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PROJECT NARRATIVE

EXISTING CONDITIONS
The site is located at the south west corner of 21st Street North and 159th Street East
in eastern Wichita.  The site is currently a private ranch type residence with horse
barns, ponds, and open space.  There is a berm along 159th Street East and also a
berm located along the commercial property at the intersection.  The total site
area is approximately 66 acres.   There is offsite flow from the north and from the
west that crosses this property and drains to the south.  This entire property
ultimately drains to the south and under the abandoned railroad property.
There is no FEMA SFHA located on this property as of this report.  The drainage
patterns as defined above can be seen on the Aerial (Exhibit 2).

PROPOSED CONDITIONS
The property is being platted as a residential subdivision with large estate lots.  The
site will contain a private street, public water, sewer, and storm sewer, and
detention facilities for the site’s runoff.  The lots will generally drain to the center of
the property into the detention ponds and then south and through the existing
RCBC under the abandoned railroad.  The detention facilities proposed will serve
the property for detention of the storm water across all storm events as well as meet
the City of Wichita’s water quality and channel protection requirements.
For a half-scale copy of the Plat, see Exhibit 3.

OFFSITE CONDITIONS
The site currently accepts runoff from the north through a 3x4 RCBC under 21st

Street.  This box drains approximately 57 acres which is currently partially
developed and planned for residential and commercial developments.  Due to
upstream ponds and channels, the capacity of the box structure before
overtopping the adjacent roadway has been used for the peak flow analysis for
the proposed site.  There is also offsite runoff entering the property along the west
line approximately 500 feet north of the south property line.  Based on site visits,
there does not appear to be any flow from the west entering the property
(primarily due to the elevated tree row on the property line) besides the one
described above.
The site, and offsite runoff, flows to the south line of the property and is conveyed
offsite through a 10x10 RCBC under the abandoned roadway.  This area is heavily
treed and channelized at this point.  There is no mapped FEMA floodplain on this
property or within ½ mile of the site as of this report.
The overall site location and hydrogeodatabase can be seen with the site location
plotted as Exhibit 1.
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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 for Existing Flows (84 – Pre-developed or
undisturbed).
Time of Concentration: Lag Method (minimum 15 min)

SITE CHARACTERISTICS
The site is currently undeveloped and consists of ponds, berms, trees, internal gravel
roads, and horse barns and associated sheds.  The site generally drains to the mid-
section of the property to the ponds and then to the south and offsite to the
adjacent south property.  There is a ditch section from the north which drains offsite
runoff from the north.
The existing site characteristics can be seen from the aerial exhibit (Exhibit 2).

EXISTING CONDITIONS HYDROLOGIC ANALYSIS
The site was analyzed for pre-developed conditions using the SCS Curve Number
Method for the entire range of storm events.  A Curve Number of 84 was used
based on undisturbed area in Type D soils.  Offsite areas had a CN of 80 based on
varying soil types and large drainage areas.  There is detention located to the
north in a develop area which was not accounted for in this analysis (full
undeveloped flow was assumed for this property as well as upstream box culvert
capacities). The site was modeled using the existing ponds and their detention
value as well as incorporating all offsite runoff to these respective areas.  Times of
concentration were figured for each basin with a minimum of 15 minutes used for
the smaller basins with shorter times.

There is offsite runoff from the north that encroaches this site which enters under 21st

Street in a new 3’x4’ RCBC.  For the purpose of this plan, the RCBC was maxed out
for capacity before overtopping the roadway.  This was done due to the
conflicting data from north offsite platted properties’ drainage plans as well as the
design for the RCBC.  There are currently pond systems and ditch sections in the
northern partially developed properties.

There is offsite runoff from the west which encroaches this property currently.  This
area appears to follow the west line (the tree row is elevated separating the
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properties) until the runoff encroaches the subject property approximately 500’
north of the south line.  The runoff currently does not flow into the south, instead
bypassing it just to the south of the outfall and into the channel and then through
the railroad box culvert.  The pond system was routed without this flow in the
existing conditions, and the peak flow was then added in for the ultimate
discharge at the south discharge point.

DOWNSTREAM DRAINAGE CAPACITY
The existing site drains to the south (through the center of this site in a series of
ponds) to an existing 10’x10’ RCBC under the former railroad ROW.  There appears
to be a defined channel on the adjacent property to the south as well as another
detention pond within ½ mile downstream.  There is no development within a ½
mile of the south property line as it pertains to the drainage pattern.  We are not
aware of any drainage problems in the downstream vicinity of this property.
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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 = varies (Soil Type D – varies based on disturbance/impervious)
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
Minimum 2% cross lot grading – Developer requirements

DEVELOPED CONDITIONS HYDROLOGIC ANALYSIS
The site is proposed to be developed into a multiple lot residential subdivision with
large (5+ acres) estate lots on the east side and ¾ acre lots to the west of the
ponds. The site will have all onsite utilities, curb and gutter streets, water, sewer, and
detention facilities.  There are currently 3 separate surface water ponds (low areas)
that hold water on the site.  These areas will be cleaned and over-excavated for
storage of developed flows as well as for onsite amenities.  The pond systems will
also serve the site for water quality and channel protection requirements.

Curve Numbers were used based on the Storm Water Manual.  The estates lots
utilized a CN of an 84 which would correspond to undisturbed areas.  These areas,
although they will have a structure, will be left untouched during the mass grading
process and the structure will account for less than 10% of the lot area.  The smaller
lots to the west have a CN of 87 based on a composite of disturbed areas on the
lot and undisturbed areas on the lot.  These lots are larger than typical residential
lots and we expect approximately 20-25% impervious coverage.

Onsite storm water sewer will be extended to the rear of some lots with private
storm sewer extended to the majority of the lots along the west line.  These lots will
be sized and installed by the owner to obtain the developer mandated 2% rear
yard cross lot grading.

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. All detention ponds are
proposed to be wet surface ponds and will be used for amenities as well as
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quantity and quality controls to meet current City of Wichita requirements.  Each
facility is detailed further below.

North Pond
The northernmost pond will expand on the current pond and will
directly accept offsite runoff from the north.  This pond will have a
static water surface elevation at a 1356.5 and a corresponding 100-
year peak elevation at a 1360.1.  This pond will discharge to the
middle pond via 2-24” pipes at static elevation and a 5’ concrete
weir at elevation 1358.2.

Middle Pond
The middle pond will primarily be the same dimensions of the existing
pond in this location, except will deepen the pool and re-work the
banks to manageable slopes.  The pond will accept developed
runoff from the surrounding residential lots as well as discharge from
the upper north pond.  This detention facility will have a static water
surface elevation of a 1354.0 and a corresponding 100-year water
surface of a 1356.6.  This pond will be designed and built around
existing trees and hedge rows.  This pond will replace existing
undersized outfall pipe with a 36” RCP with an inlet drop structure at
static elevation.  The outfall will consist of a KDOT style inlet and
grate at static with the pipe flowline 4’ lower at a 1350.0.  This pond
will overflow the entrance road in emergency situations before
entering any structures along the east and west banks.

South Pond
The south pond will primarily stay as it is existing.  Minor re-grading
and expansion is expected along the east bank and where the
middle ponds outfall will discharge.  The pond will have a static
water surface elevation at 1348.6 and a 100-year design water
surface at elevation 1351.9.  This pond will also accept and detain
the runoff from the offsite west agricultural property as well as onsite
developed runoff.  The pond will discharge via the existing 24” RCP
with drop inlet.  However, a 5” orifice will be cut into the side of the
existing drop structure at elevation 1348.6 (or will be installed
separately with as a PVC pipe).  The top of the inlet/riser structure will
remain at elevation 1349.14.  A 16’ concrete weir will also be used for
larger storm events and will be at elevation 1350.2.  The orifice and
drop structure have been sized for the channel protection volume
as well as the wide range of detention for all the storm events.

DISCHARGE POINTS SUMMARY
The site will discharge to the existing channel section just downstream of the south
pond.  This area will remain as existing as possible due to the already formed
channel and location of the existing trees.  The railroad box culvert is located just
off the south property line and approximately 400’ south of the southern pond.
After re-configuration of the pond system, this site will detain more and discharge
less than the site currently does throughout the storm series.
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WATER QUALITY
Water calculations have been performed and are included.  The site will treat the
developed runoff within the static pool surface of the 3 ponds.  The 3 pond system
will provide almost 25 ac-ft of storage. The site, when fully developed, will produce
only 3 ac-ft of water quality runoff needed for treatment.  The pond outfalls are
located at the extreme ends from the inlets and therefore should not short circuit
and allow sediment to settle.
The WQ calculations can be found in the Appendix.

DOWNSTREAM CHANNEL PROTECTION
Downstream channel protection is difficult to calculate in a multiple pond system
especially with offsite runoff encroaching the system.  Since this issue is not directly
addressed in the Manual, we have calculated the orifice using the simplified
method and only using the local flow – not the offsite flows (since these, in theory,
should also be utilizing the extended detention once developed).   For
accomplishing this, we calculated the amount of channel protection volume
needed using Hydraflow by subtracting the existing channel protection events
volume from the developed conditions.  From here, we came up with a flow rate
based on the 24 hour and 48 hour time frames.  The orifice equation was used to
size a pipe for each time interval using the corresponding flow rate that was
needed.  We feel this is a conservative approach to this as the upper ponds will
display some channel protection extended detention whereas the calculations do
not account for any.  As was stated previously, this particular pond series is not
discussed in the manual so we have hand calculated an orifice size to best fit the
system and to limit the change in volume over the 24-48 hour time interval.
The CP calculations can be found in the Appendix.

POTENTIAL UPSTREAM/DOWNSTREAM IMPACTS
Due to the construction of detention ponds, and the utilization of the existing outfall
elevations, we do not anticipate any downstream impacts with this development.
The site will accept all offsite runoff; therefore, no upstream impacts are expected.
The site will also treat the required runoff for water quality purposes and provide
extended detention for the channel protection storm.
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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 385 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 640 acres (1 square
mile).

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 associated with this 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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MIDDLE POND
ELEVATION AREA (sq ft)

1354 62300
1355 80000
1356 105900
1357 136100
1358 161500
1359 170000

MIDDLE POND (Static =1354.0)
STAGE INFLOW OUTFLOW ELEVATION

2 yr 35 cfs 21 cfs 1354.5
10 yr 67 cfs 47 cfs 1355.0

100 yr 121 cfs 76 cfs 1356.6

SOUTH POND
ELEVATION AREA (sq ft)

1349 134000
1350 143700
1351 153700
1352 164000
1353 174400
1354 185000

SOUTH POND (Static = 1349.0)
STAGE INFLOW OUTFLOW ELEVATION

2 yr 56 cfs 23 cfs 1350.1
10 yr 108 cfs 56 cfs 1351.1

100 yr 190 cfs 104 cfs 1351.9

Basin Description Area (acres) CN Tc (min) Q2 (cfs) Q5 (cfs) Q10 (cfs) Q25 (cfs) Q100 (cfs)

A N Estate Lot & N Comm 13.5 84 15 33 48 58 72 97
B W Dev to N Pond 10.3 87 15 28 40 48 58 77
C W Dev to Middle Pond 6.0 87 15 16 23 28 34 45
D Estate Lot to Mid Pond 5.2 84 15 13 18 22 28 38
E SW Dev to South Pond 7.0 87 15 19 27 32 40 53
F S Estate to South Pond 8.8 84 15 22 31 38 47 63
G S Undetained 10.0 86 15 26 37 45 55 74

NORTH POND
ELEVATION AREA (sq ft)

1356.5 77500
1357 85400
1358 97000
1359 110310
1360 124000
1361 130000

NORTH POND (Static = 1356.5)
STAGE INFLOW OUTFLOW ELEVATION

2 yr 65 cfs 20 cfs 1357.9
10 yr 118 cfs 46 cfs 1359.0
100 yr 202 cfs 92 cfs 1360.1

A B C D A B C D
0.02 0.03 0.04 0.05 55 71 80 84
0.15 0.20 0.22 0.25 71 80 84 88
0.95 0.95 0.95 0.95 98 98 98 98

WQv

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

# ft2 f t2 f t2 f t2  Area f t2 % % % % % eq. 4-25*
Res Lots 0 326,700 0 980,100 1,306,800 0.000 0.063 0.000 0.713 0.7750 101,277

Estate Lots 1,215,330 0 0 135,030 1,350,360 0.028 0.000 0.000 0.095 0.1229 16,595
N Comm 0 26,130 0 148,100 174,230 0.000 0.037 0.000 0.808 0.8450 14,723

TOTALS 1,215,330 352,830 0 1,263,230 2,831,390 132,595

Pond Volume Below Static Pool
Static Pond Bottom Area Depth Volum e

Basin Sq.Ft. Acre Sq. Ft. Acre Feet Acre-Ft.
N Pond 62184 1.4 34000 0.8 7 7.7
M Pond 54000 1.2 27500 0.6 7 6.5
S Pond 80000 1.8 50000 1.1 7 10.4
Totals: 1.4 0.8 24.7

Basin % Im pervious Composite CN
Pond WQv Check Residential Lots 25% 91

Estate Lots 10% 85
24.7 3.0 Yes N Commercial 85% 97

Pond Volum e > WQv

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

Turf or Disturbed Soils

Hydrologic Soil Group
Land Use

Undisturbed

Impervious Cover

Undisturbed
Land Use

Hydrologic Soil Group

Impervious Cover
Turf or Disturbed Soils
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SUPPORTING CALCULATIONS

APPENDIX A: Soil Borings

APPENDIX B : HydraFlow Hydrographs
Existing Conditions & Existing Pond Routing
Developed Conditions & Pond Routing

APPENDIX C : HydraFlow SWS
System 1
System 2
System 3

APPENDIX D : Water Quality & Channel Protection
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APPENDIX A

Soil Borings
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APPENDIX B

HydraFlow Hydrographs
Existing Conditions & Existing Pond Routing

Developed Conditions & Pond Routing



1 - Offsite North

2 - Estate Lots & Comm North - Existing

3 - NorthWest to North Pond

4 - Offsite West

5 - South East Existing

6 - Total to North Pond

7 - West Existing Middle Pond

8 - East Existing Middle Pond
9 - North Pond

10 - Total to Middle Pond

11 - Middle Pond

12 - South West Existing

13 - Total to South Pond

14 - South Pond

15 - South Existing Undetained

16 - Total South Line

17 - Total Site Existing

1

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

Project: The Ranch Existing.gpw Tuesday, Jun 18, 2013

Hyd. Origin Description

Legend

1 SCS Runoff Offsite North
2 SCS Runoff Estate Lots & Comm North - Existing
3 SCS Runoff NorthWest to North Pond
4 SCS Runoff Offsite West
5 SCS Runoff South East Existing
6 Combine Total to North Pond
7 SCS Runoff West Existing Middle Pond
8 SCS Runoff East Existing Middle Pond
9 Reservoir North Pond
10 Combine Total to Middle Pond
11 Reservoir Middle Pond
12 SCS Runoff South West Existing
13 Combine Total to South Pond
14 Reservoir South Pond
15 SCS Runoff South Existing Undetained
16 Combine Total South Line
17 SCS Runoff Total Site Existing



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 ------ 12.29 21.68 0.289 37.26 49.11 65.14 79.90 96.91 Offsite North

