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3. GENERAL INFORMATION

The proposed development of this parcel is to create one commercial lot. The site has been planned for a future
development plan that will create 5 additional commercial lots. The detention / BMP facility will be constructed
in this phase (Phase 1) to control the entire 8.29 acres of development. The site contains 8.29 acres that is
currently undeveloped and grass covered. The Offsite drainage to the west of the site will be controlled with the
onsite detention facility. The site will meet the APWA Section 5600 storm drainage requirements utilizing the
Detention/BMP Facility located at the northeast corner of the site. The site generally drains from southwest to

northeast.

4. METHODOLOGY

Post-Development Flow Rates

The post development flow rates were calculated based on a curve number of 94 for the developed site
area. Hydroflow Hydrograph which utilized the SCS method was utilized to calculate the storm water

runoff rates.

Detention Volume and Release Rates

The detention facility does meet the current APWA Section 5600 guidelines and the flows reduced by to

the allowable release rates for the 2, 10 and 100 year event.

Frequency APWA Section 5600 Requirement Allowable Flows
2 Year 0.5 * 8.29 4.15 c.fs.

10 Year 2.0*8.29 16.58 c.fs.

100 Year 3.0 *8.29 24.87 c.fs.

5. Proposed Condition Analysis
Post Development Flows as Calculated bv HydroFlow Hvdrograph

Frequency Developed Flow (c.f.s.)

2 35.09

10 54.14

100 81.80
Post Development Flows as Calculated by HydroFlow Hydrograph
Frequency Developed Flow (c.f.s.)

Detention

2 3.79

10 7.76

100 17.78

The 100 year event will be controlled within the site at a maximum elevation of

2 year 39,130 c.f. @ 1007.70°
10 year 61,226 c.f. @ 1009.54°
100 year 95,491 cf. @ 1011.78

The pond will be vegetated with sidewall slopes not to exceed 3 to 1, reference plan sheet PDP 300. The basin

will be a minimum slope of 2% and will drain to the east into an existing storm system.




6. Best Management Practices Report
The development will use 40 hour detention within the basin to provide storm water Best Management Practices.

The basin will utilize a plant mix in the basin bottom and soil mix to encourage infiltration

The attached calculations demonstrate the evaluation of the various outlet types and the V-Notch weir was
selected. (See attached calculations)

Water Quality Volume
WQv =42,820 c.f. Required
Pond provides 42,820 c.f. @ 1007.7 (See attached calculations)

The Water Quality Volume will be stored at a maximum elevation of 1007.7

7. Conclusions & Recommendations
This development will provide detention for 8.29-acre site. The storm water release rate will be reduced to meet

APWA Section 5600 requirements.

The BMP Pond will serve as a pre-treatment pond for the system to help remove sediment from the site. 40
Hour detention will be provided by the detention system as the structure will utilize a V-Notch weir to control

the outflow rate of the 40 hour detention.

8.  SUPPORTING CALCULATIONS

EXHIBITS .

e HYDROFLOW HYDROGRAPH CALCULATIONS
o SCS Method Calculations
o Water Quality Volume Calculations
o 40 Hour Detention Calculations

9. MAPS & EXHIBITS

EXHIBITS .

o FIGURE 1
= BMP/Detention Plan
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1
Watershed Model Schematic,

draflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12

1

£3

Legend
Hyd. Qrigi T

1 SCS Runoff SITE
2 Reservoir Detention

Project: PRELIMINARY STUDY.gpw Tuesday, 01/2/2018
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Hydrograph Return Period Reca

W pydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12

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 — 2863 | 3509 | -—— 3283 | 5414 | 63.03 | 71.88 | 81.80 | SITE
2 |Reservoir 1 2.033 | 3.785 | ~-e-- 3.021 7.761 8.873 9.789 17.78 | Detention

