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Section 1 - Introduction 

 

The proposed Taco Bell will located on the north side of S.R. 44 and is Lot 2 of the Franklin Gateway 

Development Section II. The site contains 0.91 acres. The proposed project includes the construction of 

a 1,742 SF Taco Bell restaurant and 23,958 SF of impervious surface. The north and south private drives, 

along with the associated drainage was designed by others. This report will analyze the proposed peak 

flows from the proposed site, provide analysis for the proposed storm water conveyance system, and 

design the required stormwater detention and water quality for the proposed Taco Bell. The report will 

follow the guidelines established in the City of Franklin, Indiana Subdivision Control Ordinance Section 

6.19, and Franklin Gateway Development Secondary Plan Drainage Report Section II, prepared by 

Independent Land Surveying and dated November 20, 2018. Hereafter this report will be referred to as 

the Master Plan.  

A summary of peak flows calculated in this report are included in Appendix A.  

 

 

Section 2 - Existing Site 

 

The existing site was a parking lot for a retail store. All impervious surfaces have or will be removed.  The 

existing site peak flows were analyzed in the Master Plan. 

 

The soil located on site are predominately Crosby silt loam, Brookston silty loam, and Miami silt 

loam. Soils are classified as Group B. A Soils Map and description are included in Appendix B of this 

report. 

 

Existing Peak Flows 

Peak flows for the existing site were calculated in the Master Plan. The allowable release rates from the 

Master Plan are as follows: 

 

10-year developed rate = 0.47 cfs 

100- year developed rate = 0.98 cfs 

 

 

Section 3 - Proposed Site 

 

The proposed site contains 4 stormwater inlet structures. The inlets will collect stormwater and route it 

through the proposed underground detention system and discharges into offsite manhole structure that 

will be designed by others. The stormwater that is not collected by the inlet structures will be collected 

offsite by inlet structures that will be designed by others. A copy of the drainage map is included in 

Appendix C of this report.  

 

 

Proposed Peak Flows and Stormwater Detention 

Using the 2018 Hydraflow Hydrograph Program, the proposed peaks flows and detention requirements 

were calculated using the SCS method. The runoff was analyzed for the 2, 5, 10, 50, and 100 year return 

storm events and for the 1, 2, 3, 6, 12, and 24 hour storm duration. The “time of concentration” for each 

basin was assumed at 5 minutes. The runoff “CN” factors used in the calculations are as follows: 

 

 



 

 

98 For all roof, asphalt, and concrete areas 

74 For all grass areas 

 

The allowable release rates from the Master Plan are as follows: 

 

10-year developed rate — 0.47 c.f.s.  

100-year developed rate - 0.98 c.f.s. 

 

The 1 hour storm duration provided the highest peak flows 

The 2 hour storm duration provided the highest storage volume 

 

The proposed peak flows discharging from each basin are included in the Summary of this report 

(Appendix A). 

 

The program results are included in Appendix D of this report. 

 

 

Detention Control 

Stormwater detention will be provided by a 4’x 6’concrete manhole. The concrete manhole will contain 

a weir wall. A (two) 4-inch diameter holes will be provided at the bottom of the weir wall (739.67) and at 

elevation 740.93 to serve as outlet control. An emergency overflow weir will be provided in the weir 

wall at elevation of 741.67. 

Results of the routing through the detention pond are provided in Appendix D of this report. 

 

 

Water Quality 

Water quality will be provided by: 

 

1. Isolator rows (woven geotextile fabric) installed at the inlet to each underground chamber. 

2. One (1) foot of stone placed below the underground chambers drained by a 6” 

perforated underdrain napped in a geotextile sock. 

 

 

Storm Sewer Sizing 

Using the 2018 Hydraflow Storm Sewer Program, the proposed storm sewers were sized to 

accommodate the peak run-off from a 10-yr. storm event without the hydraulic grade line exceeding the 

any inlet casting.  

Storm Sewer Sizing Calculations for are provided in Appendix E of this report. 

