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The site is located in Sedgwick County, Kansas, on the southwest corner of 143rd Street East 
and 21st Street North.  It lies in the northeast quarter of Section 11, Township 27 South, Range 2 
East of the Sixth Principal Meridian, Sedgwick County, Kansas.  The total site area is 
approximately 116 acres.  The site is bounded by Reeds Cove Addition to the west, 21st Street to 
the north, and 143rd Street to the east.  To the south is the Burlington Northern Railroad.  The site 
is shown on the Andover, Kansas Quadrangle located in Appendix A. 
 

���� ���� ���� ���� ����
According to the NRCS (SCS) Sedgwick County Soil Survey (Appendix B), most of the site is in 
the Rose Hill Series (Rd: silty clay, 1 to 3 percent slopes). The northeast section of the site is in 
the Irwin Series (Ia: Irwin silty clay loam, with 1 to 3 percent slopes) and a small portion in the 
southwest corner of the site is in the Clime Series (Ce: Clime silty clay, with 3 to 7 percent 
slopes).  The Hydrological Soil Group (HSG) for the site is “D”. 
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The site is undeveloped agricultural land.   

���������������
������
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A tributary of Fourmile Creek flows northeast to southwest through small portions of the site.  
Elevations on site vary from roughly 1382 feet on the east edge of the watershed, to 1340 feet in 
the southwest portion.  Watershed slopes vary from 1.2% to 4.0%.  The site drains east to west, 
toward the tributary.  There is one pond located in the northwest section of the site. 

����������������������������

 Most of the site is outside Zone A, however, portions of the site along the western boundary 
extend into Zone A (FIRM Panel 150, Sedgwick County, June 3, 1986) (Appendix C).  A small 
area of Zone B is found in the southwest corner of the site.   
 
A Letter of Map Revision (LOMR) (Case No. 05-07-0176P) was submitted for the Reed’s Cove 
Addition.  This LOMR defined the floodplain and floodway through the site (Appendix D). 

�������
���������

Flows upstream of the site are captured by the tributary and flow into Fourmile Creek. Flows from 
143rd Street are captured in a roadside drainage ditch that runs parallel to the east boundary of 
the site.  

�������������������������������

The pre and post-project watersheds are outlined in Appendix E. Hydraflow 2005 software by 
Intellisolve calculated peak flows using the SCS Method and Rational method (results are shown 
in Appendix F).  The site was divided into two separate basins; Basin 1 drains to the channel and 
pond on the western edge of the site and includes 191 acres of off-site area. Basin 2 drains 
south; through the central portion of the site. Within each basin watersheds were delineated in 
order to calculate runoff from the site. 
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Table 1 shows the breakdown of the pre and post-project basins and watersheds. 
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Basin 1: The SCS method in Hydraflow was used to calculate pre-project flows for Basin 1. A 
curve number of 81 was used for Watershed 1 and 2, while the Offsite watershed was best 
represented with a curve number of 88. The FAA method was used to determine the time of 
concentration for each watershed, calculations are in Appendix G.  Table 2 shows the pre-project 
runoff for the 2, 5, 10 and 100-year design storms for Basin 1. 
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Basin 2: The rational method was used to calculate runoff from Basin 2, since the basin was 
significantly smaller than Basin 1. The FAA method was also used to determine the time of 
concentration for each watershed in Basin 2. The time of concentration calculations and rational 
coefficients for Basin 2 are in Appendix G. Table 3 shows the peak-discharge from Basin 2 for the 
2, 5, 10 and 100-year storm event. 
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The site will develop into approximately 20 acres of commercial property and 96 acres of 
residential lots.   

����������������
������
����

Three detention ponds are proposed for the site. The three proposed ponds along with the 
existing pond will be designed/modified to ensure post-project flow rates are lower than or equal 
to pre-project flows.  
 
Final slopes in the residential and commercial development have not been determined, but the 
minimum will be 0.5% within street right-of-way and for commercial development, and 1-2% in 
backyards (Grading Plan, Appendix H).    

��������������������������������

Basin 1: Watershed 1 and 2 will be developed into residential lots; therefore the post-project 
curve number for both watersheds is 88. Time of concentration calculations are in Appendix G. 
The Offsite watershed remains unchanged from pre to post-project. All flow from Watershed 1 will 
be directed into the channel on the western edge of the site, via overland flow or storm sewer. 
Runoff from Watershed 2 will be directed either by overland flow or storm sewer into the existing 
and proposed ponds in the northwest section of the site. The proposed storm sewer layout is 
shown on the Utility Plan, Appendix I and calculations for the pipe sizing are in Appendix J.  
 
Ponds A and B in the northwest corner of the site will have a normal pool elevation of 1352.0 and 
a 100-year elevation of 1355.0. These ponds were designed to detain runoff from the Offsite 
watershed and Watershed 2. Five 5’x8’ reinforced concrete boxes will direct flow from Pond A 
downstream to Pond B. A rectangular weir with a crest length of 18 feet is located at the outlet of 
Pond B. Table 4 shows the post-project flows from Watershed 1 and 2 and the post-project flow 
from Basin 1. 
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Basin 2: Watershed 3 and 4 will also be developed into residential lots; the resulting post-project 
time of concentrations and rational coefficients are in Appendix G. Runoff from Watershed 3 will 
be directed, via overland flow or storm sewers, to Pond C. Pond C will have a normal pool of 
1356.0 and a 100-year elevation of 1358.3 A rectangular weir with a crest length of 10 feet 
controls flow from Pond C to Pond D downstream. Runoff from Watershed 4 is directed to Pond 
D. A 15-foot rectangular weir controls flow out of Pond D, offsite. Table 5 shows the post-project 
flows from Watershed 3 and 4 and the post-project flow from Basin 2. 
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Hydraflow runoff calculations, for pre and post-project conditions, and pond sizing calculations 
are in Appendix F. The proposed Drainage Plan is in Appendix K. 
 
Post-project peak-discharges from both basins will either remain almost identical to or decrease 
from pre-project flows. Table 6 shows the comparison of pre and post project flows. 
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Three 5’x8’ reinforced concrete boxes are proposed for directing flow under 21st Street and north 
of the Krug South site. 
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Permits will be obtained from the Division of Water Resources (DWR) for the floodplain fill and 
stream obstruction and channel changes. The Army Corps of Engineers will be contacted about 
wetland issues. A LOMR application will be submitted to FEMA to revise the floodplain and 
floodway on a portion of the property. 
 
