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PROJECT NARRATIVE

EXISTING CONDITIONS
The property is approximately 25 acres and is located along the north side of
Central Avenue approximately ½ mile west of 119th Street West.  This property is
bounded on the east by Country Meadows West Addition and to the west by open
farmland/pasture.  The northern property line is developed as a Buckhead
Addition.
This property is currently farmland/pasture which drains to the south and into the
Central Avenue storm water sewer system.  Based on site topography, this is
generally sheet flow and shallow concentrated flow to the south before entering
the box structure under Central Avenue.
The drainage patterns can be viewed on the Aerial and Lidar Exhibit (Exhibit 1).

PROPOSED CONDITIONS
The proposed property is being platted as a residential subdivision that will feature
83 patio home lots with associated streets, utilities, detention pond, and community
amenities.  We expect the structures to be a mix of slab on grade homes and
homes with full basements.  Storm water will be conveyed to the pond via storm
water sewer located throughout the subdivision.  The pond will ultimately discharge
to the Central RCBC via storm water sewer after detention and water quality
requirements have been met.
For a half-scale copy of the Plat, see Exhibit 2.

OFFSITE CONDITIONS
A new RCBC – constructed with the Central Avenue roadway straightening project
– was installed at the southwest corner of this property.  This box conveys runoff to
the south from this site as well as approximately 31 acres from the west farmed
property.  The offsite runoff from the west currently sheet flows onto the western part
of this property and then south to the RCBC.  This area appears much larger on the
Hydrogeodatabase, however, the northern portion of that basin drains to the east
and into the storm water sewer which serves the rear yards in Buckhead Addition.
The Offsite Drainage Exhibit can be seen as Exhibit 6.
There does not appear to be any runoff encroaching this property from the north
or east as those developed subdivisions as those areas have on site storm water
sewer and rear yard grading along their respective property lines.
The overall site location can be seen as Exhibit 3.
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EXISTING CONDITIONS RUNOFF CALCULATIONS

DRAINAGE METHODS & STANDARDS
The following methods and standards, although not a complete list, were used in
calculating the existing conditions runoff values.

Ø STORM SERIES
· 24-hour; 2-yr, 5-yr, 10-yr, 25-yr, 100-yr Storm Events
· 2-yr Rainfall Intensity = 3.83 in
· 10-yr Rainfall Intensity = 5.22 in
· 100-yr Rainfall Intensity = 7.37 in

Ø FLOW DATA
· Areas per LIDAR data, USGS Quadrangle Sheet, Aerial Photos, and Site

Visits
· SCS Curve Number Method (CN = 80)
· Time of Concentration: Lag Method (minimum 15 min)

SITE CHARACTERISTICS
The site is currently open space pasture that drains to the south and into the RCBC
located at the southwest corner of the property under Central Avenue.  This
property does not appear to pond – but is relatively flat when draining to the south.
The offsite property from the west sheet flows to the midpoint of this property and
then south to the box structure.

EXISTING CONDITIONS HYDROLOGIC ANALYSIS
This property was analyzed based on existing conditions for peak runoff values for
the entire storm series.  Conditions on the site are farmed pasture in Type C soils (a
composite  of  Types  B,  C,  &  D  soils,  based  on  NRCS  Soil  Survey).   Time  of
concentration was calculated for the site and offsite flow per the Lag Method.  A
minimum Time of Concentration of 15 minutes was used, where applicable.  The
SCS Curve Number method was used for peak flow rates with a Curve Number of
80 (Undisturbed/ Pre-developed).

DOWNSTREAM DRAINAGE CAPACITY
This basin drains to the recently constructed 8x3 RCBC under Central Avenue.  This
box,  based  on  a  quick  and  simple  calculation  based  on  the  assumption  of  a
velocity (5 ft/s), will convey approximately 120 cfs.  Based on existing conditions, we
estimate approximately 140 cfs of peak flow to this structure in the 100-year storm
event (based on a basin slope of 0.3% and a drainage area of 63 acres).  The new
box structure appears to be sized adequately to convey the basins runoff up to the
100-year event without overtopping the roadway.
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POST-DEVELOPMENT HYDROLOGIC ANALYSIS

DRAINAGE METHODS & STANDARDS
The following methods and standards, although not a complete list, were used in
developing the drainage and grading plans.

