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Adopted: February 23, 2607

Public Works, Engineering Division

WICHITA Final Drainage Plan Submittal Checklist

Reviewer: Date:

subdivision Name_ SAVINA <™ Add Location:_33¥° ¢ beransas

Total Land Area Of Ownership:__ 3 (.S Acres

Type: % _Residential Commercial ___ Industrial ___ Recrealion _____ Municipal ______ Other
Applicant; KA%ITM " fol Homan e Contact: Phone #:

Engineer: SAUG_I-(MAU Cs, PA

Conrtact._ TEEVDE Il-vm

Phone# 2W02-"1211

Piease check the appro:priate box:

| = Inciuded; NA = Non-Applicable; R= Required prior to development
{If "NA" is checked, an explanation must be entered)

Applicant Enar

Tab 1. Project Narrative t NA Explanation / Lacation in Plan | NA

A. Site Location Map, using USGS Map b3

B. Discussion of davelapment, existing conditicns, and

proposed impacts on stormwater, wetland, riparian, ™.

and flcod piain

C. Discussion of offsite conditions

D. Summary of runoff calculations (prefpost

development) No increase in peak discharge for all %

storm series

E. Narrative descriptian of the type and function of the

permanent best management practices that are ®

incorporated into the site design

F. Copy of the plat %

G. Preliminary grading plan (The final grading plan

shall be sealed, signed and dated pricr ta Engineering

receiving the final sanitary sewer plans. One plan X

sheet and PDF shall be submitted to the Subdivision

Engineer.}

H. Professional Engineer seal, signature and date on

cover of report *

|. CD of drainage plan in PDF format {(one file) and one :

paper copy baund with this checklist included behind » Ugon ﬂ."nra( r €D il be

the cover PMIM-

Applicant Engr

Tab 2. Existing Conditions Runoff Calculations i | NA Explanation / Location in Plan 1 NA
| A. Copy of applicable othaphoto showing prepesed
| project boundaries (preferable in color) ¥

8. Runcff Method {Rational, Hydrograph Method, or

other approved methods by Engineering) ¥

C. Existing topegraphy (no greater than 2-fact

contours, 1-fact recommend) | *

D. Total Site Area anc Total Impervious Area {acres) | ¥

E. Benchmarks used for site control +

F. Streams, creeks, and waterway labeled X

G. Predominant seils from USDA sail surveys, and/or !
| on sile soil borings ®
I"H. Locaticn and boundaries of natural features such

as weilands, lakes, and ponds with the normal water L

elavation noted
| 1. Location of existing roads, buildings, parking lots
i and other impervious arsas. ¥ L

Page10l3
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WicHITR

Final Drainage Plan Submittal Checkiist
Adopted: February 23, 2007

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

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

L. Flow paths

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

N. Existing conditions hydralogic analysis for runoff
rates, volumes and velacities showing methodologies
used and supporting caiculations (2, 5, 10, 25 & 100
year, 24-hour storm events) ar Critical Duration

Q. Assumed pre-developed runoff curve numbers

P. Existing time of concentrations used in calculations

w |t

Q. Evaluate immediate downstream drainage capacity,
not 10 exceed more than 0.25 mijes downstream of
site

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

S. Cross-section data for open channals

Al | K

T. Ground water elevations, if applicable

NA

<

_Applicant

Engr

Tab 3. Post-Development Hydrologic Analysis

NA

Explanation / Location in Plan

NA

A. Propased {post-development)} conditions hydrologic
and hydraulic analysis for runoff rates, volumes, HGL,
and velocities showing the methodoiogies 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

. Assumed posi-developed runoff curve numbers

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

E. Preliminary sizing calculations for siormwater
controls including contributing drainage area, storage,
and cutlet configuration

Ng Jda#a- Cncnl“;lb gﬂpowx

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

Ng ’aun-’?m W?oﬁtrﬁ

G. Final analysis of potential upstrezm/downstream
impact/effects of project, where necessary

H. Existing and proposed siructural elevations {e.g.,
invert of pipes, manholes, eic.)

i. Design water surface elevaticns and normal peol
slevation for ponds.

