Baman

ENGINEERING
SURVEYING
PLANNING

LANDSCATPE
ARCHITECTURE

Bawghman
Company, P.A.
315 Ellis Street
Wichira, Kansas 67203
P 316.262.7271
F 316.262.0149

TRANSMITTAL

TO: FROM:
Scott Lindebak, P.E. Trevor Wooten
COMPANY: DATE:

2/11/11
ADDRESS: PROJECT:

Stonebridge 3 Addition
CITY/ STATE: PROJECT NUMBER:
RE:

Stonebridge 3™ Addition drainage plan

VIA: DELIVERY

COPIES DATE DESCRIPTION

2 2/11/11 __ Stonebridge 3" Addition drainage plan

NOTES/ COMMENTS:

Scott,

Give me a call to discuss please. Thanks,

SIGNED:

Copy: file




DRAINAGE PLAN

STONEBRIDGE 3RD
ADDITION

WICHITA, SEDGWICK COUNTY, KANSAS

PREPARED BY

3au hman

= ATAPAR TE(‘TU

09 FEBRUARY 2011

C . DO = D 0 ) ) £33 O O D0




D 0 ) 0 ) 0 O O O OO ) 6O O O oo o

.

LANDSCAPE ARCHITECTURE

DRAINAGE PLAN
STONEBRIDGE 3RD ADDITON

FINAL REPORT

Prepared by Baughman Company, P.A.
09 February 2011

By TrevorR. Kurth, P.E., CFM
N. Brent Wooten, P.E., L.S.

Baughman Company, P.A.
February 2011



O OO DO OO O OO0 0D DO o

REPORT CONTENTS

City of Wichita Checklist

Project Narrative
Existing Conditions
Proposed Conditions
Offsite Conditions

Existing Conditions Runoff Calculations
DCrainage Methods & Standards

Site Characteristics

Existing Conditions Hydrologic Analysis
Downstream Drainage Capacity

Post-Development Hydrologic Analysis
Drainage Methods & Standards

Developed Conditions Hydrologic Analysis
Detention Facilities

Discharge Points Summary

Potential Upstream/Downstream Impacts

Floodplain Submittal

Source of Floodplain Information

Federal, State, & Local Permitting

US Army Corps of Engineers

Kansas Dept of Agriculture - DWR Permitting
FEMA

Kansas Dept of Transportation

Sedgwick County ROW

: 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: Grading Plan - Halfscale

Exhibit 6: Floodplain Location (FIRM)

Exhibit 7: Stonebridge 2rd Addition Drainage Plan [Approved)

Appendices: Supporiing Calculgtions
Appendix A: USGS Soils Survey

Appendix B: HydraFlow Hydrographs
Appendix C: Water Quality Calculations

Pian Sheets
Drainage & Grading Plan 1: é0 Scale

Baughman Company, P.A.
February 2011



D D L0 0 00 £33 0O ) OO0 0000 O o B8 6O o,

d

C 1YY rOF

wicaira

Adopted: February 23, 2007

Public Works, Engineering Division
Final Drainage Plan Submittal Checklist

Reviewer:

Subdivision Name:_ SONMBRP&E  2€°
Total Land Area Of Ownership: 3 {1
Type: Y Residential Commercial

Acres

Industrial

Contact;

Date:

v b 154 ¢

Location:

Recreation Municipal Other

Phone #:

Applicant:
Engineer__ & AVt AN Cs Contact:

TREwE- IAIF'H FE

Phone #_Zle7. 7271

Please check the appropriate box:

(if “NA" is checked, an explanation mus! be enfered)

| = Included; NA = Non-Applicable; R= Required prior to development

Applicant

Engr

Tab 1. Project Narrative |

NA Explanation / Location in Plan

NA

A. Site Location Map, using USGS Map x

B. Discussion of development, existing conditions, and
proposed impacts on stormwater, wetland, riparian, Y
and flood plain

C. Discussion of offsite conditions »

D. Summary of runoff calculations {pre/post
development) No increase in peak discharge for all ¥
storm series

E. Narrative description of the type and function of the
permanent best management practices that are r
incorporaled into the site design

F. Copy of the plat

G. Preliminary grading plan (The final grading plan
shall be sealed, signed and dated prior to Engineering
receiving the final sanitary sewer plans. One plan ¥
sheet and PDF shall be submitted to the Subdivision
| Engineer.)

H. Professional Engineer seal, signature and date on
cover of report »

I. CD of drainage plan in PDF format (one file) and one
paper copy bound with this checklist included behind >
the cover

Applicant

Engr

Tab 2. Existing Conditions Runoff Calculations |

NA Explanation / Location in Plan

NA

A. Copy of applicable orthophoto showing proposed
project boundaries (preferable in color)

B. Runoff Method (Rational, Hydrograph Method, or
other approved methods by Engineering)

®

C. Existing topography (no greater than 2-foot
contours, 1-foot recommend)

D. Tota! Site Area and Total Impervious Area (acres)

E. Benchmarks used for site control

F. Streams, creeks, and waterway labeled

G. Predominant soils from USDA soil surveys, and/or
on site soil borings

x FRMm™|

H. Location and boundaries of natural features such
as wellands, lakes, and ponds with the normal water ¥
elevation noted

| Location of existing roads, buildings, parking lots
and other impervigus areas. *

Page 10of 3
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Fina! Drainage Plan Submittal Checklist
Adopted: February 23, 2007

J. Location of existing utilities (e.g., water, sewer, gas,
electric) and easements

Uty Plan

K. Location of existing conveyance systems such as
storm drains, injets, catch basins, channels, swales,
and areas of overland flow

L. Fiow paths

™

M. Location and dimensions of existing channels,
bridges or culvert crossings

N. Existing conditions hydrologic analysis for runoff

| rates, volumes and velocities showing methodologies

used and supporting calculations (2, 5, 10, 25 & 100
year, 24-hour storm events) or Critical Duration

0. Assumed pre-developed runoff curve numbers

P. Existing time of concentrations used in calculations

% i

Q. Evaluate immediate downstream drainage capacity,

not to exceed more than 0.25 miles downstream of
site

R. Existing structural elevations (e.g., invert of pipes,
manholes, etc.)

S. Cross-section data for open channels

No cluwtly

T. Ground water elevations, if applicable

NA

Applicant

Engr

Tab 3. Post-Development Hydrologic Analysis

NA

Explanation / Location in Plan

A. Proposed (post-development) conditions hydrologic
and hydraulic analysis for runoff rates, volumes, HGL,
and velocities showing the methodologies used and
supporting calculations for all applicable design storms
(2, 5, 10, 25 & 100 year, 24-hour storm events)

B. Proposed time of concentrations used in
calculations

C. Assumed post-developed runoff curve numbers

D. Proposed contours for detention facilities (to equal
area used in outlet rating curves)

E. Preliminary sizing calculations for stormwater
controls including contributing drainage area, storage,
and outlet configuration

. Stage-storage-discharge or outlet rating curves and
inflow and outflow hydrographs for storage facilities

G. Final analysis of potential upstream/downstream
impactieffects of project, where necessary

H. Existing and proposed structural elevations {e.g.,
invert of pipes, manholes, etc.)

I. Design water surface elevations and normal poal
elevation for ponds.

J. Typical detail for oullel structures, embankments,
spillways, grade contral structures, conveyance
channels, etc. To include height, width, elevation,
and/or diameter.

