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To:  Lee’s Summit Senior Community, LLC 
 5051 S. National Avenue, Ste. 4-110  
 Springfield, Missouri 65810 
 
From: Anderson Engineering, Inc.  
 941 W 141st Terrace 
 Kansas City, MO 64145 

Date:  March 10, 2023 

Subject: The Princeton Senior Living Revised Drainage Memo 
  
 The purpose of this memorandum is to determine the impacts of converting the existing 
extended dry detention basin to a wet bottom detention basin on the analyzed drainage area.  
Reference Appendix A for an exhibit of proposed improvements.  
 Per the approved stormwater report, dated July 19th, 2019, 2 drainage areas DEV 10 (2.94 
Ac.) and DEV 20 (2.40 Ac.) flow to Bioretention Facilities #1 and #2, respectively, then to the 
extended dry detention basin.  Drainage area, DEV 30 (4.08 Ac.) flows through an underground 
stormwater system directly to the existing extended dry detention basin.  The extended dry 
detention basin, along with drainage areas DEV12 and OUT11, discharge to Point of Interest #1.  
The approved stormwater report shows that the discharge from the site is within acceptable 
levels. Reference Appendix B for pages from the approved drainage report.  
 The proposed wet bottom detention basin was designed minimizing impacts to the 
approved drainage analysis and extended dry detention basin design. The wet bottom detention 
pond is proposed to be 5 ft deep with a 3:1 side slope. The existing extended dry detention basin 
outfall structure’s elevation is 1013.19 and the permanent pool elevation of the wet bottom 
detention basin will be maintained at that elevation.  No modifications to the primary outlet 
works are proposed. The permanent pool elevation will be at or below all receiving and discharge 
elevations and thus, in the event that the permanent pool needs to be drained, a pump will be 
utilized. By maintaining the existing outfall elevation and excavating the current bottom basin 
slope to the existing outlet, the overall volume for the detention will be increased. Reference 
Table 1 below for an existing vs. proposed stage-storage curve comparison. Reference Table 2 
for revised outflow data. Reference Appendix C for revised detention calculation reports.  
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Table 1: Existing vs. Proposed Stage-Storage 

Stage 
(ft) 

Elevation 
(ft) 

Ex. Contour 
Area (sf) 

Prop. Contour 
Area (sf) 

Ex. Total 
Storage (ft3) 

Prop. Total 
Storage (ft3) 

Total Volume 
Difference (cf) 

0.00 1013.00 0 6,640 0 0 0 

1.00 1014.00 4,594 8,130 1,531 7,372 +5,841 

2.00 1015.00 11,499 10,733 9,317 16,772 +7,455 

3.00 1016.00 15,079 15,079 22,565 29,615 +7,050 

4.00 1017.00 17,882 17,882 39,024 46,074 +7,050 

5.00 1018.00 20,841 20,841 58,364 65,415 +7,051 

6.00 1019.00 24,958 24,958 80,744 88,281 +7,537 

7.00 1020.00 27,232 27,232 106,319 114,366 +8,047 

8.00 1021.00 30,663 30,663 135,246 143,293 +8,047 

9.00 1022.00 34,251 34,251 167,683 175,730 +8,047 

 
Table 2: Developed Condition Summary* 

 Q2-yr (cfs) Q10-yr (cfs) Q100-yr (cfs) 100-yr WSE (ft) 

Allowable 4.71 18.84 28.26 1020.80 

Ex. Dry Det. Discharge 1.24 5.91 15.89 1020.77 

Pro. Det. Discharge  0.97 3.93 15.78 1020.59 

Ex. Vs Pro. Difference  -0.27 -1.98 -0.11 -0.19 

*Reference approved drainage study Table 4A, pg. 8 of 99 for developed conditions analysis summary point 
of interest #1.  

  
Conclusions and Recommendations   
 The impacts of converting the existing extended dry detention basin to a wet bottom 
detention basin has been analyzed for this memorandum.  It has been determined that by 
maintaining the existing outfall elevation the detention basin volume has increased and the 
overall water surface elevation has decreased. The proposed detention basin improvements have 
also been shown to decrease the overall 100-yr water surface elevation.  
 