Proj. file: PRELIMINARY STUDY.gpw Tuesday, 01/2/2018
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Hydrograph Summary Report

raflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12

Hyd. |Hydrograph |Peak Time Time to |Hyd. Infiow 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 35.09 1 719 85,332 ————— —- —— SITE
2 |Reservoir 3.785 1 744 85,327 1 1007.70 39,130 Detention

PRELIMINARY STUDY.gpw Return Period: 2 Year Tuesday, 01/2/2018




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12

Tuesday, 01/2/2018

Hyd. No. 1
SITE
Hydrograph type = SCS Runoff Peak discharge = 35.09 cfs
Storm frequency = 2vyrs Time to peak = 11.98 hrs
Time interval = 1 min Hyd. volume = 85,332 cuft
Drainage area = 8.290 ac Curve number = 94
Basin Slope =00% Hydraulic length = 0 ft
Tc method = User Time of conc. (Tc) = 8.40 min
Total precip. = 3.560in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
SITE

Q (cfs) Hyd. No. 1 -- 2 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00

0.00 = 0.00

0.0 2.0 6.0 8.0 100 120 140 160 180 200 22.0
Time (hrs)

e Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 01/2/2018
Hyd. No. 2
Detention -
Hydrograph type = Reservoir Peak discharge = 3.785 cfs
Storm frequency = 2yrs Time to peak = 12.40 hrs
Time interval = 1 min Hyd. volume = 85,327 cuft
Inflow hyd. No. = 1-8SITE Max. Elevation = 1007.70 ft
Reservoir name = DETENTION Max. Storage = 39,130 cuft
Storage Indication method used.
Detention

Q (cfs) Hyd. No. 2 - 2 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00

0.00 e -~ 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
= Hyd No. 2 == Hyd No. 1 Total storage used = 39,130 cuft



Pond Report

6

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12

Pond No. 1 - DETENTION
Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1002.00 ft

Tuesday, 01/2/2018

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

0.00 1002.00 00 0 0

1.00 1003.00 3,882 1,294 1,294

2.00 1004.00 6,716 5,234 6,528

3.00 1005.00 7,838 7,269 13,797

4.00 1006.00 8,920 8,372 22,169

5.00 1007.00 10,058 9,482 31,652

6.00 1008.00 11,252 10,648 42,300

7.00 1009.00 12,504 11,871 54,171

8.00 1010.00 13,812 13,151 67,323

9.00 1011.00 15,903 14,844 82,166

10.00 1012.00 18,325 17,098 99,264
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PriRsr] [A] [B] [C] [D]

Rise (in) = 24.00 6.00 12.00 0.00 Crest Len (ft) = 15.00 0.00 0.00 0.00
Span (in) = 24.00 6.00 12.00 0.00 Crest El (ft) = 1011.50 0.00 0.00 0.00
No. Barrels =1 1 1 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert Ei. (ft) = 1002.00 1002.00 1007.00 0.00 Weir Type = Rect - - -—
Length (ft) = 39.00 1.00 1.00 0.00 Multi-Stage = Yes No No No
Slope (%) = 1.00 1.00 1.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Contour)
Multi-Stage = n/a Yes Yes No TW Elev. (ft) = 0.00

Stage Storage

ft cuft
0.00 0
1.00 1,294
2.00 6,528
3.00 13,797
4.00 22,169
5.00 31,652
6.00 42,300
7.00 54,171
8.00 67,323
9.00 82,166

10.00 99,264

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

Stage / Storage / Discharge Table

Elevation
ft

1002.00
1003.00
1004.00
1005.00
1006.00
1007.00
1008.00
1009.00
1010.00
1011.00
1012.00

CivA
cfs

0.00
0.78 ic
1.20ic
1.50ic
1.81ic
1.99 ic
4.87 ic
7.030c
8.46 oc
9.72 oc
27.92ic

CivB
cfs

0.00

0.76 ic
1.18ic
1.50 ic
176 ic
1.99ic
213ic
2.28ic
2.43ic
258ic
2.24ic

CivC
cfs

0.00
0.00
0.00
0.00
0.00
0.00
2.67ic
463ic
598ic
7.07 ic
8.02ic

PrfRsr
cfs

Wr A
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
17.66

Wr
cfs

B WrC
cfs

WrD
cfs

Exfil
cfs

User
cfs

Total
cfs

0.000
0.762
1.181
1.495
1.757
1.089
4.801
6.913
8.413
9.652
27.92



Hydrograph Summary Report

7

raflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12

.

