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Tab 0.  ChecklistTab 0.  ChecklistTab 0.  ChecklistTab 0.  Checklist    

 



Adopted: February 23, 2007       

Public Works, Engineering Division 
Final Drainage Plan Submittal Checklist 

 
Reviewer:_______________________________________ Date:____________________________________ 
Subdivision Name:________________________________ Location:_________________________________ 
Total Land Area Of Ownership:_________ Acres 
Type: ______Residential ______Commercial ______Industrial ______Recreation ______Municipal ______Other 
Applicant:_________________________________ Contact:_____________________________ Phone #:_______________ 
Engineer:_________________________________ Contact:_____________________________ Phone #_______________ 
 
Please check the appropriate box:   I = Included; NA = Non-Applicable; R= Required prior to development 
       (If “NA” is checked, an explanation must be entered) 
 Applicant Engr 
Tab 1. Project Narrative I NA Explanation / Location in Plan I NA 
A. Site Location Map, using USGS Map      
B. Discussion of development, existing conditions, and 
proposed impacts on stormwater, wetland, riparian, 
and flood plain 

     

C. Discussion of offsite conditions       
D. Summary of runoff calculations (pre/post 
development) No increase in peak discharge for all 
storm series 

     

E. Narrative description of the type and function of the 
permanent best management practices that are 
incorporated into the site design 

     

F. Copy of the plat      
G. Preliminary grading plan (The final grading plan 
shall be sealed, signed and dated prior to Engineering 
receiving the final sanitary sewer plans. One plan 
sheet and PDF shall be submitted to the Subdivision 
Engineer.)  

     

H. Professional Engineer seal, signature and date on 
cover of report 

     
I. CD of drainage plan in PDF format (one file) and one 
paper copy bound with this checklist included behind 
the cover 

     

 
 
 Applicant Engr 
Tab 2. Existing Conditions Runoff Calculations I NA Explanation / Location in Plan I NA 
A. Copy of applicable orthophoto showing proposed 
project boundaries (preferable in color) 

     

B. Runoff Method (Rational, Hydrograph Method, or 
other approved methods by Engineering) 

     
C. Existing topography (no greater than 2-foot 
contours, 1-foot recommend) 

     

D. Total Site Area and Total Impervious Area (acres)      
E. Benchmarks used for site control      
F. Streams, creeks, and waterway labeled      
G. Predominant soils from USDA soil surveys, and/or 
on site soil borings 

     

H. Location and boundaries of natural features such 
as wetlands, lakes, and ponds with the normal water 
elevation noted 

     

I. Location of existing roads, buildings, parking lots 
and other impervious areas. 
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Final Drainage Plan Submittal Checklist 
Adopted: February 23, 2007 

J. Location of existing utilities (e.g., water, sewer, gas, 
electric) and easements 

     
K. Location of existing conveyance systems such as 
storm drains, inlets, catch basins, channels, swales, 
and areas of overland flow 

     

L. Flow paths      
M. Location and dimensions of existing channels, 
bridges or culvert crossings 

     
N. Existing conditions hydrologic analysis for runoff 
rates, volumes and velocities showing methodologies 
used and supporting calculations (2, 5, 10, 25 & 100 
year, 24-hour storm events) or Critical Duration 

     

O. Assumed pre-developed runoff curve numbers      
P. Existing time of concentrations used in calculations      
Q. Evaluate immediate downstream drainage capacity, 
not to exceed more than 0.25 miles downstream of 
site 

     

R. Existing structural elevations (e.g., invert of pipes, 
manholes, etc.) 

     
S. Cross-section data for open channels      
T. Ground water elevations, if applicable      
 
 
 Applicant Engr 
Tab 3. Post-Development Hydrologic Analysis I NA Explanation / Location in Plan I NA 
A. Proposed (post-development) conditions hydrologic 
and hydraulic analysis for runoff rates, volumes, HGL, 
and velocities showing the methodologies used and 
supporting calculations for all applicable design storms 
(2, 5, 10, 25 & 100 year, 24-hour storm events) 

     

B. Proposed time of concentrations used in 
calculations 

     
C. Assumed post-developed runoff curve numbers      
D. Proposed contours for detention facilities (to equal 
area used in outlet rating curves) 

     
E. Preliminary sizing calculations for stormwater 
controls including contributing drainage area, storage, 
and outlet configuration 

     

F. Stage-storage-discharge or outlet rating curves and 
inflow and outflow hydrographs for storage facilities 

     
G. Final analysis of potential upstream/downstream 
impact/effects of project, where necessary 

     
H. Existing and proposed structural elevations (e.g., 
invert of pipes, manholes, etc.) 

     
I. Design water surface elevations and normal pool 
elevation for ponds. 

     
J. Typical detail for outlet structures, embankments, 
spillways, grade control structures, conveyance 
channels, etc. To include height, width, elevation, 
and/or diameter. 

     

K. Proposed limits of clearing and grading      
L. Location of existing and proposed roads, buildings, 
parking lots and other impervious areas. 

