










 

1.0 General Information 
 
1.1 Drainage Plan Files 
 
See enclosed CD and paper copies of Drainage Plan (Exhibit 1-1), Preliminary Grading Plan 
(Exhibit 1-2), and One-Step Final Plat (Exhibit 1-3).   
 
1.2 Professional Engineer’s Seal 
 
Final report includes sealed and signed cover sheet along with sealed and signed final 
drainage plan sheet.   
 
1.3 Site Location Map 
 
See Exhibit 1-4 for USGS Map and 1-5 for Aerial Photo of this area.  The Southfork 
Commercial Addition is a more than 50-acre tract of land located in the North Half of 
Section 21-T28S-R1E in the City of Wichita, Sedgwick County, Kansas.  The area includes 
un-platted tracts inside the city.  The site is bounded on the north by 47th Street South, on the 
east by Hydraulic, on the south by 55th Street South, and on the west by Broadway. 
 
1.4 Narrative of Development 
 

The property is currently zoned to allow Limited Commercial on the north end and Single 
Family (SF-5) types of use for the remainder of the property (refer to Exhibit 1-6 for Zoning 
information).  It is anticipated that this site will be developed as a General Commercial (GC) 
subdivision, which includes a mix of both commercial and residential areas.  A Community 
Unit Plan (CUP 2011-00011, DP-249, Exhibit 1-7) is also proposed for this site.  Typically, 
assumptions for design flows in a commercial area include up to 85% impervious area and a 
residential area would include impervious areas of up to 65%.  A proposed detention pond in 
this area shall occupy the southeast corner of the property where detention currently exists.   
 
Presently, the entire area remains vacant prior to any future development.  As shown in the 
Drainage Plan (Exhibit 1-1), the drainage is split into three areas.  Run-off from each area 
inside the property takes over land routes to the adjacent Riverside Drainage Canal to the 
west and an existing detention area in the southeast part of the property adjacent to the 
turnpike.  The only off-site run-off considered comes from the east of the property and 
combines over land and pipe flows into the Riverside Drainage Canal.  According to the 
NRCS Soil Survey, the predominant soil types within the property are Waldeck Sandy Loam 
and Pratt Loamy Fine Sand series material.  See Exhibit 1-8 for NRCS Soil Survey map and 
information showing existing soil types and descriptions. 
 
The site lies adjacent to a FEMA Floodway (refer to Exhibit 1-9 for FIRM Panel 0504E and 
0505E, Wichita, Sedgwick County, Kansas, February 2, 2007).  Note that this area is 
currently under review by FEMA for a flood map revision.  The map revision considered this 
site as fully developed and filled above the proposed Base Flood Elevation of 1270 just south 
of the 47th Street South bridge over the Riverside Drainage Channel.  No impact on storm 



 

water shall be addressed in the summary of runoff calculations text.  The site does not 
contain wetland or riparian areas, and thus the development has no impact in that regard.  
 
1.5 Discussion of Off-Site Conditions 
 
Multi-family and single-family areas are located directly south and northeast of this site.  
General commercial and mobile home uses lie to the west.  To the east and northwest lie 
limited industrial uses.  (See Exhibit 1-6)  The original, modern land use for the site was a 
mixture of commercial, residential, and agricultural uses. 
 
Total developed on-site drainage area equals 50.4 acres.  The site development would route 
off-site drainage directly to the Riverside Drainage Canal to give a total drainage area of 
88.75 acres for this drainage analysis report.  Land use within the drainage basins varies from 
open space, limited industrial, general commercial, and residential in character.  The natural 
grades convey storm water away from the subject property.  Storm water is presently 
conveyed off-site through the previously discussed storm water sewer systems (See Exhibit 
1-1). 
 
1.6 Summary of Runoff Calculations  
 

CN= 90.5 Tc(min)= 24.1 Area(Ac)= 41.01 CN= 90.8 Tc(min)= 21.9 Area(Ac)= 39.88
1-Year 2-Year 5-Year 10-Year 25-Year 100-Year 1-Year 2-Year 5-Year 10-Year 25-Year 100-Year

Flow (cfs) 74.63 100.45 134.96 160.76 195.02 246.07 82.05 110.66 147.42 174.86 211.25 265.47

CN= 65.6 Tc(min)= 39.2 Area(Ac)= 38.97 CN= 90.0 Tc(min)= 15.0 Area(Ac)= 10.03
1-Year 2-Year 5-Year 10-Year 25-Year 100-Year 1-Year 2-Year 5-Year 10-Year 25-Year 100-Year

Flow (cfs) 10.15 20.88 38.60 53.40 74.55 108.38 23.53 31.58 42.31 50.32 60.96 76.80

CN= 76.8 Tc(min)= 17.2 Area(Ac)= 8.77 CN= 84.8 Tc(min)= 15.0 Area(Ac)= 38.84
1-Year 2-Year 5-Year 10-Year 25-Year 100-Year 1-Year 2-Year 5-Year 10-Year 25-Year 100-Year

Flow (cfs) 9.65 15.05 22.92 29.10 37.55 50.47 72.95 103.03 144.13 175.25 216.83 279.08

Site to Pond Existing Conditions (24-Hour Storm) Site to Pond Proposed Conditions (24-Hour Storm)

KTA to Channel Existing Conditions (24-Hour Storm) KTA to Channel Proposed Conditions (24-Hour Storm)

Site to Channel Existing Conditions (24-Hour Storm) Site to Channel Proposed Conditions (24-Hour Storm)

 
 
Using the SCS Method, calculations were made to determine the existing flows from this 
site.  Both the existing and proposed site drainage is split into three areas as shown on the 
attached Drainage Plan, Exhibit 1-1.  Off-site drainage is considered, and shall be routed 
around the north property line and does not enter this study site.  Each area is evaluated based 
on existing and proposed conditions. 
 
On-site time of concentration was estimated for all separate drainage areas as shown in the 
summary table above.  The KTA to Channel area’s Tc was estimated to be approximately 24 
minutes based upon the TR-55 method and that becomes 21.9 minutes for the post-
development condition.  The two on-site drainage basins were calculated as 39.2 minutes 
from the site to the channel and 17.2 minutes from the site to the existing detention pond.  
These on-site areas will use a 15 minute Tc for the proposed condition.  On-site detention to 
meet storage requirements as shown on the drainage plan shall be designed for the final 
development.  It is assumed that immediate downstream capacities are adequate to handle 



 

current flows leaving this site.  The final design of on-site drainage systems shall comply 
with current City of Wichita design criteria.  
 
1.7 Narrative Description of Permanent Best Management Practices 
 

The contractor shall provide stabilized construction entrance prior to any street paving.  A 
buffer of 10 feet of undisturbed native vegetation shall be maintained around perimeter of 
site where possible.  Earthwork stockpiles shall be maintained away from any ponds.  Fuel 
storage and refueling of equipment shall not be allowed around any ponds, drainage 
channels, or other waterways.   Sediment barriers will be placed at storm sewer inlets and 
rock rip-rap at outlets.  Sediment barriers (type determined by owner or contractor) shall be 
used to prevent sediment from flowing off site.  Disturbed earth shall be stabilized where 
construction activity ceases for at least 21 days with owner’s choice of mulch, temporary 
seed (Rye grass) during the planting season or other suitable BMP device.  BMP devices 
shall be in place until there is a good stand of grass.  Disturbed portions of the site where 
construction activities permanently cease shall be stabilized with permanent seed no later 
than 21 days after the last construction activity in that area (during the planting season only).  
The permanent seed shall consist of fescue or grass chosen by the owner.  BMP devices shall 
be used at back of curb/edge of pavement until vegetation is 75% established. 
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SOUTHFORK COMMERCIAL ADDITION
A TRACT IN THE NORTH HALF OF SECTION 21-T28S-R1E

PROPOSED DRAINAGE PLAN
2011

WICHITA, SEDGWICK COUNTY, KANSAS
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SOUTHFORK COMMERCIAL ADDITION 
 

 
 
 

EXHIBIT 1-2 



SOUTHFORK COMMERCIAL ADDITION
A TRACT IN THE NORTH HALF OF SECTION 21-T28S-R1E

PRELIMINARY GRADING PLAN
2011

WICHITA, SEDGWICK COUNTY, KANSAS
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EXHIBIT 1-3 



SOUTHFORK COMMERCIAL ADDITION
TO

ONE STEP FINAL PLAT

WICHITA, SEDGWICK COUNTY, KANSAS
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EXHIBIT 1-4 
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EXHIBIT 1-6 
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Sedgwick County, Kansas (KS173)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

5672 Waldeck sandy loam, occasionally flooded C 200.1 25.0%

5928 Pratt loamy fine sand, 1 to 5 percent slopes A 46.8 5.9%

6224 Canadian fine sandy loam, rarely flooded B 309.9 38.7%

6228 Canadian-Waldeck fine sandy loams,
rarely flooded

C 222.5 27.8%

6330 Carwile fine sandy loam, 0 to 1 percent
slopes

D 7.0 0.9%

9993 Pits 5.4 0.7%

9999 Water 8.5 1.1%

Totals for Area of Interest 800.3 100.0%

Hydrologic Soil Group–Sedgwick County, Kansas Southfork Commercial Addition

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

1/23/2012
Page 3 of 5



Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method:  All Components

Hydrologic Soil Group–Sedgwick County, Kansas Southfork Commercial Addition

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

1/23/2012
Page 4 of 5



Aggregation is the process by which a set of component attribute values is reduced
to a single value that represents the map unit as a whole.

A map unit is typically composed of one or more "components". A component is
either some type of soil or some nonsoil entity, e.g., rock outcrop. For the attribute
being aggregated, the first step of the aggregation process is to derive one attribute
value for each of a map unit's components. From this set of component attributes,
the next step of the aggregation process derives a single value that represents the
map unit as a whole. Once a single value for each map unit is derived, a thematic
map for soil map units can be rendered. Aggregation must be done because, on
any soil map, map units are delineated but components are not.

For each of a map unit's components, a corresponding percent composition is
recorded. A percent composition of 60 indicates that the corresponding component
typically makes up approximately 60% of the map unit. Percent composition is a
critical factor in some, but not all, aggregation methods.

The aggregation method "All Components" returns the lowest or highest attribute
value among all components of the map unit, depending on the corresponding "tie-
break" rule. In this case, the "tie-break" rule indicates whether the lowest or highest
value among all components should be returned. For this aggregation method,
percent composition ties cannot occur.

The result returned by this aggregation method represents either the minimum or
maximum value of the corresponding attribute throughout the map unit. The result
may well be based on a map unit component of very minor extent.

Component Percent Cutoff:   None Specified

Components whose percent composition is below the cutoff value will not be
considered. If no cutoff value is specified, all components in the database will be
considered. The data for some contrasting soils of minor extent may not be in the
database, and therefore are not considered.

Tie-break Rule:  Higher

The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.

Hydrologic Soil Group–Sedgwick County, Kansas Southfork Commercial Addition

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

1/23/2012
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EXHIBIT 1-9 





jason
Polygon

jason
Callout
Southfork Commercial Addition



 

2.0 Existing Conditions Information 
 
2.1 Existing Conditions Drainage Map 
 
See Existing Conditions Drainage Map on Exhibit 2-1. 
 
2.1.1 On-Site and Off-Site Topography 
 
The existing topography is shown on Exhibit 2-1. 
 
2.1.2 On-Site and Off-Site Drainage Features 
 
Exhibit 2-1 shows any water features within the site.  
  
2.1.3 Storm Sewer System Components 
 
Flow within the site is carried by overland flow, of which a majority is sheet flow.  Curb 
inlets along the south side of 47th Street South (2 inlets) drain the south side of 47th Street 
adjacent to the north property line with run-off going into the Riverside Drainage Channel 
through the KTA highway ditch.  The southwest (Site to Pond) area sheet drains west and 
south into the existing detention pond.   
 
2.1.4 Location and Boundaries of Natural Features 
 
The site does not contain wetlands, lakes, but a dry detention pond occupies the southwest 
corner of the property. 
 
2.1.5 Location, Dimensions, and Elevations of Existing Bridges and Culvert Crossings 
 
A KTA highway drainage ditch crosses the northeast corner of the property.  This ditch 
contains a 48” CMP under a temporary construction entrance at the northwest corner of the 
site.  47th Street has two bridges located at the east and west limits of the north property line 
over I-135 and the Riverside Drainage Channel; respectively.  Two small RCPs drain the 
south side of 47th Street into the existing highway ditch and to the Riverside Channel west of 
the site.   
 
2.1.6 Location of Existing Utilities 
 
Locates shall be called in prior to any excavation in this area.  The site contains various 
utilities along the north side of the property.  A sanitary sewer main runs along the west bank 
of the Riverside Drainage Channel.  A 12” water main is found along the south side of 47th 
Street South.  Underground fiber optic lines and a telephone duct bank are located within the 
right-of-way of 47th Street South as well.  A 20” high pressure gas pipeline owned by 
Southern Star Central Gas Pipeline occupies a 66’ easement inside a 100’ right-of way along 
the old KDOT right-of-way cutting across the northeast corner of the property as shown on 



 

the existing condition drainage map.  Signal poles are located at the north proposed entrance 
to the property and were recently installed as part to the 47th Street improvements.   
 
2.1.7 Groundwater Elevations 
 
This property is near a zone to the east identified by the City Engineers’ office as likely to 
have groundwater at some or all times within 10 feet of the ground surface elevation.  
Building with specially engineered foundations or with the lowest floor opening above 
groundwater is recommended, and owners seeking building permits on this property will be 
similarly advised.  More detailed information on recorded groundwater elevations in the 
vicinity of this property is available in the City Engineers’ office. 
 
2.1.8 Delineation of Predominate Soils Based on USDA Soil Surveys 
 
The predominant soil type is a Waldeck Sandy Loam (5672) series material, which is found 
in about 48% of the overall existing drainage areas.  The drainage basin also contains 28.5% 
of Pratt Loamy Fine Sand (5928) soil and just over 22% of Canadian-Waldeck Fine Sandy 
Loams (6228).  A very small area of Canadian Fine Sandy Loam (6224) is found at the south 
end to the turnpike basin.  See Exhibit 1-6 for NRCS Soil Survey map and information 
showing existing soil types and descriptions.  These soils are classified as Hydrologic Group 
C (5672), Group A (5928), Group B (6228), and Group C (6224) soils.  The Hydrologic 
Groups are used to select curve numbers for the runoff calculations in both the existing and 
developed conditions. 
 
2.1.9 Land Use Types per NRCS Nomenclature 
 
The current land use type can be classified as an open pasture grazing area.  Previous use of 
the land included cultivated crops.   
 
2.1.10 Footprint of Existing Impervious Areas 
 
Currently, the property is completely cleared for development.  No impervious areas exist 
inside the property, but the KTA to Channel drainage area contains developed sites with 
typical impervious areas of up to 85% coverage as well as the turnpike, I-135, and 47th Street 
South pavement.   
 
2.1.11 Internal Drainage Sub-Basin Boundaries 
 
The total area of Southfork Commercial Addition encompasses 50.4 acres.  The west basin 
denoted as Site to Channel is nearly 39 acres and part of the 41-acre KTA to Channel basin 
runs across the northeast corner of the property as shown on the existing plan.  The 
remainder of the on-site area of just under nine acres covers the southwest area of the site. 
 
2.1.12 Time of Concentration Flow Paths 
 



 

The existing condition drainage plan shows the general flow paths for each drainage area in 
the basin.  The site drainage is all collected in the current Riverside Drainage Channel and 
the on-site detention area.  The flow to these areas is mostly sheet flow with minor 
concentrated flow at the lower ends of the basins.  The KTA drainage flows from the 47th 
Street South storm sewer system and into a highway ditch running across the northeast corner 
of the property.  The ditch ultimately drains into the Riverside Channel.     
 
2.2 Existing Conditions Hydrology and Hydraulics Analysis 
 
2.2.1 Narrative of the Hydrologic Analysis Methodology 
 
The runoff method used to determine storm water flows was the SCS method.  Supporting 
data and calculation results are shown on Exhibit 2-2.  The analysis was completed using the 
SCS method.  The 1, 2, 5, 10, 25, & 100 year, 24-hour storm events were evaluated.   
 