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 54.14 1 719 135,579 | -——- —— -—- SITE
2 |Reservoir 7.761 1 733 135,574 1 1009.54 61,226 Detention

PRELIMINARY STUDY.gpw

Return Period: 10 Year

Tuesday, 01/2/2018




Hydrograph Report

Hydraflow Hydragraphs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12

Tuesday, 01/2/2018

Hyd. No. 1
SITE
Hydrograph type = SCS Runoff Peak discharge = 54.14 cfs
Storm frequency = 10 yrs Time to peak = 11.98 hrs -
Time interval = 1 min Hyd. volume = 135,579 cuft
Drainage area = 8.290 ac Curve number = 94
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 8.40 min
Total precip. = 5.20in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
SITE
Q (cfs) Hyd. No. 1 -- 10 Year Q (cfs)
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 — = 0.00
0.0 2.0 4.0 6.0 8.0 100 120 140 160 180 200 220
Time (hrs)

e Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12

Tuesday, 01/2/2018

Hyd. No. 2
Detention
Hydrograph type = Reservoir Peak discharge = 7.761 cfs
Storm frequency = 10 yrs Time to peak = 12.22 hrs
Time interval = 1 min Hyd. volume = 135,574 cuft
Inflow hyd. No. = 1-SITE Max. Elevation = 1009.54 ft
Reservoir name = DETENTION Max. Storage = 61,226 cuft
Storage Indication method used.
Detention
Q (cfs) Hyd. No. 2 -- 10 Year Q(cfs)
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 el 0.00
0 3 6 9 12 15 18 21 24 27
Time (hrs)
== Hyd No. 2 o= Hyd No. 1 Total storage used = 61,226 cuft



Hydrograph Summary Report
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raflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12

Hyd. |Hydrograph |Peak Time Timeto |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 81.80 1 719 210,157 | - | e | e SITE
2 |Reservoir 17.78 1 730 210,152 1 1011.78 95,491 Detention

PRELIMINARY STUDY.gpw

Return Period: 100 Year

Tuesday, 01/2 /2018




Hydrograph Report
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12

Tuesday, 01/2/2018

Hyd. No. 1
SITE
Hydrograph type = SCS Runoff Peak discharge = 81.80 cfs
Storm frequency = 100 yrs Time to peak = 11.98 hrs
Time interval = 1 min Hyd. volume = 210,157 cuft
Drainage area = 8.290 ac Curve number = 94
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 8.40 min
Total precip. = 770in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
SITE

Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs)
90.00 90.00
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00

0.00 == 0.00

0.0 2.0 4.0 6.0 8.0 100 120 140 160 180 200 220
Time (hrs)

== Hyd No. 1



Hydrograph Report
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12

Hyd. No. 2

Detention

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Reservoir
100 yrs

1 min
1-SITE
DETENTION

Tuesday, 01/2/2018

Peak discharge = 17.78 cfs
Time to peak = 12.17 hrs
Hyd. volume = 210,152 cuft
Max. Elevation = 1011.78 ft
Max. Storage = 05,491 cuft

Storage Indication method used.