��
 
 �
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Krug South Addition is located in Sedgwick County, Kansas, on the southwest corner of 143rd 
Street East and 21st Street North. Krug South will develop into commercial property and 
residential lots.   The development will include three reserves for ponds.  Post-project runoff from 
the watershed will increase from pre-project flows.  The proposed and existing ponds will provide 
adequate detention and prevent increased peak flows from the site.  Storm sewers will carry 
runoff from streets and yards into the ponds.  Based on the studied pre-developed and post-
developed conditions, the total flow from the site is reduced by 54 cfs for the 100-year design 
storm.  �
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Quadrangle 





Appendix B 
Soil Survey
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Appendix C 
FIRM / FBFM 







Appendix D 
LOMR 
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Appendix E 
Pre and Post-Project Watershed Boundary 







Appendix F 
Hydraflow Hydrographs 
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:7 PM

Hyd. No.  6 
Post Offsite FINAL

Hydrograph type =  SCS Runoff Peak discharge =  153.94 cfs
Storm frequency =  2 yrs Time interval =  6  min
Drainage area =  191.000 ac Curve number =  88 
Basin Slope =  0.7 % Hydraulic length =  7000 ft
Tc method =  USER Time of conc. (Tc) = 106.00 min
Total precip. =  3.48 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 35.413 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:7 PM

Hyd. No.  7 
Post Onsite - area to stream

Hydrograph type =  SCS Runoff Peak discharge =  28.50 cfs
Storm frequency =  2 yrs Time interval =  6  min
Drainage area =  17.000 ac Curve number =  88 
Basin Slope =  0.2 % Hydraulic length =  461 ft
Tc method =  USER Time of conc. (Tc) = 38.60 min
Total precip. =  3.48 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 3.288 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:7 PM

Hyd. No.  8 
Post On-site area to ponds A & B

Hydrograph type =  SCS Runoff Peak discharge =  118.76 cfs
Storm frequency =  2 yrs Time interval =  6  min
Drainage area =  59.000 ac Curve number =  88 
Basin Slope =  1.5 % Hydraulic length =  610 ft
Tc method =  USER Time of conc. (Tc) = 23.40 min
Total precip. =  3.48 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 11.065 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:7 PM

Hyd. No.  9 
Post To Ponds A&B

Hydrograph type =  Reservoir Peak discharge =  96.50 cfs
Storm frequency =  2 yrs Time interval =  6  min
Inflow hyd. No. =  8 Max. Elevation =  1353.37 ft
Reservoir name =  Ponds A & B Max. Storage =  1.939 acft

Storage Indication method used. Hydrograph Volume = 11.065 acft
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Pond Report 5

Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:7 PM

Pond No.  9  -  Ponds A & B
Pond Data
Pond storage is based on known contour areas. Average end area method used.

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

0.00 1352.00 56,228 0.000 0.000
1.00 1353.00 63,009 1.369 1.369
2.00 1354.00 70,098 1.528 2.897
3.00 1355.00 77,436 1.693 4.590
4.00 1356.00 85,001 1.865 6.454
5.00 1357.00 92,780 2.041 8.495
6.00 1358.00 103,774 2.256 10.751
7.00 1359.00 108,987 2.442 13.193

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
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 0.00
N-Value =  .000 .000 .000 .000
Orif. Coeff. =  0.00 0.00 0.00 0.00
Multi-Stage =  n/a No No No

Crest Len (ft) =  18.00 0.00 0.00 0.00
Crest El. (ft) =  1352.00 0.00 0.00 0.00
Weir Coeff. =  3.33 0.00 0.00 0.00
Weir Type =  Rect --- --- ---
Multi-Stage =  No No No No

Exfiltration =  0.000 in/hr (Contour)  Tailwater Elev. =  0.00 ft

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control. 
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:7 PM

Hyd. No.  10 
POST Runoff to the West

Hydrograph type =  Combine Peak discharge =  211.60 cfs
Storm frequency =  2 yrs Time interval =  6  min
Inflow hyds. =  6, 7, 9

Hydrograph Volume = 49.765 acft
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  Hyd No. 10   Hyd No. 6   Hyd No. 7   Hyd No. 9
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:7 PM

Hyd. No.  12 
Pre Offsite FINAL

Hydrograph type =  SCS Runoff Peak discharge =  153.94 cfs
Storm frequency =  2 yrs Time interval =  6  min
Drainage area =  191.000 ac Curve number =  88 
Basin Slope =  0.7 % Hydraulic length =  7000 ft
Tc method =  USER Time of conc. (Tc) = 106.00 min
Total precip. =  3.48 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 35.413 acft
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Hyd. No. 12 -- 2 Yr

  Hyd No. 12
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:7 PM

Hyd. No.  13 
Pre Onsite - area to stream

Hydrograph type =  SCS Runoff Peak discharge =  11.81 cfs
Storm frequency =  2 yrs Time interval =  6  min
Drainage area =  17.000 ac Curve number =  81 
Basin Slope =  0.4 % Hydraulic length =  2348 ft
Tc method =  USER Time of conc. (Tc) = 90.40 min
Total precip. =  3.48 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 2.398 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:7 PM

Hyd. No.  14 
Pre On-site area to ponds A & B

Hydrograph type =  SCS Runoff Peak discharge =  47.55 cfs
Storm frequency =  2 yrs Time interval =  6  min
Drainage area =  59.000 ac Curve number =  88 
Basin Slope =  0.7 % Hydraulic length =  4203 ft
Tc method =  USER Time of conc. (Tc) = 101.80 min
Total precip. =  3.48 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 10.939 acft
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  Hyd No. 14
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:7 PM

Hyd. No.  15 
PRE Runoff to the West

Hydrograph type =  Combine Peak discharge =  212.53 cfs
Storm frequency =  2 yrs Time interval =  6  min
Inflow hyds. =  12, 13, 14

Hydrograph Volume = 48.749 acft
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Hyd. No. 15 -- 2 Yr
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:7 PM

Hyd. No.  19 
 Post Area to Pond C FINAL

Hydrograph type =  Rational Peak discharge =  22.26 cfs
Storm frequency =  2 yrs Time interval =  1  min
Drainage area =  18.000 ac Runoff coeff. =  0.5 
Intensity =  2.473 in/hr Tc by User = 34.00 min
IDF Curve =  SedgwickCoKS.IDF Asc/Rec limb fact =  1/1

Hydrograph Volume = 1.043 acft
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Hyd. No. 19 -- 2 Yr

  Hyd No. 19
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:7 PM

Hyd. No.  20 
Pond C

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time interval =  1  min
Inflow hyd. No. =  19 Max. Elevation =  1357.79 ft
Reservoir name =  FINAL Pond C2 Max. Storage =  1.043 acft

Storage Indication method used. Hydrograph Volume = 0.000 acft
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Pond Report 13

Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:7 PM

Pond No.  11  -  FINAL Pond C2
Pond Data
Pond storage is based on known contour areas. Average end area method used.