     
M. Location of existing and proposed utilities (e.g., 
water, sewer) and easements 

     
N. Location of existing and proposed conveyance 
systems such as storm drains, inlets, catch basins, 
channels, swales, and areas of overland flow 

     

O. Preliminary location and dimensions of proposed 
channel modifications, such as bridge or culvert 
crossings 
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Final Drainage Plan Submittal Checklist 
Adopted: February 23, 2007 

P. Preliminary selection and location of stormwater 
controls 

     
Q. Emergency overflow structure’s flow path       
R. Detention facility provides one-foot of freeboard 
above the HWL and emergency outfall shown  (top of 
berm elevation shown) 

     

S. The 100-year 24-hour HWL delineated on the plan 
for detention pond 

     
T. Lowest opening elevations table on the plat for 
structures located adjacent to channels or ponds 

     
U. Stormwater Management Facilities located within a 
Reserve 

     
V. Maintenance responsibility of stormwater 
management facility shall be specified in the platters 
text. (e.g. HOA, Lot Owners Association,  or lot)  

     

W. Off-site drainage easements or agreements 
required, where necessary 

     
 
 Applicant Engr 
Tab 4. Floodplain Submittal I NA Explanation / Location in Plan I NA 
A. Provide source of flood profile      
B. Nearest base flood elevations      
C. Delineation of pre-developed regulatory 
floodplain/floodway limits 

     
D. Delineation of post-developed regulatory floodplain 
and floodway limits 

     
E. Floodplain boundary determination per elevation 
(project limits shown) 

     
F. Provide source of floodway data table and 
discharges 

     
G. Provide all hydrologic and hydraulic study 
information for site-specific floodplain studies, 
unnumbered Zone A area elevation determinations 
and flood plain map revisions or required permits 

     

H. Provide regulatory floodway and four natural profile 
models (10,50,100, and 500-yr) for existing and future 
watershed conditions 

     

I. Location of floodplain/floodway limits and 
relationship of site to upstream/downstream properties 
(floodplain limits to be per elevation and scaled 
location) 

     

J. Flood plains and floodways located within a 
Reserve, where necessary 

     
  
 Applicant Engr 
Tab 5. Federal, State and Local Permits (to be 
provided prior to construction unless otherwise 
specified) 

I/R NA Explanation / Location in Plan I/R NA 

A. US Army Corps of Engineers - Regulatory program 
permits (404 water quality certification) 

     
B. Kansas Department of Agriculture - Division of 
Water Resources Permits (Stream Obstruction, 
Channel Change, Flood Plain Fill, Levee, Water 
Appropriations, Dam safety permit, etc.) 

     

C. Federal Emergency Management Agency (FEMA) 
Letter of Map Changes (LOMA, LOMR, LOMR-f, 
CLOMR, etc.) Shall be included and approved when 
project modifies the limits of the floodway. 

     

D. Kansas Department of Transportation      
E. Sedgwick County Right-of-way Permit      
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Tab 1.  Project NarrativeTab 1.  Project NarrativeTab 1.  Project NarrativeTab 1.  Project Narrative    

Location 

The subject property is in the City of Wichita, Sedgwick County, Kansas. The proposed 
development is south of Kellogg Avenue (US Highway 54) and west of Hillside Street.  The site is 
bounded by Orme Street to the North and Lorraine Street to the west.  The site lies in the 
northeast quarter of Section 27, Township 27 South, Range 1 East.  The plat area is 2.2 acres.  
The site is shown on the USGS Map, Appendix 1.1.   

Discussion of Development 

The site is currently 14 residential lots approximately 1/8 acre in size.  The residential houses will 
be removed and a convenience store is planned.  The proposed site is shown on the plat, 
Appendix 1.2. 

Drainage Summary 

PrePrePrePre----DevelopmentDevelopmentDevelopmentDevelopment    

The site is flat and the existing drainage patterns are not evident.  The site ultimately drains to the 
adjacent streets and north to Orme Street into an existing 72” RCB storm water sewer (SWS) 
system.  The SWS flows to the west and directly into the Wichita Drainage Canal.  Pre-
development flow rates are shown in Table 1.1.   

PostPostPostPost----DevelopmentDevelopmentDevelopmentDevelopment    

The proposed development will provide detention along the east side of the property and a 
proprietary water quality system.  Storm water runoff will continue to flow into the system along 
Orme which drains to the Wichita Drainage Canal.  Post-project flow rates are shown in Table 
1.1.   

