elevation 2 = 1,044.00 Storage 2 = 17,362.50

Elevation X = 1043.77

Lowest Elevation of Pond = 1,041.00

Elevation X = 1,043.77

Zwq (ft) = 2.77

Calculate Water Quality for Storm Study - NW Basin

40 HOUR DETENTION CALCULATION

IId. Water Quality Outlet, Single Orifice

To Calculate Zwq (ft) interpolate from Storm



Project: Costco Lee's Summit (Southeast Basin) Date: 09/18/2025

To Calculate: WQc = P * Rv * A

P (in) 1.37

P (ft) 0.11

Impervious Area (Sq Ft) 120,925.00

Total Area (Sq Ft) 151,153.00

Impervious Area (Ac) 2.78

Total Area (Ac) 3.47

Rv = (0.05 * 0.009 (I)) 0.77

Percent Impervious (I) 80.00

WQv (cu ft) 13,287.88

WQv (Ac. Ft) 0.305

Pond Volume

Elevation Area (Sq Ft) Volume (Cu FT) Volume Cu Ft

1036 0

1038 3,920 3,920 3,920

1040 5,565 9,485 13,405

1042 7,460 13,025 26,430

1044 9,600 17,060 43,490

1045 10,710 10,155 53,645

To Calculate: 40 Hour Detention (EDDB)

I. Basin Water Storage Volume

Step 1) Tributary Area to EDDB, A (Ac) At (Ac)= 3.47

Step 2) Calculate WQv, using Sec. 6 (Ac-Ft) WQv (Ac-Ft) = 0.305

Step 3) Add 20 Percent to Step 2. Vdesign (Ac-Ft) = 0.366

II.a. Water Quality Outlet Type

Step 1) Set Water Quality Outlet Type Outlet Type = 1

Type 1 = single orifice

Type 2 = perforated riser or plate

Type 3 = v-notch weir

Step 2) Proceed to Step IIb, IIc, or IId based on selection

Step 1) Depth of Water Quality  Volume at Outlet Zwq (Ft) 4.39 See Below to Calc Zwq

Step 2) Average Head of Water Volume over invert of Orifice Hwq (ft) 2.20

Step 3) Average Water Quality Flow Rate Qwq (CFS) 0.111 (Wqv / 40 Hr Converted to CFS)

Step 4) Orifice discharge coefficient C (unitless) 0.66

   a) 0.66 when thickness of riser/weir plate < orifice dia

b.) 0.80 when thickness of riser/weir plate > orifice dia

Step 5) Water Quality Outlet Orifice Dia. D (in) 1.6

(if orifice dia. < 4 inches, use outlet type 2 or 3)

Elevation 1 = 1,040.00 Storage 1 = 13,405.00

Elevation X = Storage X = 15,945.45

Elevation 2 = 1,042.00 Storage 2 = 26,430.00

Elevation X = 1040.39

Lowest Elevation of Pond = 1,036.00

Elevation X = 1,040.39

Zwq (ft) = 4.39

Calculate Water Quality for Storm Study - SW Basin

40 HOUR DETENTION CALCULATION

IId. Water Quality Outlet, Single Orifice

To Calculate Zwq (ft) interpolate from Storm



Costco Lee's Summit (Southeast Basin) Date: 09/18/2025

To Calculate: WQc = P * Rv * A

P (in) 1.37

P (ft) 0.11

Impervious Area (Sq Ft) 430,371.00

Total Area (Sq Ft) 542,322.00

Impervious Area (Ac) 9.88

Total Area (Ac) 12.45

Rv = (0.05 * 0.009 (I)) 0.76

Percent Impervious (I) 79.36

WQv (cu ft) 47,316.38

WQv (Ac. Ft) 1.086

Pond Volume

Elevation Area (Sq Ft) Volume (Cu FT) Volume Cu Ft

1039.35 18,415

1039.85 22,590 10,251 10,251

1040 23,046 3,423 13,674

1041 27,815 25,431 39,104

1042 35,405 31,610 70,714

1044 43,050 78,455 149,169

1046 51,305 94,355 243,524

To Calculate: 40 Hour Detention (EDDB)

I. Basin Water Storage Volume

Step 1) Tributary Area to EDDB, A (Ac) At (Ac)= 12.45

Step 2) Calculate WQv, using Sec. 6 (Ac-Ft) WQv (Ac-Ft) = 1.086

Step 3) Add 20 Percent to Step 2. Vdesign (Ac-Ft) = 1.303

II.a. Water Quality Outlet Type

Step 1) Set Water Quality Outlet Type Outlet Type = 1

Type 1 = single orifice

Type 2 = perforated riser or plate

Type 3 = v-notch weir

Step 2) Proceed to Step IIb, IIc, or IId based on selection

Step 1) Depth of Water Quality  Volume at Outlet Zwq (Ft) 2.21 See Below to Calc Zwq

Step 2) Average Head of Water Volume over invert of Orifice Hwq (ft) 1.10

Step 3) Average Water Quality Flow Rate Qwq (CFS) 0.394 (Wqv / 40 Hr Converted to CFS)

Step 4) Orifice discharge coefficient C (unitless) 0.66

   a) 0.66 when thickness of riser/weir plate < orifice dia

b.) 0.80 when thickness of riser/weir plate > orifice dia

Step 5) Water Quality Outlet Orifice Dia. D (in) 3.6

(if orifice dia. < 4 inches, use outlet type 2 or 3)

Elevation 1 = 1,041.00 Storage 1 = 39,104.45

Elevation X = Storage X = 56,779.65

Elevation 2 = 1,042.00 Storage 2 = 70,714.45

Elevation X = 1041.56

Lowest Elevation of Pond = 1,039.35

Elevation X = 1,041.56

Zwq (ft) = 2.21

Calculate Water Quality for Storm Study - SE Basin

40 HOUR DETENTION CALCULATION

IId. Water Quality Outlet, Single Orifice

To Calculate Zwq (ft) interpolate from Storm