2.2.2 Summary Table of Drainage Sub-Basin Hydrologic Parameters 

Drainage Basin Area (Acres) Curve Number Tc (min)

KTA to Channel 41.01 90.5 24.1
Site to Channel 38.97 65.6 39.2
Site to Pond 8.77 76.8 17.2  

 
2.2.3 Table of Existing Condition Runoff Curve Numbers 
 
For the existing condition, the curve numbers were weighted based on area of their respective 
hydrologic soil groups over the site.  The results are shown in the table below. 
 

Hydrologic % of Area CN
Soil # Soil Information Group Square Feet Acres % Existing
5672 Waldeck sandy loam, occasionally flooded C 795366.57 18.259 44.53% 91.0
5928 Pratt loamy fine sand, 1 to 5 percent slopes A 79532.20 1.826 4.45% 81.0
6224 Canadian fine sandy loam, rarely flooded B 60143.29 1.381 3.37% 88.0
6228 Canadian-Waldeck fine sandy loam, rarely flooded C 851192.36 19.541 47.65% 91.0

TOTALS 1786234.42 41.006 100.00% 90.5

Hydrologic % of Area CN
Soil # Soil Information Group Square Feet Acres % Proposed
5672 Waldeck sandy loam, occasionally flooded C 722800.54 16.593 42.57% 80.0
5928 Pratt loamy fine sand, 1 to 5 percent slopes A 974971.46 22.382 57.43% 55.0

TOTALS 1697772.00 38.975 100.00% 65.6

Hydrologic % of Area CN
Soil # Soil Information Group Square Feet Acres % Proposed
5672 Waldeck sandy loam, occasionally flooded C 332916.27 7.643 87.19% 80.0
5928 Pratt loamy fine sand, 1 to 5 percent slopes A 48930.19 1.123 12.81% 55.0

TOTALS 381846.46 8.766 100.00% 76.8

KTA to Channel Area

Site to Channel Area

Site to Pond Area

 



 

2.2.4 Table of Existing Condition Times of Concentration 
 
Area Tc (min)

KTA to Channel 24.1
Site to Channel 39.2
Site to Pond 17.2  
 
Supporting data and calculations are found on the time of concentration worksheet attached 
as Exhibit 2-3. 
 
2.2.5 Summary Table of Rainfall Data 
 
Rainfall information shown in Exhibit 2-4. 
 
2.2.6 Cross-Section Data of Existing Open Channels 
 
Located through the northeast corner of the property; the KTA highway ditch is a roughly 8’-
wide flat-bottom channel with typical 4:1 side slopes draining to the Riverside Drainage 
Channel located outside the west property line of the site.   
 
2.2.7 Existing Condition Hydrologic and Hydraulic Analyses 
 

Existing condition analysis report attached as Exhibit 2-2. 
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Hydrograph Return Period Recap
1

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 ------ 74.63 100.45 ------- 134.96 160.76 195.02 220.59 246.07 Exist KTA

2 SCS Runoff ------ 10.15 20.88 ------- 38.60 53.40 74.55 91.21 108.38 Exist to Channel

3 SCS Runoff ------ 9.652 15.05 ------- 22.92 29.10 37.55 43.98 50.47 Exist to Pond

Proj. file: P:\858\Southfork Drainage\Existing Condition.gpw Friday, Jan 27, 2012

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8



Hydrograph Summary Report
2

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 74.63 2 728 274,651 ------ ------ ------ Exist KTA

2 SCS Runoff 10.15 2 740 69,127 ------ ------ ------ Exist to Channel

3 SCS Runoff 9.652 2 726 31,477 ------ ------ ------ Exist to Pond

P:\858\Southfork Drainage\Existing Condition.gpwReturn Period: 1 Year Friday, Jan 27, 2012
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 1

Exist KTA

Hydrograph type =  SCS Runoff Peak discharge =  74.63 cfs
Storm frequency =  1 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  274,651 cuft
Drainage area =  41.010 ac Curve number =  90*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  24.10 min
Total precip. =  2.88 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(18.260 x 91) + (1.830 x 81) + (1.380 x 88) + (19.540 x 91)] / 41.010
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 2

Exist to Channel

Hydrograph type =  SCS Runoff Peak discharge =  10.15 cfs
Storm frequency =  1 yrs Time to peak =  740 min
Time interval =  2 min Hyd. volume =  69,127 cuft
Drainage area =  38.970 ac Curve number =  66*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  39.20 min
Total precip. =  2.88 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(16.590 x 80) + (22.380 x 55)] / 38.970
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Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 3

Exist to Pond

Hydrograph type =  SCS Runoff Peak discharge =  9.652 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  31,477 cuft
Drainage area =  8.770 ac Curve number =  77*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  17.20 min
Total precip. =  2.88 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(7.650 x 80) + (1.120 x 55)] / 8.770
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Hyd No. 3



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) (cuft) (ft) (cuft)

1 SCS Runoff 100.45 2 728 372,461 ------ ------ ------ Exist KTA

2 SCS Runoff 20.88 2 740 120,979 ------ ------ ------ Exist to Channel

3 SCS Runoff 15.05 2 724 47,918 ------ ------ ------ Exist to Pond

P:\858\Southfork Drainage\Existing Condition.gpwReturn Period: 2 Year Friday, Jan 27, 2012

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 1

Exist KTA

Hydrograph type =  SCS Runoff Peak discharge =  100.45 cfs
Storm frequency =  2 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  372,461 cuft
Drainage area =  41.010 ac Curve number =  90*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  24.10 min
Total precip. =  3.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(18.260 x 91) + (1.830 x 81) + (1.380 x 88) + (19.540 x 91)] / 41.010
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 2

Exist to Channel

Hydrograph type =  SCS Runoff Peak discharge =  20.88 cfs
Storm frequency =  2 yrs Time to peak =  740 min
Time interval =  2 min Hyd. volume =  120,979 cuft
Drainage area =  38.970 ac Curve number =  66*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  39.20 min
Total precip. =  3.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(16.590 x 80) + (22.380 x 55)] / 38.970
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 3

Exist to Pond

Hydrograph type =  SCS Runoff Peak discharge =  15.05 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  47,918 cuft
Drainage area =  8.770 ac Curve number =  77*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  17.20 min
Total precip. =  3.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(7.650 x 80) + (1.120 x 55)] / 8.770
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Hydrograph Summary Report
10

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 134.96 2 728 506,039 ------ ------ ------ Exist KTA

2 SCS Runoff 38.60 2 738 203,017 ------ ------ ------ Exist to Channel

3 SCS Runoff 22.92 2 724 71,929 ------ ------ ------ Exist to Pond

P:\858\Southfork Drainage\Existing Condition.gpwReturn Period: 5 Year Friday, Jan 27, 2012

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 1

Exist KTA

Hydrograph type =  SCS Runoff Peak discharge =  134.96 cfs
Storm frequency =  5 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  506,039 cuft
Drainage area =  41.010 ac Curve number =  90*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  24.10 min
Total precip. =  4.56 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(18.260 x 91) + (1.830 x 81) + (1.380 x 88) + (19.540 x 91)] / 41.010
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 2

Exist to Channel

Hydrograph type =  SCS Runoff Peak discharge =  38.60 cfs
Storm frequency =  5 yrs Time to peak =  738 min
Time interval =  2 min Hyd. volume =  203,017 cuft
Drainage area =  38.970 ac Curve number =  66*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  39.20 min
Total precip. =  4.56 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(16.590 x 80) + (22.380 x 55)] / 38.970

12

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

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)

Exist to Channel
Hyd. No. 2 -- 5 Year

Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 3

Exist to Pond

Hydrograph type =  SCS Runoff Peak discharge =  22.92 cfs
Storm frequency =  5 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  71,929 cuft
Drainage area =  8.770 ac Curve number =  77*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  17.20 min
Total precip. =  4.56 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(7.650 x 80) + (1.120 x 55)] / 8.770
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Hydrograph Summary Report
14

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 160.76 2 728 607,672 ------ ------ ------ Exist KTA

2 SCS Runoff 53.40 2 738 271,749 ------ ------ ------ Exist to Channel

3 SCS Runoff 29.10 2 724 91,014 ------ ------ ------ Exist to Pond

P:\858\Southfork Drainage\Existing Condition.gpwReturn Period: 10 Year Friday, Jan 27, 2012
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 1

Exist KTA

Hydrograph type =  SCS Runoff Peak discharge =  160.76 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  607,672 cuft
Drainage area =  41.010 ac Curve number =  90*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  24.10 min
Total precip. =  5.28 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(18.260 x 91) + (1.830 x 81) + (1.380 x 88) + (19.540 x 91)] / 41.010
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Hyd. No. 1 -- 10 Year
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 2

Exist to Channel

Hydrograph type =  SCS Runoff Peak discharge =  53.40 cfs
Storm frequency =  10 yrs Time to peak =  738 min
Time interval =  2 min Hyd. volume =  271,749 cuft
Drainage area =  38.970 ac Curve number =  66*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  39.20 min
Total precip. =  5.28 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(16.590 x 80) + (22.380 x 55)] / 38.970
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 3

Exist to Pond

Hydrograph type =  SCS Runoff Peak discharge =  29.10 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  91,014 cuft
Drainage area =  8.770 ac Curve number =  77*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  17.20 min
Total precip. =  5.28 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(7.650 x 80) + (1.120 x 55)] / 8.770
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Hydrograph Summary Report
18

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 195.02 2 728 744,402 ------ ------ ------ Exist KTA

2 SCS Runoff 74.55 2 738 370,554 ------ ------ ------ Exist to Channel

3 SCS Runoff 37.55 2 724 117,455 ------ ------ ------ Exist to Pond

P:\858\Southfork Drainage\Existing Condition.gpwReturn Period: 25 Year Friday, Jan 27, 2012

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 1

Exist KTA

Hydrograph type =  SCS Runoff Peak discharge =  195.02 cfs
Storm frequency =  25 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  744,402 cuft
Drainage area =  41.010 ac Curve number =  90*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  24.10 min
Total precip. =  6.24 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(18.260 x 91) + (1.830 x 81) + (1.380 x 88) + (19.540 x 91)] / 41.010
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 2

Exist to Channel

Hydrograph type =  SCS Runoff Peak discharge =  74.55 cfs
Storm frequency =  25 yrs Time to peak =  738 min
Time interval =  2 min Hyd. volume =  370,554 cuft
Drainage area =  38.970 ac Curve number =  66*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  39.20 min
Total precip. =  6.24 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(16.590 x 80) + (22.380 x 55)] / 38.970
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 3

Exist to Pond

Hydrograph type =  SCS Runoff Peak discharge =  37.55 cfs
Storm frequency =  25 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  117,455 cuft
Drainage area =  8.770 ac Curve number =  77*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  17.20 min
Total precip. =  6.24 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(7.650 x 80) + (1.120 x 55)] / 8.770
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Hydrograph Summary Report
22

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 246.07 2 728 951,156 ------ ------ ------ Exist KTA

2 SCS Runoff 108.38 2 738 530,047 ------ ------ ------ Exist to Channel

3 SCS Runoff 50.47 2 724 158,591 ------ ------ ------ Exist to Pond

P:\858\Southfork Drainage\Existing Condition.gpwReturn Period: 100 Year Friday, Jan 27, 2012

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 1

Exist KTA

Hydrograph type =  SCS Runoff Peak discharge =  246.07 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  951,156 cuft
Drainage area =  41.010 ac Curve number =  90*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  24.10 min
Total precip. =  7.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(18.260 x 91) + (1.830 x 81) + (1.380 x 88) + (19.540 x 91)] / 41.010
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 2

Exist to Channel

Hydrograph type =  SCS Runoff Peak discharge =  108.38 cfs
Storm frequency =  100 yrs Time to peak =  738 min
Time interval =  2 min Hyd. volume =  530,047 cuft
Drainage area =  38.970 ac Curve number =  66*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  39.20 min
Total precip. =  7.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(16.590 x 80) + (22.380 x 55)] / 38.970
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 3

Exist to Pond

Hydrograph type =  SCS Runoff Peak discharge =  50.47 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  158,591 cuft
Drainage area =  8.770 ac Curve number =  77*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  17.20 min
Total precip. =  7.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(7.650 x 80) + (1.120 x 55)] / 8.770
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SOUTHFORK COMMERCIAL ADDITION 
 
 

 
 

EXHIBIT 2-3 



Project   
Feature   
Analyst   
Version   

Sheet Subbasin
Number of 
Segments

Sheet Flow 
(mins)

Shallow 
Concentrated 
Flow (mins)

Open Channel 
Ditch Flow 

(mins)

Open Channel 
Pipe Flow 

(mins)

Open Channel 
General Flow 

(mins)
Other 
(mins)

Total Tc 
(mins)

Length 
(feet)

Drop 
(feet)

Avg. Slope 
(%)

Avg. Vel. 
(fps)

Lag 
(mins)

Lag 
(hours)

Area 
(acres)

1 KTA to Channel 8 6.8 0.0 9.1 8.2 0.0 0.0 24.1 3057 8 0.27 2.11 14.5 0.241 40.01
2 Site to Channel 2 11.2 27.9 0.0 0.0 0.0 0.0 39.2 1373 6 0.40 0.58 23.5 0.392 38.97
3 Site to Pond 2 16.0 0.0 1.2 0.0 0.0 0.0 17.2 1138 11 0.97 1.10 10.3 0.172 8.77
4 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
5 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
6 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
7 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
8 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
9 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
10 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
11 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
12 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
13 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
14 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 0.00 0.82 16.4 0.273 500
15 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
16 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
17 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
18 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
19 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
20 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
21 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
22 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
23 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
24 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
25 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
26 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500

Notes   
… notes

SOUTHFORK COMMERCIAL ADDITION
EXISTING DRAINAGE
Jason P. Dickman, P.E.
20110418



KTA to Channel
40.01
0.062515625

selected>> Select (0 or 1) 1 0 0 0 0 1 segments
Length (ft) 105 1 1 1 1 105 feet length
Top Elevation (ft) 1272 1 1 1 1
Bottom Elevation (ft) 1268 1 1 1 1
Cover 0.13, Range, natural Choose Cover Type Choose Cover Type Choose Cover Type Choose Cover Type
Specify alternate "n"

Sheet Flow "n" (dim) 0.130 0.000 0.000 0.000 0.000
2-yr, 24-hr Rainfall (ins) 3.50 3.50 3.50 3.50 3.50
Drop (ft) 4 0 0 0 0 4 feet drop
Slope (ft/ft) 0.0371 0.0000 0.0000 0.0000 0.0000
Slope (%) 3.71 0.00 0.00 0.00 0.00
Velocity (fps) 0.26     
Travel Time (hrs) 0.113     
Travel Time (mins) 6.78     6.8 mins travel

 

Select (0 or 1) 0 0 0 0 0 0 segments
Length (ft) 100 1 1 1 1 0 feet length
Top Elevation (ft) 30 1 1 1 1
Bottom Elevation (ft) 30 1 1 1 1
Cover 7, Short grass pasture Choose Cover Type Choose Cover Type Choose Cover Type Choose Cover Type
Specify alternate "K"

Surface Coeff (dim) 7.00 0.00 0.00 0.00 0.00
Drop (ft) 0 0 0 0 0 0 feet drop
Slope (ft/ft) 0.0000 0.0000 0.0000 0.0000 0.0000
Slope (%) 0.00 0.00 0.00 0.00 0.00
Velocity (fps)      
Travel Time (mins)      0.0 mins travel

selected>>

Select (0 or 1) 1 1 0 0 0 2 segments
Length (ft) 582 1052 1 1 1 ### feet length
Top Elevation (ft) 1265.7 1264.23 1 1 1
Bottom Elevation (ft) 1265.23 1263.32 1 1 1
Channel Lining 0.03, Grassed 0.03, Grassed Choose Lining Type Choose Lining Type Choose Lining Type
Bottom Width (ft) 6.00 8.00 1.00 1.00 1.00
Left Side Slope (H:V) 4.00 4.00 1.00 1.00 1.00
Right Side Slope (H:V) 4.00 4.00 1.00 1.00 1.00
Depth (ft) 6.00 5.00 1.00 1.00 1.00
Specify alternate "n"