2 SCS Runoff ------ 18.75 26.89 2.918 38.92 47.46 58.49 68.30 79.33 Estate Lots & Comm North - Existing

3 SCS Runoff ------ 12.27 17.60 1.910 25.47 31.06 38.28 44.71 51.92 NorthWest to North Pond

4 SCS Runoff ------ 9.387 14.33 0.832 21.90 27.40 34.61 41.10 48.45 Offsite West

5 SCS Runoff ------ 18.75 26.89 2.918 38.92 47.46 58.49 68.30 79.33 South East Existing

6 Combine 1, 2, 3, 32.76 48.29 4.828 72.49 90.22 113.53 134.57 158.48 Total to North Pond

7 SCS Runoff ------ 17.05 24.45 2.652 35.38 43.14 53.17 62.09 72.12 West Existing Middle Pond

8 SCS Runoff ------ 16.02 22.98 2.493 33.26 40.56 49.98 58.37 67.79 East Existing Middle Pond

9 Reservoir 6 29.57 44.76 3.247 67.25 84.44 107.17 127.66 148.39 North Pond

10 Combine 7, 8, 9 60.79 89.85 7.620 132.32 163.85 205.36 242.72 280.99 Total to Middle Pond

11 Reservoir 10 5.843 7.173 0.458 23.78 41.54 63.64 82.91 104.10 Middle Pond

12 SCS Runoff ------ 14.49 20.78 2.255 30.07 36.67 45.20 52.78 61.30 South West Existing

13 Combine 5, 11, 12 34.39 50.02 5.185 73.26 89.47 109.95 127.92 148.07 Total to South Pond

14 Reservoir 13 11.62 17.17 0.906 20.84 27.31 35.25 63.17 91.96 South Pond

15 SCS Runoff ------ 15.68 22.49 2.440 32.55 39.69 48.92 57.13 66.35 South Existing Undetained

16 Combine 4, 14, 15 25.87 40.23 3.022 58.30 69.45 83.39 95.52 109.04 Total South Line

17 SCS Runoff ------ 46.63 67.44 6.651 98.35 120.42 149.13 174.74 203.57 Total Site Existing

Proj. file: The Ranch Existing.gpw Tuesday, Jun 18, 2013

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 21.68 2 778 232,863 ------ ------ ------ Offsite North

2 SCS Runoff 26.89 2 722 75,390 ------ ------ ------ Estate Lots & Comm North - Existing

3 SCS Runoff 17.60 2 722 49,346 ------ ------ ------ NorthWest to North Pond

4 SCS Runoff 14.33 2 760 112,247 ------ ------ ------ Offsite West

5 SCS Runoff 26.89 2 722 75,390 ------ ------ ------ South East Existing

6 Combine 48.29 2 722 357,600 1, 2, 3, ------ ------ Total to North Pond

7 SCS Runoff 24.45 2 722 68,536 ------ ------ ------ West Existing Middle Pond

8 SCS Runoff 22.98 2 722 64,424 ------ ------ ------ East Existing Middle Pond

9 Reservoir 44.76 2 726 357,599 6 1357.00 13,921 North Pond

10 Combine 89.85 2 724 490,559 7, 8, 9 ------ ------ Total to Middle Pond

11 Reservoir 7.173 2 940 485,571 10 1357.67 274,188 Middle Pond

12 SCS Runoff 20.78 2 722 58,256 ------ ------ ------ South West Existing

13 Combine 50.02 2 722 619,217 5, 11, 12 ------ ------ Total to South Pond

14 Reservoir 17.17 2 738 619,082 13 1349.52 52,922 South Pond

15 SCS Runoff 22.49 2 722 63,054 ------ ------ ------ South Existing Undetained

16 Combine 40.23 2 726 794,382 4, 14, 15 ------ ------ Total South Line

17 SCS Runoff 67.44 2 750 435,822 ------ ------ ------ Total Site Existing

The Ranch Existing.gpw Return Period: 2 Year Tuesday, Jun 18, 2013

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 1
Offsite North

Hydrograph type =  SCS Runoff Peak discharge =  21.68 cfs
Storm frequency =  2 yrs Time to peak =  778 min
Time interval =  2 min Hyd. volume =  232,863 cuft
Drainage area =  57.000 ac Curve number =  72
Basin Slope =  0.6 % Hydraulic length =  2400 ft
Tc method =  LAG Time of conc. (Tc) =  104.60 min
Total precip. =  3.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 2
Estate Lots & Comm North - Existing

Hydrograph type =  SCS Runoff Peak discharge =  26.89 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  75,390 cuft
Drainage area =  11.000 ac Curve number =  84*
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

* Composite (Area/CN) = [(7.000 x 84) + (4.000 x 98)] / 11.000
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 3
NorthWest to North Pond

Hydrograph type =  SCS Runoff Peak discharge =  17.60 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  49,346 cuft
Drainage area =  7.200 ac Curve number =  84*
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

* Composite (Area/CN) = [(2.900 x 98) + (11.600 x 84)] / 7.200
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 4
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  14.33 cfs
Storm frequency =  2 yrs Time to peak =  760 min
Time interval =  2 min Hyd. volume =  112,247 cuft
Drainage area =  19.000 ac Curve number =  80
Basin Slope =  0.5 % Hydraulic length =  1900 ft
Tc method =  LAG Time of conc. (Tc) =  75.20 min
Total precip. =  3.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 5
South East Existing

Hydrograph type =  SCS Runoff Peak discharge =  26.89 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  75,390 cuft
Drainage area =  11.000 ac Curve number =  84
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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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 6
Total to North Pond

Hydrograph type =  Combine Peak discharge =  48.29 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  357,600 cuft
Inflow hyds. =  1, 2, 3 Contrib. drain. area =  75.200 ac
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Hyd. No. 7
West Existing Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  24.45 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  68,536 cuft
Drainage area =  10.000 ac Curve number =  84
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

10

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

Q (cfs)

0.00 0.00

4.00 4.00

8.00 8.00

12.00 12.00

16.00 16.00

20.00 20.00

24.00 24.00

28.00 28.00

Q (cfs)

Time (min)

West Existing Middle Pond
Hyd. No. 7 -- 2 Year

Hyd No. 7



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 8
East Existing Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  22.98 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  64,424 cuft
Drainage area =  9.400 ac Curve number =  84
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. 9
North Pond

Hydrograph type =  Reservoir Peak discharge =  44.76 cfs
Storm frequency =  2 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  357,599 cuft
Inflow hyd. No. =  6 - Total to North Pond Max. Elevation =  1357.00 ft
Reservoir name =  North Pond Max. Storage =  13,921 cuft

Storage Indication method used.

12

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

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

Q (cfs)

Time (min)

North Pond
Hyd. No. 9 -- 2 Year

Hyd No. 9

9 min

Hyd No. 6 Total storage used = 13,921 cuft
Center of mass



Pond Report 13

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Pond No. 1 -  North Pond
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1356.00 ft

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

0.00 1356.00 12,500 0 0
1.00 1357.00 15,500 13,972 13,972
2.00 1358.00 18,750 17,098 31,069
3.00 1359.00 30,000 24,153 55,223

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  1 0 0 0
Invert El. (ft) =  0.00 0.00 0.00 0.00
Length (ft) =  0.00 0.00 0.00 0.00
Slope (%) =  0.00 0.00 0.00 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) =  15.00 0.00 0.00 0.00
Crest El. (ft) =  1356.00 0.00 0.00 0.00
Weir Coeff. =  3.00 3.33 3.33 3.33
Weir Type =  Broad --- --- ---
Multi-Stage =  No No No No

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

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 10
Total to Middle Pond

Hydrograph type =  Combine Peak discharge =  89.85 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  490,559 cuft
Inflow hyds. =  7, 8, 9 Contrib. drain. area =  19.400 ac
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 11
Middle Pond

Hydrograph type =  Reservoir Peak discharge =  7.173 cfs
Storm frequency =  2 yrs Time to peak =  940 min
Time interval =  2 min Hyd. volume =  485,571 cuft
Inflow hyd. No. =  10 - Total to Middle Pond Max. Elevation =  1357.67 ft
Reservoir name =  MIddle Pond Max. Storage =  274,188 cuft

Storage Indication method used.
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Center of mass
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Pond No. 3 -  MIddle Pond
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1355.40 ft

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

0.00 1355.40 62,500 0 0
0.60 1356.00 97,100 47,496 47,496
1.60 1357.00 139,900 117,839 165,335
2.60 1358.00 187,200 162,961 328,295
3.60 1359.00 200,000 193,545 521,841
4.60 1360.00 210,000 204,959 726,800

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  15.00 0.00 0.00 0.00
Span (in) =  15.00 0.00 0.00 0.00
No. Barrels =  1 0 0 0
Invert El. (ft) =  1355.40 0.00 0.00 0.00
Length (ft) =  100.00 0.00 0.00 0.00
Slope (%) =  1.00 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) =  30.00 0.00 0.00 0.00
Crest El. (ft) =  1358.00 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 20.0 40.0 60.0 80.0 100.0 120.0 140.0 160.0 180.0 200.0 220.0 240.0

Stage (ft)

0.00 1355.40

1.00 1356.40

2.00 1357.40

3.00 1358.40

4.00 1359.40

5.00 1360.40

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 12
South West Existing

Hydrograph type =  SCS Runoff Peak discharge =  20.78 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  58,256 cuft
Drainage area =  8.500 ac Curve number =  84
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. 13
Total to South Pond

Hydrograph type =  Combine Peak discharge =  50.02 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  619,217 cuft
Inflow hyds. =  5, 11, 12 Contrib. drain. area =  19.500 ac
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Hyd. No. 14
South Pond

Hydrograph type =  Reservoir Peak discharge =  17.17 cfs
Storm frequency =  2 yrs Time to peak =  738 min
Time interval =  2 min Hyd. volume =  619,082 cuft
Inflow hyd. No. =  13 - Total to South Pond Max. Elevation =  1349.52 ft
Reservoir name =  South Pond Max. Storage =  52,922 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Pond No. 2 -  South Pond
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1349.00 ft

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

0.00 1349.00 96,000 0 0
1.00 1350.00 106,400 101,145 101,145
2.00 1351.00 124,000 115,076 216,222
3.00 1352.00 136,000 129,941 346,162
4.00 1353.00 155,000 145,382 491,544
5.00 1354.00 168,000 161,440 652,985

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  24.00 0.00 0.00 0.00
Span (in) =  24.00 0.00 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  1346.40 0.00 0.00 0.00
Length (ft) =  55.00 0.00 0.00 0.00
Slope (%) =  0.30 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  16.00 20.00 0.00 0.00
Crest El. (ft) =  1349.00 1352.00 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).
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Hyd. No. 15
South Existing Undetained

Hydrograph type =  SCS Runoff Peak discharge =  22.49 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  63,054 cuft
Drainage area =  9.200 ac Curve number =  84
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. 16
Total South Line

Hydrograph type =  Combine Peak discharge =  40.23 cfs
Storm frequency =  2 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  794,382 cuft
Inflow hyds. =  4, 14, 15 Contrib. drain. area =  28.200 ac
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Hyd. No. 17
Total Site Existing

Hydrograph type =  SCS Runoff Peak discharge =  67.44 cfs
Storm frequency =  2 yrs Time to peak =  750 min
Time interval =  2 min Hyd. volume =  435,822 cuft
Drainage area =  62.000 ac Curve number =  84
Basin Slope =  0.8 % Hydraulic length =  2300 ft
Tc method =  LAG Time of conc. (Tc) =  60.80 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 37.26 2 778 378,168 ------ ------ ------ Offsite North

2 SCS Runoff 38.92 2 722 109,654 ------ ------ ------ Estate Lots & Comm North - Existing

3 SCS Runoff 25.47 2 722 71,774 ------ ------ ------ NorthWest to North Pond

4 SCS Runoff 21.90 2 760 168,850 ------ ------ ------ Offsite West

5 SCS Runoff 38.92 2 722 109,654 ------ ------ ------ South East Existing

6 Combine 72.49 2 722 559,597 1, 2, 3, ------ ------ Total to North Pond

7 SCS Runoff 35.38 2 722 99,686 ------ ------ ------ West Existing Middle Pond

8 SCS Runoff 33.26 2 722 93,705 ------ ------ ------ East Existing Middle Pond

9 Reservoir 67.25 2 726 559,596 6 1357.31 19,223 North Pond

10 Combine 132.32 2 724 752,987 7, 8, 9 ------ ------ Total to Middle Pond

11 Reservoir 23.78 2 856 747,706 10 1358.34 393,884 Middle Pond

12 SCS Runoff 30.07 2 722 84,733 ------ ------ ------ South West Existing

13 Combine 73.26 2 722 942,093 5, 11, 12 ------ ------ Total to South Pond

14 Reservoir 20.84 2 906 941,938 13 1349.83 83,872 South Pond

15 SCS Runoff 32.55 2 722 91,711 ------ ------ ------ South Existing Undetained

16 Combine 58.30 2 724 1,202,498 4, 14, 15 ------ ------ Total South Line

17 SCS Runoff 98.35 2 750 633,900 ------ ------ ------ Total Site Existing

The Ranch Existing.gpw Return Period: 5 Year Tuesday, Jun 18, 2013

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

Hydrograph type =  SCS Runoff Peak discharge =  37.26 cfs
Storm frequency =  5 yrs Time to peak =  778 min
Time interval =  2 min Hyd. volume =  378,168 cuft
Drainage area =  57.000 ac Curve number =  72
Basin Slope =  0.6 % Hydraulic length =  2400 ft
Tc method =  LAG Time of conc. (Tc) =  104.60 min
Total precip. =  4.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2
Estate Lots & Comm North - Existing

Hydrograph type =  SCS Runoff Peak discharge =  38.92 cfs
Storm frequency =  5 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  109,654 cuft
Drainage area =  11.000 ac Curve number =  84*
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

* Composite (Area/CN) = [(7.000 x 84) + (4.000 x 98)] / 11.000
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Hyd. No. 3
NorthWest to North Pond

Hydrograph type =  SCS Runoff Peak discharge =  25.47 cfs
Storm frequency =  5 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  71,774 cuft
Drainage area =  7.200 ac Curve number =  84*
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

* Composite (Area/CN) = [(2.900 x 98) + (11.600 x 84)] / 7.200
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Hyd. No. 4
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  21.90 cfs
Storm frequency =  5 yrs Time to peak =  760 min
Time interval =  2 min Hyd. volume =  168,850 cuft
Drainage area =  19.000 ac Curve number =  80
Basin Slope =  0.5 % Hydraulic length =  1900 ft
Tc method =  LAG Time of conc. (Tc) =  75.20 min
Total precip. =  4.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5
South East Existing

Hydrograph type =  SCS Runoff Peak discharge =  38.92 cfs
Storm frequency =  5 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  109,654 cuft
Drainage area =  11.000 ac Curve number =  84
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. 6
Total to North Pond

Hydrograph type =  Combine Peak discharge =  72.49 cfs
Storm frequency =  5 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  559,597 cuft
Inflow hyds. =  1, 2, 3 Contrib. drain. area =  75.200 ac
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Hyd. No. 7
West Existing Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  35.38 cfs
Storm frequency =  5 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  99,686 cuft
Drainage area =  10.000 ac Curve number =  84
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
East Existing Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  33.26 cfs
Storm frequency =  5 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  93,705 cuft
Drainage area =  9.400 ac Curve number =  84
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. 9
North Pond

Hydrograph type =  Reservoir Peak discharge =  67.25 cfs
Storm frequency =  5 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  559,596 cuft
Inflow hyd. No. =  6 - Total to North Pond Max. Elevation =  1357.31 ft
Reservoir name =  North Pond Max. Storage =  19,223 cuft

Storage Indication method used.
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Hyd. No. 10
Total to Middle Pond

Hydrograph type =  Combine Peak discharge =  132.32 cfs
Storm frequency =  5 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  752,987 cuft
Inflow hyds. =  7, 8, 9 Contrib. drain. area =  19.400 ac
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Hyd. No. 11
Middle Pond

Hydrograph type =  Reservoir Peak discharge =  23.78 cfs
Storm frequency =  5 yrs Time to peak =  856 min
Time interval =  2 min Hyd. volume =  747,706 cuft
Inflow hyd. No. =  10 - Total to Middle Pond Max. Elevation =  1358.34 ft
Reservoir name =  MIddle Pond Max. Storage =  393,884 cuft

Storage Indication method used.