 

 

Section 4 - Conclusion 

 

With the reduction of peak runoff from the entire site from the existing, the proposed project will not 

adversely affect the surrounding properties or any existing storm sewer system. 
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Calculated Runoff Rates 

 
Storm Event 

2-YR 5-YR 10-YR 25-YR 50-YR 100-YR 

 

Predeveloped 

Flows (cfs) 
1.382 1.763 2.040 2.389 2.657 2.916 

Allowable 

Postdeveloped 

Flow (cfs) 

- - 0.47   0.98 

Underground Detention 

Controlled 

Release Rate (cfs) 
0.395 0.431 0.467 0.528 0.620 0.740 

High Water 

Elevation (ft) 
740.72 740.89 741.02 741.17 741.30 741.41 

Storage Volume 

Utilized (cf) 
1,088 1,423 1,668 1,967   2,192 2,390 
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3

1

Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Project: C:\Users\Myanda\Desktop\TEMP\2019\02 - FEBRUARY\TACO BELL\FRANKLIN\New folder\Hydrograph.gpwWednesday, 02 / 6 / 2019

Hyd. Origin Description

Legend

1 SCS Runoff Post Developed Project Area

3 Reservoir Pond Routing



Hydrograph Return Period Recap

2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

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

1 SCS Runoff ------ ------- 1.382 ------- 1.763 2.040 2.389 2.657 2.916 Post Developed Project Area

3 Reservoir 1 ------- 0.395 ------- 0.431 0.467 0.528 0.620 0.740 Pond Routing

Proj. file: C:\Users\Myanda\Desktop\TEMP\2019\02 - FEBRUARY\TACO BELL\FRANKLIN\New folder\Hydrograph.gpwWednesday, 02 / 6 / 2019

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



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 1.382 2 716 2,914 ------ ------ ------ Post Developed Project Area

3 Reservoir 0.395 2 724 2,898 1 740.72 1,088 Pond Routing

C:\Users\Myanda\Desktop\TEMP\2019\02 - FEBRUARY\TACO BELL\FRANKLIN\New folder\Hydrograph.gpwReturn Period: 2 Year Wednesday, 02 / 6 / 2019

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 02 / 6 / 2019

Hyd. No. 1

Post Developed Project Area

Hydrograph type =  SCS Runoff Peak discharge =  1.382 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  2,914 cuft
Drainage area =  0.510 ac Curve number =  94*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.420 x 98) + (0.090 x 74)] / 0.510

4

0 120 240 360 480 600 720 840 960 1080 1200

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

Q (cfs)

Time (min)

Post Developed Project Area

Hyd. No. 1 -- 2 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 02 / 6 / 2019

Hyd. No. 3

Pond Routing

Hydrograph type =  Reservoir Peak discharge =  0.395 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  2,898 cuft
Inflow hyd. No. =  1 - Post Developed Project AreaMax. Elevation =  740.72 ft
Reservoir name =  Underground Detention Max. Storage =  1,088 cuft

Storage Indication method used.

5

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

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

Q (cfs)

Time (min)

Pond Routing

Hyd. No. 3 -- 2 Year

Hyd No. 3 Hyd No. 1 Total storage used = 1,088 cuft



Pond Report 6

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 02 / 6 / 2019

Pond No. 1 -  Underground Detention

Pond Data

Pond storage is based on user-defined values.

Stage / Storage Table

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

0.00 739.67 n/a 0 0
0.25 739.92 n/a 248 248
0.50 740.17 n/a 247 495
0.75 740.42 n/a 248 743
1.00 740.67 n/a 247 990
1.25 740.92 n/a 499 1,489
1.50 741.17 n/a 478 1,967
1.75 741.42 n/a 440 2,407
2.00 741.67 n/a 398 2,805
2.25 741.92 n/a 303 3,108
2.50 742.17 n/a 254 3,362
2.75 742.42 n/a 247 3,609
3.00 742.67 n/a 248 3,857

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  4.00 4.00 0.00 0.00

Span (in) =  4.00 4.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  739.67 740.93 0.00 0.00