Manning "n" (dim) 0.030 0.030 0.000 0.000 0.000
Drop (ft) 0 1 0 0 0 1.4 feet drop
Slope (ft/ft) 0.0008 0.0009 0.0000 0.0000 0.0000
Slope (%) 0.08 0.09 0.00 0.00 0.00
Flow Area (sq ft) 180.00 140.00 2.00 2.00 2.00
Wet Perimeter (ft) 55.48 49.23 3.83 3.83 3.83
Hydraulic Radius (ft) 3.24 2.84 0.52 0.52 0.52
Velocity (fps) 3.09 2.93    
Normal Flow (cfs) 556.8 410.5    

selected>> Travel Time (mins) 3.14 5.98    9.1 mins travel

Select (0 or 1) 1 1 1 1 1 5 segments
Length (ft) 131 400 404 215 168 ### feet length
Top Elevation (ft) 1267.9 1267.02 66.48 65.96 1265.23
Bottom Elevation (ft) 1267.02 1266.48 66.2 65.7 1264.23
Pipe Material 0.014, Concrete w/some debris 0.014, Concrete w/some debris 0.014, Concrete w/some debris 0.014, Concrete w/some debris 0.024, Corrugated Metal
Diameter (ins) 18.00 24.00 30.00 36.00 48.00
Flow Depth (ins) 18.00 24.00 30.00 36.00 48.00
Specify alternate "n"

Manning "n" (dim) 0.014 0.014 0.014 0.014 0.024
Drop (ft) 1 1 0 0 1 3 feet drop
Slope (ft/ft) 0.0067 0.0013 0.0007 0.0012 0.0060
Slope (%) 0.67 0.13 0.07 0.12 0.60
Theta (radians) 6.283 6.283 6.283 6.283 6.283
Flow Area (sq ft) 1.77 3.14 4.91 7.07 12.57
Wet Perimeter (ft) 4.71 6.28 7.85 9.42 12.57
Hydraulic Radius (ft) 0.38 0.50 0.63 0.75 1.00
Velocity (fps) 4.54 2.46 2.05 3.06 4.79

 Normal Flow (cfs) 8.0 7.7 10.1 21.6 60.2
Travel Time (mins) 0.48 2.71 3.29 1.17 0.58 8.2 mins travel

Select (0 or 1) 0 0 0 0 0 0 segments
Length (ft) 150 1 1 1 1 0 feet length
Top Elevation (ft) 30 1 1 1 1
Bottom Elevation (ft) 26 1 1 1 1
Hydraulic Radius (ft) 2.30 1.00 1.00 1.00 1.00
Channel Lining 0.025, Clean Earth Choose Cover Type Choose Cover Type Choose Cover Type Choose Cover Type
Specify alternate "n"

Manning "n" (dim) 0.025 0.000 0.000 0.000 0.000
Drop (ft) 4 0 0 0 0 0 feet drop
Slope (ft/ft) 0.0267 0.0000 0.0000 0.0000 0.0000

 Slope (%) 2.67 0.00 0.00 0.00 0.00
Velocity (fps)      
Travel Time (mins)      0.0 mins travel

Select (0 or 1) 0 0 0 0 0 0 segments
Length (ft) 500 1 1 1 1 0 feet length
Drop (ft) 10 1 1 1 1 0 feet drop
Velocity (fps) 2.00 1.00 1.00 1.00 1.00

Slope (ft/ft) 0.0200 1.0000 1.0000 1.0000 1.0000
Slope (%) 2.00 100.00 100.00 100.00 100.00
Travel Time (mins)      0.0 mins travel

Segments 8
Length (ft) 3057
Drop (ft) 8
Slope (ft/ft) 0.0027

Total

Total

Open Channel General Flow

Other (Computed Separately)

Total for Subbasin

Shallow Concentrated Flow

Sheet Flow

Open Channel Ditch Flow

Open Channel Pipe Flow

Subbasin Name
Drainage Area (ac)

Drainage Area (sq mi)

Total

Total

Total

Total



Site to Channel
38.97
0.060890625

selected>> Select (0 or 1) 1 0 0 0 0 1 segments
Length (ft) 300 1 1 1 1 300 feet length
Top Elevation (ft) 1271 1 1 1 1
Bottom Elevation (ft) 1268 1 1 1 1
Cover 0.05, Fallow soil, no residue Choose Cover Type Choose Cover Type Choose Cover Type Choose Cover Type
Specify alternate "n"

Sheet Flow "n" (dim) 0.050 0.000 0.000 0.000 0.000
2-yr, 24-hr Rainfall (ins) 3.50 3.50 3.50 3.50 3.50
Drop (ft) 4 0 0 0 0 4 feet drop
Slope (ft/ft) 0.0127 0.0000 0.0000 0.0000 0.0000
Slope (%) 1.27 0.00 0.00 0.00 0.00
Velocity (fps) 0.44     
Travel Time (hrs) 0.187     
Travel Time (mins) 11.25     11.2 mins travel

selected>>

Select (0 or 1) 1 0 0 0 0 1 segments
Length (ft) 1073 1 1 1 1 ### feet length
Top Elevation (ft) 1267.6 1 1 1 1
Bottom Elevation (ft) 1266 1 1 1 1
Cover 16.1, Unpaved Choose Cover Type Choose Cover Type Choose Cover Type Choose Cover Type
Specify alternate "K"

Surface Coeff (dim) 16.10 0.00 0.00 0.00 0.00
Drop (ft) 2 0 0 0 0 1.7 feet drop
Slope (ft/ft) 0.0016 0.0000 0.0000 0.0000 0.0000
Slope (%) 0.16 0.00 0.00 0.00 0.00
Velocity (fps) 0.64     
Travel Time (mins) 27.91     27.9 mins travel

 

Select (0 or 1) 0 0 0 0 0 0 segments
Length (ft) 650 1145 1 1 1 0 feet length
Top Elevation (ft) 65.7 64.23 1 1 1
Bottom Elevation (ft) 65.23 62.8 1 1 1
Channel Lining 0.03, Grassed 0.05, Rough Natural Stream Choose Lining Type Choose Lining Type Choose Lining Type
Bottom Width (ft) 6.00 8.00 1.00 1.00 1.00
Left Side Slope (H:V) 4.00 3.00 1.00 1.00 1.00
Right Side Slope (H:V) 3.00 3.00 1.00 1.00 1.00
Depth (ft) 6.00 8.00 1.00 1.00 1.00
Specify alternate "n"

Manning "n" (dim) 0.030 0.050 0.000 0.000 0.000
Drop (ft) 0 1 0 0 0 0 feet drop
Slope (ft/ft) 0.0007 0.0012 0.0000 0.0000 0.0000
Slope (%) 0.07 0.12 0.00 0.00 0.00
Flow Area (sq ft) 162.00 256.00 2.00 2.00 2.00
Wet Perimeter (ft) 49.71 58.60 3.83 3.83 3.83
Hydraulic Radius (ft) 3.26 4.37 0.52 0.52 0.52
Velocity (fps)      
Normal Flow (cfs)      

 Travel Time (mins)      0.0 mins travel

Select (0 or 1) 0 0 0 0 0 0 segments
Length (ft) 131 400 352 215 182 0 feet length
Top Elevation (ft) 67.9 67.02 66.48 65.96 65.23
Bottom Elevation (ft) 67.02 66.48 66.2 65.7 64.23
Pipe Material 0.017, Rough concrete 0.017, Rough concrete 0.017, Rough concrete 0.017, Rough concrete 0.024, Corrugated Metal
Diameter (ins) 18.00 24.00 30.00 36.00 48.00
Flow Depth (ins) 18.00 24.00 30.00 36.00 48.00
Specify alternate "n"

Manning "n" (dim) 0.017 0.017 0.017 0.017 0.024
Drop (ft) 1 1 0 0 1 0 feet drop
Slope (ft/ft) 0.0067 0.0013 0.0008 0.0012 0.0055
Slope (%) 0.67 0.13 0.08 0.12 0.55
Theta (radians) 6.283 6.283 6.283 6.283 6.283
Flow Area (sq ft) 1.77 3.14 4.91 7.07 12.57
Wet Perimeter (ft) 4.71 6.28 7.85 9.42 12.57
Hydraulic Radius (ft) 0.38 0.50 0.63 0.75 1.00
Velocity (fps)      

 Normal Flow (cfs)      
Travel Time (mins)      0.0 mins travel

Select (0 or 1) 0 0 0 0 0 0 segments
Length (ft) 150 1 1 1 1 0 feet length
Top Elevation (ft) 30 1 1 1 1
Bottom Elevation (ft) 26 1 1 1 1
Hydraulic Radius (ft) 2.30 1.00 1.00 1.00 1.00
Channel Lining 0.025, Clean Earth Choose Cover Type Choose Cover Type Choose Cover Type Choose Cover Type
Specify alternate "n"

Manning "n" (dim) 0.025 0.000 0.000 0.000 0.000
Drop (ft) 4 0 0 0 0 0 feet drop
Slope (ft/ft) 0.0267 0.0000 0.0000 0.0000 0.0000

 Slope (%) 2.67 0.00 0.00 0.00 0.00
Velocity (fps)      
Travel Time (mins)      0.0 mins travel

Select (0 or 1) 0 0 0 0 0 0 segments
Length (ft) 500 1 1 1 1 0 feet length
Drop (ft) 10 1 1 1 1 0 feet drop
Velocity (fps) 2.00 1.00 1.00 1.00 1.00

Slope (ft/ft) 0.0200 1.0000 1.0000 1.0000 1.0000
Slope (%) 2.00 100.00 100.00 100.00 100.00
Travel Time (mins)      0.0 mins travel

Segments 2
Length (ft) 1373
Drop (ft) 6
Slope (ft/ft) 0.0040

Total

Shallow Concentrated Flow Total

Sheet Flow

Subbasin Name
Drainage Area (ac)

Drainage Area (sq mi)

Total

Open Channel Pipe Flow Total

Total

Total

Open Channel General Flow

Other (Computed Separately)

Total for Subbasin

Open Channel Ditch Flow



Site to Pond
8.77
0.013703125

selected>> Select (0 or 1) 1 0 0 0 0 1 segments
Length (ft) 258 1 1 1 1 258 feet length
Top Elevation (ft) 1271 1 1 1 1
Bottom Elevation (ft) 1270 1 1 1 1
Cover 0.05, Fallow soil, no residue Choose Cover Type Choose Cover Type Choose Cover Type Choose Cover Type
Specify alternate "n"

Sheet Flow "n" (dim) 0.050 0.000 0.000 0.000 0.000
2-yr, 24-hr Rainfall (ins) 3.50 3.50 3.50 3.50 3.50
Drop (ft) 1 0 0 0 0 1 feet drop
Slope (ft/ft) 0.0039 0.0000 0.0000 0.0000 0.0000
Slope (%) 0.39 0.00 0.00 0.00 0.00
Velocity (fps) 0.27     
Travel Time (hrs) 0.267     
Travel Time (mins) 16.01     16.0 mins travel

 

Select (0 or 1) 0 0 0 0 0 0 segments
Length (ft) 200 1 1 1 1 0 feet length
Top Elevation (ft) 30 1 1 1 1
Bottom Elevation (ft) 22 1 1 1 1
Cover 7, Short grass pasture Choose Cover Type Choose Cover Type Choose Cover Type Choose Cover Type
Specify alternate "K"

Surface Coeff (dim) 7.00 0.00 0.00 0.00 0.00
Drop (ft) 8 0 0 0 0 0 feet drop
Slope (ft/ft) 0.0400 0.0000 0.0000 0.0000 0.0000
Slope (%) 4.00 0.00 0.00 0.00 0.00
Velocity (fps)      
Travel Time (mins)      0.0 mins travel

selected>>

Select (0 or 1) 1 0 0 0 0 1 segments
Length (ft) 880 1 1 1 1 880 feet length
Top Elevation (ft) 1270 1 1 1 1
Bottom Elevation (ft) 1260 1 1 1 1
Channel Lining 0.03, Grassed Choose Lining Type Choose Lining Type Choose Lining Type Choose Lining Type
Bottom Width (ft) 25.00 0.00 1.00 1.00 1.00
Left Side Slope (H:V) 4.00 1.00 1.00 1.00 1.00
Right Side Slope (H:V) 4.00 1.00 1.00 1.00 1.00
Depth (ft) 5.00 1.00 1.00 1.00 1.00
Specify alternate "n"

Manning "n" (dim) 0.030 0.000 0.000 0.000 0.000
Drop (ft) 10 0 0 0 0 10 feet drop
Slope (ft/ft) 0.0114 0.0000 0.0000 0.0000 0.0000
Slope (%) 1.14 0.00 0.00 0.00 0.00
Flow Area (sq ft) 225.00 1.00 2.00 2.00 2.00
Wet Perimeter (ft) 66.23 2.83 3.83 3.83 3.83
Hydraulic Radius (ft) 3.40 0.35 0.52 0.52 0.52
Velocity (fps) 11.96     
Normal Flow (cfs) 2692.1     

 Travel Time (mins) 1.23     1.2 mins travel

Select (0 or 1) 0 0 0 0 0 0 segments
Length (ft) 100 1 1 1 1 0 feet length
Top Elevation (ft) 20 1 1 1 1
Bottom Elevation (ft) 18 1 1 1 1
Pipe Material 0.017, Rough concrete Choose Material Type Choose Material Type Choose Material Type Choose Material Type
Diameter (ins) 24.00 1.00 1.00 1.00 1.00
Flow Depth (ins) 24.00 1.00 1.00 1.00 1.00
Specify alternate "n"

Manning "n" (dim) 0.017 0.000 0.000 0.000 0.000
Drop (ft) 2 0 0 0 0 0 feet drop
Slope (ft/ft) 0.0200 0.0000 0.0000 0.0000 0.0000
Slope (%) 2.00 0.00 0.00 0.00 0.00
Theta (radians) 6.283 6.283 6.283 6.283 6.283
Flow Area (sq ft) 3.14 0.01 0.01 0.01 0.01
Wet Perimeter (ft) 6.28 0.26 0.26 0.26 0.26
Hydraulic Radius (ft) 0.50 0.02 0.02 0.02 0.02
Velocity (fps)      

 Normal Flow (cfs)      
Travel Time (mins)      0.0 mins travel

Select (0 or 1) 0 0 0 0 0 0 segments
Length (ft) 150 1 1 1 1 0 feet length
Top Elevation (ft) 30 1 1 1 1
Bottom Elevation (ft) 26 1 1 1 1
Hydraulic Radius (ft) 2.30 1.00 1.00 1.00 1.00
Channel Lining 0.025, Clean Earth Choose Cover Type Choose Cover Type Choose Cover Type Choose Cover Type
Specify alternate "n"

Manning "n" (dim) 0.025 0.000 0.000 0.000 0.000
Drop (ft) 4 0 0 0 0 0 feet drop
Slope (ft/ft) 0.0267 0.0000 0.0000 0.0000 0.0000

 Slope (%) 2.67 0.00 0.00 0.00 0.00
Velocity (fps)      
Travel Time (mins)      0.0 mins travel

Select (0 or 1) 0 0 0 0 0 0 segments
Length (ft) 500 1 1 1 1 0 feet length
Drop (ft) 10 1 1 1 1 0 feet drop
Velocity (fps) 2.00 1.00 1.00 1.00 1.00

Slope (ft/ft) 0.0200 1.0000 1.0000 1.0000 1.0000
Slope (%) 2.00 100.00 100.00 100.00 100.00
Travel Time (mins)      0.0 mins travel

Segments 2
Length (ft) 1138
Drop (ft) 11
Slope (ft/ft) 0.0097

Sheet Flow

Subbasin Name
Drainage Area (ac)

Drainage Area (sq mi)

Shallow Concentrated Flow Total

Total

Open Channel General Flow

Total for Subbasin

Open Channel Ditch Flow Total

Open Channel Pipe Flow Total

Total

Other (Computed Separately) Total
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1988 Drainage Criteria Manual 
City of Wichita, Kansas 

Rainfall Intensity Table for Sedgwick County, KS 
 

The following tabulation contains rainfall intensity in inches per hour as derived from ESSA 
Weather Bureau Technical Paper 40 Modified to NWS Hydro-35, 1977 During First Hour. 