K. Proposed limits of clearing and grading

L. Location of existing and proposed roads, buildings,
parking lots and other impervious areas.

M. Location of existing and proposed utilities (e.g.,
water, sewer} and easements

T 7™

N. Location of existing and proposed conveyance
systems such as storm drains, inlets, calch basins,
channeis, swales, and areas of overland flow

0. Preliminary location and dimensions of proposed
channel modifications, such as bridge or culvert
crossings

Page 2 of 3
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Final Drainage Plan Submittal Checklist
Adopted: February 23, 2007

P. Preliminary selection and location of stormwater
controls

Q. Emergency overflow structure's flow path

R. Detention facility provides one-foot of freeboard
above the HWL and emergency outfali shown (top of
berrn elevation shown)

S. The 100-year 24-hour HWL delinealed on the plan
for detention pond

T. Lowest opening elevations table on the plat for
structures located adjacent to channels or ponds

U. Stormwater Management Facilities located within a
Reserve

V. Maintenance responsibility of stormwater
management facility shall be specified in the platters
text. {e.g. HOA, Lot Qwners Assacialion, or lot}

W. Off-site drainage easements or agreements
required, where necessary

Applicant

Engr

Tab 4. Floodplain Submittal

Explanation / Location in Plan

A. Provide source of flood profile

B. Nearest hase flood elevations

No FCeémA . Tht
. f

C. Delineation of pre-developed regulatory
fioodplain/floodway limits

¥ ix|E

Y

D. Delineation of post-developed regulatory floodplain
and floodway iimits

x

()

£. Floodplain boundary determination per elevation
{project limits shown}

LK

F. Provide source of floodway data table and
discharges

G. Provide all hydrologic and hydraulic study
information for site-specific floodplain studies,
unnumbered Zone A area elevation determinations
and flood plain map revisions or required permits

H. Provide regulatory floodway and four natural profile
models (10,50,100, and 500-yr) for existing and future
watershed conditions

A XY

I. Location of floodplain/floodway limits and
relationship of site to upstream/downstream properties
(floodplain limits to be per elevation and scaled
focation)

J. Flood plains and floodways located within a
Reserve, where necessary

Applicant

Engr

Tab 5. Federal, State and Local Permits (to be
provided prior to construction unless otherwise

specified)

NA

Explanation / Location in Plan

IR | NA

A. US Army Corps of Engineers - Regulatory program
permits (404 water quality certification)

B. Kansas Department of Agriculture - Division of
Woater Resources Permits {Stream Obstruction,
Channel Change, Flood Plain Fill, Levee, Water
Appropriations, Dam safety permit, elc.)

C. Federal Emergency Management Agency (FEMA)
Letter of Map Changes (LOMA, LOMR, LOMR-,
CLOMR, etc.) Shall be included and approved when
project modifies the limits of the floodway.

D. Kansas Department of Transportation

E. Sedgwick County Right-of-way Permit

Ly,

Page 3of 3
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PROJECT NARRATIVE

EXISTING CONDITIONS

The site is located just north of 131 Street in between 1439 and 159t Street East in
Wichita, Sedgwick County, Kansas. The proposed plat is a re-plat of existing lots
previously platted as Stonebridge 2n Addition. This area is already partially
developed with storm sewer, sanitary sewer, water, and grading already previously
installed. There are two ponds as part of the detention system that is existing on the
development site.

Currently, the portion of the site that will be re-platted is mass graded with storm
water sewer installed. This area drains via sheet flow and the SWS 1o the existing
pond located in the center of Stonebridge 2nd Addition (see Stonebridge 2nd
Approved Drainage Plan Exhibit 7). That pond drains south into another pond and
then under 13 Street North.  These drainage patterns can be seen on the Existing
Conditions exhibit.

PROPOSED CONDITIONS

The property will be developed into a residential subdivision with associated streets,
utiiities, and drainage conveyance systems. Currently, the site is under an approved
drainage plan for detention, conveyance, and overall drainage. This proposed piat
will add another detention pond and remove some previously platted lots — as well
as some glready installed storm water sewer systems in this location. The pond will
discharge to the south in the existing storm sewer system into the existing pond
system to the south. Some of the existing storm water sewer will be removed and
reconfigured to allow the drainage to enter the proposed pond. We anticipate
more storm water sewer 1o be added for future phases of the entire development to
drain to the proposed pond.

For a half-scale copy of the Plat, see Exhibit 3.

OFFSITE CONDITIONS

The proposed re-plat site is on a natural high point and drains to the east, west, and
south. As stated earlier, the site has storm water sewer already installed to direct
runoff to the south and into the existing detention pond system. The pond system
has been sized for residential development in this area.

The USGS Quadrangle Sheef can be seen with the site location plotted as Exhibit 1.
The Aerial for this area can be viewed as Exhibit 2.

Baughman Company, P.A.
February 2011
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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 Siorm Events Modeled

e 2-yr Rainfall Depth =3.51n
s 10-yr Rainfall Depth =53 in
¢ 100-yr Rainfall Depth = 7.9 in
» FLOW DATA
+  Areas per LIDAR data, USGS Quadrangle Sheet, Aerial Photos, and Site

Visits
+ Rational Method used for Existing Flows {C = 0.73)
¢ Time of Concentration: Lag Method (minimum 15 min)

SITE CHARACTERISTICS

The site consists of approximately 10.5 acres of currently platted and mass graded
residential subdivision. The proposed area has storm water sewer already installed
throughout as well as is already mass graded to drain to the south and into the
existing pond.

The existing site characteristics can be seen from the aerial exhibit {Exhibit 2).

EXISTING CONDITIONS HYDROLOGIC ANALYSIS

The site was analyzed for pre-development conditions using the rational method for
fhe enfire storm event series. A Rational 'C' Coefficient of 0.73 was used for existing
conditions as was used on the original Drainage Plan for Stonebridge and
Stonebridge 2nd Addition. A Time of Concentration of 15 minutes was used as is the
minimum T¢ in the City of Wichita. The storm water sewer that is in place on the site
was modeled and planned in Stonebridge Addition and sized per City of Wichita
standards.

DOWNSTREAM DRAINAGE CAPACITY

The site curently flows to the south and into the existing pond via storm water sewer
that was designed per Stonebridge Addition. This site was originally designed 1o fully
develop into residential lots and drain into the pond system. The pond system has
been designed for detention for the entire subdivision and discharges into o
relatively new RCBC under 13t Street North.

Baughman Company, P.A.
February 2011
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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,10-yr, 100-yr Storm Events Modeled

« Hydrograph Method utilized for Developed Flows

s CN =87 (Soil Type D Residential lots)

¢ Time of Conceniration; Lag Methoed, minimum Tc = 15min

» GRADING CONSTRAINTS
s Al perimeter lot grades matched
e« One foot freeboard between 100-yr WSE and adjacent lot cormer
¢  Minimum 1% rear yard grade

DEVELOPED CONDITIONS HYDROLOGIC ANALYSIS

The site is proposed to be re-platted and developed into a residential subdivision
with 26 single fomily lots with a detention pond and associated drainage structures
and pathways. A Curve Number of 87, although conservative, was used for the
basins representing the residential areas; no streets are included in this plat and very
lithe street area will flow to the proposed pond.