Table 1Table 1Table 1Table 1.1.1.1.1. Comparison of Pre and Post. Comparison of Pre and Post. Comparison of Pre and Post. Comparison of Pre and Post----Development Flow RatesDevelopment Flow RatesDevelopment Flow RatesDevelopment Flow Rates    

Description 
Design Storm Flows (cfs) 

2-Yr 5-Yr 10-Yr 25-Yr 100-Yr 

Pre-Project 4.5 6.1 7.1 8.6 11.2 

Post-Project 7.6 9.9 14.0 17.5 22.7 

Best Management Practices 

The site will be seeded or sodded after completion of the construction of grading and utilities.  
During construction curb protection, inlet protection, a construction entrance, and other erosion 
protection devices will be used to prevent soil from leaving the site.  A storm water pollution 
prevention plan will be implemented prior to any soil disturbing activities.   
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AppendixAppendixAppendixAppendix    1.11.11.11.1    

USGS Quadrangle Map 
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AppendixAppendixAppendixAppendix    1.21.21.21.2    

Plat 
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Tab 2.  ExistinTab 2.  ExistinTab 2.  ExistinTab 2.  Existing Conditionsg Conditionsg Conditionsg Conditions    

Description 

The site is 2.2 acres of undeveloped ground.  There are currently 14 residential houses 
approximately 1/4 acre in size.  The site is shown on the aerial photograph, Appendix 2.1.  The 
site is shown on the Existing Conditions Map in Appendix 2.2.   

FEMA Floodplains 

The platted area is located in Zone X, areas outside protected by the 100-year flood by levee, as 
shown on the Sedgwick County Kansas February 2, 2007 Map Number 20173C0366E, Appendix 
2.3. The Wichita Drainage Canal is west of the site.   

Soils 

According to the NRCS (SCS) Sedgwick County Soil Survey, Appendix 2.4, soils on the site are: 

• Urban land-Irwin complex, 1 to 3  percent slopes 

Hydraulic Soil Group “D” was used for calculations for the basins.   

Drainage Calculations 

Runoff MethodRunoff MethodRunoff MethodRunoff Method    

The site was modeled using the SCS Hydrograph Method in Hydraflow Hydrographs, Appendix 
2.5.   

RainfallRainfallRainfallRainfall    

The rainfall information used is from the Kansas Department of Transportation Rainfall Depth 
Tables for Kansas Counties June 1997.  The rainfall values used are shown in Table 2.1.   

Table 2.1. Table 2.1. Table 2.1. Table 2.1. 24242424----Hour Rainfall Depths.Hour Rainfall Depths.Hour Rainfall Depths.Hour Rainfall Depths.    

 2-Yr 5-Yr 10-Yr 25-Yr 100-Yr 

Sedgwick 3.50 4.53 5.24 6.24 7.80 

    

Time of ConcentratiTime of ConcentratiTime of ConcentratiTime of Concentrationononon    

Time of concentration was calculated using the TR-55 method.  Calculations are in the Hydraflow 
Hydrographs output, Appendix 2.5.   

Curve NumbersCurve NumbersCurve NumbersCurve Numbers    

The curve number used for pre-developed conditions is a weighted average based on the land 
use.  The pre-development curve number is 91.8.  Calculations for the composite curve numbers 
are shown in Appendix 2.6.  
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Drainage PatternsDrainage PatternsDrainage PatternsDrainage Patterns    

The site is flat and the existing drainage patterns are not evident.  The site drains to the adjacent 
streets and ultimately flows into an existing storm water sewer (SWS) system in Orme that drains 
to the Wichita Drainage Canal.  The SWS has a drainage area of approximately 350 acres.  
Runoff to the Wichita Drainage Canal is conveyed through the SWS and in the street.  The SWS 
system and drainage basin are shown on the SWS Drainage Basin drawing, Appendix 2.7.  The 
flow paths are shown on the Existing Drainage Patterns Drawing, Appendix 2.8.   

Table 2.3.  PreTable 2.3.  PreTable 2.3.  PreTable 2.3.  Pre----Development Flow RatesDevelopment Flow RatesDevelopment Flow RatesDevelopment Flow Rates    

Description 
Area 
(ac.) 

Tc 
(min.) 

CN 
Design Storm Flows (cfs) 

2-Yr 5-Yr 10-Yr 25-Yr 100-Yr 

Pre-Project 2.2 36.0 91.8 4.5 6.1 7.1 8.6 11.2 

Utilities 

Existing sanitary sewer crosses the site from south to north and ties into a system on the north 
side of Orme Street.  An existing 12” water line runs along the east edge of the site in Hillside.  An 
existing 72” RCB SWS flows from east to west along Orme Street.   

Groundwater Elevations 

Groundwater elevations will be determined through testing.   
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Appendix 2.1Appendix 2.1Appendix 2.1Appendix 2.1    

Aerial Photograph 
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AppendixAppendixAppendixAppendix    2.2.2.2.2222    

Existing Conditions Map 
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AppendixAppendixAppendixAppendix    2.2.2.2.3333    

Flood Insurance Rate Map (FIRM) 
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Appendix 2.4Appendix 2.4Appendix 2.4Appendix 2.4    

Soil Survey 



Design / Review:

Drawn By:

Sheet Title:

Project Name:
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Job No.:
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Appendix 2.5Appendix 2.5Appendix 2.5Appendix 2.5    

Hydraflow Hydrographs Output 



1

2

3

4
5

6

7

8

1

Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Project: Drainage Calcs 10-10.gpw Friday, Oct 22, 2010

