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PROJECT NARRATIVE

EXISTING CONDITIONS
The site is located at the northwest corner of Maize Road and 31st Street South.  The
property is adjacent north to Skyway West Addition and to the northeast of Skyway
West 2nd Addition.  The site encompasses approximately 50 acres and is currently
terraced farmland.
The property ultimately drains to the east into an apparent swale on this property.
The site is terraced which does alter the flow of the runoff.
There is no FEMA SFHA located on this property as of this report.  The drainage
patterns as defined above can be seen on the Existing Conditions Exhibit.

PROPOSED CONDITIONS
The property is being platted into one large industrial lot with 2 reserves for onsite
and offsite runoff.  The site will be further defined at site development.  The
detention facilities will all be dry due to the area of influence near the airport.
We expect portions of the site to be paved with asphalt/concrete or with gravel
upon development.  The site will likely be graded to minimum grades to account
for large industrial users and will likely drain via ditches/swales and overland flow.
For a half-scale copy of the Plat, see Exhibit 3.

OFFSITE CONDITIONS
The proposed site drains to the northeast corner of the property.  The site tends to
grade to the east – not including the terracing which diverts flow to the north.
There is offsite runoff encroaching this property from the west as well as from the
southeast corner of the property via a RCBC.
The runoff from the west flows onto this property primarily via sheet flow and/or
shallow concentrated flow over a wide path along the entire property line.  This
offsite area drains approximately 37.3 acres of current agricultural farmland.  As
mentioned earlier, this site – as well as the adjacent site – is terraced and alters the
natural flow patterns of the area.
The other offsite runoff drains onto this property at the southeast corner.  The offsite
area drains to this point via a 3’x5’ RCBC.  This area is currently platted as Skyway
West Addition.  The approved Drainage Plan for that addition provides detention
for the developed runoff to this point, although it is not constructed at the time of
this report.
The entire flow from the proposed site, as well as the two points of offsite runoff,
flows to the northeast corner of the property and goes north offsite.  There is a
farmed channel which conveys the runoff onto the adjacent agricultural land and
then under Maize Road via a Triple 8’x4’ RCBC.  This box culvert appears to be in
good working order and features a 32’ soil saver on the upstream end.
The USGS Quadrangle Sheet can be seen with the site location plotted as Exhibit 1.
The Aerial for this area can be viewed as Exhibit 2.
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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.

STORM SERIES
24-hour; 2-yr, 5-yr, 10-yr, 25-yr, 100-yr Storm Events Modeled
2-yr Rainfall Depth = 3.5 in
10-yr Rainfall Depth = 5.3 in
100-yr Rainfall Depth = 7.9 in

FLOW DATA
Areas per LIDAR data, USGS Quadrangle Sheet, Aerial Photos, and Site
Visits
SCS Curve Number used for Existing Flows (CN = 80)
Time of Concentration: Lag Method (minimum 15 min)

SITE CHARACTERISTICS
The site consists of approximately 50 acres of currently agricultural farmland.  The
area drains to the east and offsite at the northeast corner onto the existing
agricultural farmland in the existing drainage swale/channel.
The existing site characteristics can be seen from the aerial exhibit (Exhibit 2).

EXISTING CONDITIONS HYDROLOGIC ANALYSIS
The site was analyzed for pre-development conditions using the SCS Curve Number
method for the entire storm event series.  A Curve Number (CN) of 80 was used for
existing conditions due to row crops in a Type C soil condition.  Although the CN’s
for this soil type would be higher utilizing TR-55, a more conservative CN of an 80
was used.  This was used based on Table 4-2 in the City of Wichita’s storm water
manual.  The Time of Concentration was calculated using the Lag Method with a
minimum Tc of 15 minutes, if needed.

DOWNSTREAM DRAINAGE CAPACITY
The site flows to the northeast corner of the property.  The downstream farmland
consists of an agricultural field with a channel section to convey the runoff.
Approximately 250’ to the north, the channel drains under Maize Road via a large
celled RCBC.  The RCBC appears to be, based on field visits, a triple celled 8’x4’
RCBC with a soil saver on the upstream end.
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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.

STORM SERIES
24-hour; 2-yr, 5-yr, 10-yr, 25-yr, 50-yr, 100-yr Storm Events Modeled
1.2” Water Quality Flow modeled as ‘3-yr event’ in HydraFlow
Hydrograph Method utilized for Developed Flows
CN = 91 (Soil Type C – Industrial Cover)
Time of Concentration; Lag Method, minimum Tc = 15min

GRADING CONSTRAINTS
One foot freeboard between 100-yr WSE and adjacent lot corner
Match all existing perimeter grades

DEVELOPED CONDITIONS HYDROLOGIC ANALYSIS
The site is proposed to be platted into a one lot industrial development.  There is
proposed to be 3 separate detention ponds to detain developed runoff to the
existing runoff peak flows. A Curve Number of 91 was used for Industrial Lots in a
Soil Type C.   Based on the Storm Water Manual, Table 4-4, Industrial cover will be
assumed to have an impervious coverage of 72%.  Since this table was taken
directly from TR-55, but does not include the rest of the expanded table, TR-55 was
used and a corresponding CN was used.  No specific grading or lot configuration is
known at the time of this plat, which will be done during the site development
process.

Please be aware, that the storm listed as the ‘3-yr event’ in the Hydraflow model is
actually the 1.2” rainfall water quality event.  This is due to the constraints of the
programs naming conventions.  All the other storm events correspond to their
respective years.  The Channel Protection volume is generated using the 1-year
event.

DETENTION FACILITIES
There are 3 detention facilities proposed for this plat.  Each facility will be dry
detention due to the proximity to Wichita’s Mid-Continent Airport.  These facilities
can achieve only 60% of the water quality for the proposed site in each of their
respective basins according to the Storm Water Manual design for extended dry
detention ponds.  Each facility is detailed further below.

Reserve B – West Detention Area
This pond is located at the northwest corner of the property and will
accept all the offsite runoff from the west as well as portion of
developed runoff from this property.  The pond will drain via a 24”
RCP with a 4” orifice located at the bottom of the detention.  The
24” pipe will have a weir riser structure as well as an emergency
overflow weir.  These outfalls will drain to a ditch/channel section
along the entire north line of the property.   This pond, utilizing the
orifice and riser outfall system, will provide WQ and CP requirements.



Baughman Company, P.A.
December 2011

This pond will provide the full 24 hour detention for WQ, and will
provide the full 24 hours of CP volume extended detention.

Reserve B – East Detention Area
The dry detention located in Reserve B will detain provide detention
throughout the storm series as well as provide CP and WQ volumes.
The pond will discharge via a 4” orifice and 48” pipe section with a
weir riser outfall configuration.  There will also be an emergency
overflow weir.  This system will provide the full 24 hours for WQ
extended detention as well as 24 hours of CP volume extended
detention.

Reserve A
The detention area in Reserve A will accept and treat only the
developed runoff from this site.  The offsite runoff will be accepted
into this Reserve via a channel section, with the detention pond
located immediately west.  This detention area will also be dry and
will drain to the north via the orifice / overflow configuration.  This
outfall will feature a 24” pipe and a 4” orifice along with a 6’
emergency overflow weir.  This detention area will also provide the
WQ and CP volumes needed for the developed site.  The channel is
independent of the detention area; therefore no offsite flow has
been modeled through the detention facility.

DISCHARGE POINTS SUMMARY
The site will continue to discharge to the northeast corner of the property.  The
downstream farmland consists of an agricultural field with a channel section to
convey the runoff.  Approximately 250’ to the north, the channel drains under
Maize Road via 3-8’x4’ RCBC.  The same elevation and the same channel will be
utilized that is currently on the offsite property to the north.  At the time of
development, the site will be graded to remove the terraced areas and will
convey the runoff to the ditch and dry detention areas.