Please be aware, that the storm listed as the ‘3-yr event’ in the Hydraflow model is
actudally the 1.2” rainfall water quality event. This is do to the constraints of the
programs naming conventions. All the other storm events correspond 1o their
respective years.

DETENTION FACILITIES

There is one detention facility proposed on the proposed plat. This facility will
provide detention volume, water quality volume, and channel protection volume for
the proposed re-platted lots included in this plan, as well as the other portions of the
development that will drain to this pond. The pond can be seen on the half-scale
drainage plan in Exhibit 4. The detention pond, located in Reserve A, can be
viewed in further detail below.

» DETENTION POND
The pond is located in the center of this proposed plat, and at the
northern portion of the entire Stonebridge development. This pond
will draiin to the south and into the existing pond via the existing 36”
RCP. We anticipate the outlet will be constructed with a 2x4 drop
structure on the 36" RCP with o 4" orifice and top grate acting as a
weir overflow. The pond will accept approximately 17.5 acres of
developed runoff and will have a corresponding 100-year water
surface elevation of 1347.3 with a static surface of @ 13450, The 4"
orifice will be at the static elevation. The grated opening (weir
structure) will be at elevation 1346.0.

Baughman Company, P.A.
February 2011
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DISCHARGE POINTS SUMMARY

The site will continue to discharge to the south via the existing 36" RCP and into the
existing pond in Stonebridge Addition. That pond, as well as the existing pond
located at the south end of the development has been sized for the entire sites’
detention needs. This pond will provided additional detention, as well downstream
channel protection and water quality. The existing storm water sewer that is
installed has been sized and installed for this entire portion to drain directly into the
pond, With the addition of this pond, additional detention will be provided on the
overall site,

WATER QUALITY

Water quality volume calculation on the site is included in the Appendices. The
proposed pand will provide water quality volume under the static water surface for
the area draining info the pond. No calculations have been performed for the
existing ponds, but they appear to have sufficient volume for the water quality
storage and do not appear to have ‘short circuit’ outlets. b

The pond will have a storage volume under the static elevation of approximately
11.} ac-ft. This was based on a pool depth of 7°. The water quality volume
calculated was approximately 0.9 ac-ft of storage needed. This pond wilt more than
adequately satisfy the WQv requirement.

DOWNSTREAM CHANNEL PROTECTION

The downstream channel protection calculations were performed in HydraFiow
utilizes the pond routing with ponds inflow and outflow hydrographs. The pond will
feature a structure on the existing 36" outfall RCP that will include a 2x4 RCBC with
KDOT style grates installed on the top acting as a weir structure. The structure will
have a 4" orifice for the 1 year storm event to drain in order to meet the CPv
requirements. With the installation of this outfall structure, the centroid of the
inflow/outflow hydrographs will be approximately 30.2 hours. This falls within the City
of Wichita's range of 24-48 hours of extended detention time. No modeling was
performed on the downstream ponds, however, with a duadl pond system that is
existing, some extended detention time would be provided inherently.

POTENTIAL UPSTREAM/DOWNSTREAM IMPACTS

Due to the construction of another detention facility that provides detention, water
quality, and downstream channel protection: no adverse upstream or downstream
impacts are expected with this plat. The prior development and surrounding
development was designed to provide detfention and runoff conveyance. The
addition of storm water sewer as well as the detention facility will provide more than
required detention on the site.

Baughman Company, P.A.
February 2011
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FLOODPLAIN SUBMITTAL

SOQURCE 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.

Baughman Company, P.A.
February 2011
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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 portion of the
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 proposed pond will be approximately 11.1 ac-ft of impoundment at
the static water surface elevation. This figure is below the 15 ac-ft statutory surface
water pond appropriation.

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

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

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

Baughman Company, P.A.
February 2011






EXHIBITS

EXHIBIT 1:

EXHIBIT 2:

EXHIBIT 3:

EXHIBIT 4:

EXHIBIT 5:

EXHIBIT é:

EXHIBIT 7:

Site Location Map

Aerial Photo Exhibit with Lidar Topography
Plat - Half Scale

Drainage Plan - Half Scale

Grading Plan - Half Scale

Floodplain Location (FIRM)

Stonebridge 2nd Drainage Plan {Approved)
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Sate of Aonses)

Sedgwick County Wwe, Bouvghmon Company RA, Surveyors i
aioresoid counly and stale do hereby certify that we have surveyed ond
plotted STONEBRIDGE TR ADDIAON | Wchila, Sedgwick Counly Konsas
ond thol the accomponying plof 15 a frue and correct exhibit of the
aroperly surveyed, described s of of lofs 1 2 J 4 5 6 2 8 8 14
FLIE I M I8 06 I M8 8 20 2l 22 2% P PS5 25 P7 28 P8
JG Brock ¢ Stonebridge Znd Adtdition, Sedgwick Cownty Kanses, fogether
with o of Jerfune Cf as oedicaled in said Stonebridge Znd Addition.

Existing public easemenls and dedications
deing wocaled by wirive of K5 A 12-5158)

Baughman Company FPA

, Sirveyor

Michoel © Conrey

Anow alf men by these presents thal we,
Ae undersigned, fowe caused the land i the surveyors cerlificaete fo be
platted mto Lofs, o Block, ond a Reserve (o be known as STONEBRIDGF
JRO ADDYTION | Wichita, Sedpwick Counly Konsos. e wliily egsemenis
are pereby gronled os indicaled for the construction and mamltenance of
ol public wliities.  Tha dramage ond ulitly easements ore hersby gronted
os mdicoted for dramage parposes and for the construclion and
manltenonce of off public ulitties. The droiage easements ore hereby
granted os idicoled for droimage purposes.  Reserves A7 is hereby
resarved for lokes, fondscqomg. open space berms, sidewolks, dromage
purpases, gnd utities os confined o eosements  Reserve A" sholf be
owned gnd manianed by the homeowners associalion for lhe oddition
e Minimun Buiding Ped Eevelions or the lowes! openig lo the
slructures Sl be o5 mdicoted on the foce of the plol

FLKS Lond Developraent ILC™
a Korsas limited hobdity compony

Member

Steven K Borreil

Stute of Kansas)

Sedgwick County) The foregoing mstrument ocknowledged berore
me s day of 201L by Steven R Sorrell Member of
FLKS Lond Development LLC, o Kansas himited liabiity company on beholl
of the lmited lobdity comporx

Notory Public

My Aop & Lap.

——rag1F

This plat af “STONEBRIDGE JRD ADDITON |
Wichila, Sedgwick Counly, Konsas hos been submitled to ond qooroved by
the Wchita—Sedgwick Lounly Mefrapoliton Arec Flannig Commission,
Wichita Konsas.
Dated this day of 2071
Wichito—-Sedgmick County Metropolitan Area FPlanning Commission

. Char
Debro Miler Stevens

Secrelary

ok L Schiege!