Please feel free to contact me with any additional questions or comments.  
Thank you,  
 

 

Trevor Fox, PE 
Anderson Engineering, Inc.  



        APPENDIX A 
Proposed Improvements
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SHEET NUMBER

OF

LEGEND

GENERAL NOTES
KEYED NOTES

DISTURBED AREA: 0.99 ACBASE BID INCLUDES A NATURAL CLAY
BOTTOM BASIN WITH RIPRAP EDGE
TREATMENT.NOTE BID ALTERNATES
ON SHEET C100 AND C101

POND EDGE TREATMENT DETAIL

STACKED LEDGESTONE LANDSCAPING
(BID ALTERNATE)

SYM. KEY QTY
COMMON NAME

SIZE | SPACING | COMMENTS
Botanical Name

ST 20
RIVER BIRCH B&B, 2" CAL, SPACED AS SHOWN

ON PLANBetula nigra

KF 54
KARL FOERSTER GRASS 2 GAL., MIN. 2' TALL AT

PLANTING, SPACED 1' O.C.Calamagrostis acutiflora

GS 18
GRO-LOW SUMAC 2 GAL., SPACED 3.5' O.C.

Rhus aromatica

1. H: HEIGHT, CP: CALIPER, C: CONTAINER, MT: MULTI-TRUNK, B&B: BALLED & BURLAPPED ROOT BALL

2. O.C.: INDICATES APPROXIMATE SPACING. SHALL BE CONSIDERED GENERAL GUIDELINE ONLY AND MAY BE MODIFIED TO
SUIT ON-SITE CONDITIONS.

PLANT SCHEDULE

LANDSCAPE DETAILS
(BID ALTERNATE)



            APPENDIX B 
Approved Drainage Report























            APPENDIX C 
Revised Calculation Report



1 - EX-10
2 - EX-11

3 - EX POI #1

4 - EX-20 5 - OFF-20

6 - EX POI #2

7 - DEV10 8 - DEV20 9 - DEV30

10 - BIORETENTION 111 - BIORETENTION 2

12 - COMBINE AT DETENTION

13 - EXTENDED DRY DETENTION

14 - DA-12

15 - POI #1

16 - DA-2117 - DA-22

18 - POI #2

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

Project: PRINCETON DETENTION BASIN-REV1 2023-01-27.gpw Friday, 01 / 27 / 2023



Hydrograph Summary Report

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 5.462 2 730 20,656 ------ ------ ------ EX-10

2 SCS Runoff 10.78 2 730 41,034 ------ ------ ------ EX-11

3 Combine 16.24 2 730 61,691 1, 2 ------ ------ EX POI #1

4 SCS Runoff 10.77 2 730 40,985 ------ ------ ------ EX-20

5 SCS Runoff 6.443 2 734 28,774 ------ ------ ------ OFF-20

6 Combine 16.94 2 730 69,759 4, 5 ------ ------ EX POI #2

7 SCS Runoff 13.29 2 716 28,396 ------ ------ ------ DEV10

8 SCS Runoff 10.01 2 716 20,843 ------ ------ ------ DEV20

9 SCS Runoff 17.02 2 716 35,433 ------ ------ ------ DEV30

10 Reservoir 12.54 2 718 21,778 7 1021.24 8,754 BIORETENTION 1

11 Reservoir 8.128 2 720 14,839 8 1022.78 8,038 BIORETENTION 2

12 Combine 36.65 2 718 72,051 9, 10, 11 ------ ------ COMBINE AT DETENTION

13 Reservoir 0.974 2 890 68,048 12 1017.04 46,809 EXTENDED DRY DETENTION

14 SCS Runoff 4.750 2 716 9,768 ------ ------ ------ DA-12

15 Combine 11.64 2 730 118,850 2, 13, 14 ------ ------ POI #1

16 SCS Runoff 6.074 2 716 12,562 ------ ------ ------ DA-21

17 SCS Runoff 1.984 2 716 4,044 ------ ------ ------ DA-22

18 Combine 10.95 2 718 45,380 5, 16, 17 ------ ------ POI #2

PRINCETON DETENTION BASIN-REV1 2023-01-27.gpwReturn Period: 2 Year Friday, 01 / 27 / 2023