WATER QUALITY
Preliminary water quality calculations have been provided for the basins and
detention facilities. The proposed detention facilities in Reserves A and B will
provide 60% of the needed water quality volume.  Since the site plan and cover is
not available at this time, additional locations or BMP’s are not provided at this
time.  At this time, the following chart can be used for a general requirement of the
WQ needed on the site.

Total Developed
Area

Water Quality Volume
Needed

WQv needed per
Developed sqft

40.4 acres 76,000 cuft 0.04 cuft

This chart portrays the overall WQv needed per square foot of development.  This
does not include the 60% of treatment that the dry detention areas will offer to the
development.  The reason this was not factored in was due to the treatment train
calculations can vary based on the method chosen for the additional removal the
site will utilize.  Upon site plan and development, the engineer should run a
treatment train calculation for the chosen BMP and include the dry detention area
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in that calculation.  For the purpose of this report, the total needed for the site is
shown above.

DOWNSTREAM CHANNEL PROTECTION
The downstream channel protection volume will be met in the detention systems
located in the Reserves.  The two dry detention areas in Reserve B will provide over
24 hours of extended detention in each detention area.  These volumes will be
achieved with the use of orifices and riser structures and will slowly release the CPv
out of each pond over the 24 hour minimum.

POTENTIAL UPSTREAM/DOWNSTREAM IMPACTS
Due to the construction of dry detention ponds, and the utilization of the existing
outfall elevation, we do not anticipate any downstream impacts with this
development.
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FLOODPLAIN SUBMITTAL

SOURCE OF FLOODPLAIN INFORMATION
The site lies within a FEMA Zone X - Unshaded.  The location of the property, on
FEMA FIRM Panel 340 of 700 for Sedgwick County, Kansas, effective February 2,
2007, is attached as Exhibit 6.
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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 240 acres.

FEMA
There is no mapped floodplain located upon the proposed site.  Therefore, no
FEMA permitting is expected at this time.

KANSAS DEPT OF TRANSPORTATION
There does not appear to be any KDOT permitting needed on the proposed
project.

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

EXHIBIT 1:  Site Location Map

EXHIBIT 2:  Aerial Photo Exhibit with Lidar Topography

EXHIBIT 3:  Plat – Half Scale

EXHIBIT 4:  Drainage Plan – Half Scale

EXHIBIT 5:   Floodplain Location (FIRM)
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SUPPORTING CALCULATIONS

APPENDIX A: USGS Soils Survey

APPENDIX B : HydraFlow Hydrographs
Site Flow and Pond Routing

APPENDIX C : HydraFlow Express
Channel Sections AA & BB



Baughman Company, P.A.
December 2011

APPENDIX A

USGS Soils Survey
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Soil Ratings
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Political Features
Cities

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Map Scale: 1:12,600 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 14N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Sedgwick County, Kansas
Survey Area Data:  Version 7, Nov 30, 2010

Date(s) aerial images were photographed:  6/30/2006

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Hydrologic Soil Group–Sedgwick County, Kansas
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Hydrologic Soil Group

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

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

5908 Nalim loam, 0 to 1 percent slopes C 9.9 1.5%

5967 Tabler silty clay loam, 0 to 1 percent
slopes

D 70.5 10.9%

5982 Nalim loam, 1 to 3 percent slopes C 95.7 14.8%

6051 Elandco silt loam, frequently flooded B 3.4 0.5%

6254 Waurika silt loam, 0 to 1 percent
slopes

D 30.6 4.7%

6322 Blanket silt loam, 0 to 1 percent slopes C 378.2 58.7%

6323 Blanket silt loam, 1 to 3 percent slopes C 56.3 8.7%

Totals for Area of Interest 644.6 100.0%

Hydrologic Soil Group–Sedgwick County, Kansas Skyway West

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/23/2011
Page 3 of 5



Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method:  Dominant Condition

Hydrologic Soil Group–Sedgwick County, Kansas Skyway West

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/23/2011
Page 4 of 5



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

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

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

The aggregation method "Dominant Condition" first groups like attribute values for
the components in a map unit. For each group, percent composition is set to the
sum of the percent composition of all components participating in that group. These
groups now represent "conditions" rather than components. The attribute value
associated with the group with the highest cumulative percent composition is
returned. If more than one group shares the highest cumulative percent
composition, the corresponding "tie-break" rule determines which value should be
returned. The "tie-break" rule indicates whether the lower or higher group value
should be returned in the case of a percent composition tie.

The result returned by this aggregation method represents the dominant condition
throughout the map unit only when no tie has occurred.

Component Percent Cutoff:   None Specified

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

Tie-break Rule:  Higher

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

Hydrologic Soil Group–Sedgwick County, Kansas Skyway West

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/23/2011
Page 5 of 5



Baughman Company, P.A.
December 2011

APPENDIX B

HydraFlow Hydrographs
Site Flow & Pond Routing



1 - Offsite West

2 - Upper Pond

3 - Channel Section

4 - Developed A

5 - Runoff to North Pond

6 - North East Detention

7 - Developed B

8 - South East Detention

9 - Total

10 - Existing Total Site

1

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

Project: Skyway 3rd Total Site test.gpw Monday, Dec 19, 2011

Hyd. Origin Description

Legend

1 SCS Runoff Offsite West
2 Reservoir Upper Pond
3 Reach Channel Section
4 SCS Runoff Developed A
5 Combine Runoff to North Pond
6 Reservoir North East Detention
7 SCS Runoff Developed B
8 Reservoir South East Detention
9 Combine Total
10 SCS Runoff Existing Total Site



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 ------ 26.59 40.42 2.273 61.50 76.81 96.96 115.08 135.59 Offsite West

2 Reservoir 1 1.759 6.231 0.118 12.93 23.63 40.51 56.49 75.04 Upper Pond

3 Reach 2 1.755 6.186 0.117 12.80 23.08 39.78 55.62 74.12 Channel Section

4 SCS Runoff ------ 42.26 56.56 11.05 77.01 91.26 109.51 125.64 143.72 Developed A

5 Combine 3, 4 42.35 56.76 11.05 77.32 91.75 113.88 133.41 157.57 Runoff to North Pond

6 Reservoir 5 3.542 10.62 0.408 24.76 35.67 51.88 67.16 92.76 North East Detention

7 SCS Runoff ------ 28.21 37.58 7.548 50.93 60.22 72.11 82.62 94.39 Developed B

8 Reservoir 7 0.379 1.077 0.123 2.932 4.632 6.171 7.182 8.217 South East Detention

9 Combine 6, 8 3.913 11.59 0.530 27.66 40.26 57.96 74.27 100.86 Total

10 SCS Runoff ------ 19.57 29.94 1.807 45.85 57.44 72.65 86.36 101.89 Existing Total Site

Proj. file: Skyway 3rd Total Site test.gpw Monday, Dec 19, 2011

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



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) (cuft) (ft) (cuft)

1 SCS Runoff 26.59 2 742 147,889 ------ ------ ------ Offsite West

2 Reservoir 1.759 2 980 129,902 1 1335.46 99,792 Upper Pond

3 Reach 1.755 2 994 129,808 2 ------ ------ Channel Section

4 SCS Runoff 42.26 2 736 205,337 ------ ------ ------ Developed A

5 Combine 42.35 2 736 335,145 3, 4 ------ ------ Runoff to North Pond

6 Reservoir 3.542 2 990 271,696 5 1329.20 144,711 North East Detention

7 SCS Runoff 28.21 2 722 80,082 ------ ------ ------ Developed B

8 Reservoir 0.379 2 1272 69,601 7 1327.98 63,931 South East Detention

9 Combine 3.913 2 992 341,296 6, 8 ------ ------ Total

10 SCS Runoff 19.57 2 780 203,232 ------ ------ ------ Existing Total Site

Skyway 3rd Total Site test.gpw Return Period: 1 Year Monday, Dec 19, 2011

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



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 19, 2011

Hyd. No. 1
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  26.59 cfs
Storm frequency =  1 yrs Time to peak =  12.37 hrs
Time interval =  2 min Hyd. volume =  147,889 cuft
Drainage area =  37.300 ac Curve number =  80
Basin Slope =  0.7 % Hydraulic length =  1300 ft
Tc method =  LAG Time of conc. (Tc) =  46.94 min
Total precip. =  2.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 19, 2011