Ne  poals Qmposuf

J. Typical detait for cutlet structures, embankments,
spillways, grade controi structures, conveyance
channels, etc. Te include height, width, elevation,
andior diameter.

K. Proposed limils of elearing and grading

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

M. Location of existing and proposed wlilities (e.q.,
water, sewer) and easemeants

Pagened ohtFe o~ U1y Flan’

N. Location of existing and proposed conveyance
systems such as storm drains, inlets, catch basins,
channels, swales, and areas of overand flow

Q. Preliminary location and dimensions of proposed
channe! modifications, such as bridge or cuivert
Crossings

Ne mojlg\'ck"ﬁni cf'gd;j

Pege 20f 3
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WICKITR

Final Drainage Plan Submittal Checklist
Adopted: February 23, 2007

P. Preliminary selection and location of stormwater
contrals

Q. Emergency overflow structure's flow path

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

8. The 100-year 24-hour HWL delineated on the plan
for detention pend

HWL e duanel 19 shaun,

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

. Stormwater Management Facilities located within a
Reserve

V. Maintenance respansibility of stormwater
management facility shail be specified in the platters
text. (e.g. HOA, Lot Owners Association, or lot)

Ne bl ?m?w[

il +

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

Applicant

Engr

Tab 4. Ficodplain Submittat

NA

Explanation f Locatlon In Plan

NA

A. Provide source of flood profile

B. Nearest base flood elevations

C. Delineation of pre-developed regulatory
fleodplainffloodway limits

D. Delingation of post-developed reguiatory floodplain
and floodway limits

E. Floodplain boundary determination per elevation
(projact limits showr)

* |* Iw xx|-

F. Provide saurce of floodway data table and
discharges .

Neal availeble

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

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

FPad PV vwade in  chanel basks
e Hee-ghs *Jt{

|. Location of floodplain/floodway limits and
relationship of site to upstream/downstream properties
{floodpiain limits to be per elevation and scaled
Jocation)

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

W in chewndl ek, Ao prped,

Applicant

Engr

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

R

NA

Explanation / Location in Pian

R

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

Jurt odi U Jebtmipat 7 be
v % ‘md MR

B. Kansas Department of Agriculture - Division of
Water Resources Permits (Stream Obstruction,
Channel Change, Flocd Plain Fill, Leves, Water
Appropriations, Dam safety permit, etc.)

no FF udl be p(nad.mut aeed
thedn. P nodua  fyo atled

C. Federal Emergency Management Agency (FEMA)
Letter of Mag Changes (LCMA, LOMR, LOMR-f,
CLOMR, eic.) Shall be included and approved when
project modifies the limits of the floodway.

Stwefove
Ve nm‘tg-.'ca{rm OC 2 1) MJ

sl Ay & PP per dewdion.

D. Kansas Department of Transponation

E. Sedgwick County Right-of-way Permit

Nong,

pisal ey
riechd

Page 3 of 3
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PROJECT NARRATIVE

EXISTING CONDITIONS

The site is located near the intersection of North Arkansas Avenue and 339 Street
North, The site is bounded on the east by the original Chisholm Creek (aka Wichita
Drainage Canal) and on the west by rasidential housing,

The site consists of approximately 6.5 acres of open space and is generally flat. The
site appears to drain to the east into the drainage canal.

PROPOSED! CONDITIONS

The site is proposed fo be developed into multi-family detached homes for Habitat
for Hurmanlty. The site will also include streets with roll-type curke as well as ufilities
and drainage structures. The site will drain via storm sewer info the drainage canal,
Flumes will be uUtilized at the end of cul-de-sacs to carry drainage into the existing
canal. The north abutting lots to 33 Street North will drain via the ROW and then to
the east info the channel.

OFFSITE CONDITIONS

The site is generally flat and drains to the east. There appears to be offsite drainage
encroaching the property from the west. This flow will be accommodated with
storm sewer and into the drainage channel. The flow in the drainage channel
appears 1o be from the upstream basin up to the East Fork Chisholm Creek Levees
(37" Street North) and the 2-36"x48° HECMP's that pass under the levees fo the
south, This corresponding flow was calculated to be 800 <fs in the 100-year storm
svent.