Length (ft) =  1.00 1.00 0.00 0.00

Slope (%) =  1.00 1.00 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) =  2.00 0.00 0.00 0.00

Crest El. (ft) =  741.67 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)

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 0 739.67 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.03 25 739.70 0.00 oc 0.00 --- --- 0.00 --- --- --- --- --- 0.002
0.05 50 739.72 0.00 oc 0.00 --- --- 0.00 --- --- --- --- --- 0.005
0.08 74 739.75 0.01 oc 0.00 --- --- 0.00 --- --- --- --- --- 0.009
0.10 99 739.77 0.01 oc 0.00 --- --- 0.00 --- --- --- --- --- 0.014
0.13 124 739.80 0.02 oc 0.00 --- --- 0.00 --- --- --- --- --- 0.019
0.15 149 739.82 0.02 oc 0.00 --- --- 0.00 --- --- --- --- --- 0.024
0.18 174 739.85 0.03 oc 0.00 --- --- 0.00 --- --- --- --- --- 0.030
0.20 198 739.87 0.04 oc 0.00 --- --- 0.00 --- --- --- --- --- 0.035
0.23 223 739.90 0.04 oc 0.00 --- --- 0.00 --- --- --- --- --- 0.040
0.25 248 739.92 0.05 oc 0.00 --- --- 0.00 --- --- --- --- --- 0.045
0.28 273 739.95 0.05 oc 0.00 --- --- 0.00 --- --- --- --- --- 0.049
0.30 297 739.97 0.05 oc 0.00 --- --- 0.00 --- --- --- --- --- 0.053
0.33 322 740.00 0.05 oc 0.00 --- --- 0.00 --- --- --- --- --- 0.055
0.35 347 740.02 0.09 oc 0.00 --- --- 0.00 --- --- --- --- --- 0.093
0.38 372 740.05 0.13 oc 0.00 --- --- 0.00 --- --- --- --- --- 0.127
0.40 396 740.07 0.15 oc 0.00 --- --- 0.00 --- --- --- --- --- 0.153
0.43 421 740.10 0.18 oc 0.00 --- --- 0.00 --- --- --- --- --- 0.176
0.45 446 740.12 0.20 oc 0.00 --- --- 0.00 --- --- --- --- --- 0.196
0.48 470 740.15 0.21 oc 0.00 --- --- 0.00 --- --- --- --- --- 0.214
0.50 495 740.17 0.23 oc 0.00 --- --- 0.00 --- --- --- --- --- 0.230
0.52 520 740.19 0.25 oc 0.00 --- --- 0.00 --- --- --- --- --- 0.246
0.55 545 740.22 0.26 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.260
0.57 569 740.24 0.27 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.268
0.60 594 740.27 0.28 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.276
0.62 619 740.29 0.28 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.284
0.65 644 740.32 0.29 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.291
0.67 669 740.34 0.30 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.299
0.70 693 740.37 0.31 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.306
0.72 718 740.39 0.31 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.313
0.75 743 740.42 0.32 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.320

Continues on next page...