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

0.00 1356.00 22,938 0.000 0.000
1.00 1357.00 25,532 0.556 0.556
2.00 1358.00 28,233 0.617 1.173
3.00 1359.00 31,037 0.680 1.854

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
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 0.00
N-Value =  .000 .000 .000 .000
Orif. Coeff. =  0.00 0.00 0.00 0.00
Multi-Stage =  n/a No No No

Crest Len (ft) =  10.00 0.00 0.00 0.00
Crest El. (ft) =  1356.00 0.00 0.00 0.00
Weir Coeff. =  3.33 0.00 0.00 0.00
Weir Type =  Rect --- --- ---
Multi-Stage =  No No No No

Exfiltration =  0.000 in/hr (Contour)  Tailwater Elev. =  1358.00 ft

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control. 
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:7 PM

Hyd. No.  21 
Post Area to Pond D

Hydrograph type =  Rational Peak discharge =  22.69 cfs
Storm frequency =  2 yrs Time interval =  1  min
Drainage area =  22.000 ac Runoff coeff. =  0.5 
Intensity =  2.063 in/hr Tc by User = 45.00 min
IDF Curve =  SedgwickCoKS.IDF Asc/Rec limb fact =  1/1

Hydrograph Volume = 1.407 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:7 PM

Hyd. No.  22 
Area to Pond D and flow from Pond C

Hydrograph type =  Combine Peak discharge =  22.69 cfs
Storm frequency =  2 yrs Time interval =  1  min
Inflow hyds. =  20, 21

Hydrograph Volume = 1.407 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:7 PM

Hyd. No.  23 
POST Runoff to South

Hydrograph type =  Reservoir Peak discharge =  20.86 cfs
Storm frequency =  2 yrs Time interval =  1  min
Inflow hyd. No. =  22 Max. Elevation =  1355.56 ft
Reservoir name =  FINAL Pond D2 Max. Storage =  0.214 acft

Storage Indication method used. Hydrograph Volume = 1.407 acft
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Pond Report 17

Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:7 PM

Pond No.  12  -  FINAL Pond D2
Pond Data
Pond storage is based on known contour areas. Average end area method used.

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

0.00 1355.00 14,751 0.000 0.000
1.00 1356.00 18,623 0.383 0.383
2.00 1357.00 22,616 0.473 0.856
3.00 1358.00 26,731 0.566 1.423

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
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 0.00
N-Value =  .000 .000 .000 .000
Orif. Coeff. =  0.00 0.00 0.00 0.00
Multi-Stage =  n/a No No No

Crest Len (ft) =  15.00 0.00 0.00 0.00
Crest El. (ft) =  1355.00 0.00 0.00 0.00
Weir Coeff. =  3.33 0.00 0.00 0.00
Weir Type =  Rect --- --- ---
Multi-Stage =  No No No No

Exfiltration =  0.000 in/hr (Contour)  Tailwater Elev. =  0.00 ft

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control. 
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:7 PM

Hyd. No.  25 
Pre Area to Pond C FINAL

Hydrograph type =  Rational Peak discharge =  12.25 cfs
Storm frequency =  2 yrs Time interval =  1  min
Drainage area =  18.000 ac Runoff coeff. =  0.32 
Intensity =  2.127 in/hr Tc by User = 43.00 min
IDF Curve =  SedgwickCoKS.IDF Asc/Rec limb fact =  1/1

Hydrograph Volume = 0.725 acft
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Hyd. No. 25 -- 2 Yr

  Hyd No. 25
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:7 PM

Hyd. No.  26 
Pre Area to Pond D

Hydrograph type =  Rational Peak discharge =  22.69 cfs
Storm frequency =  2 yrs Time interval =  1  min
Drainage area =  22.000 ac Runoff coeff. =  0.5 
Intensity =  2.063 in/hr Tc by User = 45.00 min
IDF Curve =  SedgwickCoKS.IDF Asc/Rec limb fact =  1/1

Hydrograph Volume = 1.407 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:7 PM

Hyd. No.  27 
PRE Runoff to South

Hydrograph type =  Combine Peak discharge =  34.37 cfs
Storm frequency =  2 yrs Time interval =  1  min
Inflow hyds. =  25, 26

Hydrograph Volume = 2.132 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  6 
Post Offsite FINAL

Hydrograph type =  SCS Runoff Peak discharge =  238.47 cfs
Storm frequency =  5 yrs Time interval =  6  min
Drainage area =  191.000 ac Curve number =  88 
Basin Slope =  0.7 % Hydraulic length =  7000 ft
Tc method =  USER Time of conc. (Tc) = 100.00 min
Total precip. =  4.55 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 52.268 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  7 
Post Onsite - area to stream

Hydrograph type =  SCS Runoff Peak discharge =  40.92 cfs
Storm frequency =  5 yrs Time interval =  6  min
Drainage area =  17.000 ac Curve number =  88 
Basin Slope =  0.2 % Hydraulic length =  461 ft
Tc method =  USER Time of conc. (Tc) = 36.00 min
Total precip. =  4.55 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 4.738 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  8 
Post On-site area to ponds A & B

Hydrograph type =  SCS Runoff Peak discharge =  170.26 cfs
Storm frequency =  5 yrs Time interval =  6  min
Drainage area =  59.000 ac Curve number =  88 
Basin Slope =  1.5 % Hydraulic length =  610 ft
Tc method =  USER Time of conc. (Tc) = 21.90 min
Total precip. =  4.55 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 15.946 acft
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Hyd. No. 8 -- 5 Yr

  Hyd No. 8
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  9 
Post To Ponds A&B

Hydrograph type =  Reservoir Peak discharge =  141.97 cfs
Storm frequency =  5 yrs Time interval =  6  min
Inflow hyd. No. =  8 Max. Elevation =  1353.78 ft
Reservoir name =  Ponds A & B Max. Storage =  2.556 acft

Storage Indication method used. Hydrograph Volume = 15.946 acft

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

Q (cfs)

0.00 0.00

20.00 20.00

40.00 40.00

60.00 60.00

80.00 80.00

100.00 100.00

120.00 120.00

140.00 140.00

160.00 160.00

180.00 180.00

Q (cfs)

Time (hrs)

Post To Ponds A&B
Hyd. No. 9 -- 5 Yr

  Hyd No. 9   Hyd No. 8

4



Pond Report 5

Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Pond No.  9  -  Ponds A & B
Pond Data
Pond storage is based on known contour areas. Average end area method used.