 
Table 1  Rainfall Intensity Table (Duration 15 min – 120 min) 

DURATION, 
in hours 

DURATION, 
in 

minutes 

RETURN PERIOD 

1 YR 2 YR 5 YR 10 YR 25 YR 50 YR 100 YR 

0.0833 5 4.18 5.57 6.53 7.41 8.52 9.48 10.32 
0.1000 6 3.99 5.32 6.25 7.09 8.16 9.09 9.89 
0.1167 7 3.81 5.09 5.99 6.81 7.84 8.74 9.50 
0.1333 8 3.66 4.89 5.75 6.55 7.55 8.42 9.15 
0.1500 9 3.52 4.70 5.54 6.31 7.28 8.13 8.83 
0.1667 10 3.39 4.52 5.34 6.09 7.04 7.86 8.54 
0.1833 11 3.27 4.36 5.16 5.89 6.81 7.61 8.27 
0.2000 12 3.18 4.21 4.99 5.71 6.60 7.38 8.02 
0.2167 13 3.05 4.08 4.84 5.53 6.41 7.17 7.79 
0.2333 14 2.96 3.95 4.69 5.37 6.23 6.97 7.57 
0.2500 15 2.87 3.83 4.56 5.22 6.06 6.78 7.37 
0.2667 16 2.78 3.72 4.43 5.08 5.90 6.60 7.18 
0.2833 17 2.71 3.61 4.31 4.95 5.75 6.44 7.00 
0.3000 18 2.63 3.51 4.20 4.83 5.61 6.29 6.84 
0.3167 19 2.56 3.42 4.10 4.71 5.47 6.14 6.68 
0.3333 20 2.50 3.33 4.00 4.60 5.35 6.00 6.53 
0.3500 21 2.44 3.25 3.90 4.50 5.23 5.87 6.39 
0.3667 22 2.38 3.17 3.81 4.40 5.12 5.75 6.26 
0.3833 23 2.32 3.10 3.73 4.31 5.01 5.63 6.13 
0.4000 24 2.27 3.03 3.65 4.22 4.91 5.52 6.01 
0.4167 25 2.22 2.96 3.57 4.13 4.81 5.41 5.90 
0.4333 26 2.20 2.90 3.50 4.05 4.72 5.31 5.79 
0.4500 27 2.16 2.84 3.43 3.98 4.63 5.21 5.69 
0.4667 28 2.14 2.78 3.37 3.90 4.55 5.12 5.59 
0.4833 29 2.11 2.72 3.30 3.83 4.47 5.03 5.49 
0.5000 30 2.08 2.67 3.24 3.76 4.39 4.94 5.40 
0.5167 31 2.05 2.62 3.19 3.70 4.32 4.86 5.32 
0.5333 32 2.02 2.57 3.10 3.63 4.25 4.79 5.22 
0.5500 33 1.99 2.52 3.05 3.57 4.18 4.71 5.14 
0.5667 34 1.96 2.48 3.01 3.51 4.11 4.63 5.07 
0.5833 35 1.93 2.44 2.98 3.46 4.05 4.56 5.00 
0.6000 36 1.91 2.39 2.93 3.41 3.99 4.50 4.93 
0.6167 37 1.89 2.35 2.88 3.36 3.93 4.43 4.86 
0.6333 38 1.87 2.32 2.84 3.31 3.87 4.37 4.79 
0.6500 39 1.85 2.28 2.80 3.26 3.82 4.31 4.73 
0.6667 40 1.83 2.24 2.76 3.22 3.76 4.25 4.66 
0.6833 41 1.81 2.21 2.72 3.17 3.71 4.19 4.60 
0.7000 42 1.79 2.18 2.68 3.13 3.66 4.13 4.54 
0.7167 43 1.77 2.14 2.64 3.09 3.61 4.08 4.49 
0.7333 44 1.75 2.11 2.61 3.05 3.57 4.03 4.43 
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DURATION, 
in hours 

DURATION, 
in 

minutes 

RETURN PERIOD 

1 YR 2 YR 5 YR 10 YR 25 YR 50 YR 100 YR 

0.7500 45 1.73 2.08 2.57 3.01 3.52 3.98 4.38 
0.7667 46 1.70 2.05 2.54 2.97 3.48 3.93 4.33 
0.7833 47 1.67 2.02 2.50 2.93 3.44 3.88 4.28 
0.8000 48 1.66 2.00 2.47 2.90 3.39 3.84 4.23 
0.8167 49 1.64 1.97 2.44 2.86 3.35 3.79 4.18 
0.8333 50 1.61 1.95 2.41 2.83 3.32 3.75 4.13 
0.8500 51 1.59 1.92 2.38 2.79 3.28 3.71 4.09 
0.8667 52 1.56 1.89 2.35 2.76 3.24 3.67 4.05 
0.8833 53 1.54 1.86 2.33 2.73 3.20 3.63 4.00 
0.9000 54 1.52 1.84 2.30 2.70 3.17 3.59 3.96 
0.9167 55 1.50 1.81 2.27 2.67 3.14 3.55 3.92 
0.9333 56 1.47 1.79 2.25 2.64 3.10 3.51 3.88 
0.9500 57 1.45 1.76 2.22 2.61 3.07 3.48 3.84 
0.9667 58 1.43 1.74 2.20 2.59 3.04 3.44 3.81 
0.9833 59 1.42 1.72 2.18 2.56 3.01 3.41 3.77 
1.0000 60 1.40 1.69 2.15 2.53 2.98 3.37 3.73 
1.0167 61 1.38 1.67 2.13 2.51 2.95 3.34 3.70 
1.0333 62 1.36 1.65 2.11 2.48 2.92 3.31 3.67 
1.0500 63 1.34 1.63 2.09 2.46 2.89 3.28 3.63 
1.0667 64 1.33 1.61 2.07 2.44 2.86 3.25 3.60 
1.0833 65 1.31 1.59 2.05 2.41 2.84 3.22 3.57 
1.1000 66 1.30 1.57 2.03 2.39 2.81 3.19 3.54 
1.1167 67 1.28 1.56 2.01 2.37 2.79 3.16 3.51 
1.1333 68 1.26 1.54 1.99 2.35 2.76 3.13 3.48 
1.1500 69 1.25 1.52 1.97 2.33 2.74 3.10 3.45 
1.1667 70 1.24 1.50 1.95 2.31 2.71 3.08 3.42 
1.1833 71 1.22 1.49 1.93 2.28 2.69 3.05 3.39 
1.2000 72 1.21 1.47 1.92 2.26 2.67 3.02 3.36 
1.2167 73 1.20 1.46 1.90 2.25 2.64 3.00 3.34 
1.2333 74 1.18 1.44 1.88 2.23 2.63 2.98 3.31 
1.2500 75 1.17 1.43 1.86 2.21 2.61 2.95 3.29 
1.2667 76 1.16 1.41 1.85 2.19 2.58 2.93 3.26 
1.2833 77 1.15 1.40 1.83 2.17 2.55 2.90 3.24 
1.3000 78 1.13 1.38 1.82 2.15 2.53 2.88 3.22 
1.3167 79 1.12 1.37 1.80 2.14 2.50 2.86 3.19 
1.3333 80 1.11 1.36 1.79 2.12 2.48 2.84 3.16 
1.3500 81 1.10 1.34 1.77 2.10 2.46 2.82 3.13 
1.3667 82 1.09 1.33 1.76 2.08 2.43 2.79 3.10 
1.3833 83 1.08 1.32 1.74 2.06 2.41 2.76 3.07 
1.4000 84 1.07 1.31 1.73 2.04 2.39 2.74 3.04 
1.4167 85 1.07 1.30 1.72 2.02 2.37 2.71 3.01 
1.4333 86 1.05 1.28 1.70 2.00 2.34 2.69 2.99 
1.4500 87 1.04 1.27 1.69 1.99 2.32 2.66 2.96 
1.4667 88 1.03 1.26 1.68 1.97 2.30 2.64 2.93 
1.4833 89 1.02 1.25 1.68 1.95 2.28 2.62 2.91 
1.5000 90 1.01 1.24 1.66 1.93 2.26 2.59 2.88 
1.5167 91 1.00 1.23 1.65 1.92 2.24 2.57 2.86 
1.5333 92 1.00 1.22 1.63 1.90 2.22 2.55 2.83 
1.5500 93 0.99 1.21 1.62 1.89 2.20 2.53 2.81 
1.5667 94 0.98 1.20 1.61 1.87 2.19 2.51 2.79 
1.5833 95 0.97 1.19 1.59 1.85 2.17 2.49 2.76 
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DURATION, 
in hours 

DURATION, 
in 

minutes 

RETURN PERIOD 

1 YR 2 YR 5 YR 10 YR 25 YR 50 YR 100 YR 

1.6000 96 0.96 1.18 1.58 1.84 2.15 2.46 2.74 
1.6167 97 0.96 1.17 1.57 1.82 2.13 2.44 2.72 
1.6333 98 0.95 1.16 1.56 1.81 2.12 2.42 2.70 
1.6500 99 0.94 1.15 1.54 1.80 2.10 2.41 2.67 
1.6667 100 0.93 1.14 1.53 1.78 2.08 2.39 2.65 
1.6833 101 0.93 1.13 1.52 1.77 2.08 2.39 2.65 
1.7000 102 0.92 1.13 1.51 1.75 2.05 2.35 2.61 
1.7167 103 0.91 1.12 1.50 1.74 2.04 2.33 2.59 
1.7333 104 0.90 1.11 1.49 1.73 2.02 2.31 2.57 
1.7500 105 0.90 1.10 1.47 1.72 2.01 2.30 2.55 
1.7667 106 0.89 1.09 1.46 1.70 1.99 2.28 2.54 
1.7833 107 0.88 1.09 1.45 1.69 1.98 2.26 2.52 
1.8000 108 0.88 1.08 1.44 1.68 1.96 2.25 2.50 
1.8167 109 0.87 1.07 1.43 1.67 1.95 2.23 2.48 
1.8333 110 0.87 1.06 1.42 1.65 1.93 2.21 2.46 
1.8500 111 0.86 1.06 1.41 1.64 1.92 2.20 2.45 
1.8667 112 0.85 1.05 1.40 1.63 1.91 2.18 2.43 
1.8833 113 0.85 1.04 1.39 1.62 1.89 2.17 2.41 
1.9000 114 0.84 1.03 1.38 1.61 1.88 2.15 2.40 
1.9167 115 0.84 1.03 1.37 1.60 1.87 2.14 2.38 
1.9333 116 0.83 1.02 1.36 1.59 1.86 2.12 2.36 
1.9500 117 0.82 1.01 1.36 1.58 1.84 2.11 2.35 
1.9667 118 0.82 1.01 1.35 1.57 1.83 2.09 2.33 
1.9833 119 0.81 1.00 1.34 1.56 1.82 2.08 2.32 
2.0000 120  0.81 0.99 1.33 1.55 1.81 2.07 2.30 
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3.0 Post-Development Conditions Information 
 
3.1 Post-Development Conditions Drainage Map 
 
3.1.1 Proposed Project Boundary 
 
The one-step final plat showing property boundaries is included as Exhibit 1-3. 
 
3.1.2 On-Site and Off-Site Topography 
 
Topography in the area is shown on the drainage plan, Exhibit 1-1. 
 
3.1.3 Existing On-Site and Off-Site Drainage Features Remaining 
 
The southwest detention pond shall be expanded and serve as detention for the proposed 
development.  The storm sewer system along 47th Street draining the KTA to Channel basin 
remains unchanged until to highway ditch is re-routed.  Also, the two small RCPs draining 
south from 47th Street South shall remain and be connected to a proposed 12’x6’ RCB in the 
street right-of-way. 
 
3.1.4 Location and Description of Off-Site Through-Drainage Conveyances 
 
The highway ditch for the KTA shall be re-routed along the east and north property lines 
within the 47th Street South dedicated right-of-way.  A planned 12’x6’ RCB shall occupy part 
of the ditch along the north property line. 
 
3.1.5 Footprint of Proposed Impervious Areas 
 
Conceptual impervious areas are shown on the site layout.  The total impervious area for the 
developed condition, estimated based on actual land use, is estimated at 85% of the drainage 
areas. Therefore, the total impervious area on the entire site could be up to 42.84 acres. 
 
3.1.6 Location of Proposed Utilities 
 
Proposed utilities shall be laid out as part of future construction plans to be submitted to the 
City for review.  This shall include the extension of water and sewer mains to serve the 
proposed development and run along the planned Washington Street right-of-way.  Storm 
sewer extensions to convey drainage within the site are shown on the proposed drainage plan 
map (Exhibit 1-1).  The plat (Exhibit 1-3) shows proposed easements, which will be the 
location for any future utilities. 
 
3.1.7 Delineation of Predominant Soils 
 
The predominant soil type is discussed in section 2.1.8.  See Exhibit 1-6 for NRCS Soil 
Survey map and information showing existing soil types and descriptions.   
 



 

3.1.8 Land Use Cover per NRCS Nomenclature 
 
All undisturbed areas within the site currently have fair grass cover and minimal 
concentrations of trees and shrubs.  The dry detention area along the east boundary and along 
the south property line contains a good cover of trees. 
 
3.1.9 Internal Drainage Sub-Basin Boundaries 
 
The proposed drainage plan (Exhibit 1-1) delineates the proposed internal sub-basins and 
Exhibit 3-1 shows a table of the areas. 
 
3.1.10 Proposed Limits of Land Disturbing Activity 
 
Clearing and grading shall be done only as needed for development and will be established 
upon any submittal for site improvements.   
 
3.1.11 Time of Concentration Flow Paths 
 
The proposed drainage plan in Exhibit 1-1 shows the general flow paths for each drainage 
area in the three main basins.  The sub-basin site drainage is collected in proposed storm 
sewer systems as shown and drains into the proposed detention pond to the southwest corner 
of the property.  Overflow beyond the design level of the pond flows to a proposed channel 
along the south property line and into the current Riverside Drainage Channel.  The flow to 
these areas is mostly sheet flow with minor concentrated flow at the lower ends of the basins.  
The KTA drainage flows from the 47th Street South storm sewer system and into a highway 
ditch that shall be re-routed through a 12’x6’ RCB and around the north end of the property.  
The ditch ultimately drains into the Riverside Channel.     
 
3.2 Proposed Conveyances Map 
 
3.2.1 On-Site and Off-Site Drainage Features Proposed 
 
Existing conveyance systems are shown on Exhibit 1-1.   
 
3.2.2 Storm Sewer System Components 
 
Proposed changes to existing systems are discussed in Section 3.1.11 and further lot 
development would include adding grated inlets at sump areas as needed in proposed parking 
areas and connecting to the proposed storm sewer system along Washington Street and/or the 
east property line.  The drainage plan shows the location of proposed changes required for 
the detention pond.  Any additional storm sewer designs shall comply with the latest City of 
Wichita design criteria to convey any added site runoff.   
 
3.2.3 Stormwater Flow for Sub-Basin or Drainage Area > 40 Acres 
 
Proposed drainage areas and sub-basin do not exceed 40 acres. 



 

 
3.2.4 Location of Stormwater Management Facilities 
 
The existing detention area located in the southwest corner of the site shall be expanded to 
reduce proposed run-off and outlet in a manner similar to the existing flows controls 
 
3.2.5 Proposed Energy Dissipaters and Other Channel Protection Devices 
 
The outlet for the proposed detention pond shall be lined with rip-rap to dissipate energy and 
limit erosion. 
 
3.2.6 Locations and Dimensions of Proposed Channel, Bridge, and Culvert Crossings 
 
A proposed 4’-wide pond outlet channel will run along the south side of the property as 
shown on the drainage plan.  Also, a 12’x6’ RCB shall run along to north side of the property 
in the 47th Street South right-of-way to facilitate re-routing the KTA drainage basin flows. 
 
3.2.7 Normal Pool and 100-Year Pool Elevations for Ponds and Lakes 
 
The dry detention pond shall have a design water surface elevation of 1264.2 based on a 4’-
wide outlet weir at an elevation of 1265.0 and a pond over flow channel with a width of 4' 
and elevation of 1265.0 at the pond control weir.  See Exhibit 1-1 for layout of the pond.  
Maximum ponding within future parking areas shall be limited to 0.5' above the inlet tops.   
 