Ø STORM SERIES
· 24-hour; 2-yr, 5-yr, 10-yr, 25-yr, 50-yr, 100-yr Storm Events Calculated
· Rational Formula Method used for peak runoff
· CN = 90  (Composite of Developed and Impervious Areas)
· Rational ‘C’ Factor  = 0.64 (10-year event)
· Time of Concentration; Lag Method, minimum Tc = 15min
· Storm Sewer sized for 10-year event (HGL underground = no surcharge)

Ø GRADING CONSTRAINTS TO BE OBSERVED AT SITE PLAN
· One foot freeboard between 100-yr WSE and adjacent lot corner
· Match all existing perimeter grades
· On-site SWS system to be sized and located based on site plan

DEVELOPED CONDITIONS HYDROLOGIC ANALYSIS
The site is being platted into 82 residential lots and 1 commercial frontage lot.  The
site was analyzed for runoff values based on approximately 50% impervious cover
on the subdivision in Type C soils.  A minimum Time of Concentration of 15 minutes
was used.  The site was divided into smaller sub-basins due to storm water sewer
being used for conveyance to the pond.  These areas were modeled using the
Rational Method for storm water sewer sizing.  The Curve Number method was used
for the entire contributing basin to the pond for pond sizing.

DETENTION FACILITY
There is one proposed detention facility located in this subdivision.  The detention
pond will be surface water and will detain the developed runoff before
discharging into the RCBC located under Central Avenue.  The pond is described
in more detail below.

Reserve G The pond in Reserve G is approximately 1.8 acres in surface
area at its static elevation of 1338.0.  This facility will accept runoff from
approximately 22 acres of the developed subdivision.  The lake will be ‘wet’
and is expected to be around 8-10’ in total depth under its static elevation.
The pond will have a 100-year water surface at elevation 1341.1 while
discharging 14 cfs in that storm event.  The pond will discharge to the south
via a 24” SWS which is included in the southern SWS system that eventually
ties into the Central RCBC.  This pipe system, although designed for the 10-
year storm event, incorporates this 100-year peak flow rate into that 10-year
design.  There will be an emergency overflow into the Thornton street ROW
in  case  of  the  SWS plugging.   This  will  also  be apparent  and incorporated
into the grading of the surrounding lots and structures.
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DISCHARGE POINTS SUMMARY
The site currently drains to the new RCBC constructed with the Central Avenue
widening and CIP project.  This box appears to be sized adequately for the existing
conditions.  Upon development of this project, we expect a much lower peak
runoff flow rate to this point which should reduce ponding on this property as well
as downstream properties.  With the addition of the pond, we expect to reduce the
100-year peak flow from 140 cfs in current conditions to under 35 cfs in proposed
conditions.

WATER QUALITY
Water quality will  be obtained in this  subdivision by using the pond volume under
static for settling and treatment of the required water quality volume.  The pond is
expected to have approximately 8-10’ of depth under the static surface which will
provide approximately 15.8 ac-ft of storage.  In comparison, the required water
quality volume on the site is around 1.3 ac-ft of treatment.  The pond is large
enough to treat the water quality volume as well as not creating a short circuit
scenario for the suspended solids.

DOWNSTREAM CHANNEL PROTECTION
Downstream channel protection will be provided on the site by using an orifice
and riser structure as the primary outfall of the pond.  The orifice will be a 4”
diameter hole at static with a soil saver/ wall structure as the primary outfall to the
24” RCP at a 1’ higher elevation.  This configuration will give the 1 year event an
extended detention of just over 24 hours.  The larger storm events will utilize the full
24” outfall through the riser/wall structure.

POTENTIAL UPSTREAM/DOWNSTREAM IMPACTS
Due to the size of the detention pond while providing water quality and
downstream channel protection, we do not expect any negative impacts
downstream.  The offsite runoff from the west adjacent property is expected to be
ditched and directed south to the RCBC on the offsite property.
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FLOODPLAIN SUBMITTAL

SOURCE OF FLOODPLAIN INFORMATION
This site lies within a FEMA Zone X per FEMA FIRM Panel 328 of 700 for Wichita,
Sedgwick County, Kansas; effective May 2, 2012.
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FEDERAL, STATE, & LOCAL PERMITTING

US ARMY CORPS OF ENGINEERS
There does not appear to be any jurisdictional waters of the US on this site.

KANSAS DEPT OF AGRICULTURE – DWR PERMITTING
There does not appear to be any DWR permitting needed on the proposed site at
this time.  The areas of discharge do not account for more than 640 acres.

FEMA
No FEMA permitting is expected at this time.