Hyd. No. 2
Upper Pond

Hydrograph type =  Reservoir Peak discharge =  1.759 cfs
Storm frequency =  1 yrs Time to peak =  16.33 hrs
Time interval =  2 min Hyd. volume =  129,902 cuft
Inflow hyd. No. =  1 - Offsite West Max. Elevation =  1335.46 ft
Reservoir name =  Upper Pond Max. Storage =  99,792 cuft

Storage Indication method used.
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Pond Report 6

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 19, 2011

Pond No. 1 -  Upper Pond
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1334.00 ft

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

0.00 1334.00 64,000 0 0
1.00 1335.00 69,000 66,478 66,478
2.00 1336.00 75,000 71,972 138,450
3.00 1337.00 81,000 77,973 216,423
4.00 1338.00 87,000 83,974 300,396
5.00 1339.00 93,000 89,974 390,371

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) =  1334.00 1334.00 0.00 0.00
Length (ft) =  50.00 0.00 0.00 0.00
Slope (%) =  0.50 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 10.00 0.00 0.00
Crest El. (ft) =  1335.30 1336.50 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) =  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 1334.00

1.00 1335.00

2.00 1336.00

3.00 1337.00

4.00 1338.00

5.00 1339.00

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 19, 2011

Hyd. No. 3
Channel Section

Hydrograph type =  Reach Peak discharge =  1.755 cfs
Storm frequency =  1 yrs Time to peak =  16.57 hrs
Time interval =  2 min Hyd. volume =  129,808 cuft
Inflow hyd. No. =  2 - Upper Pond Section type =  Trapezoidal
Reach length =  1300.0 ft Channel slope =  0.3 %
Manning's n =  0.020 Bottom width =  5.0 ft
Side slope =  3.0:1 Max. depth =  5.0 ft
Rating curve x =  1.395 Rating curve m =  1.341
Ave. velocity =  0.00 ft/s Routing coeff. =  0.1678

Modified Att-Kin routing method used.
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 19, 2011

Hyd. No. 4
Developed A

Hydrograph type =  SCS Runoff Peak discharge =  42.26 cfs
Storm frequency =  1 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  205,337 cuft
Drainage area =  30.000 ac Curve number =  91
Basin Slope =  0.4 % Hydraulic length =  1200 ft
Tc method =  LAG Time of conc. (Tc) =  39.22 min
Total precip. =  2.80 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

10.00 20

20.00 40

30.00 60

40.00 80

50.00 100

Vol (%)

Time (hrs)

Developed A
Hyd. No. 4 -- 1 Year

Hyd No. 4
Hyd Volume



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 19, 2011

Hyd. No. 5
Runoff to North Pond

Hydrograph type =  Combine Peak discharge =  42.35 cfs
Storm frequency =  1 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  335,145 cuft
Inflow hyds. =  3, 4 Contrib. drain. area =  30.000 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 19, 2011

Hyd. No. 6
North East Detention

Hydrograph type =  Reservoir Peak discharge =  3.542 cfs
Storm frequency =  1 yrs Time to peak =  16.50 hrs
Time interval =  2 min Hyd. volume =  271,696 cuft
Inflow hyd. No. =  5 - Runoff to North Pond Max. Elevation =  1329.20 ft
Reservoir name =  North East Pond Max. Storage =  144,711 cuft

Storage Indication method used.
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Pond Report 11

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 19, 2011

Pond No. 2 -  North East Pond
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1327.00 ft

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

0.00 1327.00 4,000 0 0
1.00 1328.00 61,000 26,871 26,871
2.00 1329.00 126,000 91,547 118,418
3.00 1330.00 135,000 130,461 248,879
4.00 1331.00 143,000 138,967 387,846
5.00 1332.00 152,000 147,462 535,309

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  48.00 4.00 0.00 0.00
Span (in) =  48.00 4.00 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  1327.00 1327.00 0.00 0.00
Length (ft) =  50.00 0.00 0.00 0.00
Slope (%) =  0.50 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) =  10.00 5.00 0.00 0.00
Crest El. (ft) =  1329.00 1329.50 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 Rect --- ---
Multi-Stage =  Yes No No No

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

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 19, 2011

Hyd. No. 7
Developed B

Hydrograph type =  SCS Runoff Peak discharge =  28.21 cfs
Storm frequency =  1 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  80,082 cuft
Drainage area =  12.000 ac Curve number =  91
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  2.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 19, 2011

Hyd. No. 8
South East Detention

Hydrograph type =  Reservoir Peak discharge =  0.379 cfs
Storm frequency =  1 yrs Time to peak =  21.20 hrs
Time interval =  2 min Hyd. volume =  69,601 cuft
Inflow hyd. No. =  7 - Developed B Max. Elevation =  1327.98 ft
Reservoir name =  South East Pond Max. Storage =  63,931 cuft

Storage Indication method used.
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Pond Report 14

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 19, 2011

Pond No. 3 -  South East Pond
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1327.00 ft

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

0.00 1327.00 37,000 0 0
1.00 1328.00 98,000 65,066 65,066
2.00 1329.00 113,000 105,401 170,466
3.00 1330.00 120,000 116,471 286,937
4.00 1331.00 145,000 132,290 419,227

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) =  1327.00 1327.00 0.00 0.00
Length (ft) =  30.00 0.00 0.00 0.00
Slope (%) =  0.50 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) =  6.00 5.00 0.00 0.00
Crest El. (ft) =  1328.00 1329.00 0.00 0.00
Weir Coeff. =  2.60 3.33 3.33 3.33
Weir Type =  Broad Rect --- ---
Multi-Stage =  Yes No No No

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

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

0.00 7.00 14.00 21.00 28.00 35.00 42.00 49.00 56.00 63.00 70.00 77.00

Stage (ft)

0.00 1327.00

1.00 1328.00

2.00 1329.00

3.00 1330.00

4.00 1331.00

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 19, 2011

Hyd. No. 9
Total

Hydrograph type =  Combine Peak discharge =  3.913 cfs
Storm frequency =  1 yrs Time to peak =  16.53 hrs
Time interval =  2 min Hyd. volume =  341,296 cuft
Inflow hyds. =  6, 8 Contrib. drain. area =  0.000 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 19, 2011

Hyd. No. 10
Existing Total Site

Hydrograph type =  SCS Runoff Peak discharge =  19.57 cfs
Storm frequency =  1 yrs Time to peak =  13.00 hrs
Time interval =  2 min Hyd. volume =  203,232 cuft
Drainage area =  51.000 ac Curve number =  80
Basin Slope =  0.4 % Hydraulic length =  2600 ft
Tc method =  LAG Time of conc. (Tc) =  108.12 min
Total precip. =  2.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Summary Report
17

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

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 40.42 2 742 219,584 ------ ------ ------ Offsite West