3.2.8 Permanent Concrete Outfall Control Structures for Ponds 
 
As mentioned above, the pond control structure is designed as a 4’-wide concrete weir wall at 
the pond outlet.  The weir should be a Cipoletti shape and be at least nine-inches thick with 
reinforcing steel.  The flow line of the weir shall be set at an elevation of 1265.0 
 
3.2.9 Emergency Overflow Spillways and Top of Berm Elevations for Ponds 
 
Overflow from the pond shall continue past the weir wall and into the proposed four-foot-
wide ditch as shown on the drainage plan.  The top of berm elevation around to pond shall be 
no less than a 1265.5. 
 
3.2.10 Floodplains, Ponds, and Stormwater Management Facilities Located in Reserves 
 
A FEMA CLOMR is pending for the Riverside Drainage Channel and includes this site at or 
above the proposed base flood elevation.  Detention pond shall be within a reserve as shown 
by the plat.  The Drainage Plan shows this proposed reserve area for the pond as well.  It is 
expected that the final location of the pond be determined as part of the final design and 
grading plans for the property.  Changes to this Drainage Plan must be approved by the 
appropriate governing body prior to issuing any building permit to ensure that drainage 
requirements are met. 
 



 

 
3.3 Post-Development Conditions Hydrology and Hydraulics 
 
3.3.1 Narrative of the Hydrologic Analysis Methodology 
 
The analysis was completed using the SCS Hydrograph method.  The 1, 2, 5, 10, 25, & 100 
year, 24-hour storm events were evaluated.  The analysis information appears in Exhibit 3-2.   
 
3.3.2 Summary Table of Drainage Sub-Basin Hydrologic Parameters  

Drainage Basin Area (Acres) Curve Number Tc (min)

KTA to Channel 39.88 90.8 21.9
Site to Channel 10.03 90.0 15.0
Site to Pond 38.84 84.8 15.0  

 
3.3.3 Table of Post-Development Condition Runoff Curve Numbers 
 
For the post-development condition, the curve numbers were weighted based on area of their 
respective hydrologic soil groups over the site and include adjustment for impervious areas.  
The results are shown in the table below. 
 

Hydrologic % of Area CN
Soil # Soil Information Group Square Feet Acres % Existing
5672 Waldeck sandy loam, occasionally flooded C 811735.31 18.635 46.73% 91.0
5928 Pratt loamy fine sand, 1 to 5 percent slopes A 14023.28 0.322 0.81% 81.0
6224 Canadian fine sandy loam, rarely flooded B 60143.29 1.381 3.46% 88.0
6228 Canadian-Waldeck fine sandy loam, rarely flooded C 851192.36 19.541 49.00% 91.0

TOTALS 1737094.24 39.878 100.00% 90.8

Hydrologic % of Area CN
Soil # Soil Information Group Square Feet Acres % Proposed
5672 Waldeck sandy loam, occasionally flooded C 393867.54 9.042 90.16% 91.0
5928 Pratt loamy fine sand, 1 to 5 percent slopes A 43008.56 0.987 9.84% 81.0

TOTALS 436876.10 10.029 100.00% 90.0

Hydrologic % of Area CN
Soil # Soil Information Group Square Feet Acres % Proposed
5672 Waldeck sandy loam, occasionally flooded C 645481.25 14.818 38.15% 91.0
5928 Pratt loamy fine sand, 1 to 5 percent slopes A 1046582.00 24.026 61.85% 81.0

TOTALS 1692063.25 38.844 100.00% 84.8

KTA to Channel Area

Site to Channel Area

Site to Pond Area

 
3.3.4 Table of Post-Development Condition Times of Concentration 
 
Area Tc (min)

KTA to Channel 21.9
Site to Channel 15.0
Site to Pond 15.0  



 

 
Supporting data and calculations are found on the time of concentration worksheet attached 
as Exhibit 3-3. 
 
3.3.5 Cross-Sections and Other Diagrams of Hydraulic Features 
 
All proposed channels/ditches shall have maximum side slopes of 4:1.   
 
3.3.6 Hydrologic and Hydraulic Analyses 
 
Post-development condition analysis report attached as Exhibit 3-2. 
 
3.3.7 Downstream Peak Discharge Assessment (10% Rule) 
 
The drainage area in this study is near the bottom of the Big Slough South (Riverside 
Drainage Channel) contributing basin.  Continuing a basin to the end of the said basin would 
yield less than 504 acres to evaluate the 10% rule.   
 
3.3.8 Stage-Storage-Discharge Curves 
 
Storage curve was computed for the volume of water that could be stored for proposed runoff 
within the southwest drainage area.  Exhibit 3-2 includes design information for the detention 
pond along with all hydrograph data.  The resulting stage-storage-discharge table is shown on 
the Drainage Plan as well (Exhibit 1-1).  All storm events' proposed outflow through the 
pond give a significant decrease in post-developed flows in relation to existing flows as 
discussed for an overall reduction of flows to the Riverside Drainage Channel.   
 

3.3.9 Pond Contours on the Master Grading Plan 
 
The detention pond and proposed location is shown on the Drainage Plan (Exhibit 1-1).  The 
pond shall be constructed with the initial phase of development and will be shown as part of 
the master grading plan. 
 

3.3.10 One Foot of Freeboard Above the 100-Year, 24-Hour High Water Level 
 

The freeboard for the detention facility is a minimum of one foot (1') above the proposed 
design water surface elevation.  The top of the pond in the design calculations was set to an 
elevation of 1265.50.  The HWL designed for the pond is 1263.93. 
 

3.3.11 Runoff Discharge Comparison 
 

No relevant impacts are noted from this analysis.  With the dry detention system, flows are 
not increasing out of that system and therefore have no impact on the downstream existing 
pond.  



 

 
3.4 Stormwater Quantity Control Sizing 
 

3.4.1 Hydraulic Sizing Calculations 
 
Storm water controls will include appropriate inlet and pipe networks at locations to be 
finalized as part of the construction plans.  The proposed layouts and calculations are shown 
in Exhibit 3-4.  These networks will convey the five-year storm at a minimum.  Sump 
locations in specific drainage areas will have flows routed overland to other low points and 
carried through the remainder of the system.   
 

3.4.2 Table of Stormwater Quantity Management Controls 
 
Exhibit 3-4 includes a summary table of the proposed storm sewer networks. 
 
3.4.3 Typical Details 
 
All structures shall conform to City of Wichita standards. 
 
3.5 Stormwater Quality Management Facilities 
 
3.5.1 Table of Stormwater Quality Management Facilities 
 
Facilities are listed in Exhibit 3-5. 
 
3.5.2 Maintenance Responsibility of Stormwater Management Facilities 
 
The maintenance of storm water management facilities shall be the responsibility of the 
owner and shall be transferred to new owner upon the sale of any part thereof. 
 
3.5.3 Water Quality Volume 
 
Water quality volume calculated on Exhibit 3-6.  All future lot developments shall address 
specific water quality requirements for each outlet to the Riverside Drainage Channel. 
 
3.5.4 % TSS Removal Value 
 
Values for each basin shown on Exhibit 3-5. 
 
3.5.5 Channel Protection Volume 
 
Values for each basin shown on Exhibit 3-6. 
 
3.5.6 Water Quality Volume and Channel Protection Volume Orifice Sizing 
 



 

Outlet for these volumes shall be based on infiltration rate on the detention pond.  Typical 
rate for site soils is 1 to 2 in/hr which gives the required detention time of 24 to 24 hours as 
shown below. 
 

Infiltration Cummulative
Area Acre Storage Total Acre-feet Flow (in/hr) Stage Time (sec) Time (sec)

1267.50 153469.00 3.52 3.41 24.40 7.11 10.00 0
1266.50 143275.00 3.29 3.18 20.99 6.63 9.00 0
1265.50 133342.00 3.06 2.95 17.82 6.17 8.00 21611 21611 6.0 hours
1264.50 123669.00 2.84 2.73 14.87 5.73 7.00 21598 43208 12.0 hours
1263.50 114257.00 2.62 2.52 12.14 5.29 6.00 21590 64799 18.0 hours
1262.50 105105.00 2.41 2.31 9.62 4.87 5.00 21591 86389 24.0 hours
1261.50 96234.00 2.21 2.11 7.31 4.46 4.00 21580 107969 30.0 hours
1260.50 87657.00 2.01 1.92 5.20 4.06 3.00 21583 129553 36.0 hours
1259.50 79365.00 1.82 1.73 3.28 3.67 2.00 21607 151160 42.0 hours
1258.50 71354.00 1.64 1.55 1.55 3.30 1.00 21624 172784 48.0 hours
1257.50 63619.00 1.46 0.00 0.00 0.00 0.00 0 172784 48.0 hours

 
 
3.5.7 Additional Calculations 
 
No additional calculations at this time. 
 
3.5.8 Typical Details 
 
All structures shall conform to City of Wichita standards. 
 
 
 
 



 

SOUTHFORK COMMERCIAL ADDITION 
 

 
 
 

EXHIBIT 3-1 
 



EXISTING PROPOSED

Parcel 

Name
Square Feet Acres

Parcel 

Name
Square Feet Acres

1        1,786,234.42  41.01 DA‐1        1,737,094.24  39.88

2        1,697,772.00  38.97 DA‐2           436,876.10  10.03

3           381,846.46  8.77 DA‐3             47,995.10  1.10

DA‐4             25,218.40  0.58

DA‐5           104,327.27  2.40

DA‐6             65,017.45  1.49

DA‐7             28,017.34  0.64

DA‐8             30,640.71  0.70

DA‐9             86,107.90  1.98

DA‐10           113,035.18  2.59

DA‐11             53,740.75  1.23

DA‐12             40,005.17  0.92

DA‐13           102,269.10  2.35

DA‐14             88,834.48  2.04

DA‐15             30,642.47  0.70

DA‐16             71,864.17  1.65

DA‐17             70,071.10  1.61

DA‐18             66,784.58  1.53

DA‐19             53,283.92  1.22

DA‐20             73,764.02  1.69

DA‐21             96,429.14  2.21

DA‐22           444,014.99  10.19

KTA to Channel 41.01 KTA to Channel 39.88

Site to Channel 38.97 Site to Channel 10.03

Site to Pond 8.77 Site to Pond 38.84

Total 88.75 Total 88.75

SOUTHFORK COMMERCIAL ADDITION SUB‐BASIN AREAS



 

SOUTHFORK COMMERCIAL ADDITION 
 

 
 
 

EXHIBIT 3-2 
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Hydrograph Return Period Recap
1

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 ------ 83.05 110.66 ------- 147.42 174.86 211.25 238.41 265.47 Prop KTA

2 SCS Runoff ------ 23.53 31.58 ------- 42.31 50.32 60.96 68.89 76.80 Prop to Channel

3 SCS Runoff ------ 72.95 103.03 ------- 144.13 175.25 216.83 247.99 279.08 Prop to Pond

4 Reservoir 3 3.546 3.834 ------- 4.230 4.527 4.914 5.199 5.479 Pond Outflow

Proj. file: P:\858\Southfork Drainage\Proposed Condition.gpw Friday, Jan 27, 2012

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8



Hydrograph Summary Report
2

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 83.05 2 726 288,749 ------ ------ ------ Prop KTA

2 SCS Runoff 23.53 2 722 66,533 ------ ------ ------ Prop to Channel

3 SCS Runoff 72.95 2 722 204,543 ------ ------ ------ Prop to Pond

4 Reservoir 3.546 2 838 204,523 3 1259.15 116,743 Pond Outflow

P:\858\Southfork Drainage\Proposed Condition.gpwReturn Period: 1 Year Friday, Jan 27, 2012

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 1

Prop KTA

Hydrograph type =  SCS Runoff Peak discharge =  83.05 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  288,749 cuft
Drainage area =  39.880 ac Curve number =  91*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  21.90 min
Total precip. =  2.88 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(18.630 x 91) + (0.320 x 81) + (1.380 x 88) + (19.550 x 91)] / 39.880

3

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

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

60.00 60.00

70.00 70.00

80.00 80.00

90.00 90.00

Q (cfs)

Time (min)

Prop KTA
Hyd. No. 1 -- 1 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 2

Prop to Channel

Hydrograph type =  SCS Runoff Peak discharge =  23.53 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  66,533 cuft
Drainage area =  10.030 ac Curve number =  90*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  2.88 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(9.040 x 91) + (0.990 x 81)] / 10.030

4
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Hyd. No. 2 -- 1 Year

Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 3

Prop to Pond

Hydrograph type =  SCS Runoff Peak discharge =  72.95 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  204,543 cuft
Drainage area =  38.840 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  2.88 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(14.820 x 91) + (24.020 x 81)] / 38.840

5
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Hyd. No. 3 -- 1 Year

Hyd No. 3



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 4

Pond Outflow

Hydrograph type =  Reservoir Peak discharge =  3.546 cfs
Storm frequency =  1 yrs Time to peak =  838 min
Time interval =  2 min Hyd. volume =  204,523 cuft
Inflow hyd. No. =  3 - Prop to Pond Max. Elevation =  1259.15 ft
Reservoir name =  POND Max. Storage =  116,743 cuft

Storage Indication method used.  Outflow includes exfiltration.

6
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Hyd No. 4 Hyd No. 3 Total storage used = 116,743 cuft



Pond Report 7

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Pond No. 1 -  POND

Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 1257.50 ft

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

0.00 1257.50 63,619 0 0
1.00 1258.50 71,354 67,487 67,487
2.00 1259.50 79,365 75,360 142,846
3.00 1260.50 87,657 83,511 226,357
4.00 1261.50 96,234 91,946 318,303
5.00 1262.50 105,105 100,670 418,972
6.00 1263.50 114,257 109,681 528,653
7.00 1264.50 123,669 118,963 647,616
8.00 1265.50 133,342 128,506 776,122
9.00 1266.50 143,275 138,309 914,430

10.00 1267.50 153,469 148,372 1,062,802

Culvert / Orifice Structures Weir Structures

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

Rise (in) Inactive Inactive Inactive Inactive

Span (in) =  0.00 0.00 0.00 0.00

No. Barrels =  1 1 0 1

Invert El. (ft) =  0.00 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 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 Yes

Crest Len (ft) =  4.00 Inactive Inactive 0.00

Crest El. (ft) =  1265.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Ciplti Ciplti --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  2.000 (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 1257.50 --- --- --- --- 0.00 --- --- --- 0.000 --- 0.000
0.10 6,749 1257.60 --- --- --- --- 0.00 --- --- --- 0.330 --- 0.330
0.20 13,497 1257.70 --- --- --- --- 0.00 --- --- --- 0.661 --- 0.661
0.30 20,246 1257.80 --- --- --- --- 0.00 --- --- --- 0.991 --- 0.991
0.40 26,995 1257.90 --- --- --- --- 0.00 --- --- --- 1.321 --- 1.321
0.50 33,743 1258.00 --- --- --- --- 0.00 --- --- --- 1.652 --- 1.652
0.60 40,492 1258.10 --- --- --- --- 0.00 --- --- --- 1.982 --- 1.982
0.70 47,241 1258.20 --- --- --- --- 0.00 --- --- --- 2.312 --- 2.312
0.80 53,989 1258.30 --- --- --- --- 0.00 --- --- --- 2.643 --- 2.643
0.90 60,738 1258.40 --- --- --- --- 0.00 --- --- --- 2.973 --- 2.973
1.00 67,487 1258.50 --- --- --- --- 0.00 --- --- --- 3.303 --- 3.303
1.10 75,022 1258.60 --- --- --- --- 0.00 --- --- --- 3.340 --- 3.340
1.20 82,558 1258.70 --- --- --- --- 0.00 --- --- --- 3.378 --- 3.378
1.30 90,094 1258.80 --- --- --- --- 0.00 --- --- --- 3.415 --- 3.415
1.40 97,630 1258.90 --- --- --- --- 0.00 --- --- --- 3.452 --- 3.452
1.50 105,166 1259.00 --- --- --- --- 0.00 --- --- --- 3.489 --- 3.489
1.60 112,702 1259.10 --- --- --- --- 0.00 --- --- --- 3.526 --- 3.526
1.70 120,238 1259.20 --- --- --- --- 0.00 --- --- --- 3.563 --- 3.563
1.80 127,774 1259.30 --- --- --- --- 0.00 --- --- --- 3.600 --- 3.600
1.90 135,310 1259.40 --- --- --- --- 0.00 --- --- --- 3.637 --- 3.637
2.00 142,846 1259.50 --- --- --- --- 0.00 --- --- --- 3.674 --- 3.674
2.10 151,197 1259.60 --- --- --- --- 0.00 --- --- --- 3.713 --- 3.713
2.20 159,548 1259.70 --- --- --- --- 0.00 --- --- --- 3.751 --- 3.751
2.30 167,899 1259.80 --- --- --- --- 0.00 --- --- --- 3.789 --- 3.789
2.40 176,250 1259.90 --- --- --- --- 0.00 --- --- --- 3.828 --- 3.828
2.50 184,602 1260.00 --- --- --- --- 0.00 --- --- --- 3.866 --- 3.866
2.60 192,953 1260.10 --- --- --- --- 0.00 --- --- --- 3.905 --- 3.905
2.70 201,304 1260.20 --- --- --- --- 0.00 --- --- --- 3.943 --- 3.943
2.80 209,655 1260.30 --- --- --- --- 0.00 --- --- --- 3.981 --- 3.981
2.90 218,006 1260.40 --- --- --- --- 0.00 --- --- --- 4.020 --- 4.020
3.00 226,357 1260.50 --- --- --- --- 0.00 --- --- --- 4.058 --- 4.058
3.10 235,552 1260.60 --- --- --- --- 0.00 --- --- --- 4.098 --- 4.098

Continues on next page...