This plot goproved ond aff degications
shown hereon occepled by the City Council of the Cily of Wiehita,

Aensos, this day of . 20
, Mawr
Card Brawer
. City Clerk
Karen Sublett
Revewed in gecordonce with K5 A 58-2005
an s oy of ot
Moy £ Robdello, L5 fF1248
Dapuly Counly Survéyor
Seagwick County Konsas
Entered on dronstfer record is_________aoy
Of e, 200

Counrty Clerk
Kelly B Amold

Stote of Konses)
Sedgwick County) 35 i & to certily that bis plal hos been

fied for record in the office of the Register of Deeds 145 doy
of. 201 af ___oclock _ M- and is oty recorded

. Register of Jeeds
G Meck

. Deouty

Jonye Buckingharm
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He the wndersigned holfders of ¢ marlgope on the
above Gescribed property; do hereby consent fo this plat of STONEBRIDGE
JRD ADDITION, Wichita, Sedgwick Counly Kansas

Commerce Bonk, MA.

(g}

Stote of Nansos)

Sedgwick County) 55 e Foregomg mstrumen! goknawiedged be—
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DRAINAGE PLAN

SEDGWICK COUNTY, KANSAS
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SUPPORTING CALCULATIONS
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APPENDIX B :

APPENDIX C:

USGS Soils Survey

HydraFlow Hydrographs
Site Flow and Pond Routing

Water Quality Volume Calculations
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iyl e Soil G - ,
{Stonebridge 3rd Addition)

MAP LEGEND MAP INFORMATION

Area of interest (AOGH Mag Scale: 1:2,.910 if printed on A size (8.5" = 117) sheet.

| v of Yokt (DR The: sail surveys that comprise your AOI were mapped at 1:24,000.
Please rely on the bar scale on each map sheet for accurate map
measurements.

This product is generated from the USDA-NRCS certified data as of
o Foted bek

Survey Area Data:  Version 7. Now 30, 2010 |
Dates} aerial images were photographed.  6/19/2006

The: arthaphoto or otfver base map on which the soil ines were
rated or not awslatle compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Matural Resources Vieb Sail Survey 21102011
Conservation Service Mational Cooperative Soil Survey Page 2 of 4



Hydrologie Soil Group-Bedgwick County, Kansas Stonebridge 3rd Addition
Hydrologic Soil Group
Hydrologic 8oil Group— Summary by Map Unit — Sedgwick County, Kansas
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
Goassel silty clay, 0o 1 percant | D 0.0 0.1%
slopes
Rosehill sitty clay, 116 3 percent | D 288 95.1%
slopes
Clime sitty clay, 3 to 7 parcent |C 14 4.6%
slopas
Totals for Area of Interest ey 30.1 100.0%
Description

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

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

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

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

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

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

It a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is

Natural Resources
Consarvation Service

Web Soil Burvey
National Cooperative Soil Survey

2/10/2011

Page 3 of 4

Hydrologic Soil Group-Sadgwitk County, Kansas

Stonebridge 3rd Addition

Rating Options

Aggregation Method: Dominant Condition

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

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

For each of a map unit's components, a corresponding percent composition Is
recorded. A percent composition of 80 indicates that the corresponding component
typically makes up approximately 80% of the map unit. Percent compasition is a
critical factor in some, but not all, aggregation methods.