2 Reservoir 6.231 2 810 201,305 1 1335.76 120,939 Upper Pond

3 Reach 6.186 2 820 201,233 2 ------ ------ Channel Section

4 SCS Runoff 56.56 2 736 276,729 ------ ------ ------ Developed A

5 Combine 56.76 2 736 477,962 3, 4 ------ ------ Runoff to North Pond

6 Reservoir 10.62 2 840 413,777 5 1329.45 177,395 North East Detention

7 SCS Runoff 37.58 2 722 107,924 ------ ------ ------ Developed B

8 Reservoir 1.077 2 928 96,542 7 1328.12 77,643 South East Detention

9 Combine 11.59 2 844 510,319 6, 8 ------ ------ Total

10 SCS Runoff 29.94 2 778 301,756 ------ ------ ------ Existing Total Site

Skyway 3rd Total Site test.gpw Return Period: 2 Year Monday, Dec 19, 2011

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



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 19, 2011

Hyd. No. 1
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  40.42 cfs
Storm frequency =  2 yrs Time to peak =  12.37 hrs
Time interval =  2 min Hyd. volume =  219,584 cuft
Drainage area =  37.300 ac Curve number =  80
Basin Slope =  0.7 % Hydraulic length =  1300 ft
Tc method =  LAG Time of conc. (Tc) =  46.94 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® 2011 by Autodesk, Inc. v8 Monday, Dec 19, 2011

Hyd. No. 2
Upper Pond

Hydrograph type =  Reservoir Peak discharge =  6.231 cfs
Storm frequency =  2 yrs Time to peak =  13.50 hrs
Time interval =  2 min Hyd. volume =  201,305 cuft
Inflow hyd. No. =  1 - Offsite West Max. Elevation =  1335.76 ft
Reservoir name =  Upper Pond Max. Storage =  120,939 cuft

Storage Indication method used.
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 19, 2011

Hyd. No. 3
Channel Section

Hydrograph type =  Reach Peak discharge =  6.186 cfs
Storm frequency =  2 yrs Time to peak =  13.67 hrs
Time interval =  2 min Hyd. volume =  201,233 cuft
Inflow hyd. No. =  2 - Upper Pond Section type =  Trapezoidal
Reach length =  1300.0 ft Channel slope =  0.3 %
Manning's n =  0.020 Bottom width =  5.0 ft
Side slope =  3.0:1 Max. depth =  5.0 ft
Rating curve x =  1.395 Rating curve m =  1.341
Ave. velocity =  0.00 ft/s Routing coeff. =  0.2243

Modified Att-Kin routing method used.
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 19, 2011

Hyd. No. 4
Developed A

Hydrograph type =  SCS Runoff Peak discharge =  56.56 cfs
Storm frequency =  2 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  276,729 cuft
Drainage area =  30.000 ac Curve number =  91
Basin Slope =  0.4 % Hydraulic length =  1200 ft
Tc method =  LAG Time of conc. (Tc) =  39.22 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® 2011 by Autodesk, Inc. v8 Monday, Dec 19, 2011

Hyd. No. 5
Runoff to North Pond

Hydrograph type =  Combine Peak discharge =  56.76 cfs
Storm frequency =  2 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  477,962 cuft
Inflow hyds. =  3, 4 Contrib. drain. area =  30.000 ac
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Hyd. No. 6
North East Detention

Hydrograph type =  Reservoir Peak discharge =  10.62 cfs
Storm frequency =  2 yrs Time to peak =  14.00 hrs
Time interval =  2 min Hyd. volume =  413,777 cuft
Inflow hyd. No. =  5 - Runoff to North Pond Max. Elevation =  1329.45 ft
Reservoir name =  North East Pond Max. Storage =  177,395 cuft

Storage Indication method used.
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Hyd. No. 7
Developed B

Hydrograph type =  SCS Runoff Peak discharge =  37.58 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  107,924 cuft
Drainage area =  12.000 ac Curve number =  91
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. 8
South East Detention

Hydrograph type =  Reservoir Peak discharge =  1.077 cfs
Storm frequency =  2 yrs Time to peak =  15.47 hrs
Time interval =  2 min Hyd. volume =  96,542 cuft
Inflow hyd. No. =  7 - Developed B Max. Elevation =  1328.12 ft
Reservoir name =  South East Pond Max. Storage =  77,643 cuft

Storage Indication method used.
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Hyd. No. 9
Total

Hydrograph type =  Combine Peak discharge =  11.59 cfs
Storm frequency =  2 yrs Time to peak =  14.07 hrs
Time interval =  2 min Hyd. volume =  510,319 cuft
Inflow hyds. =  6, 8 Contrib. drain. area =  0.000 ac
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Hyd. No. 10
Existing Total Site

Hydrograph type =  SCS Runoff Peak discharge =  29.94 cfs
Storm frequency =  2 yrs Time to peak =  12.97 hrs
Time interval =  2 min Hyd. volume =  301,756 cuft
Drainage area =  51.000 ac Curve number =  80
Basin Slope =  0.4 % Hydraulic length =  2600 ft
Tc method =  LAG Time of conc. (Tc) =  108.12 min
Total precip. =  3.50 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) (cuft) (ft) (cuft)

1 SCS Runoff 2.273 2 746 20,533 ------ ------ ------ Offsite West

2 Reservoir 0.118 2 1468 15,291 1 1334.25 16,814 Upper Pond

3 Reach 0.117 2 1486 15,268 2 ------ ------ Channel Section

4 SCS Runoff 11.05 2 738 54,931 ------ ------ ------ Developed A

5 Combine 11.05 2 738 70,199 3, 4 ------ ------ Runoff to North Pond

6 Reservoir 0.408 2 1448 67,330 5 1328.15 40,676 North East Detention

7 SCS Runoff 7.548 2 722 21,423 ------ ------ ------ Developed B

8 Reservoir 0.123 2 1384 16,665 7 1327.26 16,619 South East Detention

9 Combine 0.530 2 1426 83,995 6, 8 ------ ------ Total

10 SCS Runoff 1.807 2 798 28,216 ------ ------ ------ Existing Total Site

Skyway 3rd Total Site test.gpw Return Period: 3 Year Monday, Dec 19, 2011

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8
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Hyd. No. 1
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  2.273 cfs
Storm frequency =  3 yrs Time to peak =  12.43 hrs
Time interval =  2 min Hyd. volume =  20,533 cuft
Drainage area =  37.300 ac Curve number =  80
Basin Slope =  0.7 % Hydraulic length =  1300 ft
Tc method =  LAG Time of conc. (Tc) =  46.94 min
Total precip. =  1.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2
Upper Pond

Hydrograph type =  Reservoir Peak discharge =  0.118 cfs
Storm frequency =  3 yrs Time to peak =  24.47 hrs
Time interval =  2 min Hyd. volume =  15,291 cuft
Inflow hyd. No. =  1 - Offsite West Max. Elevation =  1334.25 ft
Reservoir name =  Upper Pond Max. Storage =  16,814 cuft

Storage Indication method used.
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Hyd. No. 3
Channel Section

Hydrograph type =  Reach Peak discharge =  0.117 cfs
Storm frequency =  3 yrs Time to peak =  24.77 hrs
Time interval =  2 min Hyd. volume =  15,268 cuft
Inflow hyd. No. =  2 - Upper Pond Section type =  Trapezoidal
Reach length =  1300.0 ft Channel slope =  0.3 %
Manning's n =  0.020 Bottom width =  5.0 ft
Side slope =  3.0:1 Max. depth =  5.0 ft
Rating curve x =  1.395 Rating curve m =  1.341
Ave. velocity =  0.00 ft/s Routing coeff. =  0.0880

Modified Att-Kin routing method used.
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Hyd. No. 4
Developed A

Hydrograph type =  SCS Runoff Peak discharge =  11.05 cfs
Storm frequency =  3 yrs Time to peak =  12.30 hrs
Time interval =  2 min Hyd. volume =  54,931 cuft
Drainage area =  30.000 ac Curve number =  91
Basin Slope =  0.4 % Hydraulic length =  1200 ft
Tc method =  LAG Time of conc. (Tc) =  39.22 min
Total precip. =  1.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5
Runoff to North Pond