8

POND

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

3.20 244,746 1260.70 --- --- --- --- 0.00 --- --- --- 4.138 --- 4.138
3.30 253,941 1260.80 --- --- --- --- 0.00 --- --- --- 4.177 --- 4.177
3.40 263,135 1260.90 --- --- --- --- 0.00 --- --- --- 4.217 --- 4.217
3.50 272,330 1261.00 --- --- --- --- 0.00 --- --- --- 4.257 --- 4.257
3.60 281,524 1261.10 --- --- --- --- 0.00 --- --- --- 4.296 --- 4.296
3.70 290,719 1261.20 --- --- --- --- 0.00 --- --- --- 4.336 --- 4.336
3.80 299,913 1261.30 --- --- --- --- 0.00 --- --- --- 4.376 --- 4.376
3.90 309,108 1261.40 --- --- --- --- 0.00 --- --- --- 4.416 --- 4.416
4.00 318,303 1261.50 --- --- --- --- 0.00 --- --- --- 4.455 --- 4.455
4.10 328,369 1261.60 --- --- --- --- 0.00 --- --- --- 4.496 --- 4.496
4.20 338,436 1261.70 --- --- --- --- 0.00 --- --- --- 4.537 --- 4.537
4.30 348,503 1261.80 --- --- --- --- 0.00 --- --- --- 4.578 --- 4.578
4.40 358,570 1261.90 --- --- --- --- 0.00 --- --- --- 4.620 --- 4.620
4.50 368,637 1262.00 --- --- --- --- 0.00 --- --- --- 4.661 --- 4.661
4.60 378,704 1262.10 --- --- --- --- 0.00 --- --- --- 4.702 --- 4.702
4.70 388,771 1262.20 --- --- --- --- 0.00 --- --- --- 4.743 --- 4.743
4.80 398,838 1262.30 --- --- --- --- 0.00 --- --- --- 4.784 --- 4.784
4.90 408,905 1262.40 --- --- --- --- 0.00 --- --- --- 4.825 --- 4.825
5.00 418,972 1262.50 --- --- --- --- 0.00 --- --- --- 4.866 --- 4.866
5.10 429,940 1262.60 --- --- --- --- 0.00 --- --- --- 4.908 --- 4.908
5.20 440,908 1262.70 --- --- --- --- 0.00 --- --- --- 4.951 --- 4.951
5.30 451,876 1262.80 --- --- --- --- 0.00 --- --- --- 4.993 --- 4.993
5.40 462,844 1262.90 --- --- --- --- 0.00 --- --- --- 5.035 --- 5.035
5.50 473,813 1263.00 --- --- --- --- 0.00 --- --- --- 5.078 --- 5.078
5.60 484,781 1263.10 --- --- --- --- 0.00 --- --- --- 5.120 --- 5.120
5.70 495,749 1263.20 --- --- --- --- 0.00 --- --- --- 5.163 --- 5.163
5.80 506,717 1263.30 --- --- --- --- 0.00 --- --- --- 5.205 --- 5.205
5.90 517,685 1263.40 --- --- --- --- 0.00 --- --- --- 5.247 --- 5.247
6.00 528,653 1263.50 --- --- --- --- 0.00 --- --- --- 5.290 --- 5.290
6.10 540,549 1263.60 --- --- --- --- 0.00 --- --- --- 5.333 --- 5.333
6.20 552,446 1263.70 --- --- --- --- 0.00 --- --- --- 5.377 --- 5.377
6.30 564,342 1263.80 --- --- --- --- 0.00 --- --- --- 5.420 --- 5.420
6.40 576,238 1263.90 --- --- --- --- 0.00 --- --- --- 5.464 --- 5.464
6.50 588,135 1264.00 --- --- --- --- 0.00 --- --- --- 5.508 --- 5.508
6.60 600,031 1264.10 --- --- --- --- 0.00 --- --- --- 5.551 --- 5.551
6.70 611,927 1264.20 --- --- --- --- 0.00 --- --- --- 5.595 --- 5.595
6.80 623,824 1264.30 --- --- --- --- 0.00 --- --- --- 5.638 --- 5.638
6.90 635,720 1264.40 --- --- --- --- 0.00 --- --- --- 5.682 --- 5.682
7.00 647,616 1264.50 --- --- --- --- 0.00 --- --- --- 5.725 --- 5.725
7.10 660,467 1264.60 --- --- --- --- 0.00 --- --- --- 5.770 --- 5.770
7.20 673,317 1264.70 --- --- --- --- 0.00 --- --- --- 5.815 --- 5.815
7.30 686,168 1264.80 --- --- --- --- 0.00 --- --- --- 5.860 --- 5.860
7.40 699,018 1264.90 --- --- --- --- 0.00 --- --- --- 5.905 --- 5.905
7.50 711,869 1265.00 --- --- --- --- 0.00 --- --- --- 5.949 --- 5.949
7.60 724,719 1265.10 --- --- --- --- 0.42 --- --- --- 5.994 --- 6.415
7.70 737,570 1265.20 --- --- --- --- 1.19 --- --- --- 6.039 --- 7.230
7.80 750,421 1265.30 --- --- --- --- 2.19 --- --- --- 6.084 --- 8.273
7.90 763,271 1265.40 --- --- --- --- 3.37 --- --- --- 6.128 --- 9.498
8.00 776,122 1265.50 --- --- --- --- 4.71 --- --- --- 6.173 --- 10.88
8.10 789,952 1265.60 --- --- --- --- 6.19 --- --- --- 6.219 --- 12.41
8.20 803,783 1265.70 --- --- --- --- 7.80 --- --- --- 6.265 --- 14.07
8.30 817,614 1265.80 --- --- --- --- 9.53 --- --- --- 6.311 --- 15.84
8.40 831,445 1265.90 --- --- --- --- 11.37 --- --- --- 6.357 --- 17.73
8.50 845,276 1266.00 --- --- --- --- 13.32 --- --- --- 6.403 --- 19.72
8.60 859,107 1266.10 --- --- --- --- 15.37 --- --- --- 6.449 --- 21.82
8.70 872,938 1266.20 --- --- --- --- 17.51 --- --- --- 6.495 --- 24.00
8.80 886,769 1266.30 --- --- --- --- 19.74 --- --- --- 6.541 --- 26.29
8.90 900,599 1266.40 --- --- --- --- 22.07 --- --- --- 6.587 --- 28.65
9.00 914,430 1266.50 --- --- --- --- 24.47 --- --- --- 6.633 --- 31.10
9.10 929,267 1266.60 --- --- --- --- 26.96 --- --- --- 6.680 --- 33.64
9.20 944,104 1266.70 --- --- --- --- 29.52 --- --- --- 6.727 --- 36.25
9.30 958,942 1266.80 --- --- --- --- 32.17 --- --- --- 6.775 --- 38.94
9.40 973,779 1266.90 --- --- --- --- 34.89 --- --- --- 6.822 --- 41.71
9.50 988,616 1267.00 --- --- --- --- 37.67 --- --- --- 6.869 --- 44.54
9.60 1,003,453 1267.10 --- --- --- --- 40.53 --- --- --- 6.916 --- 47.45
9.70 1,018,290 1267.20 --- --- --- --- 43.46 --- --- --- 6.963 --- 50.43
9.80 1,033,128 1267.30 --- --- --- --- 46.46 --- --- --- 7.011 --- 53.47
9.90 1,047,965 1267.40 --- --- --- --- 49.53 --- --- --- 7.058 --- 56.58

10.00 1,062,802 1267.50 --- --- --- --- 52.65 --- --- --- 7.105 --- 59.76

...End



Hydrograph Summary Report
9

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 110.66 2 726 388,404 ------ ------ ------ Prop KTA

2 SCS Runoff 31.58 2 722 90,227 ------ ------ ------ Prop to Channel

3 SCS Runoff 103.03 2 722 289,188 ------ ------ ------ Prop to Pond

4 Reservoir 3.834 2 884 289,167 3 1259.92 177,652 Pond Outflow

P:\858\Southfork Drainage\Proposed Condition.gpwReturn Period: 2 Year Friday, Jan 27, 2012

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 1

Prop KTA

Hydrograph type =  SCS Runoff Peak discharge =  110.66 cfs
Storm frequency =  2 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  388,404 cuft
Drainage area =  39.880 ac Curve number =  91*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  21.90 min
Total precip. =  3.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(18.630 x 91) + (0.320 x 81) + (1.380 x 88) + (19.550 x 91)] / 39.880
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Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 2

Prop to Channel

Hydrograph type =  SCS Runoff Peak discharge =  31.58 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  90,227 cuft
Drainage area =  10.030 ac Curve number =  90*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  3.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(9.040 x 91) + (0.990 x 81)] / 10.030
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Hyd. No. 2 -- 2 Year

Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 3

Prop to Pond

Hydrograph type =  SCS Runoff Peak discharge =  103.03 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  289,188 cuft
Drainage area =  38.840 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  3.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(14.820 x 91) + (24.020 x 81)] / 38.840
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Hyd. No. 3 -- 2 Year

Hyd No. 3



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 4

Pond Outflow

Hydrograph type =  Reservoir Peak discharge =  3.834 cfs
Storm frequency =  2 yrs Time to peak =  884 min
Time interval =  2 min Hyd. volume =  289,167 cuft
Inflow hyd. No. =  3 - Prop to Pond Max. Elevation =  1259.92 ft
Reservoir name =  POND Max. Storage =  177,652 cuft

Storage Indication method used.  Outflow includes exfiltration.
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Hyd No. 4 Hyd No. 3 Total storage used = 177,652 cuft



Hydrograph Summary Report
14

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 147.42 2 726 523,971 ------ ------ ------ Prop KTA

2 SCS Runoff 42.31 2 722 122,585 ------ ------ ------ Prop to Channel

3 SCS Runoff 144.13 2 722 407,422 ------ ------ ------ Prop to Pond

4 Reservoir 4.230 2 934 407,402 3 1260.93 266,261 Pond Outflow

P:\858\Southfork Drainage\Proposed Condition.gpwReturn Period: 5 Year Friday, Jan 27, 2012
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 1

Prop KTA

Hydrograph type =  SCS Runoff Peak discharge =  147.42 cfs
Storm frequency =  5 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  523,971 cuft
Drainage area =  39.880 ac Curve number =  91*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  21.90 min
Total precip. =  4.56 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(18.630 x 91) + (0.320 x 81) + (1.380 x 88) + (19.550 x 91)] / 39.880
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Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 2

Prop to Channel

Hydrograph type =  SCS Runoff Peak discharge =  42.31 cfs
Storm frequency =  5 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  122,585 cuft
Drainage area =  10.030 ac Curve number =  90*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  4.56 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(9.040 x 91) + (0.990 x 81)] / 10.030
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Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 3

Prop to Pond

Hydrograph type =  SCS Runoff Peak discharge =  144.13 cfs
Storm frequency =  5 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  407,422 cuft
Drainage area =  38.840 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  4.56 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(14.820 x 91) + (24.020 x 81)] / 38.840
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Hyd No. 3



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 4

Pond Outflow

Hydrograph type =  Reservoir Peak discharge =  4.230 cfs
Storm frequency =  5 yrs Time to peak =  934 min
Time interval =  2 min Hyd. volume =  407,402 cuft
Inflow hyd. No. =  3 - Prop to Pond Max. Elevation =  1260.93 ft
Reservoir name =  POND Max. Storage =  266,261 cuft

Storage Indication method used.  Outflow includes exfiltration.
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Hyd No. 4 Hyd No. 3 Total storage used = 266,261 cuft



Hydrograph Summary Report
19

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 174.86 2 726 626,868 ------ ------ ------ Prop KTA

2 SCS Runoff 50.32 2 722 147,206 ------ ------ ------ Prop to Channel

3 SCS Runoff 175.25 2 722 498,684 ------ ------ ------ Prop to Pond

4 Reservoir 4.527 2 958 498,664 3 1261.68 335,889 Pond Outflow

P:\858\Southfork Drainage\Proposed Condition.gpwReturn Period: 10 Year Friday, Jan 27, 2012
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 1

Prop KTA

Hydrograph type =  SCS Runoff Peak discharge =  174.86 cfs
Storm frequency =  10 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  626,868 cuft
Drainage area =  39.880 ac Curve number =  91*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  21.90 min
Total precip. =  5.28 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(18.630 x 91) + (0.320 x 81) + (1.380 x 88) + (19.550 x 91)] / 39.880
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Hyd. No. 1 -- 10 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 2

Prop to Channel

Hydrograph type =  SCS Runoff Peak discharge =  50.32 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  147,206 cuft
Drainage area =  10.030 ac Curve number =  90*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  5.28 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(9.040 x 91) + (0.990 x 81)] / 10.030
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Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 3

Prop to Pond

Hydrograph type =  SCS Runoff Peak discharge =  175.25 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  498,684 cuft
Drainage area =  38.840 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  5.28 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(14.820 x 91) + (24.020 x 81)] / 38.840
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 4

Pond Outflow

Hydrograph type =  Reservoir Peak discharge =  4.527 cfs
Storm frequency =  10 yrs Time to peak =  958 min
Time interval =  2 min Hyd. volume =  498,664 cuft
Inflow hyd. No. =  3 - Prop to Pond Max. Elevation =  1261.68 ft
Reservoir name =  POND Max. Storage =  335,889 cuft

Storage Indication method used.  Outflow includes exfiltration.