35

0 360 720 1080 1440 1800 2160 2520 2880 3240

Q (cfs)

0.00 0.00

20.00 20.00

40.00 40.00

60.00 60.00

80.00 80.00

100.00 100.00

120.00 120.00

140.00 140.00

Q (cfs)

Time (min)

Middle Pond
Hyd. No. 11 -- 5 Year

Hyd No. 11

472 min

Hyd No. 10 Total storage used = 393,884 cuft
Center of mass



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 12
South West Existing

Hydrograph type =  SCS Runoff Peak discharge =  30.07 cfs
Storm frequency =  5 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  84,733 cuft
Drainage area =  8.500 ac Curve number =  84
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. 13
Total to South Pond

Hydrograph type =  Combine Peak discharge =  73.26 cfs
Storm frequency =  5 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  942,093 cuft
Inflow hyds. =  5, 11, 12 Contrib. drain. area =  19.500 ac
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Hyd. No. 14
South Pond

Hydrograph type =  Reservoir Peak discharge =  20.84 cfs
Storm frequency =  5 yrs Time to peak =  906 min
Time interval =  2 min Hyd. volume =  941,938 cuft
Inflow hyd. No. =  13 - Total to South Pond Max. Elevation =  1349.83 ft
Reservoir name =  South Pond Max. Storage =  83,872 cuft

Storage Indication method used.
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Hyd. No. 15
South Existing Undetained

Hydrograph type =  SCS Runoff Peak discharge =  32.55 cfs
Storm frequency =  5 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  91,711 cuft
Drainage area =  9.200 ac Curve number =  84
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. 16
Total South Line

Hydrograph type =  Combine Peak discharge =  58.30 cfs
Storm frequency =  5 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  1,202,498 cuft
Inflow hyds. =  4, 14, 15 Contrib. drain. area =  28.200 ac
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Hyd. No. 17
Total Site Existing

Hydrograph type =  SCS Runoff Peak discharge =  98.35 cfs
Storm frequency =  5 yrs Time to peak =  750 min
Time interval =  2 min Hyd. volume =  633,900 cuft
Drainage area =  62.000 ac Curve number =  84
Basin Slope =  0.8 % Hydraulic length =  2300 ft
Tc method =  LAG Time of conc. (Tc) =  60.80 min
Total precip. =  4.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

41

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

Q (cfs)

0.00 0.00

20.00 20.00

40.00 40.00

60.00 60.00

80.00 80.00

100.00 100.00

Q (cfs)

Time (min)

Total Site Existing
Hyd. No. 17 -- 5 Year

Hyd No. 17



Hydrograph Summary Report
42

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 49.11 2 776 488,822 ------ ------ ------ Offsite North

2 SCS Runoff 47.46 2 722 134,466 ------ ------ ------ Estate Lots & Comm North - Existing

3 SCS Runoff 31.06 2 722 88,014 ------ ------ ------ NorthWest to North Pond

4 SCS Runoff 27.40 2 760 210,454 ------ ------ ------ Offsite West

5 SCS Runoff 47.46 2 722 134,466 ------ ------ ------ South East Existing

6 Combine 90.22 2 722 711,301 1, 2, 3, ------ ------ Total to North Pond

7 SCS Runoff 43.14 2 722 122,241 ------ ------ ------ West Existing Middle Pond

8 SCS Runoff 40.56 2 722 114,907 ------ ------ ------ East Existing Middle Pond

9 Reservoir 84.44 2 726 711,301 6 1357.52 22,883 North Pond

10 Combine 163.85 2 724 948,449 7, 8, 9 ------ ------ Total to Middle Pond

11 Reservoir 41.54 2 830 943,094 10 1358.56 437,015 Middle Pond

12 SCS Runoff 36.67 2 722 103,905 ------ ------ ------ South West Existing

13 Combine 89.47 2 722 1,181,465 5, 11, 12 ------ ------ Total to South Pond

14 Reservoir 27.31 2 906 1,181,304 13 1350.82 195,453 South Pond

15 SCS Runoff 39.69 2 722 112,462 ------ ------ ------ South Existing Undetained

16 Combine 69.45 2 724 1,504,220 4, 14, 15 ------ ------ Total South Line

17 SCS Runoff 120.42 2 748 777,330 ------ ------ ------ Total Site Existing

The Ranch Existing.gpw Return Period: 10 Year Tuesday, Jun 18, 2013

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

Hydrograph type =  SCS Runoff Peak discharge =  49.11 cfs
Storm frequency =  10 yrs Time to peak =  776 min
Time interval =  2 min Hyd. volume =  488,822 cuft
Drainage area =  57.000 ac Curve number =  72
Basin Slope =  0.6 % Hydraulic length =  2400 ft
Tc method =  LAG Time of conc. (Tc) =  104.60 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2
Estate Lots & Comm North - Existing

Hydrograph type =  SCS Runoff Peak discharge =  47.46 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  134,466 cuft
Drainage area =  11.000 ac Curve number =  84*
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

* Composite (Area/CN) = [(7.000 x 84) + (4.000 x 98)] / 11.000
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Hyd. No. 3
NorthWest to North Pond

Hydrograph type =  SCS Runoff Peak discharge =  31.06 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  88,014 cuft
Drainage area =  7.200 ac Curve number =  84*
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

* Composite (Area/CN) = [(2.900 x 98) + (11.600 x 84)] / 7.200
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Hyd. No. 4
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  27.40 cfs
Storm frequency =  10 yrs Time to peak =  760 min
Time interval =  2 min Hyd. volume =  210,454 cuft
Drainage area =  19.000 ac Curve number =  80
Basin Slope =  0.5 % Hydraulic length =  1900 ft
Tc method =  LAG Time of conc. (Tc) =  75.20 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5
South East Existing

Hydrograph type =  SCS Runoff Peak discharge =  47.46 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  134,466 cuft
Drainage area =  11.000 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 6
Total to North Pond

Hydrograph type =  Combine Peak discharge =  90.22 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  711,301 cuft
Inflow hyds. =  1, 2, 3 Contrib. drain. area =  75.200 ac
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Hyd. No. 7
West Existing Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  43.14 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  122,241 cuft
Drainage area =  10.000 ac Curve number =  84
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
East Existing Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  40.56 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  114,907 cuft
Drainage area =  9.400 ac Curve number =  84
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. 9
North Pond

Hydrograph type =  Reservoir Peak discharge =  84.44 cfs
Storm frequency =  10 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  711,301 cuft
Inflow hyd. No. =  6 - Total to North Pond Max. Elevation =  1357.52 ft
Reservoir name =  North Pond Max. Storage =  22,883 cuft

Storage Indication method used.
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Hyd. No. 10
Total to Middle Pond

Hydrograph type =  Combine Peak discharge =  163.85 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  948,449 cuft
Inflow hyds. =  7, 8, 9 Contrib. drain. area =  19.400 ac
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Hyd. No. 11
Middle Pond

Hydrograph type =  Reservoir Peak discharge =  41.54 cfs
Storm frequency =  10 yrs Time to peak =  830 min
Time interval =  2 min Hyd. volume =  943,094 cuft
Inflow hyd. No. =  10 - Total to Middle Pond Max. Elevation =  1358.56 ft
Reservoir name =  MIddle Pond Max. Storage =  437,015 cuft

Storage Indication method used.
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Hyd. No. 12
South West Existing

Hydrograph type =  SCS Runoff Peak discharge =  36.67 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  103,905 cuft
Drainage area =  8.500 ac Curve number =  84
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. 13
Total to South Pond

Hydrograph type =  Combine Peak discharge =  89.47 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  1,181,465 cuft
Inflow hyds. =  5, 11, 12 Contrib. drain. area =  19.500 ac
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Hyd. No. 14
South Pond

Hydrograph type =  Reservoir Peak discharge =  27.31 cfs
Storm frequency =  10 yrs Time to peak =  906 min
Time interval =  2 min Hyd. volume =  1,181,304 cuft
Inflow hyd. No. =  13 - Total to South Pond Max. Elevation =  1350.82 ft
Reservoir name =  South Pond Max. Storage =  195,453 cuft

Storage Indication method used.
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Hyd. No. 15
South Existing Undetained

Hydrograph type =  SCS Runoff Peak discharge =  39.69 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  112,462 cuft
Drainage area =  9.200 ac Curve number =  84
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. 16
Total South Line

Hydrograph type =  Combine Peak discharge =  69.45 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  1,504,220 cuft
Inflow hyds. =  4, 14, 15 Contrib. drain. area =  28.200 ac
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Hyd. No. 17
Total Site Existing

Hydrograph type =  SCS Runoff Peak discharge =  120.42 cfs
Storm frequency =  10 yrs Time to peak =  748 min
Time interval =  2 min Hyd. volume =  777,330 cuft
Drainage area =  62.000 ac Curve number =  84
Basin Slope =  0.8 % Hydraulic length =  2300 ft
Tc method =  LAG Time of conc. (Tc) =  60.80 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 65.14 2 776 638,856 ------ ------ ------ Offsite North

2 SCS Runoff 58.49 2 722 167,024 ------ ------ ------ Estate Lots & Comm North - Existing

3 SCS Runoff 38.28 2 722 109,325 ------ ------ ------ NorthWest to North Pond

4 SCS Runoff 34.61 2 760 265,573 ------ ------ ------ Offsite West

5 SCS Runoff 58.49 2 722 167,024 ------ ------ ------ South East Existing

6 Combine 113.53 2 722 915,205 1, 2, 3, ------ ------ Total to North Pond

7 SCS Runoff 53.17 2 722 151,840 ------ ------ ------ West Existing Middle Pond

8 SCS Runoff 49.98 2 722 142,730 ------ ------ ------ East Existing Middle Pond

9 Reservoir 107.17 2 726 915,204 6 1357.79 27,366 North Pond

10 Combine 205.36 2 724 1,209,773 7, 8, 9 ------ ------ Total to Middle Pond

11 Reservoir 63.64 2 814 1,204,344 10 1358.79 481,042 Middle Pond

12 SCS Runoff 45.20 2 722 129,064 ------ ------ ------ South West Existing

13 Combine 109.95 2 722 1,500,433 5, 11, 12 ------ ------ Total to South Pond

14 Reservoir 35.25 2 902 1,500,265 13 1352.13 364,500 South Pond

15 SCS Runoff 48.92 2 722 139,693 ------ ------ ------ South Existing Undetained

16 Combine 83.39 2 724 1,905,532 4, 14, 15 ------ ------ Total South Line

17 SCS Runoff 149.13 2 748 965,548 ------ ------ ------ Total Site Existing

The Ranch Existing.gpw Return Period: 25 Year Tuesday, Jun 18, 2013

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

Hydrograph type =  SCS Runoff Peak discharge =  65.14 cfs
Storm frequency =  25 yrs Time to peak =  776 min
Time interval =  2 min Hyd. volume =  638,856 cuft
Drainage area =  57.000 ac Curve number =  72
Basin Slope =  0.6 % Hydraulic length =  2400 ft
Tc method =  LAG Time of conc. (Tc) =  104.60 min
Total precip. =  6.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2
Estate Lots & Comm North - Existing

Hydrograph type =  SCS Runoff Peak discharge =  58.49 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  167,024 cuft
Drainage area =  11.000 ac Curve number =  84*
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

* Composite (Area/CN) = [(7.000 x 84) + (4.000 x 98)] / 11.000
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Hyd. No. 3
NorthWest to North Pond

Hydrograph type =  SCS Runoff Peak discharge =  38.28 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  109,325 cuft
Drainage area =  7.200 ac Curve number =  84*
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

* Composite (Area/CN) = [(2.900 x 98) + (11.600 x 84)] / 7.200
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Hyd. No. 4
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  34.61 cfs
Storm frequency =  25 yrs Time to peak =  760 min
Time interval =  2 min Hyd. volume =  265,573 cuft
Drainage area =  19.000 ac Curve number =  80
Basin Slope =  0.5 % Hydraulic length =  1900 ft
Tc method =  LAG Time of conc. (Tc) =  75.20 min
Total precip. =  6.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5
South East Existing

Hydrograph type =  SCS Runoff Peak discharge =  58.49 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  167,024 cuft
Drainage area =  11.000 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  6.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 6
Total to North Pond

Hydrograph type =  Combine Peak discharge =  113.53 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  915,205 cuft
Inflow hyds. =  1, 2, 3 Contrib. drain. area =  75.200 ac
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Hyd. No. 7
West Existing Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  53.17 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  151,840 cuft
Drainage area =  10.000 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  6.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 8
East Existing Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  49.98 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  142,730 cuft
Drainage area =  9.400 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  6.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 9
North Pond

Hydrograph type =  Reservoir Peak discharge =  107.17 cfs
Storm frequency =  25 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  915,204 cuft
Inflow hyd. No. =  6 - Total to North Pond Max. Elevation =  1357.79 ft
Reservoir name =  North Pond Max. Storage =  27,366 cuft

Storage Indication method used.
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Hyd. No. 10
Total to Middle Pond

Hydrograph type =  Combine Peak discharge =  205.36 cfs
Storm frequency =  25 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  1,209,773 cuft
Inflow hyds. =  7, 8, 9 Contrib. drain. area =  19.400 ac
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Hyd. No. 11
Middle Pond

Hydrograph type =  Reservoir Peak discharge =  63.64 cfs
Storm frequency =  25 yrs Time to peak =  814 min
Time interval =  2 min Hyd. volume =  1,204,344 cuft
Inflow hyd. No. =  10 - Total to Middle Pond Max. Elevation =  1358.79 ft
Reservoir name =  MIddle Pond Max. Storage =  481,042 cuft

Storage Indication method used.
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Hyd. No. 12
South West Existing

Hydrograph type =  SCS Runoff Peak discharge =  45.20 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  129,064 cuft
Drainage area =  8.500 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  6.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 13
Total to South Pond

Hydrograph type =  Combine Peak discharge =  109.95 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  1,500,433 cuft
Inflow hyds. =  5, 11, 12 Contrib. drain. area =  19.500 ac
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Hyd. No. 14
South Pond

Hydrograph type =  Reservoir Peak discharge =  35.25 cfs
Storm frequency =  25 yrs Time to peak =  902 min
Time interval =  2 min Hyd. volume =  1,500,265 cuft
Inflow hyd. No. =  13 - Total to South Pond Max. Elevation =  1352.13 ft
Reservoir name =  South Pond Max. Storage =  364,500 cuft

Storage Indication method used.
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Hyd. No. 15
South Existing Undetained