Hydrograph type =  Combine Peak discharge =  11.05 cfs
Storm frequency =  3 yrs Time to peak =  12.30 hrs
Time interval =  2 min Hyd. volume =  70,199 cuft
Inflow hyds. =  3, 4 Contrib. drain. area =  30.000 ac
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Hyd. No. 6
North East Detention

Hydrograph type =  Reservoir Peak discharge =  0.408 cfs
Storm frequency =  3 yrs Time to peak =  24.13 hrs
Time interval =  2 min Hyd. volume =  67,330 cuft
Inflow hyd. No. =  5 - Runoff to North Pond Max. Elevation =  1328.15 ft
Reservoir name =  North East Pond Max. Storage =  40,676 cuft

Storage Indication method used.
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Hyd. No. 7
Developed B

Hydrograph type =  SCS Runoff Peak discharge =  7.548 cfs
Storm frequency =  3 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  21,423 cuft
Drainage area =  12.000 ac Curve number =  91
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  1.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 8
South East Detention

Hydrograph type =  Reservoir Peak discharge =  0.123 cfs
Storm frequency =  3 yrs Time to peak =  23.07 hrs
Time interval =  2 min Hyd. volume =  16,665 cuft
Inflow hyd. No. =  7 - Developed B Max. Elevation =  1327.26 ft
Reservoir name =  South East Pond Max. Storage =  16,619 cuft

Storage Indication method used.
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Hyd. No. 9
Total

Hydrograph type =  Combine Peak discharge =  0.530 cfs
Storm frequency =  3 yrs Time to peak =  23.77 hrs
Time interval =  2 min Hyd. volume =  83,995 cuft
Inflow hyds. =  6, 8 Contrib. drain. area =  0.000 ac
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Hyd. No. 10
Existing Total Site

Hydrograph type =  SCS Runoff Peak discharge =  1.807 cfs
Storm frequency =  3 yrs Time to peak =  13.30 hrs
Time interval =  2 min Hyd. volume =  28,216 cuft
Drainage area =  51.000 ac Curve number =  80
Basin Slope =  0.4 % Hydraulic length =  2600 ft
Tc method =  LAG Time of conc. (Tc) =  108.12 min
Total precip. =  1.20 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) (cuft) (ft) (cuft)

1 SCS Runoff 61.50 2 742 330,314 ------ ------ ------ Offsite West

2 Reservoir 12.93 2 788 311,759 1 1336.45 173,631 Upper Pond

3 Reach 12.80 2 798 311,697 2 ------ ------ Channel Section

4 SCS Runoff 77.01 2 736 380,938 ------ ------ ------ Developed A

5 Combine 77.32 2 736 692,634 3, 4 ------ ------ Runoff to North Pond

6 Reservoir 24.76 2 780 627,751 5 1329.79 221,404 North East Detention

7 SCS Runoff 50.93 2 722 148,566 ------ ------ ------ Developed B

8 Reservoir 2.932 2 798 136,835 7 1328.29 95,999 South East Detention

9 Combine 27.66 2 780 764,586 6, 8 ------ ------ Total

10 SCS Runoff 45.85 2 778 453,924 ------ ------ ------ Existing Total Site

Skyway 3rd Total Site test.gpw Return Period: 5 Year Monday, Dec 19, 2011

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8
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Hyd. No. 1
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  61.50 cfs
Storm frequency =  5 yrs Time to peak =  12.37 hrs
Time interval =  2 min Hyd. volume =  330,314 cuft
Drainage area =  37.300 ac Curve number =  80
Basin Slope =  0.7 % Hydraulic length =  1300 ft
Tc method =  LAG Time of conc. (Tc) =  46.94 min
Total precip. =  4.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2
Upper Pond

Hydrograph type =  Reservoir Peak discharge =  12.93 cfs
Storm frequency =  5 yrs Time to peak =  13.13 hrs
Time interval =  2 min Hyd. volume =  311,759 cuft
Inflow hyd. No. =  1 - Offsite West Max. Elevation =  1336.45 ft
Reservoir name =  Upper Pond Max. Storage =  173,631 cuft

Storage Indication method used.
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Hyd. No. 3
Channel Section

Hydrograph type =  Reach Peak discharge =  12.80 cfs
Storm frequency =  5 yrs Time to peak =  13.30 hrs
Time interval =  2 min Hyd. volume =  311,697 cuft
Inflow hyd. No. =  2 - Upper Pond Section type =  Trapezoidal
Reach length =  1300.0 ft Channel slope =  0.3 %
Manning's n =  0.020 Bottom width =  5.0 ft
Side slope =  3.0:1 Max. depth =  5.0 ft
Rating curve x =  1.395 Rating curve m =  1.341
Ave. velocity =  0.00 ft/s Routing coeff. =  0.2641

Modified Att-Kin routing method used.
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Hyd. No. 4
Developed A

Hydrograph type =  SCS Runoff Peak discharge =  77.01 cfs
Storm frequency =  5 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  380,938 cuft
Drainage area =  30.000 ac Curve number =  91
Basin Slope =  0.4 % Hydraulic length =  1200 ft
Tc method =  LAG Time of conc. (Tc) =  39.22 min
Total precip. =  4.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5
Runoff to North Pond

Hydrograph type =  Combine Peak discharge =  77.32 cfs
Storm frequency =  5 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  692,634 cuft
Inflow hyds. =  3, 4 Contrib. drain. area =  30.000 ac
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Hyd. No. 6
North East Detention

Hydrograph type =  Reservoir Peak discharge =  24.76 cfs
Storm frequency =  5 yrs Time to peak =  13.00 hrs
Time interval =  2 min Hyd. volume =  627,751 cuft
Inflow hyd. No. =  5 - Runoff to North Pond Max. Elevation =  1329.79 ft
Reservoir name =  North East Pond Max. Storage =  221,404 cuft

Storage Indication method used.

45

0 10 20 30 40 50 60 70 80 90 100

Q (cfs)

0.00 0

10.00 12

20.00 25

30.00 38

40.00 50

50.00 62

60.00 75

70.00 88

80.00 100

Vol (%)

Time (hrs)

North East Detention
Hyd. No. 6 -- 5 Year

Hyd No. 6

11.20 hrs

Hyd No. 5 Total storage used = 221,404 cuft
Center of mass Hyd Volume



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 19, 2011

Hyd. No. 7
Developed B

Hydrograph type =  SCS Runoff Peak discharge =  50.93 cfs
Storm frequency =  5 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  148,566 cuft
Drainage area =  12.000 ac Curve number =  91
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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Hyd. No. 8
South East Detention

Hydrograph type =  Reservoir Peak discharge =  2.932 cfs
Storm frequency =  5 yrs Time to peak =  13.30 hrs
Time interval =  2 min Hyd. volume =  136,835 cuft
Inflow hyd. No. =  7 - Developed B Max. Elevation =  1328.29 ft
Reservoir name =  South East Pond Max. Storage =  95,999 cuft

Storage Indication method used.
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Hyd. No. 9
Total

Hydrograph type =  Combine Peak discharge =  27.66 cfs
Storm frequency =  5 yrs Time to peak =  13.00 hrs
Time interval =  2 min Hyd. volume =  764,586 cuft
Inflow hyds. =  6, 8 Contrib. drain. area =  0.000 ac
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Hyd. No. 10
Existing Total Site

Hydrograph type =  SCS Runoff Peak discharge =  45.85 cfs
Storm frequency =  5 yrs Time to peak =  12.97 hrs
Time interval =  2 min Hyd. volume =  453,924 cuft
Drainage area =  51.000 ac Curve number =  80
Basin Slope =  0.4 % Hydraulic length =  2600 ft
Tc method =  LAG Time of conc. (Tc) =  108.12 min
Total precip. =  4.50 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) (cuft) (ft) (cuft)