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

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

Component Percent Cutoff:  None Specified

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

Tie-break Rule: Lower

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

Natural Resources
Conservation Sarvice

Web Soil Survey
National Cooperative Soil Survey

2110/2011
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l Watershed Model Schematic Hydrafiow Hydiographs Extension for AutoCADE Gidl 304 2009 by Autodesk, Inc. v6.060 Hydrogl’aph Return Period Re%ummhnﬁamcmmmwmm 6,008
Hyd.| Hydrograph | Inflow Peak Outflow (cfs) Hydrograph
No. type | Hyd(s)
{origin) 1Y 2¥r ¥ 5¥r 10y | 28¥r | B0Yr | f00-Yr
1< Diveitoe o Pond 3 - Existing Site
1 SCS Runoff e 3459 4768 7007 6742 81.08 9862 | 11447 || 131.50 | Developed 1o Pond
2 Resarvor 1 0508 2469 0.103 9781 1851 3157 4379 57.36 | Pond
3 Rational - 2225 2080 0188 3487 4002 4638 5194 5645 | Existing Site
. J
2- Pond .
Legend
Hyd, Origin Description |
1 SCS Runoffl  Developed 1o Pond
2 Reservoir Pond
3 Ralional  Existing Site
Project: Stonebrdige 3rd.gpw Thursday, Feb 10, 2011 Proj. file: Stonebrdige 3rd.gpw | Thursday, Feb 10, 2011
: Hydrograph Report :
rograp epo
Hydrograph summary RePort Hydrafiow Hydrographs: Extension for AutoCAD® Civil 3D8 2009 by Autodesk, Inc, v8 068
Hydraflow E ivi 3D 2009 by Aulodesk, Inc. v 068 Thursday, Feb 10, 2011
Hyd.| Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. | type fow |interval | peak | volume | hydis) | elevation | strge used description Hyd. No. 1
forigin) | (cts} | (min) | (min) | (euty " (eun)
= 2 Developed to Pond
1 | scsrunott | 3456 2 122 | seer7 e — — Deweloped to Pand Hydrograph type = SCS Runoff Peak discharge = 34.59cfs
2 | Reservor 0508 2 1172 | 81188 ' 1346.02 733 Pond Storm frequency = 1yrs Time to peak = 12.03 hrs
Time interval = 2 min Hyd. volume = 96,977 cuft
30| ey el L i = L Drainage area = 17.500 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 15.00 min
Total precip. = 2.80in Distribution = Typell
' Storm duration = 24 hrs Shape factor = 484
Developed to Pond
Qets) Hyd. No. 1 = 1 Year Q(ch)
35.00 T T T T 35.00
’ | f =]
| ! =
30.00 1 I 30.00
| § |
| ! i
l 25.00 i - 25.00
i I
! s ; J
20.00 E - T i ! 20.00
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l | | | ;; ‘
15.00 | 1 | 3 | 1500
: o
j==
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i {
| | |
500 \ % 5.00
3 J =z [ |
0.00 X 0.00
o 2 4 6 8 W0 12 14 1w 18 20 2 24 2
Time (hrs)
—— Hyd No. 1
I Stonebrdige 3rd.gpw Retumn Period: 1 Year Thursday, Feb 10, 2011
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' Hydrograph Report Pond Report
Hydraflow Hydrographs Extension for AuloCADE Civl 308 2009 by Autodesk, Inc. v6 060 Thursday, Feb 10, 2011
Hydraflow Hydrographs Extension for AutoCADE Civil 3DE 2000 by Autodesk, Inc. v6.066 Thursday, Feb 10, 2011 Pond No. 1 - Proposed Pond
Hyd. No. 2 Pond Data
Contours - Liss areas. Conk used for . Begining Ebevation = 1345.00 ft
Pond
Stage / Storage Table
Hydrograph type = Reservoir Peak discharge = 0.598 cfs Stage (1) Elevation () Contour area(sqh)  Incr. Storage (cut) ge (cut)
Storm frequency = 1yrs Time to peak = 19.53 hrs
Time interval =2 min Hyd. volume = 81,166 cuft % 13400 7000 7am ren
Inflow hyd. No. = 1-Developed to Pond Max. Elevation = 1346.02 ft 200 1347.00 85,000 81,874 157,046
Reservoir name = Proposed Pond Max. Storage = 77,339 cuft o L i o s
Storage Indication method used. Culvert / Orifice Structures Woeir Structures
(Al [B] [C] [PriRsr] A B [© [
Rise (in) = 3600 400 0.00 000 CrestLen () = 1200 0.00 0.00 0.00
Span (in) = 36.00 400 0.00 0.00 Crest EL () = 1346.00 0.00 0.00 000
No. Barrels =1 1 o [ Weir Coeff. =333 % RS 333
Invert EL. (ft) = 134050 134500  0.00 0.00 Weir Type = Riser - - -~
Length (ft) = 500,00 0.00 0.00 0.00 Multi-Stage = Yes No No No
Slope (%) = 150 000 0.00 na
Pond N-Value = 013 o013 013 na
Q (cfs] Q(cts) Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil {infhr) = 0,000 {by Contour)
ik EURi = o Iuﬁ:ltlu‘ = na Yes  HNo No TWElev.(t) = 000
35.00 ¢ T T T = T T 1 %% = .
J J— F sz ‘ | ‘ [ywr—p—— wnerioe
} Hy | | | | i |
3000 HH J i e + 3000
111 | | | | ! i
11l | | I | I' !
25.00 -+ i } _,;__ | I . | u‘. I !
| | | I | “
l B=F '! .. \1
2000 HH : 1 ‘ l 4
i | | | | '
| ‘ | | |
| |
bl i =1 ’
i | I | |
10.00 1 — —1 ——
i1 i | -} i |
b | - !
|- i - | |
| ] | |
5.00 Il 1 r ‘ i - 500
| i | |
| e S eS| sy
0.00 0.00
0 10 20 30 40 50 60 70 80 Ll 100
Time (hrs)
Hyd No. 2 e Hyd No. 1 | Total storage used = 77,338 cuft
® Center of mass
Hyd h Report v :
rograp! (-]
og p Hydrograph summary Repon Hydraflow Hydrographs Extension for AWoCADE Civil 3DE 2000 by Autodesk, Inc. v6 066
Hydrafiow Hydrographs Extansion for AutoCADE Civil 3DE 2009 by Autodesk, Inc. v6.066 Thursday, Feb 10, 2011 ‘
Hyd.| Hydrograph | Peak | Time | Timeto | Hyd. | inflow | Maximum Total Hydrograph
Hyd. No. 3 No. type flow | interval | peak | volume | hyd(s) elevation | strge used description
(origin} fs) | (min) | min} | (cu) (L] (cutt)
Existing Site
Hydrograph type = Rational Peak discharge = 22.25¢cfs 1| SCSRunofl | 4798 2 122 135173 — e - Developed to Pond
Storm frequency = 1yrs Time to peak = 0.25 hrs 2| R 2469 2 820 | 11010 1 134612 86,884 Pond
Time interval =1 min Hyd. volume = 20,026 cuft o
Drainagearea = 10.500 ac Runoff coeff. = 0.73 B e W pmee | — i | Eseg e
Intensity = 2.903 in/hr Tc by User = 15.00 min
IDF Curve = wich_IDF.IDF Asc/Rec limb fact = 1/1
Existing Site
Q(cfs) Hyd. No. 3~ 1 Year Q(cts)
24.00 “ - ; r T I —T 2400 :
i | |
{ | i | [ | |
i 1 1 i |
L] = i |
2000 1 ! / \\ —+ 2000
| | I I I
l | | / wnidr]
! |
16.00 —+ 74 ‘ T 16.00
1 . | | | |
| “ | -
—t 1 — 1200
S5 i | |
| } | 1
| i
| | . | | |
1 | I o
l :‘ i
1 i |
S |
5 i ’ ti
e ' i 00 :
01 02 02 02 03 04 05 05 |
Time {hrs)
|
. Stonebrdigs 3rd.gpw Return Period: 2 Year Thursday, Feb 10, 2011
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Hydrograph Report
Hydraflow Hydrographs Extension for AuloCAD® Civil 3DE 2008 by Autodesk, Inc. v6.068 Thursday, Feb 10, 2011
Hyd. No. 1
Developed to Pond
Hydrograph type = SCS Runoff Peak discharge = 47.98 cfs
Storm frequency = 2yrs Time to peak = 12.03 hrs
Time interval = 2 min Hyd. volume = 135,173 cuft
Drainage area = 17.500 ac Curve number = 87
Basin Slope =00% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) = 15.00 min
Total precip. = 3.50in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
Developed to Pond
= ise Hyd. No. 1 - 2 Year Q{em)
R e [EEE e e T T - 50.00
P - | ]
] i e
5y . | i |
“ l I 1 ' i
4000 + *"*’* - —— %0
| | 1 I
| 1‘ [ - | |
| | | | | |
000 i : —t—t - %000
| ‘ 1 | ! |
| | I i |
| i 1
| | ‘ Ii
20.00 t 1 - =~ 2000
1 | I i
| | | ‘
| I | | ; i
fo.00 4——~— t ‘ - 1000
| 3 ‘ ' i |
| : R
! ! | \ ‘
-] |  Fms! fiiem Gy
0.00 0.00
0 2 4 6 % 20 2 24 2
Time (hrs)
= Hyd No. 1
1
Hydrograph Report
Hydrafiow Hydrographs Extension for AutoCAD® Civil 3D6 2000 by Autodesk, Inc. v6.068 Thursday, Feb 10, 2011
Hyd. No. 3
Existing Site
Hydrograph type = Rational Peak discharge = 29.50 cfs
Storm frequency = 2 yrs Time to peak = 0.25hrs
Time interval =1 min Hyd. volume = 26,549 cuft
Drainage area = 10.500 ac Runoff coeff. =073
Intensity = 3.849 in/hr Tc by User = 15.00 min
IDF Curve = wich_IDF.IDF Asc/Rec limb fact = 1/1
Existing Site
gfcle) Hyd. No. 3 - 2 Year T
30.00 . o T 8000

26.00

15.00

10.00

5.00

02 02

Time (hrs)

Hydrograph Report

10

Hydraflow Hydrographs Extension for AutoCAD® Civi 3DE 2000 by Autodesk, Inc. v6.060

Thursday, Feb 10, 2011

Hyd. No. 2
Pond
Hydrograph type = Reservoir Peak discharge = 2.469 cfs
Storm frequency = 2yrs Time to peak = 13.67 hrs
Time interval = 2 min Hyd. volume = 119,191 cuft
Inflow hyd. No. = 1 - Developed to Pond Max. Elevation = 1346.13 ft
Reservoirname = Proposed Pond Max. Storage = 86,984 cuft
Storage Indication method used
Pond
(e Hyd. No. 2 - 2 Year Q (cfs)
50.00 7 e 010
| ! - f 2187 hrs } I ?
| e i | | |
== | | |
5 | | |
40,00 +— ! | L 40.00
] I | | |
| . ;‘ | |
1 it l j |
| o . | ' : | i
aios 4 Lh | | | 1 | | | o
] 1 | | 1 | | | [ ] |
S 1l b P e Core e Bow|
a ¥ - Sl WO AL SR RN BN (R IR : j
{4 | B | | | | | i
20.00 } 1 ‘ i : 1 | - ‘ 20,00
I H I 1 1 i i |
= i e e e r S
| i ; | | | | | |
10.00 + 1 - +— ' ———1 1000
| | i | | |
i | 1 | |
! | | : li
| | | f ! i
000 ! — t . L ooo
0 10 20 30 40 50 60 70 80 20 100
Hyd No. 2 — Hyd Mo, 1 Total storage used = 86,984 cuft e i
® Center of mass
12
Hydrograph Summary Report - e A B A kS
Hyd.| Hydrograph Peak | Time | Timeto | Hyd. Inflow Maximum Total Hydrograph
No. type flow | interval | peak volume hydis) elevation | strge used description
forigin) | (efs) | imin) | (min) | (oum) [ feut)
t SCS Runoff To07 2 124 20807 — — — Developed to Pond
2 Reservor 0.103 2 1448 15013 1 134523 17325 Pond
3 Rational 8168 1 15 azme — —— werere. Exsting Site