KANSAS DEPT OF TRANSPORTATION
There is no KDOT ROW adjacent or near this property which would require a permit
at this time.

SEDGWICK COUNTY PERMITTING
There does not appear to be any Sedgwick County permitting needed at this time.
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EXHIBITS

EXHIBIT 1:  Aerial Photo Exhibit with Lidar Topography

EXHIBIT 2:  Plat – Half Scale

EXHIBIT 3:  Site Location Map - Hydrogeodatabase

EXHIBIT 4:  Drainage Plan – Half Scale

EXHIBIT 5:   Floodplain Location (FIRM)

EXHIBIT 6:  Offsite Drainage Basin Map
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Site Location
Hydrogeodatabse
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2yr 10yr 100yr
3.8 5.19 7.36

0.55 0.64 0.73

Basin  ID Area
2-yr 10-yr 100-yr

acres cfs cfs cfs
1 0.5 1.0 1.7 2.7
2 0.7 1.4 2.2 3.5
3 1.5 3.1 5.0 8.1
4 0.3 0.6 1.0 1.6
5 0.1 0.3 0.4 0.6
6 0.2 0.4 0.7 1.1
7 0.4 0.8 1.3 2.1
8 0.9 1.9 3.0 4.8
9 1.7 3.6 5.6 9.1

10 1.4 2.9 4.7 7.5
11 0.6 1.3 2.0 3.2
12 0.3 0.5 0.8 1.3
13 0.6 1.3 2.1 3.3
14 0.6 1.3 2.0 3.2
15 0.4 0.8 1.3 2.1
16 1.8 3.8 6.0 10
17 0.4 0.8 1.2 2.0
18 0.2 0.5 0.8 1.2
19 0.7 1.4 2.2 3.5
20 1.3 2.7 4.3 7.0
21 0.4 0.9 1.4 2.3
22 0.7 1.4 2.2 3.6
23 1.4 2.9 4.7 7.5
24 0.7 1.4 2.2 3.5
25 1.1 2.3 3.7 5.9
26 6.0 13 20 32

TOTAL 24.8 51.7 82.2 133.0

Developed Flowrates

Developed
Intensity

Rational C

NORTH WEST BASIN
ELEVATION

TOTAL STORAGE
(ac ft)

1337 0.0
1338 1.9
1339 4.1
1340 6.4
1341 9.0

 DETENTION POND/BASIN (Static = 1338.0)
STAGE INFLOW OUTFLOW ELEVATION

2 yr 67 cfs 7.6 cfs 1339.2
10 yr 108 cfs 12 cfs 1340.0
100 yr 171 cfs 14 cfs 1341.1

Table 4-13  Volumetric Runoff Coefficients by Land Use and Hydrologic Soil Group

A B C D A B C D
0.02 0.03 0.04 0.05 55 71 80 84

Turf or Disturbed Soils 0.15 0.20 0.22 0.25 71 80 84 88
Impervious Cover 0.95 0.95 0.95 0.95 98 98 98 98

WQv

Basin Undist. Dist. Red. Imp. New Imp. Totol U D Redev. I I Rv ft3

# ft2 ft2 ft2 ft2  Area ft2 % % % % % eq. 4-25*
Total Site 0 468,270 0 468,270 936,540 0.000 0.125 0.000 0.475 0.6000 56,192

CN 42 0 49 91

Pond Volume Below Static Pool
Depth Volume

Basin Sq.Ft. Acre Sq. Ft. Acre Feet Acre-Ft.
Pond 80000 1.8 58000 1.3 10 15.8

Totals: 1.8 1.3 15.8

Pond WQv Check

15.8 1.3 Yes

The proposed pond is approximately 3.5 acres in surface area and is not included in the total basin area.

Land Use
Undisturbed

Pond Volume > WQv

Impervious Cover

Undisturbed
Land Use

Hydrologic Soil Group

Weighted Volumetric Runoff Coef. (Rv) (eq. 4-24*)

Static Pond Bottom Area

Turf or Disturbed Soils

Hydrologic Soil Group
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Offsite DA
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 OFFSITE DA
31.1 acres
CN = 80
L = 1260'
Slope = 0.8%
Tc = 43 min
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SUPPORTING CALCULATIONS

APPENDIX A: USGS Soils Survey

APPENDIX B: HydraFlow Hydrographs
Pond Routing and Site Flow

APPENDIX C: HydraFlow SWS
Proposed Onsite SWS – 10-year Event
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APPENDIX A