Hydrograph type =  SCS Runoff Peak discharge =  48.92 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  139,693 cuft
Drainage area =  9.200 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  6.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 16
Total South Line

Hydrograph type =  Combine Peak discharge =  83.39 cfs
Storm frequency =  25 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  1,905,532 cuft
Inflow hyds. =  4, 14, 15 Contrib. drain. area =  28.200 ac
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Hyd. No. 17
Total Site Existing

Hydrograph type =  SCS Runoff Peak discharge =  149.13 cfs
Storm frequency =  25 yrs Time to peak =  748 min
Time interval =  2 min Hyd. volume =  965,548 cuft
Drainage area =  62.000 ac Curve number =  84
Basin Slope =  0.8 % Hydraulic length =  2300 ft
Tc method =  LAG Time of conc. (Tc) =  60.80 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 79.90 2 776 777,794 ------ ------ ------ Offsite North

2 SCS Runoff 68.30 2 722 196,410 ------ ------ ------ Estate Lots & Comm North - Existing

3 SCS Runoff 44.71 2 722 128,559 ------ ------ ------ NorthWest to North Pond

4 SCS Runoff 41.10 2 760 315,692 ------ ------ ------ Offsite West

5 SCS Runoff 68.30 2 722 196,410 ------ ------ ------ South East Existing

6 Combine 134.57 2 722 1,102,764 1, 2, 3, ------ ------ Total to North Pond

7 SCS Runoff 62.09 2 722 178,555 ------ ------ ------ West Existing Middle Pond

8 SCS Runoff 58.37 2 722 167,841 ------ ------ ------ East Existing Middle Pond

9 Reservoir 127.66 2 726 1,102,763 6 1358.01 31,164 North Pond

10 Combine 242.72 2 724 1,449,160 7, 8, 9 ------ ------ Total to Middle Pond

11 Reservoir 82.91 2 804 1,443,682 10 1358.96 514,583 Middle Pond

12 SCS Runoff 52.78 2 722 151,772 ------ ------ ------ South West Existing

13 Combine 127.92 2 722 1,791,865 5, 11, 12 ------ ------ Total to South Pond

14 Reservoir 63.17 2 862 1,791,696 13 1352.67 443,516 South Pond

15 SCS Runoff 57.13 2 722 164,270 ------ ------ ------ South Existing Undetained

16 Combine 95.52 2 724 2,271,656 4, 14, 15 ------ ------ Total South Line

17 SCS Runoff 174.74 2 748 1,135,424 ------ ------ ------ Total Site Existing

The Ranch Existing.gpw Return Period: 50 Year Tuesday, Jun 18, 2013

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

Hydrograph type =  SCS Runoff Peak discharge =  79.90 cfs
Storm frequency =  50 yrs Time to peak =  776 min
Time interval =  2 min Hyd. volume =  777,794 cuft
Drainage area =  57.000 ac Curve number =  72
Basin Slope =  0.6 % Hydraulic length =  2400 ft
Tc method =  LAG Time of conc. (Tc) =  104.60 min
Total precip. =  6.90 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2
Estate Lots & Comm North - Existing

Hydrograph type =  SCS Runoff Peak discharge =  68.30 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  196,410 cuft
Drainage area =  11.000 ac Curve number =  84*
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

* Composite (Area/CN) = [(7.000 x 84) + (4.000 x 98)] / 11.000
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Hyd. No. 3
NorthWest to North Pond

Hydrograph type =  SCS Runoff Peak discharge =  44.71 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  128,559 cuft
Drainage area =  7.200 ac Curve number =  84*
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

* Composite (Area/CN) = [(2.900 x 98) + (11.600 x 84)] / 7.200
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Hyd. No. 4
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  41.10 cfs
Storm frequency =  50 yrs Time to peak =  760 min
Time interval =  2 min Hyd. volume =  315,692 cuft
Drainage area =  19.000 ac Curve number =  80
Basin Slope =  0.5 % Hydraulic length =  1900 ft
Tc method =  LAG Time of conc. (Tc) =  75.20 min
Total precip. =  6.90 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5
South East Existing

Hydrograph type =  SCS Runoff Peak discharge =  68.30 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  196,410 cuft
Drainage area =  11.000 ac Curve number =  84
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. 6
Total to North Pond

Hydrograph type =  Combine Peak discharge =  134.57 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  1,102,764 cuft
Inflow hyds. =  1, 2, 3 Contrib. drain. area =  75.200 ac
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Hyd. No. 7
West Existing Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  62.09 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  178,555 cuft
Drainage area =  10.000 ac Curve number =  84
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
East Existing Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  58.37 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  167,841 cuft
Drainage area =  9.400 ac Curve number =  84
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. 9
North Pond

Hydrograph type =  Reservoir Peak discharge =  127.66 cfs
Storm frequency =  50 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  1,102,763 cuft
Inflow hyd. No. =  6 - Total to North Pond Max. Elevation =  1358.01 ft
Reservoir name =  North Pond Max. Storage =  31,164 cuft

Storage Indication method used.
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Hyd. No. 10
Total to Middle Pond

Hydrograph type =  Combine Peak discharge =  242.72 cfs
Storm frequency =  50 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  1,449,160 cuft
Inflow hyds. =  7, 8, 9 Contrib. drain. area =  19.400 ac
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Hyd. No. 11
Middle Pond

Hydrograph type =  Reservoir Peak discharge =  82.91 cfs
Storm frequency =  50 yrs Time to peak =  804 min
Time interval =  2 min Hyd. volume =  1,443,682 cuft
Inflow hyd. No. =  10 - Total to Middle Pond Max. Elevation =  1358.96 ft
Reservoir name =  MIddle Pond Max. Storage =  514,583 cuft

Storage Indication method used.
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Hyd. No. 12
South West Existing

Hydrograph type =  SCS Runoff Peak discharge =  52.78 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  151,772 cuft
Drainage area =  8.500 ac Curve number =  84
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

90

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

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

60.00 60.00

Q (cfs)

Time (min)

South West Existing
Hyd. No. 12 -- 50 Year

Hyd No. 12



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 13
Total to South Pond

Hydrograph type =  Combine Peak discharge =  127.92 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  1,791,865 cuft
Inflow hyds. =  5, 11, 12 Contrib. drain. area =  19.500 ac
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Hyd. No. 14
South Pond

Hydrograph type =  Reservoir Peak discharge =  63.17 cfs
Storm frequency =  50 yrs Time to peak =  862 min
Time interval =  2 min Hyd. volume =  1,791,696 cuft
Inflow hyd. No. =  13 - Total to South Pond Max. Elevation =  1352.67 ft
Reservoir name =  South Pond Max. Storage =  443,516 cuft

Storage Indication method used.
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Hyd. No. 15
South Existing Undetained

Hydrograph type =  SCS Runoff Peak discharge =  57.13 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  164,270 cuft
Drainage area =  9.200 ac Curve number =  84
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. 16
Total South Line

Hydrograph type =  Combine Peak discharge =  95.52 cfs
Storm frequency =  50 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  2,271,656 cuft
Inflow hyds. =  4, 14, 15 Contrib. drain. area =  28.200 ac
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Hyd. No. 17
Total Site Existing

Hydrograph type =  SCS Runoff Peak discharge =  174.74 cfs
Storm frequency =  50 yrs Time to peak =  748 min
Time interval =  2 min Hyd. volume =  1,135,424 cuft
Drainage area =  62.000 ac Curve number =  84
Basin Slope =  0.8 % Hydraulic length =  2300 ft
Tc method =  LAG Time of conc. (Tc) =  60.80 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 96.91 2 776 938,878 ------ ------ ------ Offsite North

2 SCS Runoff 79.33 2 722 229,830 ------ ------ ------ Estate Lots & Comm North - Existing

3 SCS Runoff 51.92 2 722 150,434 ------ ------ ------ NorthWest to North Pond

4 SCS Runoff 48.45 2 760 373,004 ------ ------ ------ Offsite West

5 SCS Runoff 79.33 2 722 229,830 ------ ------ ------ South East Existing

6 Combine 158.48 2 722 1,319,143 1, 2, 3, ------ ------ Total to North Pond

7 SCS Runoff 72.12 2 722 208,936 ------ ------ ------ West Existing Middle Pond

8 SCS Runoff 67.79 2 722 196,400 ------ ------ ------ East Existing Middle Pond

9 Reservoir 148.39 2 726 1,319,141 6 1358.22 36,271 North Pond

10 Combine 280.99 2 724 1,724,478 7, 8, 9 ------ ------ Total to Middle Pond

11 Reservoir 104.10 2 798 1,718,968 10 1359.14 549,993 Middle Pond

12 SCS Runoff 61.30 2 722 177,596 ------ ------ ------ South West Existing

13 Combine 148.07 2 722 2,126,398 5, 11, 12 ------ ------ Total to South Pond

14 Reservoir 91.96 2 840 2,126,222 13 1353.05 499,904 South Pond

15 SCS Runoff 66.35 2 722 192,222 ------ ------ ------ South Existing Undetained

16 Combine 109.04 2 724 2,691,452 4, 14, 15 ------ ------ Total South Line

17 SCS Runoff 203.57 2 748 1,328,622 ------ ------ ------ Total Site Existing

The Ranch Existing.gpw Return Period: 100 Year Tuesday, Jun 18, 2013
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Hyd. No. 1
Offsite North

Hydrograph type =  SCS Runoff Peak discharge =  96.91 cfs
Storm frequency =  100 yrs Time to peak =  776 min
Time interval =  2 min Hyd. volume =  938,878 cuft
Drainage area =  57.000 ac Curve number =  72
Basin Slope =  0.6 % Hydraulic length =  2400 ft
Tc method =  LAG Time of conc. (Tc) =  104.60 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2
Estate Lots & Comm North - Existing

Hydrograph type =  SCS Runoff Peak discharge =  79.33 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  229,830 cuft
Drainage area =  11.000 ac Curve number =  84*
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

* Composite (Area/CN) = [(7.000 x 84) + (4.000 x 98)] / 11.000
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Hyd. No. 3
NorthWest to North Pond

Hydrograph type =  SCS Runoff Peak discharge =  51.92 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  150,434 cuft
Drainage area =  7.200 ac Curve number =  84*
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

* Composite (Area/CN) = [(2.900 x 98) + (11.600 x 84)] / 7.200
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Hyd. No. 4
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  48.45 cfs
Storm frequency =  100 yrs Time to peak =  760 min
Time interval =  2 min Hyd. volume =  373,004 cuft
Drainage area =  19.000 ac Curve number =  80
Basin Slope =  0.5 % Hydraulic length =  1900 ft
Tc method =  LAG Time of conc. (Tc) =  75.20 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5
South East Existing

Hydrograph type =  SCS Runoff Peak discharge =  79.33 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  229,830 cuft
Drainage area =  11.000 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 6
Total to North Pond

Hydrograph type =  Combine Peak discharge =  158.48 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  1,319,143 cuft
Inflow hyds. =  1, 2, 3 Contrib. drain. area =  75.200 ac
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Hyd. No. 7
West Existing Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  72.12 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  208,936 cuft
Drainage area =  10.000 ac Curve number =  84
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
East Existing Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  67.79 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  196,400 cuft
Drainage area =  9.400 ac Curve number =  84
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. 9
North Pond

Hydrograph type =  Reservoir Peak discharge =  148.39 cfs
Storm frequency =  100 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  1,319,141 cuft
Inflow hyd. No. =  6 - Total to North Pond Max. Elevation =  1358.22 ft
Reservoir name =  North Pond Max. Storage =  36,271 cuft

Storage Indication method used.
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Hyd. No. 10
Total to Middle Pond

Hydrograph type =  Combine Peak discharge =  280.99 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  1,724,478 cuft
Inflow hyds. =  7, 8, 9 Contrib. drain. area =  19.400 ac
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Hyd. No. 11
Middle Pond

Hydrograph type =  Reservoir Peak discharge =  104.10 cfs
Storm frequency =  100 yrs Time to peak =  798 min
Time interval =  2 min Hyd. volume =  1,718,968 cuft
Inflow hyd. No. =  10 - Total to Middle Pond Max. Elevation =  1359.14 ft
Reservoir name =  MIddle Pond Max. Storage =  549,993 cuft

Storage Indication method used.
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Hyd. No. 12
South West Existing

Hydrograph type =  SCS Runoff Peak discharge =  61.30 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  177,596 cuft
Drainage area =  8.500 ac Curve number =  84
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. 13
Total to South Pond

Hydrograph type =  Combine Peak discharge =  148.07 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  2,126,398 cuft
Inflow hyds. =  5, 11, 12 Contrib. drain. area =  19.500 ac
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Hyd. No. 14
South Pond

Hydrograph type =  Reservoir Peak discharge =  91.96 cfs
Storm frequency =  100 yrs Time to peak =  840 min
Time interval =  2 min Hyd. volume =  2,126,222 cuft
Inflow hyd. No. =  13 - Total to South Pond Max. Elevation =  1353.05 ft
Reservoir name =  South Pond Max. Storage =  499,904 cuft

Storage Indication method used.
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Hyd No. 13 Total storage used = 499,904 cuft
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Hyd. No. 15
South Existing Undetained

Hydrograph type =  SCS Runoff Peak discharge =  66.35 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  192,222 cuft
Drainage area =  9.200 ac Curve number =  84
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. 16
Total South Line

Hydrograph type =  Combine Peak discharge =  109.04 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  2,691,452 cuft
Inflow hyds. =  4, 14, 15 Contrib. drain. area =  28.200 ac
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Hyd. No. 17
Total Site Existing

Hydrograph type =  SCS Runoff Peak discharge =  203.57 cfs
Storm frequency =  100 yrs Time to peak =  748 min
Time interval =  2 min Hyd. volume =  1,328,622 cuft
Drainage area =  62.000 ac Curve number =  84
Basin Slope =  0.8 % Hydraulic length =  2300 ft
Tc method =  LAG Time of conc. (Tc) =  60.80 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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Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Project: The Ranch Total Site.gpw Tuesday, Jun 18, 2013

Hyd. Origin Description

Legend

1 SCS Runoff Offsite North
2 SCS Runoff Estate Lots ot North Pond
3 SCS Runoff West Developed to North Pond
4 SCS Runoff Offsite West
5 SCS Runoff South Estate
6 Combine Total to North Pond
7 SCS Runoff West Developed to Middle Pond
8 SCS Runoff Estate Lots to Middle Pond
9 Reservoir North Pond
10 Combine Total to Middle Pond
11 Reservoir Middle Pond
12 SCS Runoff South West Developed
13 Combine Total to South Pond
14 Reservoir South Pond
15 SCS Runoff South Undetained
16 Combine Total Developed to South Line
17 SCS Runoff Total Developed 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 ------ 12.29 21.68 0.289 37.26 49.11 65.14 79.90 96.91 Offsite North