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

0.00 1352.00 56,228 0.000 0.000
1.00 1353.00 63,009 1.369 1.369
2.00 1354.00 70,098 1.528 2.897
3.00 1355.00 77,436 1.693 4.590
4.00 1356.00 85,001 1.865 6.454
5.00 1357.00 92,780 2.041 8.495
6.00 1358.00 103,774 2.256 10.751
7.00 1359.00 108,987 2.442 13.193

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
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 0.00
N-Value =  .000 .000 .000 .000
Orif. Coeff. =  0.00 0.00 0.00 0.00
Multi-Stage =  n/a No No No

Crest Len (ft) =  18.00 0.00 0.00 0.00
Crest El. (ft) =  1352.00 0.00 0.00 0.00
Weir Coeff. =  3.33 0.00 0.00 0.00
Weir Type =  Rect --- --- ---
Multi-Stage =  No No No No

Exfiltration =  0.000 in/hr (Contour)  Tailwater Elev. =  0.00 ft

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control. 
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  10 
POST Runoff to the West

Hydrograph type =  Combine Peak discharge =  330.56 cfs
Storm frequency =  5 yrs Time interval =  6  min
Inflow hyds. =  6, 7, 9

Hydrograph Volume = 72.952 acft
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Hyd. No. 10 -- 5 Yr

  Hyd No. 10   Hyd No. 6   Hyd No. 7   Hyd No. 9
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  12 
Pre Offsite FINAL

Hydrograph type =  SCS Runoff Peak discharge =  238.47 cfs
Storm frequency =  5 yrs Time interval =  6  min
Drainage area =  191.000 ac Curve number =  88 
Basin Slope =  0.7 % Hydraulic length =  7000 ft
Tc method =  USER Time of conc. (Tc) = 100.00 min
Total precip. =  4.55 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 52.268 acft
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Hyd. No. 12 -- 5 Yr

  Hyd No. 12
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  13 
Pre Onsite - area to stream

Hydrograph type =  SCS Runoff Peak discharge =  18.32 cfs
Storm frequency =  5 yrs Time interval =  6  min
Drainage area =  17.000 ac Curve number =  81 
Basin Slope =  0.4 % Hydraulic length =  2348 ft
Tc method =  USER Time of conc. (Tc) = 84.60 min
Total precip. =  4.55 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 3.671 acft
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Hyd. No. 13 -- 5 Yr

  Hyd No. 13
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  14 
Pre On-site area to ponds A & B

Hydrograph type =  SCS Runoff Peak discharge =  73.66 cfs
Storm frequency =  5 yrs Time interval =  6  min
Drainage area =  59.000 ac Curve number =  88 
Basin Slope =  0.7 % Hydraulic length =  4203 ft
Tc method =  USER Time of conc. (Tc) = 95.30 min
Total precip. =  4.55 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 16.145 acft
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Hyd. No. 14 -- 5 Yr

  Hyd No. 14
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  15 
PRE Runoff to the West

Hydrograph type =  Combine Peak discharge =  329.85 cfs
Storm frequency =  5 yrs Time interval =  6  min
Inflow hyds. =  12, 13, 14

Hydrograph Volume = 72.084 acft
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Hyd. No. 15 -- 5 Yr
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  19 
 Post Area to Pond C FINAL

Hydrograph type =  Rational Peak discharge =  28.14 cfs
Storm frequency =  5 yrs Time interval =  1  min
Drainage area =  18.000 ac Runoff coeff. =  0.5 
Intensity =  3.127 in/hr Tc by User = 32.00 min
IDF Curve =  SedgwickCoKS.IDF Asc/Rec limb fact =  1/1

Hydrograph Volume = 1.240 acft
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 Post Area to Pond C FINAL
Hyd. No. 19 -- 5 Yr

  Hyd No. 19
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  20 
Pond C

Hydrograph type =  Reservoir Peak discharge =  6.638 cfs
Storm frequency =  5 yrs Time interval =  1  min
Inflow hyd. No. =  19 Max. Elevation =  1358.02 ft
Reservoir name =  FINAL Pond C2 Max. Storage =  1.186 acft

Storage Indication method used. Hydrograph Volume = 0.067 acft
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Pond Report 13

Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Pond No.  11  -  FINAL Pond C2
Pond Data
Pond storage is based on known contour areas. Average end area method used.

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

0.00 1356.00 22,938 0.000 0.000
1.00 1357.00 25,532 0.556 0.556
2.00 1358.00 28,233 0.617 1.173
3.00 1359.00 31,037 0.680 1.854

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
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 0.00
N-Value =  .000 .000 .000 .000
Orif. Coeff. =  0.00 0.00 0.00 0.00
Multi-Stage =  n/a No No No

Crest Len (ft) =  10.00 0.00 0.00 0.00
Crest El. (ft) =  1356.00 0.00 0.00 0.00
Weir Coeff. =  3.33 0.00 0.00 0.00
Weir Type =  Rect --- --- ---
Multi-Stage =  No No No No

Exfiltration =  0.000 in/hr (Contour)  Tailwater Elev. =  1358.00 ft

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control. 
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  21 
Post Area to Pond D

Hydrograph type =  Rational Peak discharge =  29.42 cfs
Storm frequency =  5 yrs Time interval =  1  min
Drainage area =  22.000 ac Runoff coeff. =  0.5 
Intensity =  2.675 in/hr Tc by User = 42.00 min
IDF Curve =  SedgwickCoKS.IDF Asc/Rec limb fact =  1/1

Hydrograph Volume = 1.702 acft
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Hyd. No. 21 -- 5 Yr
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  22 
Area to Pond D and flow from Pond C

Hydrograph type =  Combine Peak discharge =  29.42 cfs
Storm frequency =  5 yrs Time interval =  1  min
Inflow hyds. =  20, 21

Hydrograph Volume = 1.769 acft
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Hyd. No. 22 -- 5 Yr
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  23 
POST Runoff to South

Hydrograph type =  Reservoir Peak discharge =  27.09 cfs
Storm frequency =  5 yrs Time interval =  1  min
Inflow hyd. No. =  22 Max. Elevation =  1355.66 ft
Reservoir name =  FINAL Pond D2 Max. Storage =  0.254 acft

Storage Indication method used. Hydrograph Volume = 1.769 acft
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Pond Report 17

Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Pond No.  12  -  FINAL Pond D2
Pond Data
Pond storage is based on known contour areas. Average end area method used.

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

0.00 1355.00 14,751 0.000 0.000
1.00 1356.00 18,623 0.383 0.383
2.00 1357.00 22,616 0.473 0.856
3.00 1358.00 26,731 0.566 1.423

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
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 0.00
N-Value =  .000 .000 .000 .000
Orif. Coeff. =  0.00 0.00 0.00 0.00
Multi-Stage =  n/a No No No

Crest Len (ft) =  15.00 0.00 0.00 0.00
Crest El. (ft) =  1355.00 0.00 0.00 0.00
Weir Coeff. =  3.33 0.00 0.00 0.00
Weir Type =  Rect --- --- ---
Multi-Stage =  No No No No

Exfiltration =  0.000 in/hr (Contour)  Tailwater Elev. =  0.00 ft

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control. 
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  25 
Pre Area to Pond C FINAL

Hydrograph type =  Rational Peak discharge =  15.63 cfs
Storm frequency =  5 yrs Time interval =  1  min
Drainage area =  18.000 ac Runoff coeff. =  0.32 
Intensity =  2.713 in/hr Tc by User = 41.00 min
IDF Curve =  SedgwickCoKS.IDF Asc/Rec limb fact =  1/1

Hydrograph Volume = 0.883 acft
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Hyd. No. 25 -- 5 Yr
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  26 
Pre Area to Pond D

Hydrograph type =  Rational Peak discharge =  29.42 cfs
Storm frequency =  5 yrs Time interval =  1  min
Drainage area =  22.000 ac Runoff coeff. =  0.5 
Intensity =  2.675 in/hr Tc by User = 42.00 min
IDF Curve =  SedgwickCoKS.IDF Asc/Rec limb fact =  1/1