Detention
Q (cfs) Hyd. No. 2 - 100 Year Q (cfs)
90.00 90.00
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \ 10.00
0.00 %ﬁ_ 0.00
0 3 9 12 15 18 21 24 27 30
Time (hrs)
e Hyd No. 2 e Hyd No. 1 Total storage used = 95,491 cuft



Hydraflow Rainfall Report
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12

Tuesday, 01 /2 /2018

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period .
(Yrs) B D E (N/A)

1 64.1474 17.7000 0.8922 ———————
2 95.7859 19.2000 09317 | -
3 0.0000 0.0000 0.0000 | = -
5 118.7799 19.1000 09286 | = -
10 125.1300 18.2000 0.9051 —————
25 158.9867 18.7000 oge180 | -
50 171.2459 18.3000 0.9078 ———eeme
100 187.3624 18.1000 0.9031 R

File name: KCMO.IDF

Intensity =B/ (Tc + D)*E

Return Intensity Values (in/hr)

Pe(riYczg) 5 min 10 15 20 25 30 35 40 45 50 55 60
1 3.96 3.31 2.86 2.52 2.25 2.04 1.87 1.72 1.60 1.49 1.40 1.32
2 492 4.13 3.56 3.14 2.81 2.54 2.32 2.14 1.98 1.85 1.73 1.63
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 6.23 5.23 4.51 3.98 3.56 3.22 2.94 2.71 2.52 2.35 2.20 2.07
10 7.27 6.09 5.26 4.63 4.14 3.75 343 3.16 2.93 2,74 2.57 242
25 8.70 7.30 6.30 5.54 4.96 4.49 4.10 3.78 3.51 3.27 3.07 2.89
50 9.83 8.24 7.1 6.26 5.60 5.07 4.64 427 3.97 3.70 3.47 3.27
100 11.00 9.21 7.95 7.00 6.26 5.67 5.19 4.78 4.44 4.14 3.89 3.66

Tc =time in minutes. Values may exceed 60.

Precip. file name: Z:\acad\KCMO.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 2.93 3.50 0.00 3.30 5.20 6.00 6.80 7.70
SCS 6-Hr 0.00 1.80 0.00 0.00 2.60 0.00 0.00 4.00
Huff-1st 0.00 1.55 0.00 2.75 4.00 5.38 6.50 8.00
Huff-2nd 2.49 3.10 0.00 4.01 4.64 5.62 6.21 6.90
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 1.55 0.00 2.75 4.00 5.38 6.50 8.00
Custom 0.00 1.76 0.00 2.80 3.90 5.25 6.00 7.10




Pond Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 01/2/2018
Pond No. 1 - DETENTION
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1002.00 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 1002.00 00 0 0
1.00 1003.00 3,882 1,294 1,294
2.00 1004.00 6,716 5,234 6,528
3.00 1005.00 7,838 7,269 13,797
4.00 1006.00 8,920 8,372 22,169
5.00 1007.00 10,058 9,482 31,652
6.00 1008.00 11,252 10,648 42,300
7.00 1009.00 12,504 11,871 54171
8.00 1010.00 13,812 13,151 67,323
9.00 1011.00 15,803 14,844 82,166
10.00 1012.00 18,325 17,098 99,264
Culvert / Orifice Structures Weir Structures
[Al [B] [C] [PrfRsr] [A] [B] [C1 D]
Rise (in) = 24.00 6.00 12.00 0.00 Crest Len (ft) = 15.00 0.00 0.00 0.00
Span (in) = 24.00 6.00 12.00 0.00 Crest EI. (ft) = 1011.50 0.00 0.00 0.00
No. Barrels =1 1 1 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 1002.00 1002.00 1007.00 0.00 Weir Type = Rect - — -—
Length (ft) = 39.00 1.00 1.00 0.00 Muiti-Stage = Yes No No No
Slope (%) = 1.00 1.00 1.00 n/a
N-Value = .013 013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Contour)
Multi-Stage = n/a Yes Yes No 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 (ft) Stage / Storage Elev (ft)

10.00 / 1012.00

o 1010.00

8.00
/

/ 1008.00

6.00 >

/ 1006.00

4.00 //

2.00 /] 1004.00
0.00 1002.00
0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000

Storage (cuft)

m— Storage