2 SCS Runoff ------ 23.01 33.01 3.581 47.76 58.25 71.78 83.83 97.36 Estate Lots ot North Pond

3 SCS Runoff ------ 20.36 28.25 4.124 39.69 47.73 58.05 67.21 77.46 West Developed to North Pond

4 SCS Runoff ------ 9.387 14.33 0.832 21.90 27.40 34.61 41.10 48.45 Offsite West

5 SCS Runoff ------ 15.00 21.52 2.334 31.14 37.97 46.79 54.64 63.46 South Estate

6 Combine 1, 2, 3, 45.11 65.04 7.706 95.55 117.67 146.60 172.59 202.05 Total to North Pond

7 SCS Runoff ------ 11.86 16.45 2.403 23.12 27.80 33.82 39.15 45.12 West Developed to Middle Pond

8 SCS Runoff ------ 8.864 12.71 1.379 18.40 22.44 27.65 32.29 37.50 Estate Lots to Middle Pond

9 Reservoir 6 11.29 19.55 0.479 32.16 45.62 61.13 75.40 91.64 North Pond

10 Combine 7, 8, 9 23.26 34.52 3.821 53.04 67.22 82.94 97.18 120.73 Total to Middle Pond

11 Reservoir 10 12.03 20.70 0.894 33.40 47.25 59.94 68.75 76.10 Middle Pond

12 SCS Runoff ------ 13.84 19.20 2.803 26.97 32.44 39.45 45.67 52.64 South West Developed

13 Combine 4, 5, 11,
12

37.46 55.86 5.752 85.24 107.66 137.75 165.00 190.31 Total to South Pond

14 Reservoir 13 17.08 22.81 0.860 38.77 55.65 75.40 89.87 103.98 South Pond

15 SCS Runoff ------ 18.85 26.43 3.526 37.49 45.30 55.33 64.23 74.22 South Undetained

16 Combine 14, 15 20.64 32.64 3.573 53.33 63.97 78.05 93.13 107.93 Total Developed to South Line

17 SCS Runoff ------ 71.59 96.89 17.40 133.24 158.65 191.21 220.02 252.31 Total Developed Site

Proj. file: The Ranch Total Site.gpw Tuesday, Jun 18, 2013

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 12.29 2 780 143,720 ------ ------ ------ Offsite North

2 SCS Runoff 23.01 2 722 64,665 ------ ------ ------ Estate Lots ot North Pond

3 SCS Runoff 20.36 2 722 57,078 ------ ------ ------ West Developed to North Pond

4 SCS Runoff 9.387 2 760 75,598 ------ ------ ------ Offsite West

5 SCS Runoff 15.00 2 722 42,152 ------ ------ ------ South Estate

6 Combine 45.11 2 722 265,462 1, 2, 3, ------ ------ Total to North Pond

7 SCS Runoff 11.86 2 722 33,249 ------ ------ ------ West Developed to Middle Pond

8 SCS Runoff 8.864 2 722 24,908 ------ ------ ------ Estate Lots to Middle Pond

9 Reservoir 11.29 2 834 264,218 6 1357.53 88,986 North Pond

10 Combine 23.26 2 724 322,374 7, 8, 9 ------ ------ Total to Middle Pond

11 Reservoir 12.03 2 850 322,331 10 1354.37 26,207 Middle Pond

12 SCS Runoff 13.84 2 722 38,791 ------ ------ ------ South West Developed

13 Combine 37.46 2 724 478,871 4, 5, 11,
12

------ ------ Total to South Pond

14 Reservoir 17.08 2 820 476,943 13 1349.62 85,542 South Pond

15 SCS Runoff 18.85 2 722 52,824 ------ ------ ------ South Undetained

16 Combine 20.64 2 724 529,766 14, 15 ------ ------ Total Developed to South Line

17 SCS Runoff 71.59 2 742 405,409 ------ ------ ------ Total Developed Site

The Ranch Total Site.gpw Return Period: 1 Year Tuesday, Jun 18, 2013

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 Tuesday, Jun 18, 2013

Hyd. No. 1
Offsite North

Hydrograph type =  SCS Runoff Peak discharge =  12.29 cfs
Storm frequency =  1 yrs Time to peak =  13.00 hrs
Time interval =  2 min Hyd. volume =  143,720 cuft
Drainage area =  57.000 ac Curve number =  72
Basin Slope =  0.6 % Hydraulic length =  2400 ft
Tc method =  LAG Time of conc. (Tc) =  104.60 min
Total precip. =  2.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 1 -- 1 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 2
Estate Lots ot North Pond

Hydrograph type =  SCS Runoff Peak discharge =  23.01 cfs
Storm frequency =  1 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  64,665 cuft
Drainage area =  13.500 ac Curve number =  84
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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Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 3
West Developed to North Pond

Hydrograph type =  SCS Runoff Peak discharge =  20.36 cfs
Storm frequency =  1 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  57,078 cuft
Drainage area =  10.300 ac Curve number =  87*
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

* Composite (Area/CN) = [(2.900 x 98) + (11.600 x 84)] / 10.300
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 4
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  9.387 cfs
Storm frequency =  1 yrs Time to peak =  12.67 hrs
Time interval =  2 min Hyd. volume =  75,598 cuft
Drainage area =  19.000 ac Curve number =  80
Basin Slope =  0.5 % Hydraulic length =  1900 ft
Tc method =  LAG Time of conc. (Tc) =  75.20 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 Tuesday, Jun 18, 2013

Hyd. No. 5
South Estate

Hydrograph type =  SCS Runoff Peak discharge =  15.00 cfs
Storm frequency =  1 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  42,152 cuft
Drainage area =  8.800 ac Curve number =  84
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 Tuesday, Jun 18, 2013

Hyd. No. 6
Total to North Pond

Hydrograph type =  Combine Peak discharge =  45.11 cfs
Storm frequency =  1 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  265,462 cuft
Inflow hyds. =  1, 2, 3 Contrib. drain. area =  80.800 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 7
West Developed to Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  11.86 cfs
Storm frequency =  1 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  33,249 cuft
Drainage area =  6.000 ac Curve number =  87
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

10

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

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

12.00 12.00

Q (cfs)

Time (hrs)

West Developed to Middle Pond
Hyd. No. 7 -- 1 Year

Hyd No. 7
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 8
Estate Lots to Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  8.864 cfs
Storm frequency =  1 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  24,908 cuft
Drainage area =  5.200 ac Curve number =  84
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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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 9
North Pond

Hydrograph type =  Reservoir Peak discharge =  11.29 cfs
Storm frequency =  1 yrs Time to peak =  13.90 hrs
Time interval =  2 min Hyd. volume =  264,218 cuft
Inflow hyd. No. =  6 - Total to North Pond Max. Elevation =  1357.53 ft
Reservoir name =  North Pond Max. Storage =  88,986 cuft

Storage Indication method used.
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Pond Report 13

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Pond No. 1 -  North Pond
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1356.50 ft

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

0.00 1356.50 77,500 0 0
0.50 1357.00 85,400 40,705 40,705
1.50 1358.00 97,000 91,129 131,834
2.50 1359.00 110,130 103,485 235,320
3.50 1360.00 124,000 116,985 352,304
4.50 1361.00 130,000 126,976 479,280

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  24.00 0.00 0.00 0.00
Span (in) =  24.00 0.00 0.00 0.00
No. Barrels =  2 0 0 0
Invert El. (ft) =  1356.50 0.00 0.00 0.00
Length (ft) =  50.00 0.00 0.00 0.00
Slope (%) =  1.00 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) =  5.00 0.00 0.00 0.00
Crest El. (ft) =  1358.20 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  Rect --- --- ---
Multi-Stage =  No No No No

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

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 10
Total to Middle Pond

Hydrograph type =  Combine Peak discharge =  23.26 cfs
Storm frequency =  1 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  322,374 cuft
Inflow hyds. =  7, 8, 9 Contrib. drain. area =  11.200 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 11
Middle Pond

Hydrograph type =  Reservoir Peak discharge =  12.03 cfs
Storm frequency =  1 yrs Time to peak =  14.17 hrs
Time interval =  2 min Hyd. volume =  322,331 cuft
Inflow hyd. No. =  10 - Total to Middle Pond Max. Elevation =  1354.37 ft
Reservoir name =  MIddle Pond Max. Storage =  26,207 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Pond No. 3 -  MIddle Pond
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1354.00 ft

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

0.00 1354.00 62,300 0 0
1.00 1355.00 80,000 70,959 70,959
2.00 1356.00 105,900 92,639 163,597
3.00 1357.00 136,100 120,673 284,270
4.00 1358.00 161,500 148,604 432,874
5.00 1359.00 170,000 165,715 598,589

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
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) =  1350.00 0.00 0.00 0.00
Length (ft) =  230.00 0.00 0.00 0.00
Slope (%) =  1.00 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) =  16.00 0.00 0.00 0.00
Crest El. (ft) =  1354.00 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 --- --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by 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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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 12
South West Developed

Hydrograph type =  SCS Runoff Peak discharge =  13.84 cfs
Storm frequency =  1 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  38,791 cuft
Drainage area =  7.000 ac Curve number =  87
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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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 13
Total to South Pond

Hydrograph type =  Combine Peak discharge =  37.46 cfs
Storm frequency =  1 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  478,871 cuft
Inflow hyds. =  4, 5, 11, 12 Contrib. drain. area =  34.800 ac
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 14
South Pond

Hydrograph type =  Reservoir Peak discharge =  17.08 cfs
Storm frequency =  1 yrs Time to peak =  13.67 hrs
Time interval =  2 min Hyd. volume =  476,943 cuft
Inflow hyd. No. =  13 - Total to South Pond Max. Elevation =  1349.62 ft
Reservoir name =  South Pond Max. Storage =  85,542 cuft

Storage Indication method used.
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Pond No. 2 -  South Pond
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1349.00 ft

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

0.00 1349.00 134,000 0 0
1.00 1350.00 143,700 138,808 138,808
2.00 1351.00 153,700 148,657 287,465
3.00 1352.00 164,000 158,806 446,271
4.00 1353.00 174,400 169,157 615,428
5.00 1354.00 185,000 179,656 795,084

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  24.00 5.00 0.00 0.00
Span (in) =  24.00 5.00 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  1346.40 1348.60 0.00 0.00
Length (ft) =  55.00 0.00 0.00 0.00
Slope (%) =  0.30 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  16.00 10.00 0.00 0.00
Crest El. (ft) =  1349.14 1350.20 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).

0.0 30.0 60.0 90.0 120.0 150.0 180.0 210.0 240.0 270.0 300.0
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Hyd. No. 15
South Undetained

Hydrograph type =  SCS Runoff Peak discharge =  18.85 cfs
Storm frequency =  1 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  52,824 cuft
Drainage area =  10.000 ac Curve number =  86*
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

* Composite (Area/CN) = [(2.800 x 90) + (7.200 x 84)] / 10.000
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Hyd. No. 16
Total Developed to South Line

Hydrograph type =  Combine Peak discharge =  20.64 cfs
Storm frequency =  1 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  529,766 cuft
Inflow hyds. =  14, 15 Contrib. drain. area =  10.000 ac
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Hyd. No. 17
Total Developed Site

Hydrograph type =  SCS Runoff Peak discharge =  71.59 cfs
Storm frequency =  1 yrs Time to peak =  12.37 hrs
Time interval =  2 min Hyd. volume =  405,409 cuft
Drainage area =  62.000 ac Curve number =  90
Basin Slope =  0.8 % Hydraulic length =  2300 ft
Tc method =  LAG Time of conc. (Tc) =  48.60 min
Total precip. =  2.80 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 21.68 2 778 232,863 ------ ------ ------ Offsite North

2 SCS Runoff 33.01 2 722 92,524 ------ ------ ------ Estate Lots ot North Pond

3 SCS Runoff 28.25 2 722 79,559 ------ ------ ------ West Developed to North Pond

4 SCS Runoff 14.33 2 760 112,247 ------ ------ ------ Offsite West

5 SCS Runoff 21.52 2 722 60,312 ------ ------ ------ South Estate

6 Combine 65.04 2 722 404,946 1, 2, 3, ------ ------ Total to North Pond

7 SCS Runoff 16.45 2 722 46,345 ------ ------ ------ West Developed to Middle Pond

8 SCS Runoff 12.71 2 722 35,639 ------ ------ ------ Estate Lots to Middle Pond

9 Reservoir 19.55 2 826 403,675 6 1357.94 126,724 North Pond

10 Combine 34.52 2 724 485,659 7, 8, 9 ------ ------ Total to Middle Pond

11 Reservoir 20.70 2 840 485,615 10 1354.53 37,709 Middle Pond

12 SCS Runoff 19.20 2 722 54,069 ------ ------ ------ South West Developed

13 Combine 55.86 2 724 712,243 4, 5, 11,
12

------ ------ Total to South Pond

14 Reservoir 22.81 2 880 710,260 13 1350.10 153,823 South Pond

15 SCS Runoff 26.43 2 722 74,266 ------ ------ ------ South Undetained

16 Combine 32.64 2 724 784,526 14, 15 ------ ------ Total Developed to South Line

17 SCS Runoff 96.89 2 742 550,938 ------ ------ ------ Total Developed Site

The Ranch Total Site.gpw Return Period: 2 Year Tuesday, Jun 18, 2013

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

Hydrograph type =  SCS Runoff Peak discharge =  21.68 cfs
Storm frequency =  2 yrs Time to peak =  12.97 hrs
Time interval =  2 min Hyd. volume =  232,863 cuft
Drainage area =  57.000 ac Curve number =  72
Basin Slope =  0.6 % Hydraulic length =  2400 ft
Tc method =  LAG Time of conc. (Tc) =  104.60 min
Total precip. =  3.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

25

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

Q (cfs)

0.00 0.00

4.00 4.00

8.00 8.00

12.00 12.00

16.00 16.00

20.00 20.00

24.00 24.00

Q (cfs)

Time (hrs)

Offsite North
Hyd. No. 1 -- 2 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 2
Estate Lots ot North Pond

Hydrograph type =  SCS Runoff Peak discharge =  33.01 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  92,524 cuft
Drainage area =  13.500 ac Curve number =  84
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. 3
West Developed to North Pond

Hydrograph type =  SCS Runoff Peak discharge =  28.25 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  79,559 cuft
Drainage area =  10.300 ac Curve number =  87*
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

* Composite (Area/CN) = [(2.900 x 98) + (11.600 x 84)] / 10.300

27

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

Q (cfs)

0.00 0.00

5.00 5.00

10.00 10.00

15.00 15.00

20.00 20.00

25.00 25.00

30.00 30.00

Q (cfs)

Time (hrs)

West Developed to North Pond
Hyd. No. 3 -- 2 Year

Hyd No. 3



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 4
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  14.33 cfs
Storm frequency =  2 yrs Time to peak =  12.67 hrs
Time interval =  2 min Hyd. volume =  112,247 cuft
Drainage area =  19.000 ac Curve number =  80
Basin Slope =  0.5 % Hydraulic length =  1900 ft
Tc method =  LAG Time of conc. (Tc) =  75.20 min
Total precip. =  3.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5
South Estate

Hydrograph type =  SCS Runoff Peak discharge =  21.52 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  60,312 cuft
Drainage area =  8.800 ac Curve number =  84
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. 6
Total to North Pond

Hydrograph type =  Combine Peak discharge =  65.04 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  404,946 cuft
Inflow hyds. =  1, 2, 3 Contrib. drain. area =  80.800 ac
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Hyd. No. 7
West Developed to Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  16.45 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  46,345 cuft
Drainage area =  6.000 ac Curve number =  87
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
Estate Lots to Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  12.71 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  35,639 cuft
Drainage area =  5.200 ac Curve number =  84
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. 9
North Pond

Hydrograph type =  Reservoir Peak discharge =  19.55 cfs
Storm frequency =  2 yrs Time to peak =  13.77 hrs
Time interval =  2 min Hyd. volume =  403,675 cuft
Inflow hyd. No. =  6 - Total to North Pond Max. Elevation =  1357.94 ft
Reservoir name =  North Pond Max. Storage =  126,724 cuft

