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PROJECT NARRATIVE

EXISTING CONDITIONS
The  property  is  located  at  the  south  east  corner  of  37th Street North and Greenwich Road in
Wichita, Sedgwick County, Kansas.  The site is bounded on the south Dry Creek Tributary on the
south.

The site is currently open space farmland with multiple tree rows separating said land from the
creek and pond on the south.  There are two tributaries which entering from the west which drains
into the existing pond, which appears to be heavily silted in from its original conditions.  The creek
flows to the east and onto the adjacent property.  The majority of the south creek area is
encumbered by FEMA Floodplain.  There is also a small floodplain boundary located at the extreme
north east corner of the site which ‘corner clips’ the property.  The floodplain boundaries described
above were obtained from the Future Effective Floodplain maps which will be in effect when this
property is developed.  Currently, the floodplain on the site is an unstudied Zone A which does not
follow any topographical features.

Based on the above, there are three main points of discharge onto this site. Two of those are from
the west via road crossings located under Greenwich.  The other is a culvert at the northeast corner
via a culvert under 37th Street.

The drainage patterns can be viewed on the Aerial and Lidar Exhibit (Exhibit 1).  This exhibit also
shows the existing basin boundaries and discharge points.

PROPOSED CONDITIONS
The property is being developed into a residential subdivision with associated streets, utilities, and
storm water drain systems.  The site will utilize the existing detention pond as well as construct a
larger pond within the platted lots.  The ponds will not only provide detention for the developed
runoff, but will also serve as sedimentation basin for water quality treatment.  The developed site
will convey runoff to the ponds via overland flow or storm water sewer.  The majority of the site
runoff will be directed to the pond located within the platted lots as well as some directed to the
existing pond located in-line with the creek flow.

The floodplain areas that encroach on platted lots will be permitted, filled, and removed from the
floodplain prior to the construction of structures on these respective lots.  None of the platted lots
fall within the proposed 70% floodway, as provided to us by AMEC.

For a half-scale copy of the Plat, see Exhibit 2.

OFFSITE CONDITIONS
The property is located along multiple tributaries to Dry Creek.  The creek enters the property from
the west under Greenwich Road.  Flowing east, it passes through the existing pond and then into a
channel section before exiting the property into the platted Four Oaks Addition to the east.  There
is a smaller mapped floodplain area located at the northeast corner of the site which drains from
the north to the southeast onto the aforementioned Four Oaks Addition.

The Offsite Drainage Exhibit 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, Pre-developed Undisturbed, Soil Type D)
· Time of Concentration: Lag Method (minimum 15 min)

SITE CHARACTERISTICS
The topography on the site generally drains to the south and directly into Dry Creek East.  The site
is currently farm ground and pasture area covering the north and majority of the site.  The creek
and heavy treed/brush area borders the south.  There is an existing pond located along the south
directly on-line with Dry Creek East. There is mapped floodplain located on the property.  This is
discussed in more detail later in this report.

Three tributaries converge through and along the south of this site to form the main Dry Creek East
channel.  Two tributaries enter from the west under Greenwich Road and converge just upstream
of the existing pond.  The pond then drains to the east and off the property.  Before exiting the
property, Dry Creek East picks up another tributary from the south, which does not appear to affect
this property at this time.  There is a small portion of the site which drains to the north east and
immediately offsite.  This drainage flows to Dry Creek East just off the property via Dry Creek
Tributary 6.

The drainage patterns can be seen on the Aerial and Lidar Exhibit, Exhibit 1.

EXISTING CONDITIONS HYDROLOGIC ANALYSIS
The property was analyzed for on-site flows based on existing conditions for peak runoff for the
entire storm series.  Conditions on the site are currently open space pasture and farmland in Type
D  soils.   Using  the  storm  water  manual,  a  Curve  Number  of  80  was  used  for  existing  conditions.
Peak flows were generated using hydrographs with a time of concentrations calculated by the Lag
Method utilizing slope and run lengths.  The majority of the runoff drains to the creek bypassing
the existing pond.