Hyd. Origin Description

Legend

 1 SCS Runoff Pre-Project

 2 SCS Runoff Post-Project To North Undetained

 3 SCS Runoff Post-Project To West Detention

 4 Reservoir West Detention

 5 SCS Runoff Post-Project To East Detention

 6 Reservoir East Detention

 7 Combine Post-Project

 8 SCS Runoff Entire Site no detention



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 ------ ------- 4.495 ------- 6.073 7.172 8.578 9.822 11.21 Pre-Project

2 SCS Runoff ------ ------- 1.857 ------- 2.413 2.801 3.298 3.738 4.233 Post-Project To North Undetained

3 SCS Runoff ------ ------- 4.178 ------- 5.429 6.301 7.419 8.411 9.525 Post-Project To West Detention

4 Reservoir  3 ------- 1.660 ------- 3.906 5.336 7.171 8.200 9.314 West Detention

5 SCS Runoff ------ ------- 4.178 ------- 5.429 6.301 7.419 8.411 9.525 Post-Project To East Detention

6 Reservoir  5 ------- 4.185 ------- 5.375 6.267 7.380 8.378 9.488 East Detention

7 Combine 2, 4, 6 ------- 7.569 ------- 9.880 14.01 17.47 19.87 22.72 Post-Project

8 SCS Runoff ------ ------- 10.21 ------- 13.27 15.40 18.14 20.56 23.28 Entire Site no detention

Proj. file: Drainage Calcs 10-10.gpw Friday, Oct 22, 2010

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



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) (acft) (ft) (acft)

1 SCS Runoff 4.495 2 734 0.474 ------ ------     ------ Pre-Project

2 SCS Runoff 1.857 2 716 0.097 ------ ------     ------ Post-Project To North Undetained

3 SCS Runoff 4.178 2 716 0.218 ------ ------     ------ Post-Project To West Detention

4 Reservoir 1.660 2 722 0.218  3 1299.35 0.041 West Detention

5 SCS Runoff 4.178 2 716 0.218 ------ ------     ------ Post-Project To East Detention

6 Reservoir 4.185 2 716 0.218  5 1297.69 0.005 East Detention

7 Combine 7.569 2 716 0.533 2, 4, 6 ------     ------ Post-Project

8 SCS Runoff 10.21 2 716 0.533 ------ ------     ------ Entire Site no detention

Drainage Calcs 10-10.gpw Return Period: 2 Year Friday, Oct 22, 2010

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



Hydrograph Summary Report

4

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) (acft) (ft) (acft)

1 SCS Runoff 6.073 2 734 0.649 ------ ------     ------ Pre-Project

2 SCS Runoff 2.413 2 716 0.128 ------ ------     ------ Post-Project To North Undetained

3 SCS Runoff 5.429 2 716 0.288 ------ ------     ------ Post-Project To West Detention

4 Reservoir 3.906 2 720 0.288  3 1299.69 0.054 West Detention

5 SCS Runoff 5.429 2 716 0.288 ------ ------     ------ Post-Project To East Detention

6 Reservoir 5.375 2 716 0.288  5 1297.76 0.005 East Detention

7 Combine 9.880 2 720 0.703 2, 4, 6 ------     ------ Post-Project

8 SCS Runoff 13.27 2 716 0.703 ------ ------     ------ Entire Site no detention

Drainage Calcs 10-10.gpw Return Period: 5 Year Friday, Oct 22, 2010

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



Hydrograph Summary Report

5

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) (acft) (ft) (acft)

1 SCS Runoff 7.172 2 734 0.773 ------ ------     ------ Pre-Project

2 SCS Runoff 2.801 2 716 0.150 ------ ------     ------ Post-Project To North Undetained

3 SCS Runoff 6.301 2 716 0.337 ------ ------     ------ Post-Project To West Detention

4 Reservoir 5.336 2 720 0.337  3 1299.79 0.056 West Detention

5 SCS Runoff 6.301 2 716 0.337 ------ ------     ------ Post-Project To East Detention

6 Reservoir 6.267 2 716 0.337  5 1297.80 0.005 East Detention

7 Combine 14.01 2 718 0.823 2, 4, 6 ------     ------ Post-Project

8 SCS Runoff 15.40 2 716 0.823 ------ ------     ------ Entire Site no detention

Drainage Calcs 10-10.gpw Return Period: 10 Year Friday, Oct 22, 2010

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



Hydrograph Summary Report

6

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) (acft) (ft) (acft)

1 SCS Runoff 8.578 2 734 0.933 ------ ------     ------ Pre-Project

2 SCS Runoff 3.298 2 716 0.178 ------ ------     ------ Post-Project To North Undetained

3 SCS Runoff 7.419 2 716 0.400 ------ ------     ------ Post-Project To West Detention

4 Reservoir 7.171 2 718 0.400  3 1299.85 0.059 West Detention

5 SCS Runoff 7.419 2 716 0.400 ------ ------     ------ Post-Project To East Detention

6 Reservoir 7.380 2 716 0.400  5 1297.85 0.005 East Detention

7 Combine 17.47 2 718 0.977 2, 4, 6 ------     ------ Post-Project

8 SCS Runoff 18.14 2 716 0.977 ------ ------     ------ Entire Site no detention

Drainage Calcs 10-10.gpw Return Period: 25 Year Friday, Oct 22, 2010

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



Hydrograph Summary Report

7

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) (acft) (ft) (acft)