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, 01 / 27 / 2023

Hyd. No. 1

EX-10

Hydrograph type =  SCS Runoff Peak discharge =  5.462 cfs
Storm frequency =  2 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  20,656 cuft
Drainage area =  3.980 ac Curve number =  75
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  26.30 min
Total precip. =  3.71 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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0.00 0.00
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Hyd. No. 1 -- 2 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 2

EX-11

Hydrograph type =  SCS Runoff Peak discharge =  10.78 cfs
Storm frequency =  2 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  41,034 cuft
Drainage area =  8.280 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  25.60 min
Total precip. =  3.71 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
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Hyd. No. 2 -- 2 Year

Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 3

EX POI #1

Hydrograph type =  Combine Peak discharge =  16.24 cfs
Storm frequency =  2 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  61,691 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  12.260 ac
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Hyd. No. 3 -- 2 Year

Hyd No. 3 Hyd No. 1 Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 4

EX-20

Hydrograph type =  SCS Runoff Peak discharge =  10.77 cfs
Storm frequency =  2 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  40,985 cuft
Drainage area =  8.270 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  25.10 min
Total precip. =  3.71 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 4 -- 2 Year

Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 5

OFF-20

Hydrograph type =  SCS Runoff Peak discharge =  6.443 cfs
Storm frequency =  2 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  28,774 cuft
Drainage area =  5.390 ac Curve number =  75
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  32.70 min
Total precip. =  3.71 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5 -- 2 Year

Hyd No. 5



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 6

EX POI #2

Hydrograph type =  Combine Peak discharge =  16.94 cfs
Storm frequency =  2 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  69,759 cuft
Inflow hyds. =  4, 5 Contrib. drain. area =  13.660 ac
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Hyd. No. 6 -- 2 Year

Hyd No. 6 Hyd No. 4 Hyd No. 5



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 7

DEV10

Hydrograph type =  SCS Runoff Peak discharge =  13.29 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  28,396 cuft
Drainage area =  2.940 ac Curve number =  92
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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Hyd. No. 7 -- 2 Year

Hyd No. 7



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 8

DEV20

Hydrograph type =  SCS Runoff Peak discharge =  10.01 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  20,843 cuft
Drainage area =  2.400 ac Curve number =  89
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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Hyd. No. 8 -- 2 Year

Hyd No. 8



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 9

DEV30

Hydrograph type =  SCS Runoff Peak discharge =  17.02 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  35,433 cuft
Drainage area =  4.080 ac Curve number =  89
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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Hyd. No. 9 -- 2 Year

Hyd No. 9



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 10

BIORETENTION 1

Hydrograph type =  Reservoir Peak discharge =  12.54 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  21,778 cuft
Inflow hyd. No. =  7 - DEV10 Max. Elevation =  1021.24 ft
Reservoir name =  BIORETENTION 1 Max. Storage =  8,754 cuft

Storage Indication method used.
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Hyd. No. 10 -- 2 Year

Hyd No. 10 Hyd No. 7 Total storage used = 8,754 cuft



Pond Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Pond No. 1 -  BIORETENTION 1

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1020.00 ft

Stage / Storage Table

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

0.00 1020.00 5,489 0 0
1.00 1021.00 7,817 6,618 6,618
2.00 1022.00 10,202 8,982 15,600
3.00 1023.00 12,644 11,400 27,000

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  24.00 Inactive Inactive 0.00

Span (in) =  24.00 0.00 0.00 0.00

No. Barrels =  2 1 1 0

Invert El. (ft) =  1015.29 0.00 0.00 0.00

Length (ft) =  58.56 0.00 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 No No No