7

Underground Detention

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

0.77 768 740.44 0.33 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.327
0.80 792 740.47 0.33 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.333
0.82 817 740.49 0.34 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.340
0.85 842 740.52 0.35 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.347
0.87 867 740.54 0.35 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.353
0.90 891 740.57 0.36 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.359
0.92 916 740.59 0.37 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.366
0.95 941 740.62 0.37 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.372
0.97 965 740.64 0.38 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.378
1.00 990 740.67 0.38 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.384
1.03 1,040 740.70 0.39 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.389
1.05 1,090 740.72 0.40 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.395
1.08 1,140 740.75 0.40 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.401
1.10 1,190 740.77 0.41 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.406
1.13 1,240 740.80 0.41 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.412
1.15 1,289 740.82 0.42 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.417
1.18 1,339 740.85 0.42 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.422
1.20 1,389 740.87 0.43 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.428
1.23 1,439 740.90 0.43 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.433
1.25 1,489 740.92 0.44 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.438
1.28 1,537 740.95 0.44 ic 0.00 oc --- --- 0.00 --- --- --- --- --- 0.444
1.30 1,585 740.97 0.45 ic 0.00 oc --- --- 0.00 --- --- --- --- --- 0.452
1.33 1,632 741.00 0.45 ic 0.01 oc --- --- 0.00 --- --- --- --- --- 0.460
1.35 1,680 741.02 0.46 ic 0.01 oc --- --- 0.00 --- --- --- --- --- 0.470
1.38 1,728 741.05 0.46 ic 0.02 oc --- --- 0.00 --- --- --- --- --- 0.479
1.40 1,776 741.07 0.47 ic 0.02 oc --- --- 0.00 --- --- --- --- --- 0.489
1.43 1,824 741.10 0.47 ic 0.03 oc --- --- 0.00 --- --- --- --- --- 0.499
1.45 1,871 741.12 0.48 ic 0.03 oc --- --- 0.00 --- --- --- --- --- 0.509
1.48 1,919 741.15 0.48 ic 0.04 oc --- --- 0.00 --- --- --- --- --- 0.518
1.50 1,967 741.17 0.49 ic 0.04 oc --- --- 0.00 --- --- --- --- --- 0.528
1.52 2,011 741.19 0.49 ic 0.05 oc --- --- 0.00 --- --- --- --- --- 0.537
1.55 2,055 741.22 0.49 ic 0.05 oc --- --- 0.00 --- --- --- --- --- 0.545
1.57 2,099 741.24 0.50 ic 0.05 oc --- --- 0.00 --- --- --- --- --- 0.552
1.60 2,143 741.27 0.50 ic 0.07 oc --- --- 0.00 --- --- --- --- --- 0.570
1.62 2,187 741.29 0.51 ic 0.11 oc --- --- 0.00 --- --- --- --- --- 0.616
1.65 2,231 741.32 0.51 ic 0.14 oc --- --- 0.00 --- --- --- --- --- 0.650
1.67 2,275 741.34 0.52 ic 0.16 oc --- --- 0.00 --- --- --- --- --- 0.679
1.70 2,319 741.37 0.52 ic 0.18 oc --- --- 0.00 --- --- --- --- --- 0.704
1.72 2,363 741.39 0.52 ic 0.20 oc --- --- 0.00 --- --- --- --- --- 0.727
1.75 2,407 741.42 0.53 ic 0.22 oc --- --- 0.00 --- --- --- --- --- 0.749
1.77 2,447 741.44 0.53 ic 0.24 oc --- --- 0.00 --- --- --- --- --- 0.770
1.80 2,487 741.47 0.54 ic 0.25 oc --- --- 0.00 --- --- --- --- --- 0.790
1.82 2,526 741.49 0.54 ic 0.26 ic --- --- 0.00 --- --- --- --- --- 0.805
1.85 2,566 741.52 0.54 ic 0.27 ic --- --- 0.00 --- --- --- --- --- 0.817
1.87 2,606 741.54 0.55 ic 0.28 ic --- --- 0.00 --- --- --- --- --- 0.829
1.90 2,646 741.57 0.55 ic 0.29 ic --- --- 0.00 --- --- --- --- --- 0.841
1.92 2,686 741.59 0.56 ic 0.30 ic --- --- 0.00 --- --- --- --- --- 0.853
1.95 2,725 741.62 0.56 ic 0.30 ic --- --- 0.00 --- --- --- --- --- 0.865
1.97 2,765 741.64 0.56 ic 0.31 ic --- --- 0.00 --- --- --- --- --- 0.876
2.00 2,805 741.67 0.57 ic 0.32 ic --- --- 0.00 --- --- --- --- --- 0.887
2.03 2,835 741.70 0.57 ic 0.33 ic --- --- 0.03 --- --- --- --- --- 0.925
2.05 2,866 741.72 0.58 ic 0.33 ic --- --- 0.08 --- --- --- --- --- 0.985
2.08 2,896 741.75 0.58 ic 0.34 ic --- --- 0.14 --- --- --- --- --- 1.059
2.10 2,926 741.77 0.58 ic 0.35 ic --- --- 0.22 --- --- --- --- --- 1.145
2.13 2,957 741.80 0.59 ic 0.35 ic --- --- 0.30 --- --- --- --- --- 1.241
2.15 2,987 741.82 0.59 ic 0.36 ic --- --- 0.40 --- --- --- --- --- 1.346
2.18 3,017 741.85 0.60 ic 0.36 ic --- --- 0.50 --- --- --- --- --- 1.459
2.20 3,047 741.87 0.60 ic 0.37 ic --- --- 0.61 --- --- --- --- --- 1.579
2.23 3,078 741.90 0.60 ic 0.38 ic --- --- 0.73 --- --- --- --- --- 1.707
2.25 3,108 741.92 0.61 ic 0.38 ic --- --- 0.85 --- --- --- --- --- 1.842
2.28 3,133 741.95 0.61 ic 0.39 ic --- --- 0.98 --- --- --- --- --- 1.978
2.30 3,159 741.97 0.61 ic 0.39 ic --- --- 1.11 --- --- --- --- --- 2.119
2.33 3,184 742.00 0.62 ic 0.40 ic --- --- 1.25 --- --- --- --- --- 2.267
2.35 3,210 742.02 0.62 ic 0.40 ic --- --- 1.39 --- --- --- --- --- 2.419
2.38 3,235 742.05 0.62 ic 0.41 ic --- --- 1.54 --- --- --- --- --- 2.576
2.40 3,260 742.07 0.63 ic 0.41 ic --- --- 1.70 --- --- --- --- --- 2.738
2.43 3,286 742.10 0.63 ic 0.42 ic --- --- 1.85 --- --- --- --- --- 2.905
2.45 3,311 742.12 0.63 ic 0.43 ic --- --- 2.02 --- --- --- --- --- 3.076
2.48 3,337 742.15 0.64 ic 0.43 ic --- --- 2.18 --- --- --- --- --- 3.252
2.50 3,362 742.17 0.64 ic 0.44 ic --- --- 2.35 --- --- --- --- --- 3.432
2.52 3,387 742.19 0.65 ic 0.44 ic --- --- 2.53 --- --- --- --- --- 3.616
2.55 3,411 742.22 0.65 ic 0.45 ic --- --- 2.71 --- --- --- --- --- 3.804