Hydrograph Volume = 1.702 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  27 
PRE Runoff to South

Hydrograph type =  Combine Peak discharge =  44.67 cfs
Storm frequency =  5 yrs Time interval =  1  min
Inflow hyds. =  25, 26

Hydrograph Volume = 2.585 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  6 
Post Offsite FINAL

Hydrograph type =  SCS Runoff Peak discharge =  308.00 cfs
Storm frequency =  10 yrs Time interval =  6  min
Drainage area =  191.000 ac Curve number =  88 
Basin Slope =  0.7 % Hydraulic length =  7000 ft
Tc method =  USER Time of conc. (Tc) = 85.00 min
Total precip. =  5.25 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 62.185 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  7 
Post Onsite - area to stream

Hydrograph type =  SCS Runoff Peak discharge =  49.08 cfs
Storm frequency =  10 yrs Time interval =  6  min
Drainage area =  17.000 ac Curve number =  88 
Basin Slope =  0.2 % Hydraulic length =  461 ft
Tc method =  USER Time of conc. (Tc) = 31.00 min
Total precip. =  5.25 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 5.708 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  8 
Post On-site area to ponds A & B

Hydrograph type =  SCS Runoff Peak discharge =  251.44 cfs
Storm frequency =  10 yrs Time interval =  6  min
Drainage area =  59.000 ac Curve number =  88 
Basin Slope =  1.5 % Hydraulic length =  610 ft
Tc method =  USER Time of conc. (Tc) = 18.70 min
Total precip. =  5.25 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 18.008 acft
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Hyd. No. 8 -- 10 Yr

  Hyd No. 8
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  9 
Post To Ponds A&B

Hydrograph type =  Reservoir Peak discharge =  189.97 cfs
Storm frequency =  10 yrs Time interval =  6  min
Inflow hyd. No. =  8 Max. Elevation =  1354.16 ft
Reservoir name =  Ponds A & B Max. Storage =  3.163 acft

Storage Indication method used. Hydrograph Volume = 18.008 acft
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Pond Report 5

Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Pond No.  9  -  Ponds A & B
Pond Data
Pond storage is based on known contour areas. Average end area method used.

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

0.00 1352.00 56,228 0.000 0.000
1.00 1353.00 63,009 1.369 1.369
2.00 1354.00 70,098 1.528 2.897
3.00 1355.00 77,436 1.693 4.590
4.00 1356.00 85,001 1.865 6.454
5.00 1357.00 92,780 2.041 8.495
6.00 1358.00 103,774 2.256 10.751
7.00 1359.00 108,987 2.442 13.193

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
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 0.00
N-Value =  .000 .000 .000 .000
Orif. Coeff. =  0.00 0.00 0.00 0.00
Multi-Stage =  n/a No No No

Crest Len (ft) =  18.00 0.00 0.00 0.00
Crest El. (ft) =  1352.00 0.00 0.00 0.00
Weir Coeff. =  3.33 0.00 0.00 0.00
Weir Type =  Rect --- --- ---
Multi-Stage =  No No No No

Exfiltration =  0.000 in/hr (Contour)  Tailwater Elev. =  0.00 ft

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control. 
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  10 
POST Runoff to the West

Hydrograph type =  Combine Peak discharge =  409.03 cfs
Storm frequency =  10 yrs Time interval =  6  min
Inflow hyds. =  6, 7, 9

Hydrograph Volume = 85.901 acft
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  Hyd No. 10   Hyd No. 6   Hyd No. 7   Hyd No. 9
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  12 
Pre Offsite FINAL

Hydrograph type =  SCS Runoff Peak discharge =  308.00 cfs
Storm frequency =  10 yrs Time interval =  6  min
Drainage area =  191.000 ac Curve number =  88 
Basin Slope =  0.7 % Hydraulic length =  7000 ft
Tc method =  USER Time of conc. (Tc) = 85.00 min
Total precip. =  5.25 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 62.185 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  13 
Pre Onsite - area to stream

Hydrograph type =  SCS Runoff Peak discharge =  24.68 cfs
Storm frequency =  10 yrs Time interval =  6  min
Drainage area =  17.000 ac Curve number =  81 
Basin Slope =  0.4 % Hydraulic length =  2348 ft
Tc method =  USER Time of conc. (Tc) = 73.00 min
Total precip. =  5.25 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 4.473 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  14 
Pre On-site area to ponds A & B

Hydrograph type =  SCS Runoff Peak discharge =  95.14 cfs
Storm frequency =  10 yrs Time interval =  6  min
Drainage area =  59.000 ac Curve number =  88 
Basin Slope =  0.7 % Hydraulic length =  4203 ft
Tc method =  USER Time of conc. (Tc) = 82.30 min
Total precip. =  5.25 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 19.209 acft
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Hyd. No. 14 -- 10 Yr
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  15 
PRE Runoff to the West

Hydrograph type =  Combine Peak discharge =  427.82 cfs
Storm frequency =  10 yrs Time interval =  6  min
Inflow hyds. =  12, 13, 14

Hydrograph Volume = 85.866 acft

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

Q (cfs)

0.00 0.00

60.00 60.00

120.00 120.00

180.00 180.00

240.00 240.00

300.00 300.00

360.00 360.00

420.00 420.00

480.00 480.00

Q (cfs)

Time (hrs)

PRE Runoff to the West
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  19 
 Post Area to Pond C FINAL

Hydrograph type =  Rational Peak discharge =  35.08 cfs
Storm frequency =  10 yrs Time interval =  1  min
Drainage area =  18.000 ac Runoff coeff. =  0.5 
Intensity =  3.898 in/hr Tc by User = 28.00 min
IDF Curve =  SedgwickCoKS.IDF Asc/Rec limb fact =  1/1

Hydrograph Volume = 1.353 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  20 
Pond C

Hydrograph type =  Reservoir Peak discharge =  14.00 cfs
Storm frequency =  10 yrs Time interval =  1  min
Inflow hyd. No. =  19 Max. Elevation =  1358.04 ft
Reservoir name =  FINAL Pond C2 Max. Storage =  1.200 acft

Storage Indication method used. Hydrograph Volume = 0.180 acft
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Pond Report 13

Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Pond No.  11  -  FINAL Pond C2
Pond Data
Pond storage is based on known contour areas. Average end area method used.