DOWNSTREAM DRAINAGE CAPACITY
The site directly discharges into a channel section noted as Dry Creek East.  This area is heavily
treed and features channel characteristics.  The creek flows from west to east and drains 3
tributaries before exiting the site at the southeast corner of the site.  This area, the creek and its
tributaries, are located within the mapped floodplain (based on the future effective FIRM Panel,
effective December 22, 2016).
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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 = 88  (Single family, 1/3 ac lots)
· Time of Concentration; Lag Method, minimum Tc = 15min
· Rational ‘C’ Factor  = 0.73 (5-year event – where applicable)

Ø GRADING CONSTRAINTS TO BE OBSERVED AT SITE PLAN
· Match all existing perimeter grades
· Overflows utilized is existing ROW / curb grades
· 2% rear yard grades – minimum
· 0.5% street grades – minimum
· Storm water sewer – 5-year event modeled with HGL underground

DEVELOPED CONDITIONS HYDROLOGIC ANALYSIS
The site is being platted and will be developed into a residential subdivision.  The site will be re-
graded to construct a large detention pond, utilities, streets, and homes.  The site will detain runoff
in the proposed detention pond as well as the on-line detention pond in its existing condition.  The
ponds will limit the developed runoff to less than existing conditions.

The site was modeled using HydraFlow Hydrographs based on developed conditions for a
residential  subdivision.   A  curve  number  of  88  was  used  based  on  1/3  acre  lots.   A  time  of
concentration of 15 minutes was used for the un-detained basins while the main basin to the main
pond was calculated to be 20 minutes based on 2% site slops and a run length of 1200’.  This is a
conservative value for this area as in the larger rainfall events the areas around inlets will pond and
store runoff before being conveyed to the pond.

The storm sewer system on the proposed property was designed to accommodate the 5 year storm
event while holding the HGL underground.  Emergency overflow elevations will be provided to
protect structures for storm events exceeding the storm sewer design storm.

The majority of the site will discharge to the proposed detention pond.  The remaining areas of the
site will either flow to the existing pond via SWS, flow un-detained to the channel just downstream
of the pond(s), or flow un-detained to the north east corner ditch section.  This site will over detain
in the ponds due to the areas of development that will discharge un-detained.

DETENTION FACILITY
There are two detention ponds on this proposed site.  One is existing and the other will be
constructed as part of the site development.  The main pond, located within the platted lots, will
house the majority of the detention and water quality treatment for the site.  The existing pond
will provide some detention as well as conveyance for the offsite runoff from the west tributaries.
Each pond is covered in more detail below.



Baughman Company, P.A.
August 2016

Main Pond
This pond is located near the middle of the property and will accept runoff from
approximately 60 acres of developed area.  This pond will have a static water surface
elevation of a 1367.0.  The main outflow for the pond is a 36” RCP in a drop structure
configuration which will drain to the south and directly into the Dry Creek East channel.
There  will  be  an  overflow weir  located  on  the  east  edge  of  the  lake  which  will  be  10’  in
width and at an elevation of a 1369.75.  We expect this weir to be utilized in events
exceeding the 10-year design rainfall/runoff.

The pond established a 100-year peak WSE elevation of a 1370.3.  This is with a free
discharging outfall.  Since this pond outlet will be located in the floodplain, we also
modeled the pond with a tailwater equaling the BFE at the point discharge.  With a
tailwater elevation of a 1368, the design water surface rises to a 1371.0.  The rear yards of
the adjacent structures are being proposed to be at elevation 1371.0 with the homes
having a 2’ free board from there.  Using the tailwater WSE of the pond for grading
purposes allows more protection for the adjacent properties.  Although the design takes
into consideration the tailwater elevation at the creek, we do not anticipate this occurring
as the creek would need to be flooding at 100-year levels and the local basin would then
need to have a 100-year design storm at the same time.