1 SCS Runoff 9.822 2 734 1.075 ------ ------     ------ Pre-Project

2 SCS Runoff 3.738 2 716 0.203 ------ ------     ------ Post-Project To North Undetained

3 SCS Runoff 8.411 2 716 0.456 ------ ------     ------ Post-Project To West Detention

4 Reservoir 8.200 2 718 0.456  3 1299.89 0.061 West Detention

5 SCS Runoff 8.411 2 716 0.456 ------ ------     ------ Post-Project To East Detention

6 Reservoir 8.378 2 716 0.456  5 1297.89 0.006 East Detention

7 Combine 19.87 2 718 1.114 2, 4, 6 ------     ------ Post-Project

8 SCS Runoff 20.56 2 716 1.114 ------ ------     ------ Entire Site no detention

Drainage Calcs 10-10.gpw Return Period: 50 Year Friday, Oct 22, 2010

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



Hydrograph Summary Report

8

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) (acft) (ft) (acft)

1 SCS Runoff 11.21 2 734 1.236 ------ ------     ------ Pre-Project

2 SCS Runoff 4.233 2 716 0.231 ------ ------     ------ Post-Project To North Undetained

3 SCS Runoff 9.525 2 716 0.519 ------ ------     ------ Post-Project To West Detention

4 Reservoir 9.314 2 718 0.519  3 1299.94 0.062 West Detention

5 SCS Runoff 9.525 2 716 0.519 ------ ------     ------ Post-Project To East Detention

6 Reservoir 9.488 2 716 0.519  5 1297.93 0.006 East Detention

7 Combine 22.72 2 716 1.269 2, 4, 6 ------     ------ Post-Project

8 SCS Runoff 23.28 2 716 1.269 ------ ------     ------ Entire Site no detention

Drainage Calcs 10-10.gpw Return Period: 100 Year Friday, Oct 22, 2010

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Friday, Oct 22, 2010

Hyd. No.  1 

Pre-Project

Hydrograph type =  SCS Runoff Peak discharge =  11.21 cfs
Storm frequency =  100 yrs Time to peak =  734 min
Time interval =  2  min Hyd. volume =  1.236 acft
Drainage area =  2.200 ac Curve number =  91.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  36.00 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

1

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

Q (cfs)
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Pre-Project

Hyd. No. 1 -- 100 Year

  Hyd No. 1



TR55 Tc Worksheet
2

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Hyd. No.  1 

Pre-Project

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  0.40 0.00 0.00

Travel Time (min) = 36.03 + 0.00 + 0.00 = 36.03

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

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

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

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

Total Travel Time, Tc .............................................................................. 36.00 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Friday, Oct 22, 2010

Hyd. No.  2 

Post-Project To North Undetained

Hydrograph type =  SCS Runoff Peak discharge =  4.233 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  0.231 acft
Drainage area =  0.400 ac Curve number =  96.5
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  3.10 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Hyd. No.  2 

Post-Project To North Undetained

Description A B C Totals

Sheet Flow
Manning's n-value =  0.013 0.011 0.011
Flow length (ft) =  200.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  1.00 0.00 0.00

Travel Time (min) = 3.05 + 0.00 + 0.00 = 3.05

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

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

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

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

Total Travel Time, Tc .............................................................................. 3.10 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Friday, Oct 22, 2010

Hyd. No.  3 

Post-Project To West Detention

Hydrograph type =  SCS Runoff Peak discharge =  9.525 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  0.519 acft
Drainage area =  0.900 ac Curve number =  96.5
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  3.10 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Hyd. No.  3 

Post-Project To West Detention

Description A B C Totals

Sheet Flow
Manning's n-value =  0.013 0.011 0.011
Flow length (ft) =  200.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  1.00 0.00 0.00

Travel Time (min) = 3.05 + 0.00 + 0.00 = 3.05

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

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

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

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

Total Travel Time, Tc .............................................................................. 3.10 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Friday, Oct 22, 2010

Hyd. No.  4 

West Detention

Hydrograph type =  Reservoir Peak discharge =  9.314 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2  min Hyd. volume =  0.519 acft
Inflow hyd. No. =  3 - Post-Project To West Detention Max. Elevation =  1299.94 ft
Reservoir name =  West Detention Max. Storage =  0.062 acft

Storage Indication method used.
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Pond Report 8

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Friday, Oct 22, 2010

Pond No.  4  -  West Detention

Pond Data

Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1296.00 ft

Stage / Storage Table

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

0.00 1296.00 00 0.000 0.000
1.00 1297.00 150 0.001 0.001
2.00 1298.00 600 0.008 0.009
3.00 1299.00 1,200 0.020 0.029
4.00 1300.00 1,900 0.035 0.065

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  18.00 6.00 0.00 0.00

Span (in) =  18.00 6.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  1292.00 1296.00 0.00 0.00

Length (ft) =  100.00 0.00 0.00 0.00

Slope (%) =  0.40 0.00 0.00 n/a

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

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  8.00 0.00 0.00 0.00

Crest El. (ft) =  1299.50 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Riser --- --- ---