Stonebrdige 3rd.gpw

Return Period: 3 Year

Thursday, Feb 10, 2011
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3DE 2000 by Autodesk, Inc. v6.066 Thursday, Feb 10, 2011
Hyd. No. 1
Developed to Pond
Hydrograph type = SCS Runoff Peak discharge = 7.007 cfs
Storm frequency = 3yrs Time to peak = 12.07 hrs
Time interval = 2 min Hyd. volume = 20,997 cuft
Drainage area = 17.500 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 15.00 min
Total precip. =1.20in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
Developed to Pond
Q(cfs) Hyd. No. 1 — 3 Year afdte)
LA [ | S [ETag T I I T T o
6.00 + . + 6.00
i | |
i | 3
2 I |
400 + li - 400
| I |
| | [ |
I | 1
S I
|
I
200 - : 4 L 200
|
|
0.00 ! - ! goo
0 2 4 6 8 26
s i Time (hrs)
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Cindl 3D 2000 by Autodesk, Inc. v8 066 Thursday, Feb 10, 2011
Hyd. No. 3
Existing Site
Hydrograph type = Rational Peak discharge = 9.198 cfs
Storm frequency = 3 yrs Time to peak = 0.25hrs
Time interval = 1 min Hyd. volume = 8,278 cuft
Drainage area = 10.500 ac Runoff coeff. = 0.73
Intensity = 1.200 in/hr Tc by User = 15.00 min
IDF Curve = wich_IDF.IDF Asc/Rec limb fact = 1/1
Existing Site
Q (cfs) Hyd. No. 3 - 3 Year Q (cfs)
10.00 - 10.00
~ 8.00
+ 6.00
4.00
200
- - 0.00
04 05 05
Time (hrs)

— Hyd No. 3
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Hydrograph Report
Hydrafiow Extension for ivil 308 2008 by Autodesk, Inc. v6.068 Thursday, Feb 10, 2011
Hyd. No. 2
Pond
Hydrograph type = Reservoir Peak discharge = 0.103 cfs
Storm frequency = 3yrs Time to peak = 24.13 hrs
Time interval =2 min Hyd. volume = 15,013 cuft
Inflow hyd. No. = 1 - Developed to Pond Max. Elevation = 134523 ft
Reservoir name = Proposed Pond Max. Storage = 17,325 cuft
Storage Indication method used.
Pond
Q cfs) Hyd. No. 2 — 3 Year Q (cfs)
B —— T - ——— e
| | |
| | { |
‘llf"' 2751 hes | | |
{ ' I
| { !
| { | | |
6004 ] P‘ ! —_— + 600
| I 1 |
I i | i
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| ‘{ { | ; ‘ ‘;
|t } E | | | | :
400 +—— ! t . 1 - — 1 . 400
| | | | | | |
| i : i | | j '
! ; ‘ g :
| 1 | | | | !
2.00 : - - | ~ 200
1 | ]
| 1 |
|
1 L oh |
0.00 - : . ! L 000
0 EL] 20 30 40 50 60 70 80 90 100
Hyd No. 2 = Hyd No. 1 Total storage used = 17,325 cuft T (ns)
* Center of mass
16
Hydreraph summary Repon Hydrafiow Hydrographs Extensicn for AUtoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.066
Hyd.| Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow | interval | peak volume hyd(s) slevation | strge used description
forigin) fefs) | (min) | (mim) | (eut) (U] feuft)
1 SCS Runoff 6742 2 722 | 191,938 — aaa e Developed to Pond
2 | Reservoir 9781 ] 46 | 175781 1 134638 108,931 Pond
5 Rationat 3487 1 15 31,382 w— S Lo Ewsting Site
Stonebrdige 3rd gpw Return Period: 5 Year | Thursday, Feb 10, 2011
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCADE Civil 3DE 2009 by Autodesk, Inc. v6.066 Thursday, Feb 10, 2011
Hyd. No. 1
Developed to Pond
Hydrograph type = SCS Runoff Peak discharge = 67.42 cfs
Storm frequency = 5yrs Time to peak = 12.03 hrs
Time interval = 2 min Hyd. volume = 191,938 cuft
Drainage area = 17.500 ac Curve number = 87
Basin Slope =0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) = 15.00 min
Total precip. = 450in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
Developed to Pond
Q(cta) Hyd. No. 1 = 5 Year Q(cfs)
70.00 T T T T 1 T 7 T 7000
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Cil 3D 2009 by Autodesk, Inc. v6.066 Thursday, Feb 10, 2011
Hyd. No. 3
Existing Site
Hydrograph type = Rational Peak discharge = 3487 cfs
Storm frequency = 5yrs Time to peak = 0.25 hrs
Time interval =1 min Hyd. volume = 31,382 cuft
Drainage area = 10.500 ac Runoff coeff. = 0.73
Intensity = 4.549 in/hr Te by User = 15.00 min
IDF Curve = wich_IDF.IDF Asc/Rec limb fact = 1/1

Existing Site
Hyd. No. 3 — & Year

Q (cfs)

35.00

2000

. 15.00

10.00

+ 5.00

0.00

—— HydNo.3

Time (hrs)
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Hydrograph Report
Hydrafiow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v 060 Thursday, Feb 10, 2011
Hyd. No. 2
Pond
Hydrograph type = Reservoir Peak discharge = 0.781 cfs
Storm frequency = 5yrs Time to peak = 1243 hrs
Time interval = 2 min Hyd. volume = 175,791 cuft
Inflow hyd. No. = 1 - Developed to Pond Max. Elevation = 1346.38 ft
Reservoirname = Proposed Pond Max. Storage = 106,931 cuft
Storage Indication method used
Pond
Q{cfe) Hyd. No. 2~ § Year Qds)
70,00 T 7 — - S I e e
| 1 t 15.03 hrs i | i i
e Ll e e
6000 e E il . - : 1 + 80,00
| 1H | H ‘ | | |
| | | | 1 |
| | | | 1
50.00 1 - —— ‘1 L s0.00
| I | |
! e e Nt e
‘ | | | | | | ! i
Hee 1 I 1 , p———" i 1 |0
| | | I | | | |
| | | | ) 1 I i
| | H | | I | I I
30,00 ]; | “ H | I I I I . 3000
¥ 1 I |
| | “ l | |
2000 4 HH et il By ! ! 20,00
| I [ | | |
| | | | |
| \ H ‘ |
10.00 + + T t 1 - - - 10.00
| | 1 i i | |
000 - . , ! | | ‘ e
0 10 20 0 40 50 60 70 80 90 100
Time (hrs)
——— Hyd No. 2 = Hyd No. 1 Total storage used = 106,031 cuft
® Center of mass
20
Hydmraph summary Repol't Hydraflow Hydrograghs Extension for AWGCAD® Civil 304 2000 by Aulodesk, Inc. v6 066
Hyd.| Hydrograph Peak | Time | Timeto Hyd. Inflow Maximum | Total Hydrograph
No. type flow | interval | peak volume hyd(s) slevation | strge used description
(origin) (ofs) | min) | (min} | (cum) w | (euh)
1 SCS Runoff 81.08 2 = 232,636 — — e Developed to Pand
2 Resenvor 1851 2 738 216,396 1 134650 124119 Pond
3 Rational 4002 1 15 38,018 ez 1o — Fusting Site