23

0 360 720 1080 1440 1800 2160 2520 2880 3240 3600 3960

Q (cfs)

0.00 0.00

30.00 30.00

60.00 60.00

90.00 90.00

120.00 120.00

150.00 150.00

180.00 180.00

Q (cfs)

Time (min)

Pond Outflow
Hyd. No. 4 -- 10 Year

Hyd No. 4 Hyd No. 3 Total storage used = 335,889 cuft



Hydrograph Summary Report
24

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 211.25 2 726 765,083 ------ ------ ------ Prop KTA

2 SCS Runoff 60.96 2 722 180,328 ------ ------ ------ Prop to Channel

3 SCS Runoff 216.83 2 722 622,624 ------ ------ ------ Prop to Pond

4 Reservoir 4.914 2 994 622,603 3 1262.61 431,465 Pond Outflow

P:\858\Southfork Drainage\Proposed Condition.gpwReturn Period: 25 Year Friday, Jan 27, 2012
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 1

Prop KTA

Hydrograph type =  SCS Runoff Peak discharge =  211.25 cfs
Storm frequency =  25 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  765,083 cuft
Drainage area =  39.880 ac Curve number =  91*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  21.90 min
Total precip. =  6.24 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(18.630 x 91) + (0.320 x 81) + (1.380 x 88) + (19.550 x 91)] / 39.880
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 2

Prop to Channel

Hydrograph type =  SCS Runoff Peak discharge =  60.96 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  180,328 cuft
Drainage area =  10.030 ac Curve number =  90*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  6.24 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(9.040 x 91) + (0.990 x 81)] / 10.030
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Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 3

Prop to Pond

Hydrograph type =  SCS Runoff Peak discharge =  216.83 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  622,624 cuft
Drainage area =  38.840 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  6.24 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(14.820 x 91) + (24.020 x 81)] / 38.840

27

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

Q (cfs)

0.00 0.00

30.00 30.00

60.00 60.00

90.00 90.00

120.00 120.00

150.00 150.00

180.00 180.00

210.00 210.00

240.00 240.00

Q (cfs)

Time (min)

Prop to Pond
Hyd. No. 3 -- 25 Year

Hyd No. 3



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 4

Pond Outflow

Hydrograph type =  Reservoir Peak discharge =  4.914 cfs
Storm frequency =  25 yrs Time to peak =  994 min
Time interval =  2 min Hyd. volume =  622,603 cuft
Inflow hyd. No. =  3 - Prop to Pond Max. Elevation =  1262.61 ft
Reservoir name =  POND Max. Storage =  431,465 cuft

Storage Indication method used.  Outflow includes exfiltration.
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Hyd No. 4 Hyd No. 3 Total storage used = 431,465 cuft



Hydrograph Summary Report
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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 265.47 2 726 973,782 ------ ------ ------ Prop KTA

2 SCS Runoff 76.80 2 722 230,413 ------ ------ ------ Prop to Channel

3 SCS Runoff 279.08 2 722 811,711 ------ ------ ------ Prop to Pond

4 Reservoir 5.479 2 1054 811,665 3 1263.93 580,288 Pond Outflow

P:\858\Southfork Drainage\Proposed Condition.gpwReturn Period: 100 Year Friday, Jan 27, 2012
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 1

Prop KTA

Hydrograph type =  SCS Runoff Peak discharge =  265.47 cfs
Storm frequency =  100 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  973,782 cuft
Drainage area =  39.880 ac Curve number =  91*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  21.90 min
Total precip. =  7.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(18.630 x 91) + (0.320 x 81) + (1.380 x 88) + (19.550 x 91)] / 39.880
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 2

Prop to Channel

Hydrograph type =  SCS Runoff Peak discharge =  76.80 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  230,413 cuft
Drainage area =  10.030 ac Curve number =  90*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  7.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(9.040 x 91) + (0.990 x 81)] / 10.030
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Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 3

Prop to Pond

Hydrograph type =  SCS Runoff Peak discharge =  279.08 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  811,711 cuft
Drainage area =  38.840 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  7.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(14.820 x 91) + (24.020 x 81)] / 38.840
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Friday, Jan 27, 2012

Hyd. No. 4

Pond Outflow

Hydrograph type =  Reservoir Peak discharge =  5.479 cfs
Storm frequency =  100 yrs Time to peak =  1054 min
Time interval =  2 min Hyd. volume =  811,665 cuft
Inflow hyd. No. =  3 - Prop to Pond Max. Elevation =  1263.93 ft
Reservoir name =  POND Max. Storage =  580,288 cuft

Storage Indication method used.  Outflow includes exfiltration.
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Hyd No. 4 Hyd No. 3 Total storage used = 580,288 cuft
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EXHIBIT 3-3 



Project   
Feature   
Analyst   
Version   

Sheet Subbasin
Number of 
Segments

Sheet Flow 
(mins)

Shallow 
Concentrated 
Flow (mins)

Open Channel 
Ditch Flow 

(mins)

Open Channel 
Pipe Flow 

(mins)

Open Channel 
General Flow 

(mins)
Other 
(mins)

Total Tc 
(mins)

Length 
(feet)

Drop 
(feet)

Avg. Slope 
(%)

Avg. Vel. 
(fps)

Lag 
(mins)

Lag 
(hours)

Area 
(acres)

1 KTA to Channel 9 6.8 0.0 6.9 8.2 0.0 0.0 21.9 2569 8 0.30 1.96 13.1 0.219 39.88
2 Site to Channel 2 3.7 0.0 0.0 0.1 0.0 0.0 3.8 370 4 1.08 1.62 2.3 0.038 10.03
3 Site to Pond 8 1.5 0.0 0.7 3.3 0.1 0.0 5.6 1659 13 0.79 4.93 3.4 0.056 38.84
4 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
5 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
6 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
7 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
8 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
9 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
10 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
11 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
12 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
13 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
14 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 0.00 0.82 16.4 0.273 500
15 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
16 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
17 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
18 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
19 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
20 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
21 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
22 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
23 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
24 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
25 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500
26 0 6 20.3 2.4 0.1 0.2 0.1 4.2 27.3 1350 47 3.48 0.82 16.4 0.273 500

Notes   
… notes

SOUTHFORK COMMERCIAL ADDITION
PROPOSED DRAINAGE
Jason P. Dickman, P.E.
20110418



KTA to Channel
39.88
0.0623125

selected>> Select (0 or 1) 1 0 0 0 0 1 segments
Length (ft) 105 1 1 1 1 105 feet length
Top Elevation (ft) 1272 1 1 1 1
Bottom Elevation (ft) 1268 1 1 1 1
Cover 0.13, Range, natural Choose Cover Type Choose Cover Type Choose Cover Type Choose Cover Type
Specify alternate "n"

Sheet Flow "n" (dim) 0.130 0.000 0.000 0.000 0.000
2-yr, 24-hr Rainfall (ins) 3.50 3.50 3.50 3.50 3.50
Drop (ft) 4 0 0 0 0 4 feet drop
Slope (ft/ft) 0.0371 0.0000 0.0000 0.0000 0.0000
Slope (%) 3.71 0.00 0.00 0.00 0.00
Velocity (fps) 0.26     
Travel Time (hrs) 0.113     
Travel Time (mins) 6.78     6.8 mins travel

 

Select (0 or 1) 0 0 0 0 0 0 segments
Length (ft) 1073 1 1 1 1 0 feet length
Top Elevation (ft) 1267.6 1 1 1 1
Bottom Elevation (ft) 1266 1 1 1 1
Cover 7, Short grass pasture Choose Cover Type Choose Cover Type Choose Cover Type Choose Cover Type
Specify alternate "K"

Surface Coeff (dim) 7.00 0.00 0.00 0.00 0.00
Drop (ft) 2 0 0 0 0 0 feet drop
Slope (ft/ft) 0.0016 0.0000 0.0000 0.0000 0.0000
Slope (%) 0.16 0.00 0.00 0.00 0.00
Velocity (fps)      
Travel Time (mins)      0.0 mins travel

selected>>

Select (0 or 1) 1 1 1 0 0 3 segments
Length (ft) 582 200 364 1 1 ### feet length
Top Elevation (ft) 1265.7 1264.5 1264.42 1 1
Bottom Elevation (ft) 1265.23 1264.42 1264.04 1 1
Channel Lining 0.03, Grassed 0.03, Grassed 0.03, Grassed Choose Lining Type Choose Lining Type
Bottom Width (ft) 6.00 8.00 12.00 1.00 1.00
Left Side Slope (H:V) 4.00 4.00 4.00 1.00 1.00
Right Side Slope (H:V) 4.00 4.00 4.00 1.00 1.00
Depth (ft) 6.00 5.00 4.00 1.00 1.00
Specify alternate "n"

Manning "n" (dim) 0.030 0.030 0.030 0.000 0.000
Drop (ft) 0 0 0 0 0 0.9 feet drop
Slope (ft/ft) 0.0008 0.0004 0.0010 0.0000 0.0000
Slope (%) 0.08 0.04 0.10 0.00 0.00
Flow Area (sq ft) 180.00 140.00 112.00 2.00 2.00
Wet Perimeter (ft) 55.48 49.23 44.98 3.83 3.83
Hydraulic Radius (ft) 3.24 2.84 2.49 0.52 0.52
Velocity (fps) 3.09 1.99 2.95   
Normal Flow (cfs) 556.8 279.1 330.2   

selected>> Travel Time (mins) 3.14 1.67 2.06   6.9 mins travel

Select (0 or 1) 1 1 1 1 1 5 segments
Length (ft) 131 400 404 215 168 ### feet length
Top Elevation (ft) 1267.9 1267.02 66.48 65.96 1265.23
Bottom Elevation (ft) 1267.02 1266.48 66.2 65.7 1264.23
Pipe Material 0.014, Concrete w/some debris 0.014, Concrete w/some debris 0.014, Concrete w/some debris 0.014, Concrete w/some debris 0.024, Corrugated Metal
Diameter (ins) 18.00 24.00 30.00 36.00 48.00
Flow Depth (ins) 18.00 24.00 30.00 36.00 48.00
Specify alternate "n"

Manning "n" (dim) 0.014 0.014 0.014 0.014 0.024
Drop (ft) 1 1 0 0 1 3 feet drop
Slope (ft/ft) 0.0067 0.0013 0.0007 0.0012 0.0060
Slope (%) 0.67 0.13 0.07 0.12 0.60
Theta (radians) 6.283 6.283 6.283 6.283 6.283
Flow Area (sq ft) 1.77 3.14 4.91 7.07 12.57
Wet Perimeter (ft) 4.71 6.28 7.85 9.42 12.57
Hydraulic Radius (ft) 0.38 0.50 0.63 0.75 1.00
Velocity (fps) 4.54 2.46 2.05 3.06 4.79

 Normal Flow (cfs) 8.0 7.7 10.1 21.6 60.2
Travel Time (mins) 0.48 2.71 3.29 1.17 0.58 8.2 mins travel

Select (0 or 1) 0 0 0 0 0 0 segments
Length (ft) 700 1 1 1 1 0 feet length
Top Elevation (ft) 1264.03 1 1 1 1
Bottom Elevation (ft) 1263.35 1 1 1 1
Hydraulic Radius (ft) 2.00 1.00 1.00 1.00 1.00
Channel Lining 0.012, Smooth Concrete Choose Cover Type Choose Cover Type Choose Cover Type Choose Cover Type
Specify alternate "n"

Manning "n" (dim) 0.012 0.000 0.000 0.000 0.000
Drop (ft) 1 0 0 0 0 0 feet drop
Slope (ft/ft) 0.0010 0.0000 0.0000 0.0000 0.0000

 Slope (%) 0.10 0.00 0.00 0.00 0.00
Velocity (fps)      
Travel Time (mins)      0.0 mins travel

Select (0 or 1) 0 0 0 0 0 0 segments
Length (ft) 500 1 1 1 1 0 feet length
Drop (ft) 10 1 1 1 1 0 feet drop
Velocity (fps) 2.00 1.00 1.00 1.00 1.00

Slope (ft/ft) 0.0200 1.0000 1.0000 1.0000 1.0000
Slope (%) 2.00 100.00 100.00 100.00 100.00
Travel Time (mins)      0.0 mins travel

Segments 9
Length (ft) 2569
Drop (ft) 8
Slope (ft/ft) 0.0030

Total

Total

Open Channel General Flow

Other (Computed Separately)

Total for Subbasin

Shallow Concentrated Flow

Sheet Flow

Open Channel Ditch Flow

Open Channel Pipe Flow

Subbasin Name
Drainage Area (ac)

Drainage Area (sq mi)

Total

Total

Total

Total



Site to Channel
10.03
0.015671875

selected>> Select (0 or 1) 1 0 0 0 0 1 segments
Length (ft) 300 1 1 1 1 300 feet length
Top Elevation (ft) 1272 1 1 1 1
Bottom Elevation (ft) 1269 1 1 1 1
Cover 0.011, Concrete, asphalt, etc. Choose Cover Type Choose Cover Type Choose Cover Type Choose Cover Type
Specify alternate "n"

Sheet Flow "n" (dim) 0.011 0.000 0.000 0.000 0.000
2-yr, 24-hr Rainfall (ins) 3.50 3.50 3.50 3.50 3.50
Drop (ft) 3 0 0 0 0 3 feet drop
Slope (ft/ft) 0.0100 0.0000 0.0000 0.0000 0.0000
Slope (%) 1.00 0.00 0.00 0.00 0.00
Velocity (fps) 1.36     
Travel Time (hrs) 0.061     
Travel Time (mins) 3.68     3.7 mins travel

 

Select (0 or 1) 0 0 0 0 0 0 segments
Length (ft) 200 1 1 1 1 0 feet length
Top Elevation (ft) 30 1 1 1 1
Bottom Elevation (ft) 22 1 1 1 1
Cover 7, Short grass pasture Choose Cover Type Choose Cover Type Choose Cover Type Choose Cover Type
Specify alternate "K"

Surface Coeff (dim) 7.00 0.00 0.00 0.00 0.00
Drop (ft) 8 0 0 0 0 0 feet drop
Slope (ft/ft) 0.0400 0.0000 0.0000 0.0000 0.0000
Slope (%) 4.00 0.00 0.00 0.00 0.00
Velocity (fps)      
Travel Time (mins)      0.0 mins travel

 

Select (0 or 1) 0 0 0 0 0 0 segments
Length (ft) 100 1 1 1 1 0 feet length
Top Elevation (ft) 50 1 1 1 1
Bottom Elevation (ft) 47 1 1 1 1
Channel Lining 0.03, Grassed Choose Lining Type Choose Lining Type Choose Lining Type Choose Lining Type
Bottom Width (ft) 25.00 0.00 1.00 1.00 1.00
Left Side Slope (H:V) 3.00 1.00 1.00 1.00 1.00
Right Side Slope (H:V) 3.00 1.00 1.00 1.00 1.00
Depth (ft) 3.00 1.00 1.00 1.00 1.00
Specify alternate "n"

Manning "n" (dim) 0.030 0.000 0.000 0.000 0.000
Drop (ft) 3 0 0 0 0 0 feet drop
Slope (ft/ft) 0.0300 0.0000 0.0000 0.0000 0.0000
Slope (%) 3.00 0.00 0.00 0.00 0.00
Flow Area (sq ft) 102.00 1.00 2.00 2.00 2.00
Wet Perimeter (ft) 43.97 2.83 3.83 3.83 3.83
Hydraulic Radius (ft) 2.32 0.35 0.52 0.52 0.52
Velocity (fps)      
Normal Flow (cfs)      

selected>> Travel Time (mins)      0.0 mins travel

Select (0 or 1) 1 0 0 0 0 1 segments
Length (ft) 70 1 1 1 1 70 feet length
Top Elevation (ft) 1266 1 1 1 1
Bottom Elevation (ft) 1265 1 1 1 1
Pipe Material 0.012, Smooth concrete Choose Material Type Choose Material Type Choose Material Type Choose Material Type
Diameter (ins) 24.00 1.00 1.00 1.00 1.00
Flow Depth (ins) 24.00 1.00 1.00 1.00 1.00
Specify alternate "n"

Manning "n" (dim) 0.012 0.000 0.000 0.000 0.000
Drop (ft) 1 0 0 0 0 1 feet drop
Slope (ft/ft) 0.0143 0.0000 0.0000 0.0000 0.0000
Slope (%) 1.43 0.00 0.00 0.00 0.00
Theta (radians) 6.283 6.283 6.283 6.283 6.283
Flow Area (sq ft) 3.14 0.01 0.01 0.01 0.01
Wet Perimeter (ft) 6.28 0.26 0.26 0.26 0.26
Hydraulic Radius (ft) 0.50 0.02 0.02 0.02 0.02
Velocity (fps) 9.35     

 Normal Flow (cfs) 29.4     
Travel Time (mins) 0.12     0.1 mins travel

Select (0 or 1) 0 0 0 0 0 0 segments
Length (ft) 150 1 1 1 1 0 feet length
Top Elevation (ft) 30 1 1 1 1
Bottom Elevation (ft) 26 1 1 1 1
Hydraulic Radius (ft) 2.30 1.00 1.00 1.00 1.00
Channel Lining 0.025, Clean Earth Choose Cover Type Choose Cover Type Choose Cover Type Choose Cover Type
Specify alternate "n"