USGS Soils Survey
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APPENDIX B

HydraFlow Hydrographs
Pond Routing & Site Flow



1 - Developed to Pond

2 - Pond

3 - Offsite West

4 - Site - Existing5 - Undetained to Central

6 - Developed to Central ROW

7 - Total Basin Existing to RCBC

1

Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10

Project: Site and Pond Routing.gpw Wednesday, 03 / 12 / 2014

Hyd. Origin Description

Legend

1 SCS Runoff Developed to Pond
2 Reservoir Pond
3 SCS Runoff Offsite West
4 SCS Runoff Site - Existing
5 SCS Runoff Undetained to Central
6 Combine Developed to Central ROW
7 SCS Runoff Total Basin Existing to RCBC



Hydrograph Return Period Recap
2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description

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

1 SCS Runoff ------ 49.67 66.81 12.42 91.33 108.43 130.31 149.66 171.34 Developed to Pond

2 Reservoir 1 1.641 4.734 0.176 11.98 13.05 14.23 15.11 15.95 Pond

3 SCS Runoff ------ 23.48 35.68 2.000 54.28 67.77 85.54 101.53 119.62 Offsite West

4 SCS Runoff ------ 15.48 23.58 1.336 35.94 44.91 56.66 67.29 79.31 Site - Existing

5 SCS Runoff ------ 6.209 8.524 1.354 11.86 14.21 17.21 19.87 22.84 Undetained to Central

6 Combine 2, 5 6.476 8.866 1.386 16.58 24.17 29.19 32.82 36.67 Developed to Central ROW

7 SCS Runoff ------ 26.82 41.01 2.436 62.77 78.60 99.38 118.09 139.28 Total Basin Existing to RCBC

Proj. file: Site and Pond Routing.gpw Wednesday, 03 / 12 / 2014

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10



Hydrograph Summary Report
3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 66.81 2 722 4.376 ------ ------ ------ Developed to Pond

2 Reservoir 4.734 2 782 3.882 1 1339.36 2.69 Pond

3 SCS Runoff 35.68 2 740 4.282 ------ ------ ------ Offsite West

4 SCS Runoff 23.58 2 748 3.384 ------ ------ ------ Site - Existing

5 SCS Runoff 8.524 2 722 0.553 ------ ------ ------ Undetained to Central

6 Combine 8.866 2 722 4.435 2, 5 ------ ------ Developed to Central ROW

7 SCS Runoff 41.01 2 770 8.629 ------ ------ ------ Total Basin Existing to RCBC

Site and Pond Routing.gpw Return Period: 2 Year Wednesday, 03 / 12 / 2014

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Wednesday, 03 / 12 / 2014

Hyd. No. 1
Developed to Pond

Hydrograph type =  SCS Runoff Peak discharge =  66.81 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  4.376 acft
Drainage area =  22.000 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  3.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 1 -- 2 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Wednesday, 03 / 12 / 2014

Hyd. No. 2
Pond

Hydrograph type =  Reservoir Peak discharge =  4.734 cfs
Storm frequency =  2 yrs Time to peak =  13.03 hrs
Time interval =  2 min Hyd. volume =  3.882 acft
Inflow hyd. No. =  1 - Developed to Pond Max. Elevation =  1339.36 ft
Reservoir name =  Proposed Pond Max. Storage =  2.687 acft

Storage Indication method used.
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18.10 hrs

Hyd No. 1 Total storage used = 2.687 acft
Center of mass



Pond Report 6

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Wednesday, 03 / 12 / 2014

Pond No. 1 -  Proposed Pond
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1338.00 ft

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

0.00 1338.00 79,500 0.000 0.000
1.00 1339.00 88,400 1.926 1.926
2.00 1340.00 97,600 2.134 4.060
3.00 1341.00 107,100 2.349 6.409
4.00 1342.00 116,800 2.569 8.978
5.00 1343.00 126,700 2.794 11.771

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  24.00 4.00 0.00 0.00
Span (in) =  24.00 4.00 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  1337.25 1338.00 0.00 0.00
Length (ft) =  700.00 0.00 0.00 0.00
Slope (%) =  0.30 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  6.00 0.00 0.00 0.00
Crest El. (ft) =  1339.00 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 --- --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)
TW Elev. (ft) =  0.00