South Pond
The south pond will accept runoff from just over 15 acres of developed property that
bypasses the main pond.  This pond is located directly on-line of the creek and also detains
and conveys its corresponding runoff.  The existing ponds outfall is not expected to be
altered with this project at this time.  Currently, there is 12” pipe outfall at static (located
under a – what appears to be - non-jurisdictional dam) with an earthen overflow located
along the south east corner at elevation 1367.2.  The floodplain and floodway for this area
completely envelopes the dam and pond system – on all sides of the dam.

The pond has a static elevation at a 1366.0 controlled primarily by the 12” pipe. This pond
will have a 100-year water surface elevation of a 1370.6 on the upstream and a 1369.4 on
the downstream end being completely controlled by the creek and overall basin runoff. In
overall basin flooding conditions we do not expect this pond to have any measurable
amount of detention, it will be conveyance for the creek at that time.

DISCHARGE POINTS SUMMARY
There are two main discharge points as shown on the plan sheet that this site utilizes.  They are
described below in more detail.

Dry Creek East
This  is  the  main  discharge  point  for  the  site.   It  is  located  along  the  south  edge  of  the
property and exists to the east into Four Oaks Addition. The site, not including any offsite
flow from the overall basin, discharges approximately 220 cfs in the peak event from
approximately 78 acres of farmland.  After development, the site will drain approximately
85 acres of developed property.  After detention, we expect approximately 75 cfs in the
peak event.  This is relatively inconsequential compared to the overall basin and flows in
the Dry Creek East channel section.

North East Corner – Tributary 6
The north east corner of the property drains approximately 6.2 aces currently to the
extreme north east corner at the 37th Street ROW producing approximately 36 cfs in the
100-year event.  After development, this basin will be re-directed and decreased so that
only 3.3 acres of developed property is directed to this point.  We anticipate this peak
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design flow to not exceed 25 cfs.   This is  a nominal decrease since this area also is in the
floodplain and drains a much larger basin than this property’s, respectively.  This portion
of the site will consist of runoff primarily of rear yards and will be conveyed via sheet flow.

POTENTIAL UPSTREAM/DOWNSTREAM IMPACTS
This site will detain runoff in its two ponds as well as re-direct some basins in order to minimize the
impacts to downstream properties.  Due to detention from this development, we will limit the
runoff to less than existing conditions which will likely only have a nominal impact on the creek
flows due to the large contributing upstream basins.  This site will accept all offsite runoff and will
not block drainage from offsite sources; therefore, we do not expect any negative upstream
impacts with this development.
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FLOODPLAIN SUBMITTAL

SOURCE OF FLOODPLAIN INFORMATION
Currently, based on the 2007 FEMA FIRM panels for this area, there is a Zone A floodplain located
on the property.  This floodplain is unstudied and does not appear to follow any topographical
features.  There are 3 apparent tributaries encroaching this property from the west and south as
depicted on Panel 377.  There is also a tributary encroaching at the north east corner of the site as
depicted on Panel 240. All of these areas are Zone A floodplain.

The future effective floodplain maps will be released for Sedgwick County on December 22, 2016.
This subdivision will be designed based on these maps due to the timing of the maps compared to
the construction schedule as well as the maps being the best available data for the area.  We have
been provided the floodway (70% floodway analysis) by AMEC for this area.  At this time, the
proposed lots will be clear of the floodway along the south Dry Creek East.

Prior to the development of this site, a DWR permit will be required for fill to be placed in the
floodplain.  A LOMR-F will then be completed in order to remove the elevated portions from the
floodplain. Prior to crossing the main channel for the main entrance, the HEC-RAS model will need
to be obtained and re-modeled using the proposed crossing.  This will likely require a LOMR after
construction, and a channel change/structures permit prior to construction.
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FEDERAL, STATE, & LOCAL PERMITTING

US ARMY CORPS OF ENGINEERS
The US Army Corps will be notified prior to construction in the channel.  The first phase of this
project will begin near the north west corner and will likely not require Corps permitting.

KANSAS DEPT OF AGRICULTURE – DWR PERMITTING
A DWR Floodplain Fill permit will be required prior to placing fill in the mapped floodplain.

FEMA
Lots and/or portions of lots located in the mapped floodplain will need to be removed via LOMR-F
prior to construction of homes.