Baughman Company, P.A.
March 2007



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
¢ Rational Method utilized for site runoff
e  24-hour; 2-yr, S-yr, 10-yr, 25-yr, 50-yr, 100-yr $torm Events

» OFFSITE FLOW
* Areqs per existing topography and site visits
o HEC-HMS utilized for upstream offsite flow
s Time of Concentration using City of Wichita minimum 15 min

SITE CHARACTERISTICS

The proposed site is currently open space with grass cover, A rational "C’* factor of
0.63 was used for these conditions. This was for Urban Lawn Area with slopes less
than 1%. The site runoff flows fo the east and into the adjacent drainage channel.
The existing 33 Street ROW also flows 1o the west and drains into the channel via a
24" CMP. A time of concentration of 15 minutes was used. The soll type for the area
is Type D (Appendix A).

EXISTING CONDITIONS HYDROLOGIC ANALYSIS

It appears that approximately 0.6 acres drains from the west from the Casa De La
Familia Addition. This area generates approximately 3 cfs in the 100-year storm
avent. There is sheet flow from the remaining properties from the west and will be
conveyad in the proposed on-site storm sewer system.

For flow in the existing channel, please see below.,

DOWNSTREAM DRAINAGE CAPACITY

As stated above, the site drains into the Wichita Drainage Canai (Chisholm Creek)
and flows south. The flow from this site is negligible compared to the basin that
feeds the channsl.

Due to the area being in a FEMA Unstudied Zone A, no flow data was available for
the channel. Based on the USGS Quadrangle as well as aerial photographs, it was
determined that the upstream basin to 331 Street North was approximately 180
acres (0.2828 square miles). This area was modeled in HEC-HMS using the SCS Curve
Number Méthod (CN = 90, 0% impervious area) and the lag time of the basin at
76.75 minutes. Baseflow was also used with Recession Equations and a constant of
0.9. This yields a flow of approximately 380 cfs (Appendix B). There are also 2-36"x48"
HECMP's that convey water from the original Chisholm Creek from the north under
the levee and into the Wichita Drainage Canal. The flow from these pipes was
calculated using HydraFlow Express (Appendix C). When calculating the capacity
of the existing pipes, the maximum headwater used was the top elevation of the
levee before overtopping into the levee. This yielded a maximum flow capacity of
the pipes to be 415 cfs. Therefors, the vaiue used in HEC-RAS modeling was 800 cfs.
The modeling can be viewed in Appendix D.

Boughman Company, P.A.
March 2007



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
s Rational Methoed utllized
s 24-hour; 2-yr, 5-yr, 10-yr, 25-yt, 50-yr, 100-yr Storm Events Modeled

» STORM WATER SEWER PIPES
o Calculated in HydraFlow StormSewers
o Developed 'C’ = 0.82 (Multi-Unit-Detached)
¢  Minimum T¢c = 15 min

DETENTION FACILITIES

There is no detention provided on this site. The site will drain to the east and directly
into the Wichita Drainage Ditch.

The site will utilize storm sewaer systems to convey the site’s runoff as well as offsite
runoff from the west (Appendix E).

POTENTIAL UPSTREAM/DOWNSTREAM IMPACTS
No potential upstream impacts are expected with this development. The site will
convey runoff via storm water sewers into the Wichita Drainage Ditch.

Baughman Company, P.A.
March 2007



FLOODPLAIN SUBMITTAL

SOURCE OF FLOODPLAIN INFORMATICN

The site lies partially within a FEMA Unstudied Zone A. This means, that no Base Flood
Elevations (BFE's) are available for this reach. This is per FEMA FIRM Panel 355 of 700
for Sedgwick County, Kansas effective February 2, 2007.