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

Total Q



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Wednesday, 03 / 12 / 2014

Hyd. No. 3
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  35.68 cfs
Storm frequency =  2 yrs Time to peak =  12.33 hrs
Time interval =  2 min Hyd. volume =  4.282 acft
Drainage area =  31.100 ac Curve number =  80
Basin Slope =  0.8 % Hydraulic length =  1260 ft
Tc method =  LAG Time of conc. (Tc) =  42.80 min
Total precip. =  3.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Wednesday, 03 / 12 / 2014

Hyd. No. 4
Site - Existing

Hydrograph type =  SCS Runoff Peak discharge =  23.58 cfs
Storm frequency =  2 yrs Time to peak =  12.47 hrs
Time interval =  2 min Hyd. volume =  3.384 acft
Drainage area =  25.000 ac Curve number =  80
Basin Slope =  0.5 % Hydraulic length =  1300 ft
Tc method =  LAG Time of conc. (Tc) =  55.50 min
Total precip. =  3.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

8

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

Q (cfs)

0.00 0.00

4.00 4.00

8.00 8.00

12.00 12.00

16.00 16.00

20.00 20.00

24.00 24.00

Q (cfs)

Time (hrs)

Site - Existing
Hyd. No. 4 -- 2 Year

Hyd No. 4



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Wednesday, 03 / 12 / 2014

Hyd. No. 5
Undetained to Central

Hydrograph type =  SCS Runoff Peak discharge =  8.524 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  0.553 acft
Drainage area =  3.000 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  3.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Wednesday, 03 / 12 / 2014

Hyd. No. 6
Developed to Central ROW

Hydrograph type =  Combine Peak discharge =  8.866 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  4.435 acft
Inflow hyds. =  2, 5 Contrib. drain. area =  3.000 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Wednesday, 03 / 12 / 2014

Hyd. No. 7
Total Basin Existing to RCBC

Hydrograph type =  SCS Runoff Peak discharge =  41.01 cfs
Storm frequency =  2 yrs Time to peak =  12.83 hrs
Time interval =  2 min Hyd. volume =  8.629 acft
Drainage area =  63.000 ac Curve number =  80
Basin Slope =  0.3 % Hydraulic length =  1800 ft
Tc method =  LAG Time of conc. (Tc) =  93.00 min
Total precip. =  3.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Summary Report
12

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 91.33 2 722 6.070 ------ ------ ------ Developed to Pond

2 Reservoir 11.98 2 766 5.570 1 1339.73 3.48 Pond

3 SCS Runoff 54.28 2 740 6.441 ------ ------ ------ Offsite West

4 SCS Runoff 35.94 2 748 5.090 ------ ------ ------ Site - Existing

5 SCS Runoff 11.86 2 722 0.779 ------ ------ ------ Undetained to Central

6 Combine 16.58 2 730 6.349 2, 5 ------ ------ Developed to Central ROW

7 SCS Runoff 62.77 2 770 12.981 ------ ------ ------ Total Basin Existing to RCBC

Site and Pond Routing.gpw Return Period: 5 Year Wednesday, 03 / 12 / 2014

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Wednesday, 03 / 12 / 2014

Hyd. No. 1
Developed to Pond

Hydrograph type =  SCS Runoff Peak discharge =  91.33 cfs
Storm frequency =  5 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  6.070 acft
Drainage area =  22.000 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  4.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Wednesday, 03 / 12 / 2014

Hyd. No. 2
Pond

Hydrograph type =  Reservoir Peak discharge =  11.98 cfs
Storm frequency =  5 yrs Time to peak =  12.77 hrs
Time interval =  2 min Hyd. volume =  5.570 acft
Inflow hyd. No. =  1 - Developed to Pond Max. Elevation =  1339.73 ft
Reservoir name =  Proposed Pond Max. Storage =  3.481 acft

Storage Indication method used.
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Wednesday, 03 / 12 / 2014

Hyd. No. 3
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  54.28 cfs
Storm frequency =  5 yrs Time to peak =  12.33 hrs
Time interval =  2 min Hyd. volume =  6.441 acft
Drainage area =  31.100 ac Curve number =  80
Basin Slope =  0.8 % Hydraulic length =  1260 ft
Tc method =  LAG Time of conc. (Tc) =  42.80 min
Total precip. =  4.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Wednesday, 03 / 12 / 2014

Hyd. No. 4
Site - Existing

Hydrograph type =  SCS Runoff Peak discharge =  35.94 cfs
Storm frequency =  5 yrs Time to peak =  12.47 hrs
Time interval =  2 min Hyd. volume =  5.090 acft
Drainage area =  25.000 ac Curve number =  80
Basin Slope =  0.5 % Hydraulic length =  1300 ft
Tc method =  LAG Time of conc. (Tc) =  55.50 min
Total precip. =  4.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Wednesday, 03 / 12 / 2014