1 SCS Runoff 76.81 2 740 411,703 ------ ------ ------ Offsite West

2 Reservoir 23.63 2 780 393,002 1 1336.88 207,395 Upper Pond

3 Reach 23.08 2 788 392,947 2 ------ ------ Channel Section

4 SCS Runoff 91.26 2 736 454,816 ------ ------ ------ Developed A

5 Combine 91.75 2 736 847,764 3, 4 ------ ------ Runoff to North Pond

6 Reservoir 35.67 2 788 782,532 5 1330.08 260,464 North East Detention

7 SCS Runoff 60.22 2 722 177,378 ------ ------ ------ Developed B

8 Reservoir 4.632 2 770 165,503 7 1328.43 110,641 South East Detention

9 Combine 40.26 2 788 948,036 6, 8 ------ ------ Total

10 SCS Runoff 57.44 2 778 565,770 ------ ------ ------ Existing Total Site

Skyway 3rd Total Site test.gpw Return Period: 10 Year Monday, Dec 19, 2011

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8
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Hyd. No. 1
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  76.81 cfs
Storm frequency =  10 yrs Time to peak =  12.33 hrs
Time interval =  2 min Hyd. volume =  411,703 cuft
Drainage area =  37.300 ac Curve number =  80
Basin Slope =  0.7 % Hydraulic length =  1300 ft
Tc method =  LAG Time of conc. (Tc) =  46.94 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2
Upper Pond

Hydrograph type =  Reservoir Peak discharge =  23.63 cfs
Storm frequency =  10 yrs Time to peak =  13.00 hrs
Time interval =  2 min Hyd. volume =  393,002 cuft
Inflow hyd. No. =  1 - Offsite West Max. Elevation =  1336.88 ft
Reservoir name =  Upper Pond Max. Storage =  207,395 cuft

Storage Indication method used.
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Hyd. No. 3
Channel Section

Hydrograph type =  Reach Peak discharge =  23.08 cfs
Storm frequency =  10 yrs Time to peak =  13.13 hrs
Time interval =  2 min Hyd. volume =  392,947 cuft
Inflow hyd. No. =  2 - Upper Pond Section type =  Trapezoidal
Reach length =  1300.0 ft Channel slope =  0.3 %
Manning's n =  0.020 Bottom width =  5.0 ft
Side slope =  3.0:1 Max. depth =  5.0 ft
Rating curve x =  1.395 Rating curve m =  1.341
Ave. velocity =  0.00 ft/s Routing coeff. =  0.3012

Modified Att-Kin routing method used.
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Hyd. No. 4
Developed A

Hydrograph type =  SCS Runoff Peak discharge =  91.26 cfs
Storm frequency =  10 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  454,816 cuft
Drainage area =  30.000 ac Curve number =  91
Basin Slope =  0.4 % Hydraulic length =  1200 ft
Tc method =  LAG Time of conc. (Tc) =  39.22 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5
Runoff to North Pond

Hydrograph type =  Combine Peak discharge =  91.75 cfs
Storm frequency =  10 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  847,764 cuft
Inflow hyds. =  3, 4 Contrib. drain. area =  30.000 ac
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Hyd. No. 6
North East Detention

Hydrograph type =  Reservoir Peak discharge =  35.67 cfs
Storm frequency =  10 yrs Time to peak =  13.13 hrs
Time interval =  2 min Hyd. volume =  782,532 cuft
Inflow hyd. No. =  5 - Runoff to North Pond Max. Elevation =  1330.08 ft
Reservoir name =  North East Pond Max. Storage =  260,464 cuft

Storage Indication method used.
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Hyd. No. 7
Developed B

Hydrograph type =  SCS Runoff Peak discharge =  60.22 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  177,378 cuft
Drainage area =  12.000 ac Curve number =  91
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. 8
South East Detention

Hydrograph type =  Reservoir Peak discharge =  4.632 cfs
Storm frequency =  10 yrs Time to peak =  12.83 hrs
Time interval =  2 min Hyd. volume =  165,503 cuft
Inflow hyd. No. =  7 - Developed B Max. Elevation =  1328.43 ft
Reservoir name =  South East Pond Max. Storage =  110,641 cuft

Storage Indication method used.
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Hyd. No. 9
Total

Hydrograph type =  Combine Peak discharge =  40.26 cfs
Storm frequency =  10 yrs Time to peak =  13.13 hrs
Time interval =  2 min Hyd. volume =  948,036 cuft
Inflow hyds. =  6, 8 Contrib. drain. area =  0.000 ac
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Hyd. No. 10
Existing Total Site

Hydrograph type =  SCS Runoff Peak discharge =  57.44 cfs
Storm frequency =  10 yrs Time to peak =  12.97 hrs
Time interval =  2 min Hyd. volume =  565,770 cuft
Drainage area =  51.000 ac Curve number =  80
Basin Slope =  0.4 % Hydraulic length =  2600 ft
Tc method =  LAG Time of conc. (Tc) =  108.12 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) (cuft) (ft) (cuft)

1 SCS Runoff 96.96 2 740 519,531 ------ ------ ------ Offsite West

2 Reservoir 40.51 2 774 500,694 1 1337.32 243,639 Upper Pond

3 Reach 39.78 2 780 500,645 2 ------ ------ Channel Section

4 SCS Runoff 109.51 2 736 550,503 ------ ------ ------ Developed A

5 Combine 113.88 2 738 1,051,148 3, 4 ------ ------ Runoff to North Pond

6 Reservoir 51.88 2 790 985,590 5 1330.53 322,466 North East Detention

7 SCS Runoff 72.11 2 722 214,696 ------ ------ ------ Developed B

8 Reservoir 6.171 2 764 202,672 7 1328.64 132,375 South East Detention

9 Combine 57.96 2 790 1,188,262 6, 8 ------ ------ Total

10 SCS Runoff 72.65 2 778 713,950 ------ ------ ------ Existing Total Site

Skyway 3rd Total Site test.gpw Return Period: 25 Year Monday, Dec 19, 2011

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8
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Hyd. No. 1
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  96.96 cfs
Storm frequency =  25 yrs Time to peak =  12.33 hrs
Time interval =  2 min Hyd. volume =  519,531 cuft
Drainage area =  37.300 ac Curve number =  80
Basin Slope =  0.7 % Hydraulic length =  1300 ft
Tc method =  LAG Time of conc. (Tc) =  46.94 min
Total precip. =  6.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2
Upper Pond

Hydrograph type =  Reservoir Peak discharge =  40.51 cfs
Storm frequency =  25 yrs Time to peak =  12.90 hrs
Time interval =  2 min Hyd. volume =  500,694 cuft
Inflow hyd. No. =  1 - Offsite West Max. Elevation =  1337.32 ft
Reservoir name =  Upper Pond Max. Storage =  243,639 cuft

Storage Indication method used.