Crest Len (ft) =  32.00 100.00 Inactive 0.00

Crest El. (ft) =  1021.00 1022.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect Broad --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (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).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 1020.00 0.00 --- --- --- 0.00 0.00 --- --- --- --- 0.000
1.00 6,618 1021.00 58.27 ic --- --- --- 0.00 0.00 --- --- --- --- 0.000
2.00 15,600 1022.00 70.71 ic --- --- --- 70.71 s 0.00 --- --- --- --- 70.71
3.00 27,000 1023.00 78.12 ic --- --- --- 78.08 s 333.00 --- --- --- --- 411.08



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 11

BIORETENTION 2

Hydrograph type =  Reservoir Peak discharge =  8.128 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  14,839 cuft
Inflow hyd. No. =  8 - DEV20 Max. Elevation =  1022.78 ft
Reservoir name =  BIORETENTION #2 Max. Storage =  8,038 cuft

Storage Indication method used.
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Hyd. No. 11 -- 2 Year

Hyd No. 11 Hyd No. 8 Total storage used = 8,038 cuft



Pond Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Pond No. 2 -  BIORETENTION #2

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1021.50 ft

Stage / Storage Table

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

0.00 1021.50 4,007 0 0
0.50 1022.00 5,756 2,427 2,427
1.50 1023.00 8,647 7,152 9,579
2.50 1024.00 11,639 10,105 19,684

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  24.00 Inactive Inactive Inactive

Span (in) =  24.00 0.00 0.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  1017.01 0.00 0.00 0.00

Length (ft) =  303.54 0.00 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 No No No

Crest Len (ft) =  16.00 Inactive Inactive 0.00

Crest El. (ft) =  1022.50 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect Broad Broad ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (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).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 1021.50 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
0.50 2,427 1022.00 22.04 oc --- --- --- 0.00 --- --- --- --- --- 0.000
1.50 9,579 1023.00 22.04 oc --- --- --- 18.84 --- --- --- --- --- 18.84
2.50 19,684 1024.00 28.01 oc --- --- --- 27.98 s --- --- --- --- --- 27.98



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 12

COMBINE AT DETENTION

Hydrograph type =  Combine Peak discharge =  36.65 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  72,051 cuft
Inflow hyds. =  9, 10, 11 Contrib. drain. area =  4.080 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 13

EXTENDED DRY DETENTION

Hydrograph type =  Reservoir Peak discharge =  0.974 cfs
Storm frequency =  2 yrs Time to peak =  890 min
Time interval =  2 min Hyd. volume =  68,048 cuft
Inflow hyd. No. =  12 - COMBINE AT DETENTIONMax. Elevation =  1017.04 ft
Reservoir name =  EXTENDED DRY DETENTIONMax. Storage =  46,809 cuft

Storage Indication method used.
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Hyd No. 13 Hyd No. 12 Total storage used = 46,809 cuft



Pond Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Pond No. 3 -  EXTENDED DRY DETENTION

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1013.00 ft

Stage / Storage Table

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

0.00 1013.00 6,640 0 0
1.00 1014.00 8,130 7,372 7,372
2.00 1015.00 10,733 9,400 16,772
3.00 1016.00 15,079 12,843 29,615
4.00 1017.00 17,882 16,459 46,074
5.00 1018.00 20,841 19,341 65,415
6.00 1019.00 24,958 22,866 88,281
7.00 1020.00 27,232 26,084 114,366
8.00 1021.00 30,663 28,928 143,293
9.00 1022.00 34,251 32,437 175,730

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  15.00 2.00 Inactive 0.00

Span (in) =  15.00 2.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  1011.71 1013.19 0.00 0.00

Length (ft) =  69.50 0.50 0.00 0.00

Slope (%) =  0.50 0.50 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) =  0.33 11.00 Inactive 0.00

Crest El. (ft) =  1016.25 1018.50 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect Rect --- ---

Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.000 (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).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 1013.00 0.00 0.00 --- --- 0.00 0.00 --- --- --- --- 0.000
1.00 7,372 1014.00 3.48 oc 0.09 ic --- --- 0.00 0.00 --- --- --- --- 0.090
2.00 16,772 1015.00 3.48 oc 0.14 ic --- --- 0.00 0.00 --- --- --- --- 0.138
3.00 29,615 1016.00 3.48 oc 0.17 ic --- --- 0.00 0.00 --- --- --- --- 0.173
4.00 46,074 1017.00 3.48 oc 0.20 ic --- --- 0.71 0.00 --- --- --- --- 0.917
5.00 65,415 1018.00 3.48 oc 0.23 ic --- --- 2.54 0.00 --- --- --- --- 2.772
6.00 88,281 1019.00 13.82 oc 0.06 ic --- --- 2.41 s 11.35 s --- --- --- --- 13.82
7.00 114,366 1020.00 15.18 oc 0.01 ic --- --- 1.17 s 13.99 s --- --- --- --- 15.17
8.00 143,293 1021.00 16.19 oc 0.01 ic --- --- 0.93 s 15.22 s --- --- --- --- 16.16
9.00 175,730 1022.00 17.13 oc 0.00 ic --- --- 0.84 s 16.14 s --- --- --- --- 16.99



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 14

DA-12

Hydrograph type =  SCS Runoff Peak discharge =  4.750 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  9,768 cuft
Drainage area =  1.210 ac Curve number =  87
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. v2021 Friday, 01 / 27 / 2023

Hyd. No. 15

POI #1

Hydrograph type =  Combine Peak discharge =  11.64 cfs
Storm frequency =  2 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  118,850 cuft
Inflow hyds. =  2, 13, 14 Contrib. drain. area =  9.490 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 16

DA-21

Hydrograph type =  SCS Runoff Peak discharge =  6.074 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  12,562 cuft
Drainage area =  1.500 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.71 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. v2021 Friday, 01 / 27 / 2023

Hyd. No. 17

DA-22

Hydrograph type =  SCS Runoff Peak discharge =  1.984 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  4,044 cuft
Drainage area =  0.540 ac Curve number =  85
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. v2021 Friday, 01 / 27 / 2023

Hyd. No. 18

POI #2

Hydrograph type =  Combine Peak discharge =  10.95 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  45,380 cuft
Inflow hyds. =  5, 16, 17 Contrib. drain. area =  7.430 ac
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Hydrograph Summary Report

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 11.58 2 728 42,585 ------ ------ ------ EX-10

2 SCS Runoff 23.30 2 728 85,835 ------ ------ ------ EX-11

3 Combine 34.88 2 728 128,420 1, 2 ------ ------ EX POI #1

4 SCS Runoff 23.27 2 728 85,731 ------ ------ ------ EX-20

5 SCS Runoff 13.67 2 732 59,320 ------ ------ ------ OFF-20

6 Combine 36.47 2 730 145,051 4, 5 ------ ------ EX POI #2

7 SCS Runoff 21.46 2 716 47,379 ------ ------ ------ DEV10

8 SCS Runoff 16.75 2 716 35,991 ------ ------ ------ DEV20

9 SCS Runoff 28.48 2 716 61,185 ------ ------ ------ DEV30

10 Reservoir 20.60 2 718 40,761 7 1021.33 9,608 BIORETENTION 1

11 Reservoir 15.54 2 718 29,987 8 1022.94 9,139 BIORETENTION 2

12 Combine 63.60 2 718 131,933 9, 10, 11 ------ ------ COMBINE AT DETENTION

13 Reservoir 3.932 2 764 127,545 12 1018.49 76,695 EXTENDED DRY DETENTION

14 SCS Runoff 8.155 2 716 17,264 ------ ------ ------ DA-12

15 Combine 27.70 2 728 230,644 2, 13, 14 ------ ------ POI #1

16 SCS Runoff 10.29 2 716 21,945 ------ ------ ------ DA-21

17 SCS Runoff 3.500 2 716 7,319 ------ ------ ------ DA-22

18 Combine 20.60 2 718 88,584 5, 16, 17 ------ ------ POI #2

PRINCETON DETENTION BASIN-REV1 2023-01-27.gpwReturn Period: 10 Year Friday, 01 / 27 / 2023