Multi-Stage =  Yes 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 acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0.000 1296.00 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.10 0.000 1296.10 13.28 oc 0.03 ic --- --- 0.00 --- --- --- --- --- 0.031
0.20 0.000 1296.20 13.28 oc 0.11 ic --- --- 0.00 --- --- --- --- --- 0.114
0.30 0.000 1296.30 13.28 oc 0.23 ic --- --- 0.00 --- --- --- --- --- 0.230
0.40 0.000 1296.40 13.28 oc 0.36 ic --- --- 0.00 --- --- --- --- --- 0.363
0.50 0.001 1296.50 13.28 oc 0.47 ic --- --- 0.00 --- --- --- --- --- 0.473
0.60 0.001 1296.60 13.28 oc 0.56 ic --- --- 0.00 --- --- --- --- --- 0.559
0.70 0.001 1296.70 13.28 oc 0.63 ic --- --- 0.00 --- --- --- --- --- 0.634
0.80 0.001 1296.80 13.28 oc 0.70 ic --- --- 0.00 --- --- --- --- --- 0.701
0.90 0.001 1296.90 13.28 oc 0.76 ic --- --- 0.00 --- --- --- --- --- 0.762
1.00 0.001 1297.00 13.28 oc 0.82 ic --- --- 0.00 --- --- --- --- --- 0.819
1.10 0.002 1297.10 13.28 oc 0.87 ic --- --- 0.00 --- --- --- --- --- 0.872
1.20 0.003 1297.20 13.28 oc 0.92 ic --- --- 0.00 --- --- --- --- --- 0.921
1.30 0.004 1297.30 13.28 oc 0.97 ic --- --- 0.00 --- --- --- --- --- 0.969
1.40 0.004 1297.40 13.28 oc 1.01 ic --- --- 0.00 --- --- --- --- --- 1.014
1.50 0.005 1297.50 13.28 oc 1.06 ic --- --- 0.00 --- --- --- --- --- 1.057
1.60 0.006 1297.60 13.28 oc 1.10 ic --- --- 0.00 --- --- --- --- --- 1.098
1.70 0.007 1297.70 13.28 oc 1.14 ic --- --- 0.00 --- --- --- --- --- 1.138
1.80 0.008 1297.80 13.28 oc 1.18 ic --- --- 0.00 --- --- --- --- --- 1.177
1.90 0.008 1297.90 13.28 oc 1.21 ic --- --- 0.00 --- --- --- --- --- 1.214
2.00 0.009 1298.00 13.28 oc 1.25 ic --- --- 0.00 --- --- --- --- --- 1.251
2.10 0.011 1298.10 13.28 oc 1.29 ic --- --- 0.00 --- --- --- --- --- 1.286
2.20 0.013 1298.20 13.28 oc 1.32 ic --- --- 0.00 --- --- --- --- --- 1.320
2.30 0.015 1298.30 13.28 oc 1.35 ic --- --- 0.00 --- --- --- --- --- 1.353
2.40 0.017 1298.40 13.28 oc 1.39 ic --- --- 0.00 --- --- --- --- --- 1.386
2.50 0.019 1298.50 13.28 oc 1.42 ic --- --- 0.00 --- --- --- --- --- 1.418
2.60 0.021 1298.60 13.28 oc 1.45 ic --- --- 0.00 --- --- --- --- --- 1.449
2.70 0.023 1298.70 13.28 oc 1.48 ic --- --- 0.00 --- --- --- --- --- 1.480
2.80 0.025 1298.80 13.28 oc 1.51 ic --- --- 0.00 --- --- --- --- --- 1.510
2.90 0.027 1298.90 13.28 oc 1.54 ic --- --- 0.00 --- --- --- --- --- 1.539
3.00 0.029 1299.00 13.28 oc 1.57 ic --- --- 0.00 --- --- --- --- --- 1.568
3.10 0.033 1299.10 13.28 oc 1.60 ic --- --- 0.00 --- --- --- --- --- 1.596
3.20 0.037 1299.20 13.28 oc 1.62 ic --- --- 0.00 --- --- --- --- --- 1.624
3.30 0.040 1299.30 13.28 oc 1.65 ic --- --- 0.00 --- --- --- --- --- 1.651
3.40 0.044 1299.40 13.28 oc 1.68 ic --- --- 0.00 --- --- --- --- --- 1.678
3.50 0.047 1299.50 13.28 oc 1.70 ic --- --- 0.00 --- --- --- --- --- 1.704
3.60 0.051 1299.60 13.28 oc 1.73 ic --- --- 0.84 --- --- --- --- --- 2.572
3.70 0.054 1299.70 13.28 oc 1.76 ic --- --- 2.38 --- --- --- --- --- 4.138
3.80 0.058 1299.80 13.28 oc 1.78 ic --- --- 4.38 --- --- --- --- --- 6.160

Continues on next page...
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West 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 acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