Storage Indication method used.
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Hyd. No. 10
Total to Middle Pond

Hydrograph type =  Combine Peak discharge =  34.52 cfs
Storm frequency =  2 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  485,659 cuft
Inflow hyds. =  7, 8, 9 Contrib. drain. area =  11.200 ac
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Hyd. No. 11
Middle Pond

Hydrograph type =  Reservoir Peak discharge =  20.70 cfs
Storm frequency =  2 yrs Time to peak =  14.00 hrs
Time interval =  2 min Hyd. volume =  485,615 cuft
Inflow hyd. No. =  10 - Total to Middle Pond Max. Elevation =  1354.53 ft
Reservoir name =  MIddle Pond Max. Storage =  37,709 cuft

Storage Indication method used.
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Hyd. No. 12
South West Developed

Hydrograph type =  SCS Runoff Peak discharge =  19.20 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  54,069 cuft
Drainage area =  7.000 ac Curve number =  87
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. 13
Total to South Pond

Hydrograph type =  Combine Peak discharge =  55.86 cfs
Storm frequency =  2 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  712,243 cuft
Inflow hyds. =  4, 5, 11, 12 Contrib. drain. area =  34.800 ac
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Hyd. No. 14
South Pond

Hydrograph type =  Reservoir Peak discharge =  22.81 cfs
Storm frequency =  2 yrs Time to peak =  14.67 hrs
Time interval =  2 min Hyd. volume =  710,260 cuft
Inflow hyd. No. =  13 - Total to South Pond Max. Elevation =  1350.10 ft
Reservoir name =  South Pond Max. Storage =  153,823 cuft

Storage Indication method used.
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Hyd. No. 15
South Undetained

Hydrograph type =  SCS Runoff Peak discharge =  26.43 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  74,266 cuft
Drainage area =  10.000 ac Curve number =  86*
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

* Composite (Area/CN) = [(2.800 x 90) + (7.200 x 84)] / 10.000

39

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

Q (cfs)

0.00 0.00

4.00 4.00

8.00 8.00

12.00 12.00

16.00 16.00

20.00 20.00

24.00 24.00

28.00 28.00

Q (cfs)

Time (hrs)

South Undetained
Hyd. No. 15 -- 2 Year

Hyd No. 15



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 16
Total Developed to South Line

Hydrograph type =  Combine Peak discharge =  32.64 cfs
Storm frequency =  2 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  784,526 cuft
Inflow hyds. =  14, 15 Contrib. drain. area =  10.000 ac
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Hyd. No. 17
Total Developed Site

Hydrograph type =  SCS Runoff Peak discharge =  96.89 cfs
Storm frequency =  2 yrs Time to peak =  12.37 hrs
Time interval =  2 min Hyd. volume =  550,938 cuft
Drainage area =  62.000 ac Curve number =  90
Basin Slope =  0.8 % Hydraulic length =  2300 ft
Tc method =  LAG Time of conc. (Tc) =  48.60 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 0.289 2 868 8,591 ------ ------ ------ Offsite North

2 SCS Runoff 3.581 2 724 11,767 ------ ------ ------ Estate Lots ot North Pond

3 SCS Runoff 4.124 2 724 12,358 ------ ------ ------ West Developed to North Pond

4 SCS Runoff 0.832 2 774 10,496 ------ ------ ------ Offsite West

5 SCS Runoff 2.334 2 724 7,671 ------ ------ ------ South Estate

6 Combine 7.706 2 724 32,716 1, 2, 3, ------ ------ Total to North Pond

7 SCS Runoff 2.403 2 724 7,199 ------ ------ ------ West Developed to Middle Pond

8 SCS Runoff 1.379 2 724 4,533 ------ ------ ------ Estate Lots to Middle Pond

9 Reservoir 0.479 2 1068 31,671 6 1356.70 15,898 North Pond

10 Combine 3.821 2 724 43,403 7, 8, 9 ------ ------ Total to Middle Pond

11 Reservoir 0.894 2 750 43,367 10 1354.05 3,765 Middle Pond

12 SCS Runoff 2.803 2 724 8,399 ------ ------ ------ South West Developed

13 Combine 5.752 2 724 69,932 4, 5, 11,
12

------ ------ Total to South Pond

14 Reservoir 0.860 2 1186 68,378 13 1349.18 24,318 South Pond

15 SCS Runoff 3.526 2 724 10,814 ------ ------ ------ South Undetained

16 Combine 3.573 2 724 79,192 14, 15 ------ ------ Total Developed to South Line

17 SCS Runoff 17.40 2 744 103,006 ------ ------ ------ Total Developed Site

The Ranch Total Site.gpw Return Period: 3 Year Tuesday, Jun 18, 2013

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

Hydrograph type =  SCS Runoff Peak discharge =  0.289 cfs
Storm frequency =  3 yrs Time to peak =  14.47 hrs
Time interval =  2 min Hyd. volume =  8,591 cuft
Drainage area =  57.000 ac Curve number =  72
Basin Slope =  0.6 % Hydraulic length =  2400 ft
Tc method =  LAG Time of conc. (Tc) =  104.60 min
Total precip. =  1.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 2
Estate Lots ot North Pond

Hydrograph type =  SCS Runoff Peak discharge =  3.581 cfs
Storm frequency =  3 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  11,767 cuft
Drainage area =  13.500 ac Curve number =  84
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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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 3
West Developed to North Pond

Hydrograph type =  SCS Runoff Peak discharge =  4.124 cfs
Storm frequency =  3 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  12,358 cuft
Drainage area =  10.300 ac Curve number =  87*
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

* Composite (Area/CN) = [(2.900 x 98) + (11.600 x 84)] / 10.300
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 4
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  0.832 cfs
Storm frequency =  3 yrs Time to peak =  12.90 hrs
Time interval =  2 min Hyd. volume =  10,496 cuft
Drainage area =  19.000 ac Curve number =  80
Basin Slope =  0.5 % Hydraulic length =  1900 ft
Tc method =  LAG Time of conc. (Tc) =  75.20 min
Total precip. =  1.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 5
South Estate

Hydrograph type =  SCS Runoff Peak discharge =  2.334 cfs
Storm frequency =  3 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  7,671 cuft
Drainage area =  8.800 ac Curve number =  84
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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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 6
Total to North Pond

Hydrograph type =  Combine Peak discharge =  7.706 cfs
Storm frequency =  3 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  32,716 cuft
Inflow hyds. =  1, 2, 3 Contrib. drain. area =  80.800 ac
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 7
West Developed to Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  2.403 cfs
Storm frequency =  3 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  7,199 cuft
Drainage area =  6.000 ac Curve number =  87
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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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 8
Estate Lots to Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  1.379 cfs
Storm frequency =  3 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  4,533 cuft
Drainage area =  5.200 ac Curve number =  84
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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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 9
North Pond

Hydrograph type =  Reservoir Peak discharge =  0.479 cfs
Storm frequency =  3 yrs Time to peak =  17.80 hrs
Time interval =  2 min Hyd. volume =  31,671 cuft
Inflow hyd. No. =  6 - Total to North Pond Max. Elevation =  1356.70 ft
Reservoir name =  North Pond Max. Storage =  15,898 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 10
Total to Middle Pond

Hydrograph type =  Combine Peak discharge =  3.821 cfs
Storm frequency =  3 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  43,403 cuft
Inflow hyds. =  7, 8, 9 Contrib. drain. area =  11.200 ac
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 11
Middle Pond

Hydrograph type =  Reservoir Peak discharge =  0.894 cfs
Storm frequency =  3 yrs Time to peak =  12.50 hrs
Time interval =  2 min Hyd. volume =  43,367 cuft
Inflow hyd. No. =  10 - Total to Middle Pond Max. Elevation =  1354.05 ft
Reservoir name =  MIddle Pond Max. Storage =  3,765 cuft

Storage Indication method used.

53

0 10 20 30 40 50 60 70 80 90 100

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

Q (cfs)

Time (hrs)

Middle Pond
Hyd. No. 11 -- 3 Year

Hyd No. 11

4.42 hrs

Hyd No. 10 Total storage used = 3,765 cuft
Center of mass



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 12
South West Developed

Hydrograph type =  SCS Runoff Peak discharge =  2.803 cfs
Storm frequency =  3 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  8,399 cuft
Drainage area =  7.000 ac Curve number =  87
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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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 13
Total to South Pond

Hydrograph type =  Combine Peak discharge =  5.752 cfs
Storm frequency =  3 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  69,932 cuft
Inflow hyds. =  4, 5, 11, 12 Contrib. drain. area =  34.800 ac
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 14
South Pond

Hydrograph type =  Reservoir Peak discharge =  0.860 cfs
Storm frequency =  3 yrs Time to peak =  19.77 hrs
Time interval =  2 min Hyd. volume =  68,378 cuft
Inflow hyd. No. =  13 - Total to South Pond Max. Elevation =  1349.18 ft
Reservoir name =  South Pond Max. Storage =  24,318 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 15
South Undetained

Hydrograph type =  SCS Runoff Peak discharge =  3.526 cfs
Storm frequency =  3 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  10,814 cuft
Drainage area =  10.000 ac Curve number =  86*
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

* Composite (Area/CN) = [(2.800 x 90) + (7.200 x 84)] / 10.000
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 16
Total Developed to South Line

Hydrograph type =  Combine Peak discharge =  3.573 cfs
Storm frequency =  3 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  79,192 cuft
Inflow hyds. =  14, 15 Contrib. drain. area =  10.000 ac
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 17
Total Developed Site

Hydrograph type =  SCS Runoff Peak discharge =  17.40 cfs
Storm frequency =  3 yrs Time to peak =  12.40 hrs
Time interval =  2 min Hyd. volume =  103,006 cuft
Drainage area =  62.000 ac Curve number =  90
Basin Slope =  0.8 % Hydraulic length =  2300 ft
Tc method =  LAG Time of conc. (Tc) =  48.60 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 37.26 2 778 378,168 ------ ------ ------ Offsite North

2 SCS Runoff 47.76 2 722 134,576 ------ ------ ------ Estate Lots ot North Pond

3 SCS Runoff 39.69 2 722 112,969 ------ ------ ------ West Developed to North Pond

4 SCS Runoff 21.90 2 760 168,850 ------ ------ ------ Offsite West

5 SCS Runoff 31.14 2 722 87,724 ------ ------ ------ South Estate

6 Combine 95.55 2 722 625,714 1, 2, 3, ------ ------ Total to North Pond

7 SCS Runoff 23.12 2 722 65,807 ------ ------ ------ West Developed to Middle Pond

8 SCS Runoff 18.40 2 722 51,837 ------ ------ ------ Estate Lots to Middle Pond

9 Reservoir 32.16 2 822 624,415 6 1358.63 196,914 North Pond

10 Combine 53.04 2 724 742,059 7, 8, 9 ------ ------ Total to Middle Pond

11 Reservoir 33.40 2 836 742,015 10 1354.73 51,922 Middle Pond

12 SCS Runoff 26.97 2 722 76,775 ------ ------ ------ South West Developed

13 Combine 85.24 2 724 1,075,364 4, 5, 11,
12

------ ------ Total to South Pond

14 Reservoir 38.77 2 852 1,073,330 13 1350.71 244,098 South Pond

15 SCS Runoff 37.49 2 722 106,292 ------ ------ ------ South Undetained

16 Combine 53.33 2 724 1,179,623 14, 15 ------ ------ Total Developed to South Line

17 SCS Runoff 133.24 2 742 764,250 ------ ------ ------ Total Developed Site

The Ranch Total Site.gpw Return Period: 5 Year Tuesday, Jun 18, 2013

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 1
Offsite North

Hydrograph type =  SCS Runoff Peak discharge =  37.26 cfs
Storm frequency =  5 yrs Time to peak =  12.97 hrs
Time interval =  2 min Hyd. volume =  378,168 cuft
Drainage area =  57.000 ac Curve number =  72
Basin Slope =  0.6 % Hydraulic length =  2400 ft
Tc method =  LAG Time of conc. (Tc) =  104.60 min
Total precip. =  4.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2
Estate Lots ot North Pond

Hydrograph type =  SCS Runoff Peak discharge =  47.76 cfs
Storm frequency =  5 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  134,576 cuft
Drainage area =  13.500 ac Curve number =  84
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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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 3
West Developed to North Pond

Hydrograph type =  SCS Runoff Peak discharge =  39.69 cfs
Storm frequency =  5 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  112,969 cuft
Drainage area =  10.300 ac Curve number =  87*
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

* Composite (Area/CN) = [(2.900 x 98) + (11.600 x 84)] / 10.300
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 4
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  21.90 cfs
Storm frequency =  5 yrs Time to peak =  12.67 hrs
Time interval =  2 min Hyd. volume =  168,850 cuft
Drainage area =  19.000 ac Curve number =  80
Basin Slope =  0.5 % Hydraulic length =  1900 ft
Tc method =  LAG Time of conc. (Tc) =  75.20 min
Total precip. =  4.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 5
South Estate

Hydrograph type =  SCS Runoff Peak discharge =  31.14 cfs
Storm frequency =  5 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  87,724 cuft
Drainage area =  8.800 ac Curve number =  84
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. 6
Total to North Pond

Hydrograph type =  Combine Peak discharge =  95.55 cfs
Storm frequency =  5 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  625,714 cuft
Inflow hyds. =  1, 2, 3 Contrib. drain. area =  80.800 ac
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Hyd. No. 7
West Developed to Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  23.12 cfs
Storm frequency =  5 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  65,807 cuft
Drainage area =  6.000 ac Curve number =  87
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
Estate Lots to Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  18.40 cfs
Storm frequency =  5 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  51,837 cuft
Drainage area =  5.200 ac Curve number =  84
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. 9
North Pond

Hydrograph type =  Reservoir Peak discharge =  32.16 cfs
Storm frequency =  5 yrs Time to peak =  13.70 hrs
Time interval =  2 min Hyd. volume =  624,415 cuft
Inflow hyd. No. =  6 - Total to North Pond Max. Elevation =  1358.63 ft
Reservoir name =  North Pond Max. Storage =  196,914 cuft

Storage Indication method used.
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Hyd. No. 10
Total to Middle Pond

Hydrograph type =  Combine Peak discharge =  53.04 cfs
Storm frequency =  5 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  742,059 cuft
Inflow hyds. =  7, 8, 9 Contrib. drain. area =  11.200 ac
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Hyd. No. 11
Middle Pond

Hydrograph type =  Reservoir Peak discharge =  33.40 cfs
Storm frequency =  5 yrs Time to peak =  13.93 hrs
Time interval =  2 min Hyd. volume =  742,015 cuft
Inflow hyd. No. =  10 - Total to Middle Pond Max. Elevation =  1354.73 ft
Reservoir name =  MIddle Pond Max. Storage =  51,922 cuft

Storage Indication method used.
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Hyd. No. 12
South West Developed

Hydrograph type =  SCS Runoff Peak discharge =  26.97 cfs
Storm frequency =  5 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  76,775 cuft
Drainage area =  7.000 ac Curve number =  87
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. 13
Total to South Pond

Hydrograph type =  Combine Peak discharge =  85.24 cfs
Storm frequency =  5 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  1,075,364 cuft
Inflow hyds. =  4, 5, 11, 12 Contrib. drain. area =  34.800 ac
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Hyd. No. 14
South Pond

Hydrograph type =  Reservoir Peak discharge =  38.77 cfs
Storm frequency =  5 yrs Time to peak =  14.20 hrs
Time interval =  2 min Hyd. volume =  1,073,330 cuft
Inflow hyd. No. =  13 - Total to South Pond Max. Elevation =  1350.71 ft
Reservoir name =  South Pond Max. Storage =  244,098 cuft

Storage Indication method used.