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, 01 / 27 / 2023

Hyd. No. 1

EX-10

Hydrograph type =  SCS Runoff Peak discharge =  11.58 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  42,585 cuft
Drainage area =  3.980 ac Curve number =  75
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  26.30 min
Total precip. =  5.66 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, 01 / 27 / 2023

Hyd. No. 2

EX-11

Hydrograph type =  SCS Runoff Peak discharge =  23.30 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  85,835 cuft
Drainage area =  8.280 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  25.60 min
Total precip. =  5.66 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 3

EX POI #1

Hydrograph type =  Combine Peak discharge =  34.88 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  128,420 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  12.260 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 4

EX-20

Hydrograph type =  SCS Runoff Peak discharge =  23.27 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  85,731 cuft
Drainage area =  8.270 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  25.10 min
Total precip. =  5.66 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 5

OFF-20

Hydrograph type =  SCS Runoff Peak discharge =  13.67 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  59,320 cuft
Drainage area =  5.390 ac Curve number =  75
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  32.70 min
Total precip. =  5.66 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, 01 / 27 / 2023

Hyd. No. 6

EX POI #2

Hydrograph type =  Combine Peak discharge =  36.47 cfs
Storm frequency =  10 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  145,051 cuft
Inflow hyds. =  4, 5 Contrib. drain. area =  13.660 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 7

DEV10

Hydrograph type =  SCS Runoff Peak discharge =  21.46 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  47,379 cuft
Drainage area =  2.940 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.66 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, 01 / 27 / 2023

Hyd. No. 8

DEV20

Hydrograph type =  SCS Runoff Peak discharge =  16.75 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  35,991 cuft
Drainage area =  2.400 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.66 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, 01 / 27 / 2023

Hyd. No. 9

DEV30

Hydrograph type =  SCS Runoff Peak discharge =  28.48 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  61,185 cuft
Drainage area =  4.080 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.66 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, 01 / 27 / 2023

Hyd. No. 10

BIORETENTION 1

Hydrograph type =  Reservoir Peak discharge =  20.60 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  40,761 cuft
Inflow hyd. No. =  7 - DEV10 Max. Elevation =  1021.33 ft
Reservoir name =  BIORETENTION 1 Max. Storage =  9,608 cuft

Storage Indication method used.
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Hyd No. 10 Hyd No. 7 Total storage used = 9,608 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 11

BIORETENTION 2

Hydrograph type =  Reservoir Peak discharge =  15.54 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  29,987 cuft
Inflow hyd. No. =  8 - DEV20 Max. Elevation =  1022.94 ft
Reservoir name =  BIORETENTION #2 Max. Storage =  9,139 cuft

Storage Indication method used.
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Hyd No. 11 Hyd No. 8 Total storage used = 9,139 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 12

COMBINE AT DETENTION

Hydrograph type =  Combine Peak discharge =  63.60 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  131,933 cuft
Inflow hyds. =  9, 10, 11 Contrib. drain. area =  4.080 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 13

EXTENDED DRY DETENTION

Hydrograph type =  Reservoir Peak discharge =  3.932 cfs
Storm frequency =  10 yrs Time to peak =  764 min
Time interval =  2 min Hyd. volume =  127,545 cuft
Inflow hyd. No. =  12 - COMBINE AT DETENTIONMax. Elevation =  1018.49 ft
Reservoir name =  EXTENDED DRY DETENTIONMax. Storage =  76,695 cuft

Storage Indication method used.