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

MABCD PERMITTING
A floodplain development permit will be required prior to fill being placed in the mapped
floodplain.
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EXHIBITS

EXHIBIT 1:  Aerial Photo Exhibit with Lidar Topography

EXHIBIT 2:  Plat – Half Scale

EXHIBIT 3:  Offsite Drainage Map

EXHIBIT 4:  Drainage Plan – Half Scale

EXHIBIT 5:   Floodplain Location (FIRM)
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POND
STAGE (elev) TOTAL STORAGE

(ac-ft) DISCHARGE (cfs)

1367 0.00 0.0
1368 4.12 0.0
1369 4.34 22
1370 4.58 35
1371 4.82 75
1372 5.05 132

MAIN POND (Static = 1367.0)
STAGE INFLOW OUTFLOW ELEVATION

2 yr 158 cfs 16 cfs 1368.5
5 yr 219 cfs 24 cfs 1369.2

10 yr 263 cfs 28 cfs 1369.6
25 yr 319 cfs 39 cfs 1370.1

100 yr 423 cfs 74 cfs 1371.0

POND
STAGE (elev) TOTAL STORAGE

(ac-ft) DISCHARGE (cfs)

1366 0.00 0.0
1367 5.71 2.67
1368 11.7 41.8
1369 18.0 131.6

SOUTH (EXISTING) POND (Static = 1366.0)
STAGE INFLOW OUTFLOW ELEVATION

2 yr 45 cfs 4 cfs 1367.2
5 yr 74 cfs 14 cfs 1367.5

10 yr 90 cfs 20 cfs 1367.7
25 yr 111 cfs 27 cfs 1367.8
100 yr 147 cfs 46 cfs 1368.1
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SUPPORTING CALCULATIONS

APPENDIX A: Hydraflow Hydrographs
Detention Pond & Site Flows

APPENDIX B: Hydraflow Storm Sewers
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APPENDIX A

Hydraflow Hydrographs

Pond Sizing & Site Flows



1 - Area to Pond

2 - Main Pond

3 - Existing Site Total

4 - Existing Site - South

5 - Existing Site - NE

6 - Developed - Undetained Areas

7 - Developed to South Pond 8 - Developed - To NE

9 - Developed - Undetained SE10 - South Existing Pond

11 - Developed - Total to Offsite SE

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. Origin Description

1 SCS Runoff Area to Pond
2 Reservoir Main Pond
3 SCS Runoff Existing Site Total
4 SCS Runoff Existing Site - South
5 SCS Runoff Existing Site - NE
6 SCS Runoff Developed - Undetained Areas
7 Combine Developed to South Pond
8 SCS Runoff Developed - To NE
9 SCS Runoff Developed - Undetained SE
10 Reservoir South Existing Pond
11 Combine Developed - Total to Offsite SE



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 ------ 114.32 157.25 24.68 219.29 262.80 318.61 368.04 423.42 Area to Pond