Hyd. No. 5
Undetained to Central

Hydrograph type =  SCS Runoff Peak discharge =  11.86 cfs
Storm frequency =  5 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  0.779 acft
Drainage area =  3.000 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  4.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Wednesday, 03 / 12 / 2014

Hyd. No. 6
Developed to Central ROW

Hydrograph type =  Combine Peak discharge =  16.58 cfs
Storm frequency =  5 yrs Time to peak =  12.17 hrs
Time interval =  2 min Hyd. volume =  6.349 acft
Inflow hyds. =  2, 5 Contrib. drain. area =  3.000 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Wednesday, 03 / 12 / 2014

Hyd. No. 7
Total Basin Existing to RCBC

Hydrograph type =  SCS Runoff Peak discharge =  62.77 cfs
Storm frequency =  5 yrs Time to peak =  12.83 hrs
Time interval =  2 min Hyd. volume =  12.981 acft
Drainage area =  63.000 ac Curve number =  80
Basin Slope =  0.3 % Hydraulic length =  1800 ft
Tc method =  LAG Time of conc. (Tc) =  93.00 min
Total precip. =  4.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Summary Report
20

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 108.43 2 722 7.274 ------ ------ ------ Developed to Pond

2 Reservoir 13.05 2 752 6.771 1 1340.06 4.19 Pond

3 SCS Runoff 67.77 2 740 8.028 ------ ------ ------ Offsite West

4 SCS Runoff 44.91 2 748 6.345 ------ ------ ------ Site - Existing

5 SCS Runoff 14.21 2 722 0.941 ------ ------ ------ Undetained to Central

6 Combine 24.17 2 726 7.711 2, 5 ------ ------ Developed to Central ROW

7 SCS Runoff 78.60 2 770 16.179 ------ ------ ------ Total Basin Existing to RCBC

Site and Pond Routing.gpw Return Period: 10 Year Wednesday, 03 / 12 / 2014

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Wednesday, 03 / 12 / 2014

Hyd. No. 1
Developed to Pond

Hydrograph type =  SCS Runoff Peak discharge =  108.43 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  7.274 acft
Drainage area =  22.000 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Wednesday, 03 / 12 / 2014

Hyd. No. 2
Pond

Hydrograph type =  Reservoir Peak discharge =  13.05 cfs
Storm frequency =  10 yrs Time to peak =  12.53 hrs
Time interval =  2 min Hyd. volume =  6.771 acft
Inflow hyd. No. =  1 - Developed to Pond Max. Elevation =  1340.06 ft
Reservoir name =  Proposed Pond Max. Storage =  4.194 acft

Storage Indication method used.
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Wednesday, 03 / 12 / 2014

Hyd. No. 3
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  67.77 cfs
Storm frequency =  10 yrs Time to peak =  12.33 hrs
Time interval =  2 min Hyd. volume =  8.028 acft
Drainage area =  31.100 ac Curve number =  80
Basin Slope =  0.8 % Hydraulic length =  1260 ft
Tc method =  LAG Time of conc. (Tc) =  42.80 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Wednesday, 03 / 12 / 2014

Hyd. No. 4
Site - Existing

Hydrograph type =  SCS Runoff Peak discharge =  44.91 cfs
Storm frequency =  10 yrs Time to peak =  12.47 hrs
Time interval =  2 min Hyd. volume =  6.345 acft
Drainage area =  25.000 ac Curve number =  80
Basin Slope =  0.5 % Hydraulic length =  1300 ft
Tc method =  LAG Time of conc. (Tc) =  55.50 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Wednesday, 03 / 12 / 2014

Hyd. No. 5
Undetained to Central

Hydrograph type =  SCS Runoff Peak discharge =  14.21 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  0.941 acft
Drainage area =  3.000 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 6
Developed to Central ROW

Hydrograph type =  Combine Peak discharge =  24.17 cfs
Storm frequency =  10 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  7.711 acft
Inflow hyds. =  2, 5 Contrib. drain. area =  3.000 ac

26

0 6 12 18 24 30 36 42 48 54 60 66 72

Q (cfs)

0.00 0.00

4.00 4.00

8.00 8.00

12.00 12.00

16.00 16.00

20.00 20.00

24.00 24.00

28.00 28.00

Q (cfs)