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

0.00 1356.00 22,938 0.000 0.000
1.00 1357.00 25,532 0.556 0.556
2.00 1358.00 28,233 0.617 1.173
3.00 1359.00 31,037 0.680 1.854

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
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 0.00
N-Value =  .000 .000 .000 .000
Orif. Coeff. =  0.00 0.00 0.00 0.00
Multi-Stage =  n/a No No No

Crest Len (ft) =  10.00 0.00 0.00 0.00
Crest El. (ft) =  1356.00 0.00 0.00 0.00
Weir Coeff. =  3.33 0.00 0.00 0.00
Weir Type =  Rect --- --- ---
Multi-Stage =  No No No No

Exfiltration =  0.000 in/hr (Contour)  Tailwater Elev. =  1358.00 ft

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control. 
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  21 
Post Area to Pond D

Hydrograph type =  Rational Peak discharge =  37.48 cfs
Storm frequency =  10 yrs Time interval =  1  min
Drainage area =  22.000 ac Runoff coeff. =  0.5 
Intensity =  3.407 in/hr Tc by User = 36.00 min
IDF Curve =  SedgwickCoKS.IDF Asc/Rec limb fact =  1/1

Hydrograph Volume = 1.859 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  22 
Area to Pond D and flow from Pond C

Hydrograph type =  Combine Peak discharge =  42.67 cfs
Storm frequency =  10 yrs Time interval =  1  min
Inflow hyds. =  20, 21

Hydrograph Volume = 2.038 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  23 
POST Runoff to South

Hydrograph type =  Reservoir Peak discharge =  38.73 cfs
Storm frequency =  10 yrs Time interval =  1  min
Inflow hyd. No. =  22 Max. Elevation =  1355.84 ft
Reservoir name =  FINAL Pond D2 Max. Storage =  0.323 acft

Storage Indication method used. Hydrograph Volume = 2.038 acft
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Pond Report 17

Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Pond No.  12  -  FINAL Pond D2
Pond Data
Pond storage is based on known contour areas. Average end area method used.

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

0.00 1355.00 14,751 0.000 0.000
1.00 1356.00 18,623 0.383 0.383
2.00 1357.00 22,616 0.473 0.856
3.00 1358.00 26,731 0.566 1.423

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
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 0.00
N-Value =  .000 .000 .000 .000
Orif. Coeff. =  0.00 0.00 0.00 0.00
Multi-Stage =  n/a No No No

Crest Len (ft) =  15.00 0.00 0.00 0.00
Crest El. (ft) =  1355.00 0.00 0.00 0.00
Weir Coeff. =  3.33 0.00 0.00 0.00
Weir Type =  Rect --- --- ---
Multi-Stage =  No No No No

Exfiltration =  0.000 in/hr (Contour)  Tailwater Elev. =  0.00 ft

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control. 
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  25 
Pre Area to Pond C FINAL

Hydrograph type =  Rational Peak discharge =  19.93 cfs
Storm frequency =  10 yrs Time interval =  1  min
Drainage area =  18.000 ac Runoff coeff. =  0.32 
Intensity =  3.461 in/hr Tc by User = 35.00 min
IDF Curve =  SedgwickCoKS.IDF Asc/Rec limb fact =  1/1

Hydrograph Volume = 0.961 acft

0.0 0.2 0.3 0.5 0.7 0.8 1.0 1.2

Q (cfs)

0.00 0.00

3.00 3.00

6.00 6.00

9.00 9.00

12.00 12.00

15.00 15.00

18.00 18.00

21.00 21.00

Q (cfs)

Time (hrs)

Pre Area to Pond C FINAL
Hyd. No. 25 -- 10 Yr

  Hyd No. 25

18



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  26 
Pre Area to Pond D

Hydrograph type =  Rational Peak discharge =  37.48 cfs
Storm frequency =  10 yrs Time interval =  1  min
Drainage area =  22.000 ac Runoff coeff. =  0.5 
Intensity =  3.407 in/hr Tc by User = 36.00 min
IDF Curve =  SedgwickCoKS.IDF Asc/Rec limb fact =  1/1

Hydrograph Volume = 1.859 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:8 PM

Hyd. No.  27 
PRE Runoff to South

Hydrograph type =  Combine Peak discharge =  56.84 cfs
Storm frequency =  10 yrs Time interval =  1  min
Inflow hyds. =  25, 26

Hydrograph Volume = 2.819 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:9 PM

Hyd. No.  6 
Post Offsite  FINAL

Hydrograph type =  SCS Runoff Peak discharge =  596.66 cfs
Storm frequency =  100 yrs Time interval =  6  min
Drainage area =  191.000 ac Curve number =  88 
Basin Slope =  0.7 % Hydraulic length =  7000 ft
Tc method =  USER Time of conc. (Tc) = 61.00 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 103.245 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:9 PM

Hyd. No.  7 
Post Onsite - area to stream

Hydrograph type =  SCS Runoff Peak discharge =  94.15 cfs
Storm frequency =  100 yrs Time interval =  6  min
Drainage area =  17.000 ac Curve number =  88 
Basin Slope =  0.2 % Hydraulic length =  461 ft
Tc method =  USER Time of conc. (Tc) = 21.90 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 9.028 acft

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

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

100.00 100.00

Q (cfs)

Time (hrs)

Post Onsite - area to stream
Hyd. No. 7 -- 100 Yr

  Hyd No. 7

2



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:9 PM

Hyd. No.  8 
Post On-site area to ponds A & B

Hydrograph type =  SCS Runoff Peak discharge =  401.48 cfs
Storm frequency =  100 yrs Time interval =  6  min
Drainage area =  59.000 ac Curve number =  88 
Basin Slope =  1.5 % Hydraulic length =  610 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 

Hydrograph Volume = 29.375 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:9 PM

Hyd. No.  9 
Post To Ponds A&B

Hydrograph type =  Reservoir Peak discharge =  316.75 cfs
Storm frequency =  100 yrs Time interval =  6  min
Inflow hyd. No. =  8 Max. Elevation =  1355.03 ft
Reservoir name =  Ponds A & B Max. Storage =  4.653 acft

Storage Indication method used. Hydrograph Volume = 29.374 acft
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Pond Report 5

Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:9 PM

Pond No.  9  -  Ponds A & B
Pond Data
Pond storage is based on known contour areas. Average end area method used.

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

0.00 1352.00 56,228 0.000 0.000
1.00 1353.00 63,009 1.369 1.369
2.00 1354.00 70,098 1.528 2.897
3.00 1355.00 77,436 1.693 4.590
4.00 1356.00 85,001 1.865 6.454
5.00 1357.00 92,780 2.041 8.495
6.00 1358.00 103,774 2.256 10.751
7.00 1359.00 108,987 2.442 13.193

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
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 0.00
N-Value =  .000 .000 .000 .000
Orif. Coeff. =  0.00 0.00 0.00 0.00
Multi-Stage =  n/a No No No

Crest Len (ft) =  18.00 0.00 0.00 0.00
Crest El. (ft) =  1352.00 0.00 0.00 0.00
Weir Coeff. =  3.33 0.00 0.00 0.00
Weir Type =  Rect --- --- ---
Multi-Stage =  No No No No

Exfiltration =  0.000 in/hr (Contour)  Tailwater Elev. =  0.00 ft

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control. 
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:9 PM

Hyd. No.  10 
POST Runoff to the West

Hydrograph type =  Combine Peak discharge =  812.41 cfs
Storm frequency =  100 yrs Time interval =  6  min
Inflow hyds. =  6, 7, 9