2 Reservoir 1 8.952 16.18 0.000 23.78 27.89 38.64 53.83 74.08 Main Pond

3 SCS Runoff ------ 49.41 75.35 4.319 114.99 143.79 181.54 215.50 254.09 Existing Site Total

4 SCS Runoff ------ 42.82 65.31 3.743 99.66 124.62 157.34 186.76 220.21 Existing Site - South

5 SCS Runoff ------ 7.116 10.74 0.616 16.32 20.36 25.64 30.38 35.73 Existing Site - NE

6 SCS Runoff ------ 32.49 44.61 7.086 62.09 74.35 90.06 103.97 119.55 Developed - Undetained Areas

7 Combine 2, 6 32.49 44.61 7.086 73.64 90.44 111.14 128.51 147.24 Developed to South Pond

8 SCS Runoff ------ 6.830 9.376 1.489 13.05 15.63 18.93 21.85 25.13 Developed - To NE

9 SCS Runoff ------ 19.25 26.42 4.197 36.78 44.04 53.35 61.59 70.82 Developed - Undetained SE

10 Reservoir 7 2.024 3.968 0.035 14.21 20.28 26.91 34.01 46.78 South Existing Pond

11 Combine 9, 10 19.31 26.56 4.206 37.09 44.55 54.18 62.81 72.60 Developed - Total to Offsite SE

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4



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

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

1 SCS Runoff 157.25 2 724 11.343 ------ ------ ------ Area to Pond

2 Reservoir 16.18 2 766 7.223 1 1368.54 6.47 Main Pond

3 SCS Runoff 75.35 2 754 12.196 ------ ------ ------ Existing Site Total

4 SCS Runoff 65.31 2 754 10.570 ------ ------ ------ Existing Site - South

5 SCS Runoff 10.74 2 726 0.861 ------ ------ ------ Existing Site - NE

6 SCS Runoff 44.61 2 722 2.894 ------ ------ ------ Developed - Undetained Areas

7 Combine 44.61 2 722 10.117 2, 6 ------ ------ Developed to South Pond

8 SCS Runoff 9.376 2 722 0.608 ------ ------ ------ Developed - To NE

9 SCS Runoff 26.42 2 722 1.714 ------ ------ ------ Developed - Undetained SE

10 Reservoir 3.968 2 1178 8.912 7 1367.24 7.17 South Existing Pond

11 Combine 26.56 2 722 10.626 9, 10 ------ ------ Developed - Total to Offsite SE

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4
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Storage Indication method used.
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Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1367.00 ft

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

0.00 1367.00 175,000 0.000 0.000
1.00 1368.00 184,000 4.120 4.120
2.00 1369.00 194,000 4.338 8.458
3.00 1370.00 205,000 4.579 13.037
4.00 1371.00 215,000 4.820 17.857
5.00 1372.00 225,000 5.050 22.906

Rise (in) =  36.00 0.00 0.00 0.00
Span (in) =  36.00 0.00 0.00 0.00
No. Barrels =  1 0 0 0
Invert El. (ft) =  1363.50 0.00 0.00 0.00
Length (ft) =  700.00 0.00 0.00 0.00
Slope (%) =  0.20 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  16.00 10.00 0.00 0.00
Crest El. (ft) =  1367.00 1369.75 0.00 0.00
Weir Coeff. =  3.33 2.60 3.33 3.33
Weir Type =  1 Broad --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  1368.00

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

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 140.0

Stage (ft)

0.00 1367.00

1.00 1368.00

2.00 1369.00

3.00 1370.00

4.00 1371.00

5.00 1372.00

Elev (ft)

Discharge (cfs)
Total Q
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Storage Indication method used.
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Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1366.00 ft

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

0.00 1366.00 242,300 0.000 0.000
1.00 1367.00 255,300 5.710 5.710
2.00 1368.00 268,400 6.010 11.720
3.00 1369.00 281,600 6.312 18.032

Rise (in) =  12.00 0.00 0.00 0.00
Span (in) =  12.00 0.00 0.00 0.00
No. Barrels =  1 0 0 0
Invert El. (ft) =  1366.00 0.00 0.00 0.00
Length (ft) =  65.00 0.00 0.00 0.00
Slope (%) =  4.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  20.00 0.00 0.00 0.00
Crest El. (ft) =  1367.20 0.00 0.00 0.00
Weir Coeff. =  2.60 3.33 3.33 3.33
Weir Type =  Broad --- --- ---
Multi-Stage =  No No No No

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

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

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 140.0

Stage (ft)

0.00 1366.00

1.00 1367.00

2.00 1368.00

3.00 1369.00

Elev (ft)

Discharge (cfs)
Total Q
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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 219.29 2 724 15.981 ------ ------ ------ Area to Pond