Stonebrdige 3rd.gpw Return Period: 10 Year

Thursday, Feb 10, 2011
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l Hydrograph Report Hydrograph Report
Hydraflow Hydrographs Extension for AutoCADE Civil 3D 2009 by Autodesk. Inc. v6.086 Thursday, Feb 10, 2011 Hydraflow Hydragraphs Extension for AutoCADE Civil 3DE 2009 by Autodesk, Inc. v6.065 Thursday, Feb 10, 2011
Hyd. No. 1 Hyd. No. 2
Developed to Pond Pond
Hydrograph type = SCS Runoff Peak discharge = 81.08 cfs Hydrograph type = Reservoir Peak discharge = 18.51cfs
Storm frequency = 10 yrs Time to peak = 12.03 hrs Storm frequency = 10yrs Time to peak = 12.30 hrg
Time interval = 2 min Hyd. volume = 232,636 cuft Time interval = 2 min Hyd. volume = 216,396 cuft
Drainage area = 17.500 ac Curve number = 87 Inflow hyd. No. = 1 Developed to Pond Max. Elevation = 1346.50 ft
Basin Slope =00% Hydraulic length = 0ft Reservoir name = Proposed Pond Max. Storage = 124,119 cuft
Tc method = USER Time of conc. (Te) = 15.00 min
Total precip. = 520in Distribution = Type Il Storage Indicafion method used.
Storm duration = 24 hrs Shape factor = 484
l Developed to Pond Pond
) Hyd. No. 1 ~ 10 Year Qcfe) Q(cls) iye N 3 m 40 Ve Qets)
90.00 W W I I [ I T r 90.00 90.00 ————v:l-ff: T T T IR TSLA T G ﬁ-——I T 90.00
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— Hyd No. 1 il —— Hyd No.2 —— HydNo, 1 ’ Total storage used = 124,110 cuft dhminoy
® Center of mass
Hyd h Report - <
rogra epo
parapin fsep Hydrograph Summary Report e S e e
yr Extension for il 306 2009 by Autodesk, Inc. v6 066 Thussday, Feb 10, 2011
Hyd | Hydrograph | Peak | Time | Timeto | Hyd. inflow | Maximum | Total Hydrograph
Hyd. No. 3 Wo. type flow |[interval | peak | volume | hyd(s) | elevation | strge used description
forigin) | fcts) | (min) | (min) | fcut) w | em
Existing Site |
|
Hydrograph type = Rational Peak discharge = 40.02 cfs 1 | scsRunorr | 8862 2 12 | 285712 — e — Developed to Pand
Storm frequency = 10 yrs L‘y"’;ﬂ lodpeﬂk = 0.25hrs - 2 | Resersn a157 2 76 | 20372 1 134685 145165 Pond
Time interval =1 min . volume = 36,016 ¢c :
Drainage area = 10.500 ac Runoff coeff. = 0.73 i i il e i il [ e Bk it
Intensity = 5221 in/hr Tc by User = 15.00 min
IDF Curve = wich_IDF.IDF Asc/Rec limb fact = 1/1
Existing Site
S Hyd. No. 3~ 10 Year Q (efs)
T T — 7 5000
I T [
30.00
1 20.00
i
|
h 10.00
|
|
!
L 0.00
03
Time (hrs)
l Stonebrdige 3rd gpw Retum Period: 25 Year Thursday, Feb 10, 2011
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l Hydrograph Report Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D 2008 by Autadesk, Inc. v6 066 Thursday, Feb 10, 2011 Hydraflow Hydrographs Extension for AutoCAD® Civil 3D8 2008 by Autodesk. Inc. v6.066 Thursday, Feb 10, 2011
Hyd. No. 1 Hyd. No. 2
Developed to Pond Pond
Hydrograph type = SCS Runoff Peak discharge = 98.62 cfs Hydrograph type = Reservoir Peak discharge = 31.57 cfs
Storm frequency = 25yrs Time to peak = 12.03 hrs Storm frequency = 25yrs Time to peak = 12.27 hrs
Time interval = 2 min Hyd. volume = 285,712 cuft Time interval = 2 min Hyd. volume = 269,372 cuft
Drainage area = 17.500 ac Curve number = 87 Inflow hyd. No. = 1 - Developed to Pond Max. Elevation = 1346.85 ft
Basin Slope =00% Hydraulic length = Oft Reservoir name = Proposed Pond Max. Storage = 145,165 cuft
Tc method = USER Time of conc. (Tc) = 15.00 min
Total precip. = 6.10in Distribution = Type ll ‘Storage Indication method used,
Storm duration = 24 hrs Shape factor = 484
. Developed to Pond Pond
e Hyd. No. 1 — 25 Year Q(cts) o) Hyd. No. 2 — 25 Year Q(cfs)
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— Hyd No. 1 Total storage used = 145,165 cuft
Hyd h Report = 28
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Og p p Hydmgraph summa’y Report Hydraficow Hydrographs Extension for AuloCAD® Civil 3D 2009 by Autodesk, Inc. v6 066
y Extension for il 3DE 2000 by Autodesk, Inc. v 066 Thursday, Feb 10, 2011
Hyd.| Hydrograph Peak | Time | Timeto Hyd. Inflow Maximum | Total Hydrograph
Hyd_ No. 3 No. type flow |interval | peak volume hydis) slevation | strge used description
forigin) | (cte) | (min) | (min) | foum) ") feut)
Existing Site
Hydrograph type = Rational Peak discharge = 46.38 cfs 1 |scsmunon |war | oz | 72z | omams | i —— | DewhopadioPand
Storm frequency = 25yrs Time to peak = 0.25hrs 2 | Reservair 4379 2 74 | aresm 1 134705 | 162691 Pand
Time interval = 1 min Hyd. volume = 41,745 cuft r
Drainage area = 10.500 ac Runoff coeff. =073 ! ot o) ERRIRE [P TG (il s e S
Intensity = 6.051 in/hr Tc by User = 15.00 min
IDF Curve = wich_IDF.IDF Asc/Rec limb fact = 1/1
Existing Site '
Qoin Hyd. No. 3 - 25 Year
600 T ] r
; | | | |
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l Hydrograph Report Hydrograph Report
Hydrafiow Hydrographes Extension for AutoCADE Civl 3DE 2008 by Autodesk, Inc, v6 066 Thursday, Feb 10, 2011 Hydrafiow Hydrographs Extension for AutoCADE Civil 3D6 2009 by Autodesk, Inc. v6.066 Thursday, Feb 10, 2011
Hyd. No. 1 Hyd. No. 2
Developed to Pond Pond
Hydrograph type = SCS Runoff Peak discharge = 11417 cfs Hydrograph type = Reservoir Peak discharge = 4379 cfs
Storm frequency = 50 yrs Time to peak = 1203 hrs Storm frequency = 50 yrs Time to peak = 1223 hrs
Time interval = 2 min Hyd. volume = 333,388 cuft Time interval = 2 min Hyd. volume = 316,974 cuft
Drainage area = 17.500 ac Curve number =87 Inflow hyd. No. = 1 - Developed to Pond Max. Elevation = 1347.05ft
Basin Slope = 0.0% Hydraulic length = Oft Reservoirname = Proposed Pond Max. Storage = 162,631 cuft
Tc method = USER Time of conc. (Tc) = 15.00 min
Total precip. = 6.90in Distribution = Typell Storage Indication method used
Storm duration = 24 hrs Shape factor = 484
. Developed to Pond Pond
Sfats) Hyd. No. 1 - 50 Year 2 (ste) Q(cte) Hyd. No. 2 - 50 Year Q (cfe)
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og p p Hydreraph Summal'y Report Hydrafiow Hydrographs Extension for AUoCADE Civil 3D® 2000 by Autodesk, Inc. v6.066
Hydraflow Hydrographs Extension for AutoCADS Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Feb 10, 2011
1 Hyd.| Hydrograph | Peak | Time | Timeto | Hyd. Inflow Maximum Total | Hydrograph
Hyd. No. 3 No. type flow |interval | peak | volume | hydis) | elevation | sirgeused | description
forigin) | fefs) | (min) | qmin) | (oum) ") feuty
Existing Site ]
Hydrograph type = Rational Peak discharge = 51.94 cfs 1 | scSRunof | 13150 | 2 722 | ss1422 e - | — Developed 1o Pand
Storm frequency = 50 yrs Time to peak = 0.25 hrs i 2 | Resorvor 5736 2 734 | sma7 1 147,27 181,215 Pond
Time interval = 1 min Hyd. volume = 46,748 ¢ |
Drainagearea = 10.500 ac Runoff coeft. =00 o v s G R i S S Gl Mokl
Intensity = 6.776 in/hr Tc by User = 15.00 min |
IDF Curve = wich_IDF.IDF Asc/Rec limb fact = 1/1 |
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Hydraflow Hydrographs Extension for AutoCAD® Civl 308 2009 by Autodesk, Inc. v6.066