Hydrograph Volume = 141.647 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:9 PM

Hyd. No.  12 
Pre Offsite FINAL

Hydrograph type =  SCS Runoff Peak discharge =  596.66 cfs
Storm frequency =  100 yrs Time interval =  6  min
Drainage area =  191.000 ac Curve number =  88 
Basin Slope =  0.7 % Hydraulic length =  7000 ft
Tc method =  USER Time of conc. (Tc) = 61.00 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 103.245 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:9 PM

Hyd. No.  13 
Pre Onsite - area to stream

Hydrograph type =  SCS Runoff Peak discharge =  59.33 cfs
Storm frequency =  100 yrs Time interval =  6  min
Drainage area =  17.000 ac Curve number =  81 
Basin Slope =  0.4 % Hydraulic length =  2348 ft
Tc method =  USER Time of conc. (Tc) = 49.80 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 7.671 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:9 PM

Hyd. No.  14 
Pre On-site area to ponds A & B

Hydrograph type =  SCS Runoff Peak discharge =  204.89 cfs
Storm frequency =  100 yrs Time interval =  6  min
Drainage area =  59.000 ac Curve number =  88 
Basin Slope =  0.7 % Hydraulic length =  4203 ft
Tc method =  USER Time of conc. (Tc) = 56.10 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 31.333 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:9 PM

Hyd. No.  15 
PRE Runoff to the West

Hydrograph type =  Combine Peak discharge =  852.54 cfs
Storm frequency =  100 yrs Time interval =  6  min
Inflow hyds. =  12, 13, 14

Hydrograph Volume = 142.249 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:9 PM

Hyd. No.  19 
 Post Area to Pond C FINAL

Hydrograph type =  Rational Peak discharge =  89.33 cfs
Storm frequency =  100 yrs Time interval =  1  min
Drainage area =  18.000 ac Runoff coeff. =  0.76 
Intensity =  6.530 in/hr Tc by User = 20.00 min
IDF Curve =  SedgwickCoKS.IDF Asc/Rec limb fact =  1/1

Hydrograph Volume = 2.461 acft
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Hyd. No. 19 -- 100 Yr
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:9 PM

Hyd. No.  20 
Pond C

Hydrograph type =  Reservoir Peak discharge =  63.49 cfs
Storm frequency =  100 yrs Time interval =  1  min
Inflow hyd. No. =  19 Max. Elevation =  1358.32 ft
Reservoir name =  Pond C2 Max. Storage =  1.393 acft

Storage Indication method used. Hydrograph Volume = 1.287 acft
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Pond Report 13

Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:9 PM

Pond No.  11  -  Pond C2
Pond Data
Pond storage is based on known contour areas. Average end area method used.

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

0.00 1356.00 22,938 0.000 0.000
1.00 1357.00 25,532 0.556 0.556
2.00 1358.00 28,233 0.617 1.173
3.00 1359.00 31,037 0.680 1.854

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
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 0.00
N-Value =  .000 .000 .000 .000
Orif. Coeff. =  0.00 0.00 0.00 0.00
Multi-Stage =  n/a No No No

Crest Len (ft) =  10.00 0.00 0.00 0.00
Crest El. (ft) =  1356.00 0.00 0.00 0.00
Weir Coeff. =  3.33 0.00 0.00 0.00
Weir Type =  Rect --- --- ---
Multi-Stage =  No No No No

Exfiltration =  0.000 in/hr (Contour)  Tailwater Elev. =  1358.00 ft

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control. 
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:9 PM

Hyd. No.  21 
Post Area to Pond D

Hydrograph type =  Rational Peak discharge =  96.80 cfs
Storm frequency =  100 yrs Time interval =  1  min
Drainage area =  22.000 ac Runoff coeff. =  0.76 
Intensity =  5.789 in/hr Tc by User = 26.00 min
IDF Curve =  SedgwickCoKS.IDF Asc/Rec limb fact =  1/1

Hydrograph Volume = 3.467 acft
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Hyd. No. 21 -- 100 Yr
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:9 PM

Hyd. No.  22 
Area to Pond D and flow from Pond C

Hydrograph type =  Combine Peak discharge =  160.28 cfs
Storm frequency =  100 yrs Time interval =  1  min
Inflow hyds. =  20, 21

Hydrograph Volume = 4.754 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:9 PM

Hyd. No.  23 
POST Runoff to South

Hydrograph type =  Reservoir Peak discharge =  143.26 cfs
Storm frequency =  100 yrs Time interval =  1  min
Inflow hyd. No. =  22 Max. Elevation =  1357.02 ft
Reservoir name =  Pond D2 Max. Storage =  0.867 acft

Storage Indication method used. Hydrograph Volume = 4.754 acft
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Hyd. No. 23 -- 100 Yr
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Pond Report 17

Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:9 PM

Pond No.  12  -  Pond D2
Pond Data
Pond storage is based on known contour areas. Average end area method used.

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

0.00 1355.00 14,751 0.000 0.000
1.00 1356.00 18,623 0.383 0.383
2.00 1357.00 22,616 0.473 0.856
3.00 1358.00 26,731 0.566 1.423

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
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 0.00
N-Value =  .000 .000 .000 .000
Orif. Coeff. =  0.00 0.00 0.00 0.00
Multi-Stage =  n/a No No No

Crest Len (ft) =  15.00 0.00 0.00 0.00
Crest El. (ft) =  1355.00 0.00 0.00 0.00
Weir Coeff. =  3.33 0.00 0.00 0.00
Weir Type =  Rect --- --- ---
Multi-Stage =  No No No No

Exfiltration =  0.000 in/hr (Contour)  Tailwater Elev. =  0.00 ft

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control. 
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:9 PM

Hyd. No.  25 
Pre Area to Pond C FINAL

Hydrograph type =  Rational Peak discharge =  72.51 cfs
Storm frequency =  100 yrs Time interval =  1  min
Drainage area =  18.000 ac Runoff coeff. =  0.67 
Intensity =  6.012 in/hr Tc by User = 24.00 min
IDF Curve =  SedgwickCoKS.IDF Asc/Rec limb fact =  1/1

Hydrograph Volume = 2.397 acft
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Hyd. No. 25 -- 100 Yr

  Hyd No. 25
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:9 PM

Hyd. No.  26 
Pre Area to Pond D

Hydrograph type =  Rational Peak discharge =  86.94 cfs
Storm frequency =  100 yrs Time interval =  1  min
Drainage area =  22.000 ac Runoff coeff. =  0.67 
Intensity =  5.898 in/hr Tc by User = 25.00 min
IDF Curve =  SedgwickCoKS.IDF Asc/Rec limb fact =  1/1

Hydrograph Volume = 2.994 acft
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  Hyd No. 26
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Nov 20 2006, 3:9 PM

Hyd. No.  27 
PRE Runoff to South

Hydrograph type =  Combine Peak discharge =  156.42 cfs
Storm frequency =  100 yrs Time interval =  1  min
Inflow hyds. =  25, 26

Hydrograph Volume = 5.391 acft
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Appendix G 
Rational Coefficients and Time of Concentration Calculations 
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Appendix H 
Grading Plan 





Appendix I 
Utility Plan 





Appendix J 
Stormwater Sewer Pipe Sizing Calculations 
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Storm Sewer Summary Report Page  1 

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor HGL Dns
No. rate size length EL Dn EL Up slope down up loss Junct line

(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.