3.90 0.061 1299.90 13.28 oc 1.81 ic --- --- 6.74 --- --- --- --- --- 8.546
4.00 0.065 1300.00 13.28 oc 1.83 ic --- --- 9.42 --- --- --- --- --- 11.25

...End



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Friday, Oct 22, 2010

Hyd. No.  5 

Post-Project To East Detention

Hydrograph type =  SCS Runoff Peak discharge =  9.525 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  0.519 acft
Drainage area =  0.900 ac Curve number =  96.5
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  3.10 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Hyd. No.  5 

Post-Project To East Detention

Description A B C Totals

Sheet Flow
Manning's n-value =  0.013 0.011 0.011
Flow length (ft) =  200.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  1.00 0.00 0.00

Travel Time (min) = 3.05 + 0.00 + 0.00 = 3.05

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

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

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

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

Total Travel Time, Tc .............................................................................. 3.10 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Friday, Oct 22, 2010

Hyd. No.  6 

East Detention

Hydrograph type =  Reservoir Peak discharge =  9.488 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  0.519 acft
Inflow hyd. No. =  5 - Post-Project To East Detention Max. Elevation =  1297.93 ft
Reservoir name =  East Detention Max. Storage =  0.006 acft

Storage Indication method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Friday, Oct 22, 2010

Pond No.  3  -  East Detention

Pond Data

Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1296.00 ft

Stage / Storage Table

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

0.00 1296.00 00 0.000 0.000
1.00 1297.00 100 0.001 0.001
2.00 1298.00 425 0.006 0.006

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  18.00 4.00 0.00 0.00

Span (in) =  18.00 12.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  1292.00 1296.00 0.00 0.00

Length (ft) =  100.00 0.00 0.00 0.00

Slope (%) =  0.40 0.00 0.00 n/a

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

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  8.00 0.00 0.00 0.00

Crest El. (ft) =  1297.50 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Riser --- --- ---

Multi-Stage =  Yes 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 acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0.000 1296.00 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.10 0.000 1296.10 13.28 oc 0.11 ic --- --- 0.00 --- --- --- --- --- 0.108
0.20 0.000 1296.20 13.28 oc 0.30 ic --- --- 0.00 --- --- --- --- --- 0.304
0.30 0.000 1296.30 13.28 oc 0.56 ic --- --- 0.00 --- --- --- --- --- 0.559
0.40 0.000 1296.40 13.28 oc 0.78 ic --- --- 0.00 --- --- --- --- --- 0.775
0.50 0.000 1296.50 13.28 oc 0.93 ic --- --- 0.00 --- --- --- --- --- 0.926
0.60 0.000 1296.60 13.28 oc 1.06 ic --- --- 0.00 --- --- --- --- --- 1.056
0.70 0.001 1296.70 13.28 oc 1.17 ic --- --- 0.00 --- --- --- --- --- 1.172
0.80 0.001 1296.80 13.28 oc 1.28 ic --- --- 0.00 --- --- --- --- --- 1.277
0.90 0.001 1296.90 13.28 oc 1.37 ic --- --- 0.00 --- --- --- --- --- 1.374
1.00 0.001 1297.00 13.28 oc 1.47 ic --- --- 0.00 --- --- --- --- --- 1.465
1.10 0.001 1297.10 13.28 oc 1.55 ic --- --- 0.00 --- --- --- --- --- 1.551
1.20 0.002 1297.20 13.28 oc 1.63 ic --- --- 0.00 --- --- --- --- --- 1.631
1.30 0.002 1297.30 13.28 oc 1.71 ic --- --- 0.00 --- --- --- --- --- 1.709
1.40 0.003 1297.40 13.28 oc 1.78 ic --- --- 0.00 --- --- --- --- --- 1.782
1.50 0.004 1297.50 13.28 oc 1.85 ic --- --- 0.00 --- --- --- --- --- 1.853
1.60 0.004 1297.60 13.28 oc 1.92 ic --- --- 0.84 --- --- --- --- --- 2.762
1.70 0.005 1297.70 13.28 oc 1.99 ic --- --- 2.38 --- --- --- --- --- 4.367
1.80 0.005 1297.80 13.28 oc 2.05 ic --- --- 4.37 --- --- --- --- --- 6.424
1.90 0.006 1297.90 13.28 oc 2.11 ic --- --- 6.73 --- --- --- --- --- 8.847
2.00 0.006 1298.00 13.28 oc 2.17 ic --- --- 9.42 --- --- --- --- --- 11.59



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Friday, Oct 22, 2010

Hyd. No.  7 

Post-Project

Hydrograph type =  Combine Peak discharge =  22.72 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  1.269 acft
Inflow hyds. =  2, 4, 6 Contrib. drain. area =  0.400 ac
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Friday, Oct 22, 2010

Hyd. No.  8 

Entire Site no detention

Hydrograph type =  SCS Runoff Peak discharge =  23.28 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2  min Hyd. volume =  1.269 acft
Drainage area =  2.200 ac Curve number =  96.5
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  3.10 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Hyd. No.  8 

Entire Site no detention

Description A B C Totals

Sheet Flow
Manning's n-value =  0.013 0.011 0.011
Flow length (ft) =  200.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  1.00 0.00 0.00

Travel Time (min) = 3.05 + 0.00 + 0.00 = 3.05

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

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

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

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

Total Travel Time, Tc .............................................................................. 3.10 min
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Appendix 2.6Appendix 2.6Appendix 2.6Appendix 2.6    

Curve Number Calculations 



Area Perv. Imp. Area Perv. Imp. Area Perv. Imp. Area Perv. Imp.