HEC-RAS was utilized in studying the adjacent channel. As stated above, a flow of
800 cfs was used in the channel for the 100-year conditions. This gives a maximum
water surface of a 125.4 COW Datum (1312.8 NGVD). The minimum pads on the
proposed site will be set at @ 129.4. This will give a 3.8° of freeboard to the
calculated water surface as well as a 1.0’ freeboord to the hypothetical 2000 cfs
flow rate.

The FEMA FIRM pane! for this area is located in Exhibit 6. No data table or profiles are
available at the time of this report.

Baughman Company, P.A.
March 2007



FEDERAL, STATE, & LOCAL PERMITTING

US ARMY CORPS OF ENGINEERS

The USACOE has been contacted at the time of this report. A jurisdictional
determination will be obtained prior to construction.

KANSAS DEPT OF AGRICULTURE - DWR PERMITTING

The calculated floodplain stays within the top banks and does not encroach the
property. Therefore, a floodplain fill permit may not be required prior to
development, However, if any structures are to be placed below the top bank (ie
storm sewer end sections) then a structures permit may be required.

EEMA

An Unstudied Zone A exists on this property. The Base Flood Elevations have been
established per HEC-RAS and a minimum pad for the site has been determined. All
structures shall conform to floodplain develcpment requirements. Af this time, no
Letters of Map Change are proposed, as it is not required by State or Federal Law.

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

SEDGWICK COUNTY ROW
There does not appear fo be any Sedgwick County Permitting on the proposed
project.

Baughman Compony, P.A.
March 2007



SUPPORTING CALCULATIONS

APPENDIX A:

APPENDIX B:

APPENDIX C:

APPENDIX D:

APPENDIX E:

USGS Soils Survey

HEC-HMS
-Offsite Flow Calculations

HydraFlow Express
-Capacity of 2-36"x48" HECMP

HEC-RAS
-Existing Channel Study

HydraFlow Storm Sewers
-SWS System

Baughman Company, P.A.
March 2007



APPENDIX A

USGS Soils Survey

Baughman Company, P.A.
March 2007



APPENDIX B

HEC-HMS

Offsite Flow Conditions

Baughman Company, P.A.
March 2007
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APPENDIX C

HydraFlow Express

2 - 36"x48” HECMP

Baughman Company, P.A.
March 2007



Culvert Report

Hydrafiow Express by intelisolve

Dbl 36x48 HECMP - Levee

Friday, Mar 23 2007

Invert Elev Dn (ft) = 1305.81 Calculations
Pipe Length (ft) = 100.00 Qmin (cfs) = 300.00
Slope (%) = 0.04 Qmax (cfs) = 500.00
Invert Elev Up (ft) = 1305.85 Tailwater Elev (ft} = (dc+D)/2
Rise (in) = 36.0
Shape. = Ell Highlighted
Span (in) = 48.0 Qtotal (cfs) = 415.00
No. Barrels =2 Qpipe (cfs) = 415.00
n-Value = 0023 Qovertop (cfs) = 0.00
Inlet Edge = Projecting Veloc Dn (ft/s) = 2202
Coeff. K.M,c,Y k = 0.0045, 2, 0.0317, 0.69, 0.5 Veloc Up (ft/s) = 22.02
HGL Dn (ft) = 1308.81
Embankment ' HGL Up (ft) = 1323.07
Top Elevation (ft) = 1327.00 Hw Elev (ft) = 1326.84
Top Width (ft) = 12.00 Hw/D (ft) = 7.00
Crest Width (ft) = 500.00 Flow Regime = QOutlet Control
Elev {ft) Dbl 36x48 HECMP - Levee Hw Depth (ft]
132900 —p———— — ————— 2315
- N Outlet coftrol
132500 - —1 1315
1321.00 15.1%
1317.00 11.15
1313.00 — 718
1309.00 i 315
1305.00 : 0.85
130100 —— : B S— 485
0 10 20 0 40 50 &0 70 100 140 120 130 140
EY Culvert HGL Embark
Reach [f)



APPENDIX D

HEC-RAS

Existing Wichita Drainage Canal Study

Baughman Company, P.A.
March 2007
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PLAN SHEETS

DRAINAGE PLAN

Scale 1:100
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