Continues on next page...
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Underground Detention

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

2.57 3,436 742.24 0.65 ic 0.45 ic --- --- 2.89 --- --- --- --- --- 3.997
2.60 3,461 742.27 0.66 ic 0.45 ic --- --- 3.08 --- --- --- --- --- 4.193
2.62 3,485 742.29 0.66 ic 0.46 ic --- --- 3.27 --- --- --- --- --- 4.393
2.65 3,510 742.32 0.66 ic 0.46 ic --- --- 3.47 --- --- --- --- --- 4.597
2.67 3,535 742.34 0.67 ic 0.47 ic --- --- 3.67 --- --- --- --- --- 4.804
2.70 3,560 742.37 0.67 ic 0.47 ic --- --- 3.87 --- --- --- --- --- 5.015
2.72 3,584 742.39 0.67 ic 0.48 ic --- --- 4.08 --- --- --- --- --- 5.230
2.75 3,609 742.42 0.67 ic 0.48 ic --- --- 4.29 --- --- --- --- --- 5.448
2.77 3,634 742.44 0.68 ic 0.49 ic --- --- 4.51 --- --- --- --- --- 5.677
2.80 3,659 742.47 0.68 ic 0.49 ic --- --- 4.74 --- --- --- --- --- 5.910
2.82 3,683 742.49 0.68 ic 0.50 ic --- --- 4.96 --- --- --- --- --- 6.146
2.85 3,708 742.52 0.69 ic 0.50 ic --- --- 5.20 --- --- --- --- --- 6.385
2.87 3,733 742.54 0.69 ic 0.51 ic --- --- 5.43 --- --- --- --- --- 6.628
2.90 3,758 742.57 0.69 ic 0.51 ic --- --- 5.67 --- --- --- --- --- 6.875
2.92 3,783 742.59 0.70 ic 0.51 ic --- --- 5.91 --- --- --- --- --- 7.124
2.95 3,807 742.62 0.70 ic 0.52 ic --- --- 6.16 --- --- --- --- --- 7.377
2.97 3,832 742.64 0.70 ic 0.52 ic --- --- 6.41 --- --- --- --- --- 7.633
3.00 3,857 742.67 0.71 ic 0.53 ic --- --- 6.66 --- --- --- --- --- 7.894