Pre-Project 2.2 D 0 0 2.2 1.364 0.836 0 0 0 0 84 0 1.4 88 54.6 0.8 98 37.2 100 0 91.8

Post-Project 2.2 D 2.2 0.33 1.87 0 0 0 0 0 0 84 0 0.3 88 13.2 1.9 98 83.3 101 0 96.5
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Appendix 2.7Appendix 2.7Appendix 2.7Appendix 2.7    

SWS Drainage Basin Drawing 
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Tab 3.  PostTab 3.  PostTab 3.  PostTab 3.  Post----Development Development Development Development ConditionsConditionsConditionsConditions    

Description 

The site is 2.2 acres that will develop for commercial usage.  A convenience store is planned to  
be constructed on this site.   

Drainage Calculations 

Runoff MethodRunoff MethodRunoff MethodRunoff Method    

The site was modeled using Hydraflow Hydrographs by AutoCAD 2009, Appendix 2.5.   

RainfallRainfallRainfallRainfall    

The rainfall information used is from the Kansas Department of Transportation Rainfall Depth 
Tables for Kansas Counties June 1997.  The rainfall values used are shown in Table 3.1.   

Table 3Table 3Table 3Table 3.1. 24.1. 24.1. 24.1. 24----Hour Rainfall Depths.Hour Rainfall Depths.Hour Rainfall Depths.Hour Rainfall Depths.    

 2-Yr 5-Yr 10-Yr 25-Yr 100-Yr 

Sedgwick 3.50 4.53 5.24 6.24 7.80 

Time of ConcentrationTime of ConcentrationTime of ConcentrationTime of Concentration    

Time of concentration was calculated using theTR-55 method.  Calculations are in Appendix 2.5.   

Curve NumbersCurve NumbersCurve NumbersCurve Numbers    

Weighted curve numbers were calculated to represent the land usage of the basins.  A curve 
number of 96.5 was used to represent the commercial development.  The curve numbers are 
shown in Table 3.2.   

Drainage PatternsDrainage PatternsDrainage PatternsDrainage Patterns    

The site will drain to the north into the SWS along Orme.  A detention facility will be constructed 
along the east side of the property.  The detention area will drain into SWS that will flow to the 
north and into a proprietary water quality system before flowing into the existing SWS.  Proposed 
contours are shown on the drainage and utility plan, Appendix 3.1. 

Table 3.Table 3.Table 3.Table 3.2222.  .  .  .  PostPostPostPost----DevelopmeDevelopmeDevelopmeDevelopment Flow Rates.nt Flow Rates.nt Flow Rates.nt Flow Rates.    

Description 
Area 
(ac.) 

Tc 
(min.) 

CN 
Design Storm Flows (cfs) 

2-Yr 5-Yr 10-Yr 25-Yr 100-Yr 

Post-Project 2.2 3.1 96.5 7.6 9.9 14.0 17.5 22.7 
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Utilities 

Storm Water SewerStorm Water SewerStorm Water SewerStorm Water Sewer    

Proposed storm water sewer will convey runoff from the detention pond directly into a proprietary 
water quality system.   The Storm Water Sewer connects into the existing 72” RCB SWS in Orme.  
The layout is shown on the Drainage and Utility Plan, Appendix 3.1.  The proposed pipe system 
has been sized for a 5-year event.    

WaterWaterWaterWater    

The proposed water system will tie into the existing system along Hillside.   

Sanitary SewerSanitary SewerSanitary SewerSanitary Sewer    

The existing sanitary sewer line through the center of the property will be abandoned.  A new 
system will tie into the existing line and route it around the proposed building and tie into the 
existing system in Orme.   

Minimum Lowest Opening 

There are no minimum lowest openings for this plat.   
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AppendixAppendixAppendixAppendix    3.13.13.13.1    

Drainage and Utility Plan 
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Tab 4.  Floodplain SubmittalTab 4.  Floodplain SubmittalTab 4.  Floodplain SubmittalTab 4.  Floodplain Submittal    
There are no FEMA floodplains on this site.   
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Tab 5.  PermitsTab 5.  PermitsTab 5.  PermitsTab 5.  Permits    

US Army Corps of Engineers 

There are blue lines on the USGS Quadrangle map on the site.  Therefore no permit will be 
required.   

Kansas Department of Agriculture 

The site does not change any waterways or provide detention, therefore division of water 
resources permits.   

Federal Emergency Agency (FEMA) 

There are no FEMA floodplains on site, therefore no LOMC applications are required. 

Kansas Department of Transportation 

There are no state highways on site.   

Sedgwick County Right-of-way Permit 

Not applicable. 
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