0 600 1200 1800 2400 3000 3600 4200 4800 5400 6000

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

Q (cfs)

Time (min)

EXTENDED DRY DETENTION

Hyd. No. 13 -- 10 Year

Hyd No. 13 Hyd No. 12 Total storage used = 76,695 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 14

DA-12

Hydrograph type =  SCS Runoff Peak discharge =  8.155 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  17,264 cuft
Drainage area =  1.210 ac Curve number =  87
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.66 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, 01 / 27 / 2023

Hyd. No. 15

POI #1

Hydrograph type =  Combine Peak discharge =  27.70 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  230,644 cuft
Inflow hyds. =  2, 13, 14 Contrib. drain. area =  9.490 ac
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Hyd No. 15 Hyd No. 2 Hyd No. 13 Hyd No. 14



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 16

DA-21

Hydrograph type =  SCS Runoff Peak discharge =  10.29 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  21,945 cuft
Drainage area =  1.500 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.66 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 16 -- 10 Year

Hyd No. 16



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 17

DA-22

Hydrograph type =  SCS Runoff Peak discharge =  3.500 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  7,319 cuft
Drainage area =  0.540 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.66 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 17 -- 10 Year

Hyd No. 17



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 18

POI #2

Hydrograph type =  Combine Peak discharge =  20.60 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  88,584 cuft
Inflow hyds. =  5, 16, 17 Contrib. drain. area =  7.430 ac
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Hydrograph Summary Report

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 23.85 2 728 87,924 ------ ------ ------ EX-10

2 SCS Runoff 48.68 2 728 179,217 ------ ------ ------ EX-11

3 Combine 72.52 2 728 267,141 1, 2 ------ ------ EX POI #1

4 SCS Runoff 48.62 2 728 179,000 ------ ------ ------ EX-20

5 SCS Runoff 28.27 2 732 122,475 ------ ------ ------ OFF-20

6 Combine 75.73 2 730 301,476 4, 5 ------ ------ EX POI #2

7 SCS Runoff 36.24 2 716 82,868 ------ ------ ------ DEV10

8 SCS Runoff 28.97 2 716 64,654 ------ ------ ------ DEV20

9 SCS Runoff 49.26 2 716 109,912 ------ ------ ------ DEV30

10 Reservoir 35.10 2 718 76,250 7 1021.48 10,894 BIORETENTION 1

11 Reservoir 25.01 2 718 58,651 8 1023.14 10,956 BIORETENTION 2

12 Combine 107.32 2 718 244,813 9, 10, 11 ------ ------ COMBINE AT DETENTION

13 Reservoir 15.78 2 732 240,103 12 1020.59 131,403 EXTENDED DRY DETENTION

14 SCS Runoff 14.36 2 716 31,586 ------ ------ ------ DA-12

15 Combine 66.32 2 728 450,905 2, 13, 14 ------ ------ POI #1

16 SCS Runoff 17.96 2 716 39,783 ------ ------ ------ DA-21

17 SCS Runoff 6.284 2 716 13,644 ------ ------ ------ DA-22

18 Combine 39.30 2 718 175,902 5, 16, 17 ------ ------ POI #2

PRINCETON DETENTION BASIN-REV1 2023-01-27.gpwReturn Period: 100 Year Friday, 01 / 27 / 2023

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, 01 / 27 / 2023

Hyd. No. 1

EX-10

Hydrograph type =  SCS Runoff Peak discharge =  23.85 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  87,924 cuft
Drainage area =  3.980 ac Curve number =  75
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  26.30 min
Total precip. =  9.25 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, 01 / 27 / 2023

Hyd. No. 2

EX-11

Hydrograph type =  SCS Runoff Peak discharge =  48.68 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  179,217 cuft
Drainage area =  8.280 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  25.60 min
Total precip. =  9.25 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, 01 / 27 / 2023

Hyd. No. 3

EX POI #1

Hydrograph type =  Combine Peak discharge =  72.52 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  267,141 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  12.260 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 4

EX-20

Hydrograph type =  SCS Runoff Peak discharge =  48.62 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  179,000 cuft
Drainage area =  8.270 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  25.10 min
Total precip. =  9.25 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 5

OFF-20

Hydrograph type =  SCS Runoff Peak discharge =  28.27 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  122,475 cuft
Drainage area =  5.390 ac Curve number =  75
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  32.70 min
Total precip. =  9.25 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5 -- 100 Year