...End
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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 1.763 2 716 3,777 ------ ------ ------ Post Developed Project Area

3 Reservoir 0.431 2 724 3,761 1 740.89 1,423 Pond Routing

C:\Users\Myanda\Desktop\TEMP\2019\02 - FEBRUARY\TACO BELL\FRANKLIN\New folder\Hydrograph.gpwReturn Period: 5 Year Wednesday, 02 / 6 / 2019

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 02 / 6 / 2019

Hyd. No. 1

Post Developed Project Area

Hydrograph type =  SCS Runoff Peak discharge =  1.763 cfs
Storm frequency =  5 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  3,777 cuft
Drainage area =  0.510 ac Curve number =  94*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.82 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.420 x 98) + (0.090 x 74)] / 0.510
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 02 / 6 / 2019

Hyd. No. 3

Pond Routing

Hydrograph type =  Reservoir Peak discharge =  0.431 cfs
Storm frequency =  5 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  3,761 cuft
Inflow hyd. No. =  1 - Post Developed Project AreaMax. Elevation =  740.89 ft
Reservoir name =  Underground Detention Max. Storage =  1,423 cuft

Storage Indication method used.
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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 2.040 2 716 4,415 ------ ------ ------ Post Developed Project Area

3 Reservoir 0.467 2 724 4,399 1 741.02 1,668 Pond Routing

C:\Users\Myanda\Desktop\TEMP\2019\02 - FEBRUARY\TACO BELL\FRANKLIN\New folder\Hydrograph.gpwReturn Period: 10 Year Wednesday, 02 / 6 / 2019

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 02 / 6 / 2019

Hyd. No. 1

Post Developed Project Area

Hydrograph type =  SCS Runoff Peak discharge =  2.040 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  4,415 cuft
Drainage area =  0.510 ac Curve number =  94*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.420 x 98) + (0.090 x 74)] / 0.510
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 02 / 6 / 2019

Hyd. No. 3

Pond Routing

Hydrograph type =  Reservoir Peak discharge =  0.467 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  4,399 cuft
Inflow hyd. No. =  1 - Post Developed Project AreaMax. Elevation =  741.02 ft
Reservoir name =  Underground Detention Max. Storage =  1,668 cuft

Storage Indication method used.
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Hyd No. 3 Hyd No. 1 Total storage used = 1,668 cuft
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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 2.389 2 716 5,226 ------ ------ ------ Post Developed Project Area

3 Reservoir 0.528 2 724 5,210 1 741.17 1,967 Pond Routing

C:\Users\Myanda\Desktop\TEMP\2019\02 - FEBRUARY\TACO BELL\FRANKLIN\New folder\Hydrograph.gpwReturn Period: 25 Year Wednesday, 02 / 6 / 2019
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 02 / 6 / 2019

Hyd. No. 1

Post Developed Project Area

Hydrograph type =  SCS Runoff Peak discharge =  2.389 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  5,226 cuft
Drainage area =  0.510 ac Curve number =  94*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.420 x 98) + (0.090 x 74)] / 0.510
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 02 / 6 / 2019