1 A6, 7, 8, 11 23.65    36  c 30.0 1358.00 1358.04 0.133 1360.38 1360.42 0.36 1360.78 End

2 8.71    18  c 220.0 1358.04 1358.74 0.318 1360.78* 1362.29* 0.57 1362.86 1

3 1.92    12  c 290.0 1358.74 1360.34 0.552 1363.14* 1363.99* 0.09 1364.09 2

4 5.49    18  c 340.0 1358.74 1359.83 0.321 1363.09* 1364.02* 0.34 1364.36 2

5 1.92    12  c 200.0 1359.83 1360.93 0.550 1364.41* 1365.00* 0.09 1365.09 4

6 1.92    12  c 250.0 1359.83 1361.21 0.552 1364.41* 1365.14* 0.09 1365.24 4

7 5.55    18  c 250.0 1358.04 1358.84 0.320 1360.87* 1361.57* 0.15 1361.72 1

8 2.85    12  c 420.0 1358.84 1361.15 0.550 1361.72* 1364.41* 0.20 1364.61 7

9 3.07    12  c 300.0 1358.84 1360.49 0.550 1361.72* 1363.95* 0.24 1364.19 7

10 3.14    12  c 180.0 1360.49 1361.48 0.550 1364.19* 1365.59* 0.25 1365.84 9

11 3.25    12  c 300.0 1361.48 1363.13 0.550 1365.84* 1368.34* 0.27 1368.60 10

12 A1 1.98    12  c 50.0 1356.90 1357.18 0.560 1357.54 1357.82 0.24 1358.06 End

13 1.39    12  c 230.0 1357.18 1358.45 0.552 1358.23 1358.95 0.14 1359.10 12

14 1.42    12  c 115.0 1358.45 1359.08 0.548 1359.24 1359.59 0.10 1359.69 13

15 0.75    12  c 115.0 1359.08 1359.71 0.548 1359.87 1360.08 0.12 1360.21 14

16 0.79    12  c 100.0 1359.71 1360.26 0.550 1360.31 1360.64 n/a 1360.64 15

17 A2 4.29    15  c 125.0 1356.90 1357.40 0.400 1357.99 1358.49 0.22 1358.71 End

18 A3, 5, 20 8.42    18  c 300.0 1356.90 1357.86 0.320 1358.40* 1360.33* 0.40 1360.73 End

19 7.97    18  c 730.0 1357.86 1360.20 0.321 1360.77* 1364.98* 0.47 1365.45 18

20 3.92    15  c 360.0 1360.20 1361.64 0.400 1365.61* 1366.93* 0.24 1367.17 19

21 2.93    12  c 370.0 1361.64 1363.68 0.551 1367.17* 1369.68* 0.33 1370.01 20

22 1.08    12  c 200.0 1363.68 1364.78 0.550 1370.20* 1370.38* 0.03 1370.41 21

23 1.08    12  c 280.0 1363.68 1365.22 0.550 1370.20* 1370.45* 0.03 1370.48 21

24 3.83    15  c 230.0 1361.64 1362.56 0.400 1365.61* 1366.42* 0.15 1366.58 19

25 A4 8.04    18  c 320.0 1356.20 1357.22 0.319 1357.70* 1359.57* 0.32 1359.90 End

26 A9 0.89    12  c 100.0 1353.30 1353.85 0.550 1353.70 1354.25 0.11 1354.36 End

27 0.98    12  c 260.0 1353.85 1355.28 0.550 1354.47 1355.70 n/a 1355.70 j 26

28 A12 7.01    18  c 250.0 1347.70 1348.50 0.320 1349.20* 1350.31* 0.18 1350.50 End

29 7.03    18  c 30.0 1348.50 1348.60 0.333 1350.50* 1350.63* 0.25 1350.88 28

30 A13, 14 8.89    18  c 200.0 1345.00 1345.64 0.320 1346.50* 1347.94* 0.59 1348.53 End

31 3.47    12  c 150.0 1345.64 1346.47 0.553 1348.62* 1350.04* 0.23 1350.27 30

32 3.62    12  c 400.0 1346.47 1348.67 0.550 1350.27* 1354.40* 0.37 1354.77 31

KrugS_residential_SWS Number of lines: 44 Run Date: 11-20-2006

NOTES:  c = cir;  e = ellip;  b = box;  Return period = 2 Yrs.  ; *Surcharged (HGL above crown).  ; j - Line contains hyd. jump.

Hydraflow Storm Sewers 2005



Storm Sewer Summary Report Page  2 

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor HGL Dns
No. rate size length EL Dn EL Up slope down up loss Junct line

(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.

33 1.85    12  c 100.0 1348.67 1349.22 0.550 1355.01* 1355.28* 0.09 1355.37 32

34 A15 4.67    15  c 330.0 1344.00 1345.32 0.400 1345.25* 1346.98* 0.23 1347.20 End

35 A16 6.68    18  c 50.0 1358.00 1358.16 0.320 1359.50 1359.66 0.25 1359.91 End

36 5.50    18  c 650.0 1358.16 1360.24 0.320 1359.98 1361.74 0.23 1361.96 35

37 3.73    15  c 110.0 1360.24 1360.68 0.400 1361.97* 1362.34* 0.14 1362.48 36

38 1.92    12  c 150.0 1360.68 1361.51 0.553 1362.53* 1362.97* 0.09 1363.07 37

39 1.92    12  c 110.0 1360.68 1361.29 0.555 1362.53* 1362.85* 0.09 1362.95 37

40 A17 4.58    15  c 100.0 1358.00 1358.40 0.400 1359.25* 1359.75* 0.22 1359.97 End

41 A18, 19 13.08    24  c 75.0 1357.00 1357.16 0.213 1359.00* 1359.25* 0.13 1359.39 End

42 4.63    15  c 120.0 1357.16 1357.64 0.400 1359.43* 1360.05* 0.25 1360.30 41

43 3.23    12  c 410.0 1357.64 1359.90 0.551 1360.30* 1363.67* 0.30 1363.97 42

44 1.73    12  c 320.0 1359.90 1361.66 0.550 1364.16* 1364.92* 0.08 1364.99 43

KrugS_residential_SWS Number of lines: 44 Run Date: 11-20-2006

NOTES:  c = cir;  e = ellip;  b = box;  Return period = 2 Yrs.  ; *Surcharged (HGL above crown).  ; j - Line contains hyd. jump.

Hydraflow Storm Sewers 2005
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Appendix K 
Drainage Plan 
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