Time (hrs)

Developed to Central ROW
Hyd. No. 6 -- 10 Year

Hyd No. 6 Hyd No. 2 Hyd No. 5



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Wednesday, 03 / 12 / 2014

Hyd. No. 7
Total Basin Existing to RCBC

Hydrograph type =  SCS Runoff Peak discharge =  78.60 cfs
Storm frequency =  10 yrs Time to peak =  12.83 hrs
Time interval =  2 min Hyd. volume =  16.179 acft
Drainage area =  63.000 ac Curve number =  80
Basin Slope =  0.3 % Hydraulic length =  1800 ft
Tc method =  LAG Time of conc. (Tc) =  93.00 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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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) (acft) (ft) (acft)

1 SCS Runoff 130.31 2 722 8.836 ------ ------ ------ Developed to Pond

2 Reservoir 14.23 2 754 8.329 1 1340.47 5.16 Pond

3 SCS Runoff 85.54 2 738 10.130 ------ ------ ------ Offsite West

4 SCS Runoff 56.66 2 746 8.007 ------ ------ ------ Site - Existing

5 SCS Runoff 17.21 2 722 1.151 ------ ------ ------ Undetained to Central

6 Combine 29.19 2 722 9.480 2, 5 ------ ------ Developed to Central ROW

7 SCS Runoff 99.38 2 770 20.417 ------ ------ ------ Total Basin Existing to RCBC

Site and Pond Routing.gpw Return Period: 25 Year Wednesday, 03 / 12 / 2014
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Hyd. No. 1
Developed to Pond

Hydrograph type =  SCS Runoff Peak discharge =  130.31 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  8.836 acft
Drainage area =  22.000 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  6.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2
Pond

Hydrograph type =  Reservoir Peak discharge =  14.23 cfs
Storm frequency =  25 yrs Time to peak =  12.57 hrs
Time interval =  2 min Hyd. volume =  8.329 acft
Inflow hyd. No. =  1 - Developed to Pond Max. Elevation =  1340.47 ft
Reservoir name =  Proposed Pond Max. Storage =  5.160 acft

Storage Indication method used.
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Hyd No. 1 Total storage used = 5.160 acft
Center of mass
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Hyd. No. 3
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  85.54 cfs
Storm frequency =  25 yrs Time to peak =  12.30 hrs
Time interval =  2 min Hyd. volume =  10.130 acft
Drainage area =  31.100 ac Curve number =  80
Basin Slope =  0.8 % Hydraulic length =  1260 ft
Tc method =  LAG Time of conc. (Tc) =  42.80 min
Total precip. =  6.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 4
Site - Existing

Hydrograph type =  SCS Runoff Peak discharge =  56.66 cfs
Storm frequency =  25 yrs Time to peak =  12.43 hrs
Time interval =  2 min Hyd. volume =  8.007 acft
Drainage area =  25.000 ac Curve number =  80
Basin Slope =  0.5 % Hydraulic length =  1300 ft
Tc method =  LAG Time of conc. (Tc) =  55.50 min
Total precip. =  6.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5
Undetained to Central

Hydrograph type =  SCS Runoff Peak discharge =  17.21 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  1.151 acft
Drainage area =  3.000 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  6.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 6
Developed to Central ROW

Hydrograph type =  Combine Peak discharge =  29.19 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  9.480 acft
Inflow hyds. =  2, 5 Contrib. drain. area =  3.000 ac
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Hyd. No. 7
Total Basin Existing to RCBC

Hydrograph type =  SCS Runoff Peak discharge =  99.38 cfs
Storm frequency =  25 yrs Time to peak =  12.83 hrs
Time interval =  2 min Hyd. volume =  20.417 acft
Drainage area =  63.000 ac Curve number =  80
Basin Slope =  0.3 % Hydraulic length =  1800 ft
Tc method =  LAG Time of conc. (Tc) =  93.00 min
Total precip. =  6.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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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) (acft) (ft) (acft)

1 SCS Runoff 171.34 2 722 11.813 ------ ------ ------ Developed to Pond

2 Reservoir 15.95 2 760 11.300 1 1341.24 7.04 Pond

3 SCS Runoff 119.62 2 738 14.228 ------ ------ ------ Offsite West

4 SCS Runoff 79.31 2 746 11.245 ------ ------ ------ Site - Existing

5 SCS Runoff 22.84 2 722 1.553 ------ ------ ------ Undetained to Central

6 Combine 36.67 2 722 12.853 2, 5 ------ ------ Developed to Central ROW

7 SCS Runoff 139.28 2 770 28.676 ------ ------ ------ Total Basin Existing to RCBC

Site and Pond Routing.gpw Return Period: 100 Year Wednesday, 03 / 12 / 2014
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Hyd. No. 1
Developed to Pond