74

0 4 8 12 16 20 24 28 32 36 40

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

60.00 60.00

70.00 70.00

80.00 80.00

90.00 90.00

Q (cfs)

Time (hrs)

South Pond
Hyd. No. 14 -- 5 Year

Hyd No. 14

1.93 hrs

Hyd No. 13 Total storage used = 244,098 cuft
Center of mass



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 15
South Undetained

Hydrograph type =  SCS Runoff Peak discharge =  37.49 cfs
Storm frequency =  5 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  106,292 cuft
Drainage area =  10.000 ac Curve number =  86*
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

* Composite (Area/CN) = [(2.800 x 90) + (7.200 x 84)] / 10.000
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Hyd. No. 16
Total Developed to South Line

Hydrograph type =  Combine Peak discharge =  53.33 cfs
Storm frequency =  5 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  1,179,623 cuft
Inflow hyds. =  14, 15 Contrib. drain. area =  10.000 ac
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Hyd. No. 17
Total Developed Site

Hydrograph type =  SCS Runoff Peak discharge =  133.24 cfs
Storm frequency =  5 yrs Time to peak =  12.37 hrs
Time interval =  2 min Hyd. volume =  764,250 cuft
Drainage area =  62.000 ac Curve number =  90
Basin Slope =  0.8 % Hydraulic length =  2300 ft
Tc method =  LAG Time of conc. (Tc) =  48.60 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 49.11 2 776 488,822 ------ ------ ------ Offsite North

2 SCS Runoff 58.25 2 722 165,026 ------ ------ ------ Estate Lots ot North Pond

3 SCS Runoff 47.73 2 722 136,923 ------ ------ ------ West Developed to North Pond

4 SCS Runoff 27.40 2 760 210,454 ------ ------ ------ Offsite West

5 SCS Runoff 37.97 2 722 107,572 ------ ------ ------ South Estate

6 Combine 117.67 2 722 790,771 1, 2, 3, ------ ------ Total to North Pond

7 SCS Runoff 27.80 2 722 79,761 ------ ------ ------ West Developed to Middle Pond

8 SCS Runoff 22.44 2 722 63,566 ------ ------ ------ Estate Lots to Middle Pond

9 Reservoir 45.62 2 812 789,459 6 1358.98 232,831 North Pond

10 Combine 67.22 2 724 932,786 7, 8, 9 ------ ------ Total to Middle Pond

11 Reservoir 47.25 2 824 932,740 10 1354.92 65,462 Middle Pond

12 SCS Runoff 32.44 2 722 93,054 ------ ------ ------ South West Developed

13 Combine 107.66 2 724 1,343,820 4, 5, 11,
12

------ ------ Total to South Pond

14 Reservoir 55.65 2 836 1,341,763 13 1351.07 298,461 South Pond

15 SCS Runoff 45.30 2 722 129,327 ------ ------ ------ South Undetained

16 Combine 63.97 2 722 1,471,090 14, 15 ------ ------ Total Developed to South Line

17 SCS Runoff 158.65 2 742 915,865 ------ ------ ------ Total Developed Site

The Ranch Total Site.gpw Return Period: 10 Year Tuesday, Jun 18, 2013

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

Hydrograph type =  SCS Runoff Peak discharge =  49.11 cfs
Storm frequency =  10 yrs Time to peak =  12.93 hrs
Time interval =  2 min Hyd. volume =  488,822 cuft
Drainage area =  57.000 ac Curve number =  72
Basin Slope =  0.6 % Hydraulic length =  2400 ft
Tc method =  LAG Time of conc. (Tc) =  104.60 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2
Estate Lots ot North Pond

Hydrograph type =  SCS Runoff Peak discharge =  58.25 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  165,026 cuft
Drainage area =  13.500 ac Curve number =  84
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. 3
West Developed to North Pond

Hydrograph type =  SCS Runoff Peak discharge =  47.73 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  136,923 cuft
Drainage area =  10.300 ac Curve number =  87*
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

* Composite (Area/CN) = [(2.900 x 98) + (11.600 x 84)] / 10.300
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Hyd. No. 4
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  27.40 cfs
Storm frequency =  10 yrs Time to peak =  12.67 hrs
Time interval =  2 min Hyd. volume =  210,454 cuft
Drainage area =  19.000 ac Curve number =  80
Basin Slope =  0.5 % Hydraulic length =  1900 ft
Tc method =  LAG Time of conc. (Tc) =  75.20 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5
South Estate

Hydrograph type =  SCS Runoff Peak discharge =  37.97 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  107,572 cuft
Drainage area =  8.800 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 6
Total to North Pond

Hydrograph type =  Combine Peak discharge =  117.67 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  790,771 cuft
Inflow hyds. =  1, 2, 3 Contrib. drain. area =  80.800 ac
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Hyd. No. 7
West Developed to Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  27.80 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  79,761 cuft
Drainage area =  6.000 ac Curve number =  87
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
Estate Lots to Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  22.44 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  63,566 cuft
Drainage area =  5.200 ac Curve number =  84
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. 9
North Pond

Hydrograph type =  Reservoir Peak discharge =  45.62 cfs
Storm frequency =  10 yrs Time to peak =  13.53 hrs
Time interval =  2 min Hyd. volume =  789,459 cuft
Inflow hyd. No. =  6 - Total to North Pond Max. Elevation =  1358.98 ft
Reservoir name =  North Pond Max. Storage =  232,831 cuft

Storage Indication method used.
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Hyd. No. 10
Total to Middle Pond

Hydrograph type =  Combine Peak discharge =  67.22 cfs
Storm frequency =  10 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  932,786 cuft
Inflow hyds. =  7, 8, 9 Contrib. drain. area =  11.200 ac
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Hyd. No. 11
Middle Pond

Hydrograph type =  Reservoir Peak discharge =  47.25 cfs
Storm frequency =  10 yrs Time to peak =  13.73 hrs
Time interval =  2 min Hyd. volume =  932,740 cuft
Inflow hyd. No. =  10 - Total to Middle Pond Max. Elevation =  1354.92 ft
Reservoir name =  MIddle Pond Max. Storage =  65,462 cuft

Storage Indication method used.
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Hyd. No. 12
South West Developed

Hydrograph type =  SCS Runoff Peak discharge =  32.44 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  93,054 cuft
Drainage area =  7.000 ac Curve number =  87
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. 13
Total to South Pond

Hydrograph type =  Combine Peak discharge =  107.66 cfs
Storm frequency =  10 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  1,343,820 cuft
Inflow hyds. =  4, 5, 11, 12 Contrib. drain. area =  34.800 ac
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Hyd. No. 14
South Pond

Hydrograph type =  Reservoir Peak discharge =  55.65 cfs
Storm frequency =  10 yrs Time to peak =  13.93 hrs
Time interval =  2 min Hyd. volume =  1,341,763 cuft
Inflow hyd. No. =  13 - Total to South Pond Max. Elevation =  1351.07 ft
Reservoir name =  South Pond Max. Storage =  298,461 cuft

Storage Indication method used.
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Hyd. No. 15
South Undetained

Hydrograph type =  SCS Runoff Peak discharge =  45.30 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  129,327 cuft
Drainage area =  10.000 ac Curve number =  86*
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

* Composite (Area/CN) = [(2.800 x 90) + (7.200 x 84)] / 10.000
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Hyd. No. 16
Total Developed to South Line

Hydrograph type =  Combine Peak discharge =  63.97 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  1,471,090 cuft
Inflow hyds. =  14, 15 Contrib. drain. area =  10.000 ac
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 17
Total Developed Site

Hydrograph type =  SCS Runoff Peak discharge =  158.65 cfs
Storm frequency =  10 yrs Time to peak =  12.37 hrs
Time interval =  2 min Hyd. volume =  915,865 cuft
Drainage area =  62.000 ac Curve number =  90
Basin Slope =  0.8 % Hydraulic length =  2300 ft
Tc method =  LAG Time of conc. (Tc) =  48.60 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 65.14 2 776 638,856 ------ ------ ------ Offsite North

2 SCS Runoff 71.78 2 722 204,984 ------ ------ ------ Estate Lots ot North Pond

3 SCS Runoff 58.05 2 722 168,162 ------ ------ ------ West Developed to North Pond

4 SCS Runoff 34.61 2 760 265,573 ------ ------ ------ Offsite West

5 SCS Runoff 46.79 2 722 133,619 ------ ------ ------ South Estate

6 Combine 146.60 2 722 1,012,002 1, 2, 3, ------ ------ Total to North Pond

7 SCS Runoff 33.82 2 722 97,958 ------ ------ ------ West Developed to Middle Pond

8 SCS Runoff 27.65 2 722 78,957 ------ ------ ------ Estate Lots to Middle Pond

9 Reservoir 61.13 2 808 1,010,676 6 1359.36 277,148 North Pond

10 Combine 82.94 2 722 1,187,593 7, 8, 9 ------ ------ Total to Middle Pond

11 Reservoir 59.94 2 836 1,187,547 10 1355.21 90,421 Middle Pond

12 SCS Runoff 39.45 2 722 114,285 ------ ------ ------ South West Developed

13 Combine 137.75 2 724 1,701,025 4, 5, 11,
12

------ ------ Total to South Pond

14 Reservoir 75.40 2 822 1,698,938 13 1351.42 354,792 South Pond

15 SCS Runoff 55.33 2 722 159,426 ------ ------ ------ South Undetained

16 Combine 78.05 2 818 1,858,364 14, 15 ------ ------ Total Developed to South Line

17 SCS Runoff 191.21 2 742 1,112,542 ------ ------ ------ Total Developed Site

The Ranch Total Site.gpw Return Period: 25 Year Tuesday, Jun 18, 2013

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

Hydrograph type =  SCS Runoff Peak discharge =  65.14 cfs
Storm frequency =  25 yrs Time to peak =  12.93 hrs
Time interval =  2 min Hyd. volume =  638,856 cuft
Drainage area =  57.000 ac Curve number =  72
Basin Slope =  0.6 % Hydraulic length =  2400 ft
Tc method =  LAG Time of conc. (Tc) =  104.60 min
Total precip. =  6.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 2
Estate Lots ot North Pond

Hydrograph type =  SCS Runoff Peak discharge =  71.78 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  204,984 cuft
Drainage area =  13.500 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  6.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 3
West Developed to North Pond

Hydrograph type =  SCS Runoff Peak discharge =  58.05 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  168,162 cuft
Drainage area =  10.300 ac Curve number =  87*
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

* Composite (Area/CN) = [(2.900 x 98) + (11.600 x 84)] / 10.300
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Hyd. No. 4
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  34.61 cfs
Storm frequency =  25 yrs Time to peak =  12.67 hrs
Time interval =  2 min Hyd. volume =  265,573 cuft
Drainage area =  19.000 ac Curve number =  80
Basin Slope =  0.5 % Hydraulic length =  1900 ft
Tc method =  LAG Time of conc. (Tc) =  75.20 min
Total precip. =  6.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5
South Estate

Hydrograph type =  SCS Runoff Peak discharge =  46.79 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  133,619 cuft
Drainage area =  8.800 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  6.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 6
Total to North Pond

Hydrograph type =  Combine Peak discharge =  146.60 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  1,012,002 cuft
Inflow hyds. =  1, 2, 3 Contrib. drain. area =  80.800 ac
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Hyd. No. 7
West Developed to Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  33.82 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  97,958 cuft
Drainage area =  6.000 ac Curve number =  87
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  6.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 8
Estate Lots to Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  27.65 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  78,957 cuft
Drainage area =  5.200 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  6.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 9
North Pond

Hydrograph type =  Reservoir Peak discharge =  61.13 cfs
Storm frequency =  25 yrs Time to peak =  13.47 hrs
Time interval =  2 min Hyd. volume =  1,010,676 cuft
Inflow hyd. No. =  6 - Total to North Pond Max. Elevation =  1359.36 ft
Reservoir name =  North Pond Max. Storage =  277,148 cuft

Storage Indication method used.
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Hyd. No. 10
Total to Middle Pond

Hydrograph type =  Combine Peak discharge =  82.94 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  1,187,593 cuft
Inflow hyds. =  7, 8, 9 Contrib. drain. area =  11.200 ac
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Hyd. No. 11
Middle Pond

Hydrograph type =  Reservoir Peak discharge =  59.94 cfs
Storm frequency =  25 yrs Time to peak =  13.93 hrs
Time interval =  2 min Hyd. volume =  1,187,547 cuft
Inflow hyd. No. =  10 - Total to Middle Pond Max. Elevation =  1355.21 ft
Reservoir name =  MIddle Pond Max. Storage =  90,421 cuft

Storage Indication method used.
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Hyd. No. 12
South West Developed

Hydrograph type =  SCS Runoff Peak discharge =  39.45 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  114,285 cuft
Drainage area =  7.000 ac Curve number =  87
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  6.10 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 13
Total to South Pond

Hydrograph type =  Combine Peak discharge =  137.75 cfs
Storm frequency =  25 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  1,701,025 cuft
Inflow hyds. =  4, 5, 11, 12 Contrib. drain. area =  34.800 ac

109

0 4 8 12 16 20 24 28 32

Q (cfs)

0.00 0.00

20.00 20.00

40.00 40.00

60.00 60.00

80.00 80.00

100.00 100.00

120.00 120.00

140.00 140.00

Q (cfs)

Time (hrs)

Total to South Pond
Hyd. No. 13 -- 25 Year

Hyd No. 13 Hyd No. 4 Hyd No. 5 Hyd No. 11
Hyd No. 12



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Jun 18, 2013

Hyd. No. 14
South Pond

Hydrograph type =  Reservoir Peak discharge =  75.40 cfs
Storm frequency =  25 yrs Time to peak =  13.70 hrs
Time interval =  2 min Hyd. volume =  1,698,938 cuft
Inflow hyd. No. =  13 - Total to South Pond Max. Elevation =  1351.42 ft
Reservoir name =  South Pond Max. Storage =  354,792 cuft

Storage Indication method used.
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Hyd. No. 15
South Undetained

Hydrograph type =  SCS Runoff Peak discharge =  55.33 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  159,426 cuft
Drainage area =  10.000 ac Curve number =  86*
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

* Composite (Area/CN) = [(2.800 x 90) + (7.200 x 84)] / 10.000
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Hyd. No. 16
Total Developed to South Line

Hydrograph type =  Combine Peak discharge =  78.05 cfs
Storm frequency =  25 yrs Time to peak =  13.63 hrs
Time interval =  2 min Hyd. volume =  1,858,364 cuft
Inflow hyds. =  14, 15 Contrib. drain. area =  10.000 ac
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Hyd. No. 17
Total Developed Site

Hydrograph type =  SCS Runoff Peak discharge =  191.21 cfs
Storm frequency =  25 yrs Time to peak =  12.37 hrs
Time interval =  2 min Hyd. volume =  1,112,542 cuft
Drainage area =  62.000 ac Curve number =  90
Basin Slope =  0.8 % Hydraulic length =  2300 ft
Tc method =  LAG Time of conc. (Tc) =  48.60 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 79.90 2 776 777,794 ------ ------ ------ Offsite North