2 Reservoir 23.78 2 762 11.861 1 1369.16 9.19 Main Pond

3 SCS Runoff 114.99 2 754 18.346 ------ ------ ------ Existing Site Total

4 SCS Runoff 99.66 2 754 15.900 ------ ------ ------ Existing Site - South

5 SCS Runoff 16.32 2 726 1.295 ------ ------ ------ Existing Site - NE

6 SCS Runoff 62.09 2 722 4.077 ------ ------ ------ Developed - Undetained Areas

7 Combine 73.64 2 724 15.938 2, 6 ------ ------ Developed to South Pond

8 SCS Runoff 13.05 2 722 0.857 ------ ------ ------ Developed - To NE

9 SCS Runoff 36.78 2 722 2.415 ------ ------ ------ Developed - Undetained SE

10 Reservoir 14.21 2 1032 14.708 7 1367.54 8.95 South Existing Pond

11 Combine 37.09 2 722 17.123 9, 10 ------ ------ Developed - Total to Offsite SE
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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 262.80 2 724 19.296 ------ ------ ------ Area to Pond

2 Reservoir 27.89 2 764 15.176 1 1369.60 11.2 Main Pond

3 SCS Runoff 143.79 2 754 22.867 ------ ------ ------ Existing Site Total

4 SCS Runoff 124.62 2 754 19.818 ------ ------ ------ Existing Site - South

5 SCS Runoff 20.36 2 726 1.613 ------ ------ ------ Existing Site - NE

6 SCS Runoff 74.35 2 722 4.923 ------ ------ ------ Developed - Undetained Areas

7 Combine 90.44 2 722 20.099 2, 6 ------ ------ Developed to South Pond

8 SCS Runoff 15.63 2 722 1.035 ------ ------ ------ Developed - To NE

9 SCS Runoff 44.04 2 722 2.916 ------ ------ ------ Developed - Undetained SE

10 Reservoir 20.28 2 998 18.859 7 1367.66 9.67 South Existing Pond

11 Combine 44.55 2 722 21.775 9, 10 ------ ------ Developed - Total to Offsite SE
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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 318.61 2 724 23.611 ------ ------ ------ Area to Pond

2 Reservoir 38.64 2 758 19.491 1 1370.14 13.7 Main Pond

3 SCS Runoff 181.54 2 754 28.856 ------ ------ ------ Existing Site Total

4 SCS Runoff 157.34 2 754 25.008 ------ ------ ------ Existing Site - South

5 SCS Runoff 25.64 2 726 2.036 ------ ------ ------ Existing Site - NE

6 SCS Runoff 90.06 2 722 6.024 ------ ------ ------ Developed - Undetained Areas

7 Combine 111.14 2 722 25.515 2, 6 ------ ------ Developed to South Pond

8 SCS Runoff 18.93 2 722 1.266 ------ ------ ------ Developed - To NE

9 SCS Runoff 53.35 2 722 3.568 ------ ------ ------ Developed - Undetained SE

10 Reservoir 26.91 2 958 24.265 7 1367.77 10.4 South Existing Pond

11 Combine 54.18 2 722 27.833 9, 10 ------ ------ Developed - Total to Offsite SE
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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 423.42 2 724 31.864 ------ ------ ------ Area to Pond

2 Reservoir 74.08 2 746 27.744 1 1370.99 17.8 Main Pond

3 SCS Runoff 254.09 2 752 40.528 ------ ------ ------ Existing Site Total

4 SCS Runoff 220.21 2 752 35.125 ------ ------ ------ Existing Site - South

5 SCS Runoff 35.73 2 726 2.860 ------ ------ ------ Existing Site - NE

6 SCS Runoff 119.55 2 722 8.129 ------ ------ ------ Developed - Undetained Areas

7 Combine 147.24 2 722 35.873 2, 6 ------ ------ Developed to South Pond

8 SCS Runoff 25.13 2 722 1.709 ------ ------ ------ Developed - To NE

9 SCS Runoff 70.82 2 722 4.815 ------ ------ ------ Developed - Undetained SE

10 Reservoir 46.78 2 846 34.610 7 1368.07 12.1 South Existing Pond

11 Combine 72.60 2 722 39.425 9, 10 ------ ------ Developed - Total to Offsite SE
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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

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.

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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APPENDIX B

Hydraflow Storm Sewers
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PLAN SHEETS

Drainage Plan
1:60 Scale
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