Hydrograph type =  SCS Runoff Peak discharge =  171.34 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  11.813 acft
Drainage area =  22.000 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2
Pond

Hydrograph type =  Reservoir Peak discharge =  15.95 cfs
Storm frequency =  100 yrs Time to peak =  12.67 hrs
Time interval =  2 min Hyd. volume =  11.300 acft
Inflow hyd. No. =  1 - Developed to Pond Max. Elevation =  1341.24 ft
Reservoir name =  Proposed Pond Max. Storage =  7.037 acft

Storage Indication method used.
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Hyd. No. 3
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  119.62 cfs
Storm frequency =  100 yrs Time to peak =  12.30 hrs
Time interval =  2 min Hyd. volume =  14.228 acft
Drainage area =  31.100 ac Curve number =  80
Basin Slope =  0.8 % Hydraulic length =  1260 ft
Tc method =  LAG Time of conc. (Tc) =  42.80 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 4
Site - Existing

Hydrograph type =  SCS Runoff Peak discharge =  79.31 cfs
Storm frequency =  100 yrs Time to peak =  12.43 hrs
Time interval =  2 min Hyd. volume =  11.245 acft
Drainage area =  25.000 ac Curve number =  80
Basin Slope =  0.5 % Hydraulic length =  1300 ft
Tc method =  LAG Time of conc. (Tc) =  55.50 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5
Undetained to Central

Hydrograph type =  SCS Runoff Peak discharge =  22.84 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  1.553 acft
Drainage area =  3.000 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 6
Developed to Central ROW

Hydrograph type =  Combine Peak discharge =  36.67 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  12.853 acft
Inflow hyds. =  2, 5 Contrib. drain. area =  3.000 ac
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Hyd. No. 7
Total Basin Existing to RCBC

Hydrograph type =  SCS Runoff Peak discharge =  139.28 cfs
Storm frequency =  100 yrs Time to peak =  12.83 hrs
Time interval =  2 min Hyd. volume =  28.676 acft
Drainage area =  63.000 ac Curve number =  80
Basin Slope =  0.3 % Hydraulic length =  1800 ft
Tc method =  LAG Time of conc. (Tc) =  93.00 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period
(Yrs) B D E (N/A)

1 27.8967 9.8000 0.7047 --------

2 76.3137 14.3000 0.8844 --------

3 1.2000 0.1000 0.0000 --------

5 52.6224 11.2000 0.7497 --------

10 55.1841 11.1000 0.7229 --------

25 60.7012 11.1000 0.7068 --------

50 66.9222 11.3000 0.7004 --------

100 62.2794 10.1000 0.6624 --------

File name: wich_IDF.IDF

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 4.18 3.40 2.90 2.55 2.29 2.08 1.91 1.78 1.66 1.56 1.48 1.40

2 5.57 4.54 3.85 3.35 2.97 2.67 2.43 2.23 2.06 1.92 1.80 1.69

3 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20

5 6.52 5.33 4.55 3.99 3.57 3.24 2.97 2.75 2.57 2.41 2.27 2.15

10 7.40 6.09 5.22 4.60 4.13 3.76 3.46 3.21 3.00 2.82 2.67 2.53

25 8.51 7.03 6.05 5.35 4.81 4.39 4.05 3.76 3.52 3.32 3.14 2.98

50 9.47 7.86 6.78 6.00 5.41 4.94 4.56 4.24 3.98 3.75 3.55 3.37

100 10.31 8.53 7.37 6.53 5.90 5.40 5.00 4.66 4.37 4.13 3.92 3.73

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)
Precip. file name: wich_24hr.pcp

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

SCS 24-hour 2.80 3.50 1.20 4.50 5.20 6.10 6.90 7.80

SCS 6-Hr 0.00 1.80 0.00 0.00 2.60 0.00 0.00 4.00

Huff-1st 0.00 1.55 0.00 2.75 4.00 5.38 6.50 8.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 1.75 0.00 2.80 3.90 5.25 6.00 7.10
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HydraFlow SWS
Onsite SWS Systems
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