63

0 4 8 12 16 20 24 28 32 36

Q (cfs)

0.00 0

10.00 10

20.00 20

30.00 30

40.00 40

50.00 50

60.00 60

70.00 70

80.00 80

90.00 90

100.00 100

Vol (%)

Time (hrs)

Upper Pond
Hyd. No. 2 -- 25 Year

Hyd No. 2

2.38 hrs

Hyd No. 1 Total storage used = 243,639 cuft
Center of mass Hyd Volume



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 19, 2011

Hyd. No. 3
Channel Section

Hydrograph type =  Reach Peak discharge =  39.78 cfs
Storm frequency =  25 yrs Time to peak =  13.00 hrs
Time interval =  2 min Hyd. volume =  500,645 cuft
Inflow hyd. No. =  2 - Upper Pond Section type =  Trapezoidal
Reach length =  1300.0 ft Channel slope =  0.3 %
Manning's n =  0.020 Bottom width =  5.0 ft
Side slope =  3.0:1 Max. depth =  5.0 ft
Rating curve x =  1.395 Rating curve m =  1.341
Ave. velocity =  0.00 ft/s Routing coeff. =  0.3380

Modified Att-Kin routing method used.
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Hyd. No. 4
Developed A

Hydrograph type =  SCS Runoff Peak discharge =  109.51 cfs
Storm frequency =  25 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  550,503 cuft
Drainage area =  30.000 ac Curve number =  91
Basin Slope =  0.4 % Hydraulic length =  1200 ft
Tc method =  LAG Time of conc. (Tc) =  39.22 min
Total precip. =  6.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5
Runoff to North Pond

Hydrograph type =  Combine Peak discharge =  113.88 cfs
Storm frequency =  25 yrs Time to peak =  12.30 hrs
Time interval =  2 min Hyd. volume =  1,051,148 cuft
Inflow hyds. =  3, 4 Contrib. drain. area =  30.000 ac
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Hyd. No. 6
North East Detention

Hydrograph type =  Reservoir Peak discharge =  51.88 cfs
Storm frequency =  25 yrs Time to peak =  13.17 hrs
Time interval =  2 min Hyd. volume =  985,590 cuft
Inflow hyd. No. =  5 - Runoff to North Pond Max. Elevation =  1330.53 ft
Reservoir name =  North East Pond Max. Storage =  322,466 cuft

Storage Indication method used.
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Hyd. No. 7
Developed B

Hydrograph type =  SCS Runoff Peak discharge =  72.11 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  214,696 cuft
Drainage area =  12.000 ac Curve number =  91
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

68

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

Q (cfs)

0.00 0

10.00 12

20.00 25

30.00 38

40.00 50

50.00 62

60.00 75

70.00 88

80.00 100

Vol (%)

Time (hrs)

Developed B
Hyd. No. 7 -- 25 Year

Hyd No. 7
Hyd Volume



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Monday, Dec 19, 2011

Hyd. No. 8
South East Detention

Hydrograph type =  Reservoir Peak discharge =  6.171 cfs
Storm frequency =  25 yrs Time to peak =  12.73 hrs
Time interval =  2 min Hyd. volume =  202,672 cuft
Inflow hyd. No. =  7 - Developed B Max. Elevation =  1328.64 ft
Reservoir name =  South East Pond Max. Storage =  132,375 cuft

Storage Indication method used.
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Hyd. No. 9
Total

Hydrograph type =  Combine Peak discharge =  57.96 cfs
Storm frequency =  25 yrs Time to peak =  13.17 hrs
Time interval =  2 min Hyd. volume =  1,188,262 cuft
Inflow hyds. =  6, 8 Contrib. drain. area =  0.000 ac
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Hyd. No. 10
Existing Total Site

Hydrograph type =  SCS Runoff Peak discharge =  72.65 cfs
Storm frequency =  25 yrs Time to peak =  12.97 hrs
Time interval =  2 min Hyd. volume =  713,950 cuft
Drainage area =  51.000 ac Curve number =  80
Basin Slope =  0.4 % Hydraulic length =  2600 ft
Tc method =  LAG Time of conc. (Tc) =  108.12 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) (cuft) (ft) (cuft)

1 SCS Runoff 115.08 2 740 617,576 ------ ------ ------ Offsite West

2 Reservoir 56.49 2 770 598,642 1 1337.67 272,836 Upper Pond

3 Reach 55.62 2 776 598,596 2 ------ ------ Channel Section

4 SCS Runoff 125.64 2 736 636,016 ------ ------ ------ Developed A

5 Combine 133.41 2 738 1,234,613 3, 4 ------ ------ Runoff to North Pond

6 Reservoir 67.16 2 788 1,168,816 5 1330.95 381,327 North East Detention

7 SCS Runoff 82.62 2 722 248,046 ------ ------ ------ Developed B

8 Reservoir 7.182 2 762 235,901 7 1328.83 152,760 South East Detention

9 Combine 74.27 2 788 1,404,716 6, 8 ------ ------ Total

10 SCS Runoff 86.36 2 778 848,686 ------ ------ ------ Existing Total Site

Skyway 3rd Total Site test.gpw Return Period: 50 Year Monday, Dec 19, 2011

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8
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Hyd. No. 1
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  115.08 cfs
Storm frequency =  50 yrs Time to peak =  12.33 hrs
Time interval =  2 min Hyd. volume =  617,576 cuft
Drainage area =  37.300 ac Curve number =  80
Basin Slope =  0.7 % Hydraulic length =  1300 ft
Tc method =  LAG Time of conc. (Tc) =  46.94 min
Total precip. =  6.90 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2
Upper Pond

Hydrograph type =  Reservoir Peak discharge =  56.49 cfs
Storm frequency =  50 yrs Time to peak =  12.83 hrs
Time interval =  2 min Hyd. volume =  598,642 cuft
Inflow hyd. No. =  1 - Offsite West Max. Elevation =  1337.67 ft
Reservoir name =  Upper Pond Max. Storage =  272,836 cuft

Storage Indication method used.
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Hyd. No. 3
Channel Section

Hydrograph type =  Reach Peak discharge =  55.62 cfs
Storm frequency =  50 yrs Time to peak =  12.93 hrs
Time interval =  2 min Hyd. volume =  598,596 cuft
Inflow hyd. No. =  2 - Upper Pond Section type =  Trapezoidal
Reach length =  1300.0 ft Channel slope =  0.3 %
Manning's n =  0.020 Bottom width =  5.0 ft
Side slope =  3.0:1 Max. depth =  5.0 ft
Rating curve x =  1.395 Rating curve m =  1.341
Ave. velocity =  0.00 ft/s Routing coeff. =  0.3624

Modified Att-Kin routing method used.
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Hyd. No. 4
Developed A

Hydrograph type =  SCS Runoff Peak discharge =  125.64 cfs
Storm frequency =  50 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  636,016 cuft
Drainage area =  30.000 ac Curve number =  91
Basin Slope =  0.4 % Hydraulic length =  1200 ft
Tc method =  LAG Time of conc. (Tc) =  39.22 min
Total precip. =  6.90 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5
Runoff to North Pond

Hydrograph type =  Combine Peak discharge =  133.41 cfs
Storm frequency =  50 yrs Time to peak =  12.30 hrs
Time interval =  2 min Hyd. volume =  1,234,613 cuft
Inflow hyds. =  3, 4 Contrib. drain. area =  30.000 ac
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Hyd. No. 6
North East Detention

Hydrograph type =  Reservoir Peak discharge =  67.16 cfs
Storm frequency =  50 yrs Time to peak =  13.13 hrs
Time interval =  2 min Hyd. volume =  1,168,816 cuft
Inflow hyd. No. =  5 - Runoff to North Pond Max. Elevation =  1330.95 ft
Reservoir name =  North East Pond Max. Storage =  381,327 cuft

Storage Indication method used.
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Hyd. No. 7
Developed B

Hydrograph type =  SCS Runoff Peak discharge =  82.62 cfs
Storm frequency =  50 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  248,046 cuft
Drainage area =  12.000 ac Curve number =  91
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  6.90 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 8
South East Detention

Hydrograph type =  Reservoir Peak discharge =  7.182 cfs
Storm frequency =  50 yrs Time to peak =  12.70 hrs
Time interval =  2 min Hyd. volume =  235,901 cuft
Inflow hyd. No. =  7 - Developed B Max. Elevation =  1328.83 ft
Reservoir name =  South East Pond Max. Storage =  152,760 cuft

Storage Indication method used.
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Hyd. No. 9
Total