Manning "n" (dim) 0.025 0.000 0.000 0.000 0.000
Drop (ft) 4 0 0 0 0 0 feet drop
Slope (ft/ft) 0.0267 0.0000 0.0000 0.0000 0.0000

 Slope (%) 2.67 0.00 0.00 0.00 0.00
Velocity (fps)      
Travel Time (mins)      0.0 mins travel

Select (0 or 1) 0 0 0 0 0 0 segments
Length (ft) 500 1 1 1 1 0 feet length
Drop (ft) 10 1 1 1 1 0 feet drop
Velocity (fps) 2.00 1.00 1.00 1.00 1.00

Slope (ft/ft) 0.0200 1.0000 1.0000 1.0000 1.0000
Slope (%) 2.00 100.00 100.00 100.00 100.00
Travel Time (mins)      0.0 mins travel

Segments 2
Length (ft) 370
Drop (ft) 4
Slope (ft/ft) 0.0108

Total

Shallow Concentrated Flow Total

Sheet Flow

Subbasin Name
Drainage Area (ac)

Drainage Area (sq mi)

Open Channel General Flow

Other (Computed Separately)

Total for Subbasin

Open Channel Ditch Flow Total

Open Channel Pipe Flow Total

Total

Total



Site to Pond
38.84
0.0606875

selected>> Select (0 or 1) 1 0 0 0 0 1 segments
Length (ft) 100 1 1 1 1 100 feet length
Top Elevation (ft) 1272 1 1 1 1
Bottom Elevation (ft) 1271 1 1 1 1
Cover 0.011, Concrete, asphalt, etc. Choose Cover Type Choose Cover Type Choose Cover Type Choose Cover Type
Specify alternate "n"

Sheet Flow "n" (dim) 0.011 0.000 0.000 0.000 0.000
2-yr, 24-hr Rainfall (ins) 3.50 3.50 3.50 3.50 3.50
Drop (ft) 1 0 0 0 0 1 feet drop
Slope (ft/ft) 0.0100 0.0000 0.0000 0.0000 0.0000
Slope (%) 1.00 0.00 0.00 0.00 0.00
Velocity (fps) 1.09     
Travel Time (hrs) 0.025     
Travel Time (mins) 1.53     1.5 mins travel

 

Select (0 or 1) 0 0 0 0 0 0 segments
Length (ft) 200 1 1 1 1 0 feet length
Top Elevation (ft) 30 1 1 1 1
Bottom Elevation (ft) 22 1 1 1 1
Cover 7, Short grass pasture Choose Cover Type Choose Cover Type Choose Cover Type Choose Cover Type
Specify alternate "K"

Surface Coeff (dim) 7.00 0.00 0.00 0.00 0.00
Drop (ft) 8 0 0 0 0 0 feet drop
Slope (ft/ft) 0.0400 0.0000 0.0000 0.0000 0.0000
Slope (%) 4.00 0.00 0.00 0.00 0.00
Velocity (fps)      
Travel Time (mins)      0.0 mins travel

selected>>

Select (0 or 1) 1 0 0 0 0 1 segments
Length (ft) 100 1 1 1 1 100 feet length
Top Elevation (ft) 1271 1 1 1 1
Bottom Elevation (ft) 1270 1 1 1 1
Channel Lining 0.03, Grassed Choose Lining Type Choose Lining Type Choose Lining Type Choose Lining Type
Bottom Width (ft) 14.00 0.00 1.00 1.00 1.00
Left Side Slope (H:V) 0.50 1.00 1.00 1.00 1.00
Right Side Slope (H:V) 50.00 1.00 1.00 1.00 1.00
Depth (ft) 0.55 1.00 1.00 1.00 1.00
Specify alternate "n"

Manning "n" (dim) 0.030 0.000 0.000 0.000 0.000
Drop (ft) 1 0 0 0 0 1 feet drop
Slope (ft/ft) 0.0100 0.0000 0.0000 0.0000 0.0000
Slope (%) 1.00 0.00 0.00 0.00 0.00
Flow Area (sq ft) 15.34 1.00 2.00 2.00 2.00
Wet Perimeter (ft) 42.12 2.83 3.83 3.83 3.83
Hydraulic Radius (ft) 0.36 0.35 0.52 0.52 0.52
Velocity (fps) 2.53     
Normal Flow (cfs) 38.8     

selected>> Travel Time (mins) 0.66     0.7 mins travel

Select (0 or 1) 1 1 1 1 1 5 segments
Length (ft) 54 130 382 497 246 ### feet length
Top Elevation (ft) 1268.45 1267.39 1264.43 1261.51 1259.86
Bottom Elevation (ft) 1267.89 1264.94 1262.11 1260.36 1259.25
Pipe Material 0.012, Smooth concrete 0.012, Smooth concrete 0.012, Smooth concrete 0.012, Smooth concrete 0.012, Smooth concrete
Diameter (ins) 18.00 24.00 36.00 42.00 48.00
Flow Depth (ins) 18.00 24.00 36.00 42.00 48.00
Specify alternate "n"

Manning "n" (dim) 0.012 0.012 0.012 0.012 0.012
Drop (ft) 1 2 2 1 1 7.1 feet drop
Slope (ft/ft) 0.0104 0.0188 0.0061 0.0023 0.0025
Slope (%) 1.04 1.88 0.61 0.23 0.25
Theta (radians) 6.283 6.283 6.283 6.283 6.283
Flow Area (sq ft) 1.77 3.14 7.07 9.62 12.57
Wet Perimeter (ft) 4.71 6.28 9.42 11.00 12.57
Hydraulic Radius (ft) 0.38 0.50 0.75 0.88 1.00
Velocity (fps) 6.58 10.74 7.99 5.46 6.18

selected>> Normal Flow (cfs) 11.6 33.7 56.5 52.6 77.7
Travel Time (mins) 0.14 0.20 0.80 1.52 0.66 3.3 mins travel

Select (0 or 1) 1 0 0 0 0 1 segments
Length (ft) 150 1 1 1 1 150 feet length
Top Elevation (ft) 30 1 1 1 1
Bottom Elevation (ft) 26 1 1 1 1
Hydraulic Radius (ft) 1.25 1.00 1.00 1.00 1.00
Channel Lining 0.012, Smooth Concrete Choose Cover Type Choose Cover Type Choose Cover Type Choose Cover Type
Specify alternate "n"

Manning "n" (dim) 0.012 0.000 0.000 0.000 0.000
Drop (ft) 4 0 0 0 0 4 feet drop
Slope (ft/ft) 0.0267 0.0000 0.0000 0.0000 0.0000

 Slope (%) 2.67 0.00 0.00 0.00 0.00
Velocity (fps) 23.53     
Travel Time (mins) 0.11     0.1 mins travel

Select (0 or 1) 0 0 0 0 0 0 segments
Length (ft) 500 1 1 1 1 0 feet length
Drop (ft) 10 1 1 1 1 0 feet drop
Velocity (fps) 2.00 1.00 1.00 1.00 1.00

Slope (ft/ft) 0.0200 1.0000 1.0000 1.0000 1.0000
Slope (%) 2.00 100.00 100.00 100.00 100.00
Travel Time (mins)      0.0 mins travel

Segments 8
Length (ft) 1659
Drop (ft) 13
Slope (ft/ft) 0.0079

Shallow Concentrated Flow Total

Total

Open Channel General Flow

Total for Subbasin

Open Channel Ditch Flow Total

Open Channel Pipe Flow Total

Total

Other (Computed Separately) Total

Sheet Flow

Subbasin Name
Drainage Area (ac)

Drainage Area (sq mi)
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Total TSS Removal

   Project SOUTHFORK COMMERCIAL ADDITION
   Feature PROPOSED DRAINAGE It is the responsibility of the engineer using this spreadsheet
   Version 20110418 to verify its accuracy and applicability to the specific design.
   Analyst Jason P. Dickman, P.E.
   Note

Upper Limit on % Removal 100.0

BMP List Catchment Information
% TSS Catchment ID >>>   1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

BMP Name BMP ID Removal Name >>>   KTA to Channel Site to Channel Site to Pond

Null - No Treatment 0 0 Area (acres) >>>   39.88 10.03 38.84
Storm Water Wet Pond 1 80 BMP IDs BMP IDs BMP IDs BMP IDs BMP IDs BMP IDs BMP IDs BMP IDs BMP IDs BMP IDs BMP IDs BMP IDs BMP IDs BMP IDs BMP IDs
Storm Water Wet ED Pond 2 80 16 16 3
Dry ED Pond 3 60 Enter ID for each BMP 16
Underground Dry Basin 4 0 that is downstream of
Enhanced Swale 5 90 the catchment, in 
Engineered Grass Channel 6 50 sequence, beginning
Infiltration Trench 7 90 upstream >>>
Soakage Trench 8 90
Filter Strip 9 50 (See "Rules", below)
Surface Sand Filter 10 80
Organic Filter 11 80
Bioretention Area 12 85 Computed % Removal >>>   80.0 80.0 92.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Storm Water Wetland 13 75
Alum Treatment 14 90

Natural Area 15 100 Catchment Information
Buffer 16 80 Catchment ID >>>   16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
 17 Name >>>                  

18 Area (acres) >>>   
19 BMP IDs BMP IDs BMP IDs BMP IDs BMP IDs BMP IDs BMP IDs BMP IDs BMP IDs BMP IDs BMP IDs BMP IDs BMP IDs BMP IDs BMP IDs
20
21 Enter ID for each BMP
22 that is downstream of
23 the catchment, in 
24 sequence, beginning
25
26 upstream >>>
27 (See "Rules", below)
28

Summary of TSS Removal Analysis % TSS Computed % Removal >>>   0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Catchment Name Catchment ID Area (acres) Removal

KTA to Channel 1 39.88 80.0
Site to Channel 2 10.03 80.0 Overview

Site to Pond 3 38.84 92.0 This spreadsheet computes the overall % TSS removal for a basin made up of catchments.
0 4 0.00 0.0 Up to 30 catchments may be included in the basin.
0 5 0.00 0.0 Up to 30 types of BMPs may be specified.  (A null BMP for untreated catchments is also provided.)
0 6 0.00 0.0 Up to 10 effective BMPs for each catchment may be employed.
0 7 0.00 0.0
0 8 0.00 0.0 Rules
0 9 0.00 0.0 1.  BMPs for each catchment are identified by BMP ID, starting with the most upstream BMP and proceeding downstream.
0 10 0.00 0.0 2.  If a specific BMP is claimed to be effective for a catchment, the BMP must be sized for the WQv for that catchment.
0 11 0.00 0.0 3.  If a specific BMP is claimed to be effective for more than one catchment, the BMP must be sized for the total WQv of all of those catchments.
0 12 0.00 0.0 4.  BMPs for a catchment must be in continuous sequence; cannot skip a BMP (i.e., claim a BMP is effective, skip a BMP, then claim the next BMP is effective for that catchment).
0 13 0.00 0.0 5.  Each catchment is defined independently of the other catchments.  Multiple catchments can flow through a specific BMP; however, see Rule 3.
0 14 0.00 0.0
0 15 0.00 0.0
 16 0.00 0.0
 17 0.00 0.0
 18 0.00 0.0
 19 0.00 0.0
 20 0.00 0.0
 21 0.00 0.0
 22 0.00 0.0
 23 0.00 0.0
 24 0.00 0.0
 25 0.00 0.0
 26 0.00 0.0
 27 0.00 0.0
 28 0.00 0.0
 29 0.00 0.0
 30 0.00 0.0

Total Basin 88.75 85.3

Parallel

Flow-Through

Series
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where: 
TSSn  = TSS removal for each water quality control located on-site (%) 
An = the area draining to each control, excluding reduction areas (acres) 

 
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BA
BAtrain

TSSTSS
TSSTSSTSS

*
  

where: 
TSStrain = total TSS removal for series (%) 
TSSA = % TSS removal of the first (upstream) control (%) 
TSSB = % TSS removal of the second (downstream) control (%) 
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


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 100

100

 

 
where: 

TSStrain = total TSS removal for treatment train (%) 
TSSA = % TSS removal of the first (upstream) control (%) 
TSSB = % TSS removal of the second (downstream) control (%) 
AA = Area draining to control A 
AB = Area draining to control B 
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SITE TO CHANNEL WATER QUALITY PROTECTION VOLUME

(Stormwater Manual, Chapter4)

WQv= PRvA/12 (Assuming HSG C soils)

P= 1.2 INCHES

A= 10.03 ACRES

COEF AREA %

Rvu 0.04 0.5015 5%

Rvd 0.22 1.003 10%

Rvi 0.95 8.5255 85%

Rv= 0.8315

WQv= 0.83 ACRE‐FEET Water Quality Protection Volume

Qwv= 1.2Rv= 0.998 INCHES Water Quality Protection Volume

CN= 90.0

Tc= 0.25 HOURS

S= 1.11 INCHES

Ia= 0.22 INCHES

Ia/P= 0.19

qu= 850 cfs/mi2/in (Figure 4‐6)

Qwq= 13.29 cfs Water Quality Peak Flow

CHANNEL PROTECTION VOLUME

1‐YEAR VOLUME= 1.53 ACRE‐FEET Channel Protection Volume



SITE TO POND WATER QUALITY PROTECTION VOLUME

(Stormwater Manual, Chapter4)

WQv= PRvA/12 (Assuming HSG C soils)

P= 1.2 INCHES

A= 38.84 ACRES

COEF AREA %

Rvu 0.04 1.942 5%

Rvd 0.22 3.884 10%

Rvi 0.95 33.014 85%

Rv= 0.8315

WQv= 3.23 ACRE‐FEET Water Quality Protection Volume

Pond Stage is 1259.5 for 3.28 acre‐feet of storage

Qwv= 1.2Rv= 0.998 INCHES Water Quality Protection Volume

CN= 84.8

Tc= 0.25 HOURS

S= 1.79 INCHES

Ia= 0.36 INCHES

Ia/P= 0.30

qu= 630 cfs/mi2/in (Figure 4‐6)

Qwq= 38.15 cfs Water Quality Peak Flow

CHANNEL PROTECTION VOLUME

1‐YEAR VOLUME= 4.70 ACRE‐FEET Channel Protection Volume



 

4.0 Floodplains 
 
4.1 Source of Flood Profile 
 
Current FEMA mapping attached as Exhibit 1-9.  CLOMR information available from PEC. 
 
4.2 Nearest Base Flood Elevations 
 
Porposed base flood elevations are 1270 at the north end and 1269 at the south end of the 
property. 
 
4.3 Delineation of Pre-Development Regulatory Floodplain/Floodway Limits 
 
Current FEMA mapping attached as Exhibit 1.9. 
 
4.4 Delineation of Post-Development Regulatory Floodplain/Floodway Limits 
 
Proposed FEMA mapping attached as Exhibit 4-1. 
 
4.5 Floodplain Data Table and Discharges 
 
Data, based on PEC’s submitted study, at the south end of property as follows: 
 
Q10=2030 cfs at elevation of 1265.87 
Q50=3430 cfs at elevation of 1268.05 
Q100=4227 cfs at elevation of 1269.07 
Q500=5500 cfs at elevation of 1270.81 
 
4.6 Hydrologic and Hydraulic Study Information 
 
CLOMR information is available from PEC. 
 
4.7 Provide regulatory floodway and four natural profile models (10, 50, 100, & 500-yr) 

for existing and future watershed conditions 
 

CLOMR information is available from PEC. 
. 
4.8 Floodplains and Floodways Located within a Reserve 
 
Not applicable to this development. 



 

SOUTHFORK COMMERCIAL ADDITION 
 

 
 
 

EXHIBIT 4-1 
 

 





 

5.0 Federal, State, and Local Permits 
 
5.1 US Army Corps of Engineers Regulatory Program Permits 
 
Not applicable to this development. 
 
5.2 Kansas Department of Agriculture Division of Water Resources Permits 
 
Not applicable to this development. 
 
5.3 Federal Emergency Management Agency (FEMA) Letter of Map Changes 
 
CLOMR information is available from PEC. 
 
6.0 Preliminary Master Grading Plan 
 
See Exhibit 1-2 for Preliminary Grading Plan. 
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