Hyd. No. 3

Pond Routing

Hydrograph type =  Reservoir Peak discharge =  0.528 cfs
Storm frequency =  25 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  5,210 cuft
Inflow hyd. No. =  1 - Post Developed Project AreaMax. Elevation =  741.17 ft
Reservoir name =  Underground Detention Max. Storage =  1,967 cuft

Storage Indication method used.
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Hyd No. 3 Hyd No. 1 Total storage used = 1,967 cuft
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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 2.657 2 716 5,855 ------ ------ ------ Post Developed Project Area

3 Reservoir 0.620 2 724 5,838 1 741.30 2,192 Pond Routing

C:\Users\Myanda\Desktop\TEMP\2019\02 - FEBRUARY\TACO BELL\FRANKLIN\New folder\Hydrograph.gpwReturn Period: 50 Year Wednesday, 02 / 6 / 2019

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 02 / 6 / 2019

Hyd. No. 1

Post Developed Project Area

Hydrograph type =  SCS Runoff Peak discharge =  2.657 cfs
Storm frequency =  50 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  5,855 cuft
Drainage area =  0.510 ac Curve number =  94*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.05 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.420 x 98) + (0.090 x 74)] / 0.510
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Wednesday, 02 / 6 / 2019

Hyd. No. 3

Pond Routing

Hydrograph type =  Reservoir Peak discharge =  0.620 cfs
Storm frequency =  50 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  5,838 cuft
Inflow hyd. No. =  1 - Post Developed Project AreaMax. Elevation =  741.30 ft
Reservoir name =  Underground Detention Max. Storage =  2,192 cuft

Storage Indication method used.
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Hyd No. 3 Hyd No. 1 Total storage used = 2,192 cuft
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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 2.916 2 716 6,468 ------ ------ ------ Post Developed Project Area

3 Reservoir 0.740 2 724 6,452 1 741.41 2,390 Pond Routing

C:\Users\Myanda\Desktop\TEMP\2019\02 - FEBRUARY\TACO BELL\FRANKLIN\New folder\Hydrograph.gpwReturn Period: 100 Year Wednesday, 02 / 6 / 2019
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Hyd. No. 1

Post Developed Project Area

Hydrograph type =  SCS Runoff Peak discharge =  2.916 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  6,468 cuft
Drainage area =  0.510 ac Curve number =  94*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.41 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.420 x 98) + (0.090 x 74)] / 0.510
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Hyd. No. 3

Pond Routing

Hydrograph type =  Reservoir Peak discharge =  0.740 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  6,452 cuft
Inflow hyd. No. =  1 - Post Developed Project AreaMax. Elevation =  741.41 ft
Reservoir name =  Underground Detention Max. Storage =  2,390 cuft

Storage Indication method used.
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Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 46.8066 9.7000 0.8733 --------

2 59.5280 10.4000 0.8832 --------

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

5 59.0945 9.6000 0.8309 --------

10 55.0893 8.5000 0.7821 --------

25 54.5166 7.7000 0.7419 --------

50 51.1794 6.7000 0.7013 --------

100 47.7226 5.7000 0.6611 --------

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 4.48 3.47 2.85 2.42 2.11 1.88 1.70 1.55 1.42 1.32 1.23 1.15

2 5.32 4.15 3.42 2.92 2.55 2.27 2.05 1.87 1.72 1.59 1.48 1.39

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 6.37 4.99 4.13 3.54 3.11 2.78 2.52 2.31 2.13 1.98 1.85 1.74

10 7.19 5.62 4.66 4.01 3.53 3.17 2.88 2.65 2.45 2.29 2.14 2.02

25 8.27 6.47 5.38 4.64 4.10 3.69 3.36 3.10 2.88 2.69 2.53 2.39

50 9.12 7.10 5.91 5.11 4.53 4.09 3.74 3.45 3.22 3.01 2.84 2.69

100 9.96 7.73 6.44 5.58 4.96 4.49 4.12 3.81 3.56 3.35 3.16 3.00

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: Sample.pcp

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

SCS 24-hour 0.00 2.30 0.00 2.82 3.20 3.68 4.05 4.41

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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