Hydrograph type =  Combine Peak discharge =  74.27 cfs
Storm frequency =  50 yrs Time to peak =  13.13 hrs
Time interval =  2 min Hyd. volume =  1,404,716 cuft
Inflow hyds. =  6, 8 Contrib. drain. area =  0.000 ac
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Hyd. No. 10
Existing Total Site

Hydrograph type =  SCS Runoff Peak discharge =  86.36 cfs
Storm frequency =  50 yrs Time to peak =  12.97 hrs
Time interval =  2 min Hyd. volume =  848,686 cuft
Drainage area =  51.000 ac Curve number =  80
Basin Slope =  0.4 % Hydraulic length =  2600 ft
Tc method =  LAG Time of conc. (Tc) =  108.12 min
Total precip. =  6.90 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) (cuft) (ft) (cuft)

1 SCS Runoff 135.59 2 740 729,693 ------ ------ ------ Offsite West

2 Reservoir 75.04 2 766 710,663 1 1338.03 303,211 Upper Pond

3 Reach 74.12 2 772 710,619 2 ------ ------ Channel Section

4 SCS Runoff 143.72 2 736 732,575 ------ ------ ------ Developed A

5 Combine 157.57 2 740 1,443,195 3, 4 ------ ------ Runoff to North Pond

6 Reservoir 92.76 2 782 1,377,173 5 1331.36 440,498 North East Detention

7 SCS Runoff 94.39 2 722 285,704 ------ ------ ------ Developed B

8 Reservoir 8.217 2 762 273,430 7 1329.05 176,345 South East Detention

9 Combine 100.86 2 780 1,650,604 6, 8 ------ ------ Total

10 SCS Runoff 101.89 2 778 1,002,759 ------ ------ ------ Existing Total Site

Skyway 3rd Total Site test.gpw Return Period: 100 Year Monday, Dec 19, 2011

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8
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Hyd. No. 1
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  135.59 cfs
Storm frequency =  100 yrs Time to peak =  12.33 hrs
Time interval =  2 min Hyd. volume =  729,693 cuft
Drainage area =  37.300 ac Curve number =  80
Basin Slope =  0.7 % Hydraulic length =  1300 ft
Tc method =  LAG Time of conc. (Tc) =  46.94 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2
Upper Pond

Hydrograph type =  Reservoir Peak discharge =  75.04 cfs
Storm frequency =  100 yrs Time to peak =  12.77 hrs
Time interval =  2 min Hyd. volume =  710,663 cuft
Inflow hyd. No. =  1 - Offsite West Max. Elevation =  1338.03 ft
Reservoir name =  Upper Pond Max. Storage =  303,211 cuft

Storage Indication method used.
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Hyd. No. 3
Channel Section

Hydrograph type =  Reach Peak discharge =  74.12 cfs
Storm frequency =  100 yrs Time to peak =  12.87 hrs
Time interval =  2 min Hyd. volume =  710,619 cuft
Inflow hyd. No. =  2 - Upper Pond Section type =  Trapezoidal
Reach length =  1300.0 ft Channel slope =  0.3 %
Manning's n =  0.020 Bottom width =  5.0 ft
Side slope =  3.0:1 Max. depth =  5.0 ft
Rating curve x =  1.395 Rating curve m =  1.341
Ave. velocity =  0.00 ft/s Routing coeff. =  0.3844

Modified Att-Kin routing method used.
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Hyd. No. 4
Developed A

Hydrograph type =  SCS Runoff Peak discharge =  143.72 cfs
Storm frequency =  100 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  732,575 cuft
Drainage area =  30.000 ac Curve number =  91
Basin Slope =  0.4 % Hydraulic length =  1200 ft
Tc method =  LAG Time of conc. (Tc) =  39.22 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5
Runoff to North Pond

Hydrograph type =  Combine Peak discharge =  157.57 cfs
Storm frequency =  100 yrs Time to peak =  12.33 hrs
Time interval =  2 min Hyd. volume =  1,443,195 cuft
Inflow hyds. =  3, 4 Contrib. drain. area =  30.000 ac
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Hyd. No. 6
North East Detention

Hydrograph type =  Reservoir Peak discharge =  92.76 cfs
Storm frequency =  100 yrs Time to peak =  13.03 hrs
Time interval =  2 min Hyd. volume =  1,377,173 cuft
Inflow hyd. No. =  5 - Runoff to North Pond Max. Elevation =  1331.36 ft
Reservoir name =  North East Pond Max. Storage =  440,498 cuft

Storage Indication method used.
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Hyd. No. 7
Developed B

Hydrograph type =  SCS Runoff Peak discharge =  94.39 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  285,704 cuft
Drainage area =  12.000 ac Curve number =  91
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. 8
South East Detention

Hydrograph type =  Reservoir Peak discharge =  8.217 cfs
Storm frequency =  100 yrs Time to peak =  12.70 hrs
Time interval =  2 min Hyd. volume =  273,430 cuft
Inflow hyd. No. =  7 - Developed B Max. Elevation =  1329.05 ft
Reservoir name =  South East Pond Max. Storage =  176,345 cuft

Storage Indication method used.
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Hyd. No. 9
Total

Hydrograph type =  Combine Peak discharge =  100.86 cfs
Storm frequency =  100 yrs Time to peak =  13.00 hrs
Time interval =  2 min Hyd. volume =  1,650,604 cuft
Inflow hyds. =  6, 8 Contrib. drain. area =  0.000 ac
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Hyd. No. 10
Existing Total Site

Hydrograph type =  SCS Runoff Peak discharge =  101.89 cfs
Storm frequency =  100 yrs Time to peak =  12.97 hrs
Time interval =  2 min Hyd. volume =  1,002,759 cuft
Drainage area =  51.000 ac Curve number =  80
Basin Slope =  0.4 % Hydraulic length =  2600 ft
Tc method =  LAG Time of conc. (Tc) =  108.12 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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APPENDIX C

HydraFlow Express
Channel Sections AA & BB



Channel Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. Tuesday, Nov 1 2011

<Name>

Trapezoidal
Bottom Width (ft) = 5.00
Side Slopes (z:1) = 3.00, 3.00
Total Depth (ft) = 4.00
Invert Elev (ft) = 1326.00
Slope (%) = 0.30
N-Value = 0.020

Calculations
Compute by: Q vs Depth
No. Increments = 15

Highlighted
Depth (ft) = 2.13
Q (cfs) = 118.81
Area (sqft) = 24.32
Velocity (ft/s) = 4.89
Wetted Perim (ft) = 18.49
Crit Depth, Yc (ft) = 1.58
Top Width (ft) = 17.80
EGL (ft) = 2.50
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Elev (ft) Depth (ft)Section

1325.00 -1.00

1326.00 0.00

1327.00 1.00

1328.00 2.00

1329.00 3.00

1330.00 4.00

1331.00 5.00

Reach (ft)



Channel Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. Tuesday, Nov 1 2011

Channel BB

Trapezoidal
Bottom Width (ft) = 5.00
Side Slopes (z:1) = 3.00, 3.00
Total Depth (ft) = 4.00
Invert Elev (ft) = 1326.30
Slope (%) = 0.20
N-Value = 0.027

Calculations
Compute by: Q vs Depth
No. Increments = 15

Highlighted
Depth (ft) = 4.00
Q (cfs) = 286.98
Area (sqft) = 68.00
Velocity (ft/s) = 4.22
Wetted Perim (ft) = 30.30
Crit Depth, Yc (ft) = 2.63
Top Width (ft) = 29.00
EGL (ft) = 4.28
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Elev (ft) Depth (ft)Section

1325.00 -1.30

1326.00 -0.30

1327.00 0.70

1328.00 1.70

1329.00 2.70

1330.00 3.70

1331.00 4.70

Reach (ft)
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PLAN SHEETS

Drainage Plan
1:100 Scale