2 SCS Runoff 83.83 2 722 241,049 ------ ------ ------ Estate Lots ot North Pond

3 SCS Runoff 67.21 2 722 196,223 ------ ------ ------ West Developed to North Pond

4 SCS Runoff 41.10 2 760 315,692 ------ ------ ------ Offsite West

5 SCS Runoff 54.64 2 722 157,128 ------ ------ ------ South Estate

6 Combine 172.59 2 722 1,215,067 1, 2, 3, ------ ------ Total to North Pond

7 SCS Runoff 39.15 2 722 114,304 ------ ------ ------ West Developed to Middle Pond

8 SCS Runoff 32.29 2 722 92,848 ------ ------ ------ Estate Lots to Middle Pond

9 Reservoir 75.40 2 806 1,213,731 6 1359.70 317,059 North Pond

10 Combine 97.18 2 724 1,420,884 7, 8, 9 ------ ------ Total to Middle Pond

11 Reservoir 68.75 2 846 1,420,839 10 1355.82 146,814 Middle Pond

12 SCS Runoff 45.67 2 722 133,355 ------ ------ ------ South West Developed

13 Combine 165.00 2 724 2,027,014 4, 5, 11,
12

------ ------ Total to South Pond

14 Reservoir 89.87 2 814 2,024,908 13 1351.66 392,180 South Pond

15 SCS Runoff 64.23 2 722 186,504 ------ ------ ------ South Undetained

16 Combine 93.13 2 812 2,211,415 14, 15 ------ ------ Total Developed to South Line

17 SCS Runoff 220.02 2 742 1,288,507 ------ ------ ------ Total Developed Site

The Ranch Total Site.gpw Return Period: 50 Year Tuesday, Jun 18, 2013

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

Hydrograph type =  SCS Runoff Peak discharge =  79.90 cfs
Storm frequency =  50 yrs Time to peak =  12.93 hrs
Time interval =  2 min Hyd. volume =  777,794 cuft
Drainage area =  57.000 ac Curve number =  72
Basin Slope =  0.6 % Hydraulic length =  2400 ft
Tc method =  LAG Time of conc. (Tc) =  104.60 min
Total precip. =  6.90 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2
Estate Lots ot North Pond

Hydrograph type =  SCS Runoff Peak discharge =  83.83 cfs
Storm frequency =  50 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  241,049 cuft
Drainage area =  13.500 ac Curve number =  84
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. 3
West Developed to North Pond

Hydrograph type =  SCS Runoff Peak discharge =  67.21 cfs
Storm frequency =  50 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  196,223 cuft
Drainage area =  10.300 ac Curve number =  87*
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

* Composite (Area/CN) = [(2.900 x 98) + (11.600 x 84)] / 10.300
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Hyd. No. 4
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  41.10 cfs
Storm frequency =  50 yrs Time to peak =  12.67 hrs
Time interval =  2 min Hyd. volume =  315,692 cuft
Drainage area =  19.000 ac Curve number =  80
Basin Slope =  0.5 % Hydraulic length =  1900 ft
Tc method =  LAG Time of conc. (Tc) =  75.20 min
Total precip. =  6.90 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5
South Estate

Hydrograph type =  SCS Runoff Peak discharge =  54.64 cfs
Storm frequency =  50 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  157,128 cuft
Drainage area =  8.800 ac Curve number =  84
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. 6
Total to North Pond

Hydrograph type =  Combine Peak discharge =  172.59 cfs
Storm frequency =  50 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  1,215,067 cuft
Inflow hyds. =  1, 2, 3 Contrib. drain. area =  80.800 ac
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Hyd. No. 7
West Developed to Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  39.15 cfs
Storm frequency =  50 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  114,304 cuft
Drainage area =  6.000 ac Curve number =  87
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
Estate Lots to Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  32.29 cfs
Storm frequency =  50 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  92,848 cuft
Drainage area =  5.200 ac Curve number =  84
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. 9
North Pond

Hydrograph type =  Reservoir Peak discharge =  75.40 cfs
Storm frequency =  50 yrs Time to peak =  13.43 hrs
Time interval =  2 min Hyd. volume =  1,213,731 cuft
Inflow hyd. No. =  6 - Total to North Pond Max. Elevation =  1359.70 ft
Reservoir name =  North Pond Max. Storage =  317,059 cuft

Storage Indication method used.
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Hyd. No. 10
Total to Middle Pond

Hydrograph type =  Combine Peak discharge =  97.18 cfs
Storm frequency =  50 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  1,420,884 cuft
Inflow hyds. =  7, 8, 9 Contrib. drain. area =  11.200 ac
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Hyd. No. 11
Middle Pond

Hydrograph type =  Reservoir Peak discharge =  68.75 cfs
Storm frequency =  50 yrs Time to peak =  14.10 hrs
Time interval =  2 min Hyd. volume =  1,420,839 cuft
Inflow hyd. No. =  10 - Total to Middle Pond Max. Elevation =  1355.82 ft
Reservoir name =  MIddle Pond Max. Storage =  146,814 cuft

Storage Indication method used.
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Hyd. No. 12
South West Developed

Hydrograph type =  SCS Runoff Peak discharge =  45.67 cfs
Storm frequency =  50 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  133,355 cuft
Drainage area =  7.000 ac Curve number =  87
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. 13
Total to South Pond

Hydrograph type =  Combine Peak discharge =  165.00 cfs
Storm frequency =  50 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  2,027,014 cuft
Inflow hyds. =  4, 5, 11, 12 Contrib. drain. area =  34.800 ac
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Hyd. No. 14
South Pond

Hydrograph type =  Reservoir Peak discharge =  89.87 cfs
Storm frequency =  50 yrs Time to peak =  13.57 hrs
Time interval =  2 min Hyd. volume =  2,024,908 cuft
Inflow hyd. No. =  13 - Total to South Pond Max. Elevation =  1351.66 ft
Reservoir name =  South Pond Max. Storage =  392,180 cuft

Storage Indication method used.
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Hyd. No. 15
South Undetained

Hydrograph type =  SCS Runoff Peak discharge =  64.23 cfs
Storm frequency =  50 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  186,504 cuft
Drainage area =  10.000 ac Curve number =  86*
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

* Composite (Area/CN) = [(2.800 x 90) + (7.200 x 84)] / 10.000
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Hyd. No. 16
Total Developed to South Line

Hydrograph type =  Combine Peak discharge =  93.13 cfs
Storm frequency =  50 yrs Time to peak =  13.53 hrs
Time interval =  2 min Hyd. volume =  2,211,415 cuft
Inflow hyds. =  14, 15 Contrib. drain. area =  10.000 ac
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Hyd. No. 17
Total Developed Site

Hydrograph type =  SCS Runoff Peak discharge =  220.02 cfs
Storm frequency =  50 yrs Time to peak =  12.37 hrs
Time interval =  2 min Hyd. volume =  1,288,507 cuft
Drainage area =  62.000 ac Curve number =  90
Basin Slope =  0.8 % Hydraulic length =  2300 ft
Tc method =  LAG Time of conc. (Tc) =  48.60 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 96.91 2 776 938,878 ------ ------ ------ Offsite North

2 SCS Runoff 97.36 2 722 282,064 ------ ------ ------ Estate Lots ot North Pond

3 SCS Runoff 77.46 2 722 228,025 ------ ------ ------ West Developed to North Pond

4 SCS Runoff 48.45 2 760 373,004 ------ ------ ------ Offsite West

5 SCS Runoff 63.46 2 722 183,864 ------ ------ ------ South Estate

6 Combine 202.05 2 722 1,448,968 1, 2, 3, ------ ------ Total to North Pond

7 SCS Runoff 45.12 2 722 132,830 ------ ------ ------ West Developed to Middle Pond

8 SCS Runoff 37.50 2 722 108,647 ------ ------ ------ Estate Lots to Middle Pond

9 Reservoir 91.64 2 804 1,447,622 6 1360.08 362,837 North Pond

10 Combine 120.73 2 724 1,689,098 7, 8, 9 ------ ------ Total to Middle Pond

11 Reservoir 76.10 2 856 1,689,057 10 1356.61 236,893 Middle Pond

12 SCS Runoff 52.64 2 722 154,969 ------ ------ ------ South West Developed

13 Combine 190.31 2 724 2,400,892 4, 5, 11,
12

------ ------ Total to South Pond

14 Reservoir 103.98 2 806 2,398,771 13 1351.87 426,037 South Pond

15 SCS Runoff 74.22 2 722 217,227 ------ ------ ------ South Undetained

16 Combine 107.93 2 804 2,615,997 14, 15 ------ ------ Total Developed to South Line

17 SCS Runoff 252.31 2 742 1,487,364 ------ ------ ------ Total Developed Site

The Ranch Total Site.gpw Return Period: 100 Year Tuesday, Jun 18, 2013

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

Hydrograph type =  SCS Runoff Peak discharge =  96.91 cfs
Storm frequency =  100 yrs Time to peak =  12.93 hrs
Time interval =  2 min Hyd. volume =  938,878 cuft
Drainage area =  57.000 ac Curve number =  72
Basin Slope =  0.6 % Hydraulic length =  2400 ft
Tc method =  LAG Time of conc. (Tc) =  104.60 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2
Estate Lots ot North Pond

Hydrograph type =  SCS Runoff Peak discharge =  97.36 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  282,064 cuft
Drainage area =  13.500 ac Curve number =  84
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. 3
West Developed to North Pond

Hydrograph type =  SCS Runoff Peak discharge =  77.46 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  228,025 cuft
Drainage area =  10.300 ac Curve number =  87*
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

* Composite (Area/CN) = [(2.900 x 98) + (11.600 x 84)] / 10.300
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Hyd. No. 4
Offsite West

Hydrograph type =  SCS Runoff Peak discharge =  48.45 cfs
Storm frequency =  100 yrs Time to peak =  12.67 hrs
Time interval =  2 min Hyd. volume =  373,004 cuft
Drainage area =  19.000 ac Curve number =  80
Basin Slope =  0.5 % Hydraulic length =  1900 ft
Tc method =  LAG Time of conc. (Tc) =  75.20 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5
South Estate

Hydrograph type =  SCS Runoff Peak discharge =  63.46 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  183,864 cuft
Drainage area =  8.800 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 6
Total to North Pond

Hydrograph type =  Combine Peak discharge =  202.05 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  1,448,968 cuft
Inflow hyds. =  1, 2, 3 Contrib. drain. area =  80.800 ac
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Hyd. No. 7
West Developed to Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  45.12 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  132,830 cuft
Drainage area =  6.000 ac Curve number =  87
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
Estate Lots to Middle Pond

Hydrograph type =  SCS Runoff Peak discharge =  37.50 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  108,647 cuft
Drainage area =  5.200 ac Curve number =  84
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. 9
North Pond

Hydrograph type =  Reservoir Peak discharge =  91.64 cfs
Storm frequency =  100 yrs Time to peak =  13.40 hrs
Time interval =  2 min Hyd. volume =  1,447,622 cuft
Inflow hyd. No. =  6 - Total to North Pond Max. Elevation =  1360.08 ft
Reservoir name =  North Pond Max. Storage =  362,837 cuft

Storage Indication method used.
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Hyd. No. 10
Total to Middle Pond

Hydrograph type =  Combine Peak discharge =  120.73 cfs
Storm frequency =  100 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  1,689,098 cuft
Inflow hyds. =  7, 8, 9 Contrib. drain. area =  11.200 ac
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Hyd. No. 11
Middle Pond

Hydrograph type =  Reservoir Peak discharge =  76.10 cfs
Storm frequency =  100 yrs Time to peak =  14.27 hrs
Time interval =  2 min Hyd. volume =  1,689,057 cuft
Inflow hyd. No. =  10 - Total to Middle Pond Max. Elevation =  1356.61 ft
Reservoir name =  MIddle Pond Max. Storage =  236,893 cuft

Storage Indication method used.
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Hyd. No. 12
South West Developed

Hydrograph type =  SCS Runoff Peak discharge =  52.64 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  154,969 cuft
Drainage area =  7.000 ac Curve number =  87
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. 13
Total to South Pond

Hydrograph type =  Combine Peak discharge =  190.31 cfs
Storm frequency =  100 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  2,400,892 cuft
Inflow hyds. =  4, 5, 11, 12 Contrib. drain. area =  34.800 ac
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Hyd. No. 14
South Pond

Hydrograph type =  Reservoir Peak discharge =  103.98 cfs
Storm frequency =  100 yrs Time to peak =  13.43 hrs
Time interval =  2 min Hyd. volume =  2,398,771 cuft
Inflow hyd. No. =  13 - Total to South Pond Max. Elevation =  1351.87 ft
Reservoir name =  South Pond Max. Storage =  426,037 cuft

Storage Indication method used.
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Hyd. No. 15
South Undetained

Hydrograph type =  SCS Runoff Peak discharge =  74.22 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  217,227 cuft
Drainage area =  10.000 ac Curve number =  86*
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

* Composite (Area/CN) = [(2.800 x 90) + (7.200 x 84)] / 10.000
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Hyd. No. 16
Total Developed to South Line

Hydrograph type =  Combine Peak discharge =  107.93 cfs
Storm frequency =  100 yrs Time to peak =  13.40 hrs
Time interval =  2 min Hyd. volume =  2,615,997 cuft
Inflow hyds. =  14, 15 Contrib. drain. area =  10.000 ac
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Hyd. No. 17
Total Developed Site

Hydrograph type =  SCS Runoff Peak discharge =  252.31 cfs
Storm frequency =  100 yrs Time to peak =  12.37 hrs
Time interval =  2 min Hyd. volume =  1,487,364 cuft
Drainage area =  62.000 ac Curve number =  90
Basin Slope =  0.8 % Hydraulic length =  2300 ft
Tc method =  LAG Time of conc. (Tc) =  48.60 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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Table 4-13  Volumetric Runoff Coefficients by Land Use and Hydrologic Soil Group

A B C D A B C D
0.02 0.03 0.04 0.05 55 71 80 84
0.15 0.20 0.22 0.25 71 80 84 88
0.95 0.95 0.95 0.95 98 98 98 98

WQv

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

# ft2 ft2 ft2 ft2  Area ft2 % % % % % eq. 4-25*
Res Lots 0 326,700 0 980,100 1,306,800 0.000 0.063 0.000 0.713 0.7750 101,277

Estate Lots 1,215,330 0 0 135,030 1,350,360 0.028 0.000 0.000 0.095 0.1229 16,595
N Comm 0 26,130 0 148,100 174,230 0.000 0.037 0.000 0.808 0.8450 14,723
TOTALS 1,215,330 352,830 0 1,263,230 2,831,390 132,595

91

Pond Volume Below Static Pool
Static Pond Bottom Area Depth Volume

Basin Sq.Ft. Acre Sq. Ft. Acre Feet Acre-Ft.
N Pond 62184 1.4 34000 0.8 7 7.7
M Pond 54000 1.2 27500 0.6 7 6.5
S Pond 80000 1.8 50000 1.1 7 10.4
Totals: 1.4 0.8 24.7

Basin % Impervious Composite CN
Pond WQv Check Residential Lots 25% 91

Estate Lots 10% 85
24.7 3.0 Yes N Commercial 85% 97

Impervious Cover
Turf or Disturbed Soils

Pond Volume > WQv

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

Turf or Disturbed Soils

Hydrologic Soil Group
Land Use

Undisturbed

Impervious Cover

Undisturbed
Land Use

Hydrologic Soil Group
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