Hyd No. 5



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 6

EX POI #2

Hydrograph type =  Combine Peak discharge =  75.73 cfs
Storm frequency =  100 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  301,476 cuft
Inflow hyds. =  4, 5 Contrib. drain. area =  13.660 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 7

DEV10

Hydrograph type =  SCS Runoff Peak discharge =  36.24 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  82,868 cuft
Drainage area =  2.940 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  9.25 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

0 120 240 360 480 600 720 840 960 1080 1200

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

Q (cfs)

Time (min)

DEV10

Hyd. No. 7 -- 100 Year

Hyd No. 7



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 8

DEV20

Hydrograph type =  SCS Runoff Peak discharge =  28.97 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  64,654 cuft
Drainage area =  2.400 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  9.25 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 8 -- 100 Year

Hyd No. 8



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 9

DEV30

Hydrograph type =  SCS Runoff Peak discharge =  49.26 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  109,912 cuft
Drainage area =  4.080 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  9.25 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, 01 / 27 / 2023

Hyd. No. 10

BIORETENTION 1

Hydrograph type =  Reservoir Peak discharge =  35.10 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  76,250 cuft
Inflow hyd. No. =  7 - DEV10 Max. Elevation =  1021.48 ft
Reservoir name =  BIORETENTION 1 Max. Storage =  10,894 cuft

Storage Indication method used.
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Hyd. No. 10 -- 100 Year

Hyd No. 10 Hyd No. 7 Total storage used = 10,894 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 11

BIORETENTION 2

Hydrograph type =  Reservoir Peak discharge =  25.01 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  58,651 cuft
Inflow hyd. No. =  8 - DEV20 Max. Elevation =  1023.14 ft
Reservoir name =  BIORETENTION #2 Max. Storage =  10,956 cuft

Storage Indication method used.
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Hyd No. 11 Hyd No. 8 Total storage used = 10,956 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 12

COMBINE AT DETENTION

Hydrograph type =  Combine Peak discharge =  107.32 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  244,813 cuft
Inflow hyds. =  9, 10, 11 Contrib. drain. area =  4.080 ac
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Hyd. No. 12 -- 100 Year

Hyd No. 12 Hyd No. 9 Hyd No. 10 Hyd No. 11



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 13

EXTENDED DRY DETENTION

Hydrograph type =  Reservoir Peak discharge =  15.78 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  240,103 cuft
Inflow hyd. No. =  12 - COMBINE AT DETENTIONMax. Elevation =  1020.59 ft
Reservoir name =  EXTENDED DRY DETENTIONMax. Storage =  131,403 cuft

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

Hyd No. 13 Hyd No. 12 Total storage used = 131,403 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 14

DA-12

Hydrograph type =  SCS Runoff Peak discharge =  14.36 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  31,586 cuft
Drainage area =  1.210 ac Curve number =  87
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  9.25 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 14 -- 100 Year

Hyd No. 14



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 15

POI #1

Hydrograph type =  Combine Peak discharge =  66.32 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  450,905 cuft
Inflow hyds. =  2, 13, 14 Contrib. drain. area =  9.490 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 16

DA-21

Hydrograph type =  SCS Runoff Peak discharge =  17.96 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  39,783 cuft
Drainage area =  1.500 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  9.25 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 16 -- 100 Year

Hyd No. 16



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

Hyd. No. 17

DA-22

Hydrograph type =  SCS Runoff Peak discharge =  6.284 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  13,644 cuft
Drainage area =  0.540 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  9.25 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, 01 / 27 / 2023

Hyd. No. 18

POI #2

Hydrograph type =  Combine Peak discharge =  39.30 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  175,902 cuft
Inflow hyds. =  5, 16, 17 Contrib. drain. area =  7.430 ac
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Hydraflow Rainfall Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 01 / 27 / 2023

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: Grandview, MO.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: C:\Users\AE\Desktop\LEES SUMMIT PRINCETON DB.pcp

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

SCS 24-hour 0.00 3.71 0.00 0.00 5.66 0.00 0.00 9.25

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