Thursday, Feb 10, 2011

Hyd. No. 1
Developed to Pond
Hydrograph type = SCS Runoff Peak discharge = 131.59 cfs
Storm frequency = 100 yrs Time to peak = 12.03 hrs
Time interval = 2 min Hyd. volume = 387,422 cuft
Drainage area = 17.500 ac Curve number = 87
Basin Slope =00% Hydraulic length = O ft
Tc method = USER Time of conc. (Te) = 15.00 min
Total precip. = 7.80in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
Developed to Pond
) Hyd. No. 1 - 100 Year G {che)
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Hydrograph Report
Hye Extension for hl 3DE 2000 by Autodesk, Inc. v6 066 Thursday, Feb 10, 2011
Hyd. No. 3
Existing Site
Hydrograph type = Rational Peak discharge = 56.45cfs
Storm frequency = 100 yrs Time to peak = 0.25hrs
Time interval =1 min Hyd. volume = 50,808 cuft
Drainage area = 10.500 ac Runoff coeff. = 0.73
Intensity = 7.385 in/hr Tc by User = 15.00 min
IDF Curve = wich_IDF.IDF Asc/Rec limb fact = 1/1
Existing Site
Q (cfs) Hyd. No. 3~ 100 Year Q {ces)
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~+ 4000
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2000
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Hydraflow Hydrographs Extension for AutoCAD® Cil 3DE 2009 by Autodesk, nc. v6 066 Thursday, Feb 10, 2011
Hyd. No. 2
Pond
Hydrograph type = Reservoir Peak discharge = 57.36 cfs
Storm frequency = 100 yrs Time to peak = 1223 hrs
Time interval = 2 min Hyd. volume = 370,937 cuft
Inflow hyd. No. = 1- Developed to Pond Max. Elevation = 1347.27H
Reservoir name = Proposed Pond Max. Storage = 181,215 cuft
Storage Indication method Used
Pond
Qcfs) Hyd. No. 2 - 100 Year K {cfs)
140.00 < : T - 140.00
| | | | —— 1630 | I |
‘ ! | l [ _ ‘
| | | | | |
12000 -+ 1 1 t i T 120.00
: 1‘ ; =
10000 +—+ —— 1 10000
£0.00 -+ 80.00
i
I ‘
60.00 | 6000
e !
40.00 + . t — 40.00
20,00 + 5 ! | ‘ 2000
- 5 ‘ N |
1 | | |
=) .k; |
0.00 + - == - 0.00
0 2 4 1 18 20 2 24 26
Time (hrs)
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® Center of mass
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Return Intensity-Duration-F requency Equation Coefficients (FHA)

Period

(vrs) B o E (NA)
1 270067 2.8000 0.7047 s
2 763137 143000 08844 e
3 1.2000 0.1000 0.0000 .
5 52,6224 112000 0.7407 s
10 56,1841 11.1000 07220 e
2 60,7012 11,1000 0.7068 e
50 66,9722 113000 0.7004 e
100 62,2794 10.1000 0.0624 iy

File name: wich_IDF IDF

Intensity = B / (Tc + D)*E

Return Intensity Values (in/hr) ]
Perlod

ves) | smin | 10 15 ) 2 30 35 © a5 50 55 0

1 418 3.40 2% 255 220 208 14 178 168 156 148 1.40

2 557 454 385 335 297 267 243 25 206 192 1.80 160 |
3 1.20 120 120 120 120 120 120 120 120 120 120 120 ;
5 652 | 630 | 455 | oee | asz | s2e | 207 | 275 | 267 | 2m | 227 | 215 |
10 7a0 | 6oa | s22 | 4e0 | 413 | 376 | 346 | 3z | 200 | 282 | 267 | 250
2 gs1 | 70s | 605 | 535 | 481 | a0 | aos | are | as2 | 332 | 214 | 208
£ o47 | 785 | o8 | oo | 541 | aoe | ase | a2a | a0a | 3z | ass | 337
100 | 1021 | 853 | 7ar | 65 | s00 | 540 | s00 | aes | a37 | 413 | 3e2 | 373 |

Tc = fime in minutes. Values may excesd 60.

Precip. fle name; SCS _24HR.pcp
Rainfall Precipitation Table {in)

d.:l"nm tyr | 2 3yr | Sy t0yr | 26y | s0yr | 100yr
SCS 24-hour 280 | 3% 120 | 4% |52 |60 | ew 780
SCS 6-Hr 000 180 Jooo |ooo | 260 |ooo | ooo | 400
Huft-1st ooa |18 | 000 275 | 400 | sas | es || eoo
Huff-2nd ooo Jooo [oo |om [oo |oca |00 | |
Huff-3rd 000 0.00 0.00 0.00 000 0.00 0.00 0.00 I
Hoft-ath 000 fooo fooo |ooe [ooe |ooo | oo |oo0
Huft-indy o0 Joow fooo |oo |ooo |oeo | oo | oo
Custom 0.00 175 | ooo | 280 3e0 | 528 | s00 7.10
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Drainage Plan
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