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WE ARE SENDING YOU [X]Attached [ ]Under separate cover via U.S. Mail the following items:
[] Shop drawings [_] Prints [_] Plans |:| Ownership List [_] Tract Maps
[] Copy of letter [ ] Change order D] Drainage Study
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2-12-14 1 Drainage Study
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DX Other
IX] Comments: For your review and approval
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City of Wichita/Sedgwick County
Subdivision Drainage Plan Checklist

T |t e o oot e . ,
: Plan: Eiemenﬁ)ascﬁ?:ﬂon BRI | inciidedr:| EXplanationiNotes: . .
i.|General. A S a4 ] AP (P . = *e -

.

@ o1 TV g

WICHITA

Submit completed forms to:
City of Wichita Public Works & Ufilities, 455 N. Main Bth Flgor; ‘Wichita KS 87202, or
Sedgwick County{Stormwater Management, 1144 S. Seneca, Wichita KS 67213.

Project Name® -
roject Name +21st'and Amiden Addition

B Total’Area of Project: _06 .[{1' és i ‘;Sx,.' A N :‘?;;‘ . w0 .%’%}i
l Development Type: f_)_gmm_gn:cial _ t T . j;f;r: I ___ — _

. Developer Name:- Contaci: Phone: ,
I Email; _ __ , _
= Engineer Name: Poe and Associates, Inc. Contact:  Scoit R. Servis, P.E. Phone: (316) 685-4114

Email:

-scolt.servis@poeandassociates.com (5940 East Central, Suite #200, Wichita,-KS 67208)

Directions:
(1) Filt-out this _c_tiecifl.-’.qt conpp)‘erel}_an_d_ include it with the Qrar:nage Plan submittal. This checklist should be included in the bound copy, behind the cover sheet for the submittal.*
Incompléte Drainage Plans and checkiists will nof be accepted.
(2) Incicate whether a plan efemént is incliided or rot included in the submittal by chaosing "Yes " or " No " from the dropdown list in the "Element Inciuded? " colurmn: The
question must be answered for every plan element for this checklist to'be considered complete. An explanation must ge provided for all "No™ answers.

Digital copy.of drainage pian, mcludlng preliminary Master
1.1 Grad\ng Ptan, preummary piat and pmposed plat, in PDF
format and one haif size, bound pager copy,

Professional Engineer’s, sea!__mgnature and daie on plan
chver .

Site \ocahon map, using color ortho-imagery and showmg the’

1.3 pro;ect boundaries; & norh arrow and an accurate “scala,
Narrative olf_tr_le deve!opment lype, existing canditions and
1.4 |propbsed impacts on'stormwater runoff, wetlands, riparian

.|zones and flnodplams.’floodways

Discussion of off-site conditions surrounding the proposed

Summary lable of runoff calculations (pre/post development)

Narrahve description of the type and function of the permanenl

1.7
structural stormwater management fadilities.

..2.0; |Existing Conditiens Information.  _ +- = , -+ .

2.1 _|Existing Conditions Drainage Map - . .

On- site and off- 5|l=topography NAVD 88 datum, one-foot

211
: Sontours with spol glevations . - s

On-site'and off-sitz dralnage features; including perennla\ and
intermittent streams {with faries labeled), conveyance’
systems such as open channe\s ditches, swales and areas of
overland flow. Fiow direction must be indicatéd by arrows.

Storm sewer, syslem compenents, including sterm drains;”
inlets; caléh basins, gutlers manhales, headwalls, pipes and
culverts.. Material and sizé must be ricted fdr all piges and
culyerts

213

Lecation and baundaries of natura\ features such as wetlands,
lakss, ponds “with the normai water elevation noled, rock
outeroppings, wooded areas and tree rows .

Localson dnmens;ons &id elevations of ex»sung bridges and
culvert’ crossmq .

Locancn of exlstmg utmuas (e g waler “sewer, gas, electric,
d easement boundaries

Gmundwalar elevations.if applicable.

Delmeatlon of pre:!omlnanl soil, based on'USDA son surveys
andfor. on-si ngs, male NRCS soil nama and
Hydrologic $Gil Gr ) fér undistirbed surface ' soils.

Land use lypes per. NRCS nomenclature.

3 Footprint of existing impervious areas (labeled, area given in
v | Gres).

Inlernal dramage subbasm bcundanes used for hydrologic
calcu\auons (Iabeled with ID, total area in acres, impervious
.|area’in acres and curve number),

Time of coricentration flow paths, Indicate and Iabe\ each
segment separately {i'e:, overland flow, shaHow ccncemrated
27412 ChanneH channe . Far.each segment, prcwde ‘the
B appropnate ddta (b Galculate Te te.g., length, slope, caver
lype, paved/unpav X roughness parameters, geometnic
Drnnerting Ate 1

-

I

Existing Conditions Hydrology.and Hydraullcs Analysigt” -

2] )

N

Wichita/Sedgwick County Crainage Plan'Checklist (version” March 18, 2011}

Yoo . e 1R 'y Y I i A0 T A Sy

P Narrative'of the hydrologﬁc ‘analysis methadology used (e.g.. .

. unit hydrograph or.other approved methods) Lt
‘Date Printed: 2/3/2014 10f4;
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N ‘,,..,,)_ B e ke ’
; l‘-’lanEtament Bescﬁpﬁ%n .

| liiéhided?

ExplinatidniNotes:

Asummary table of dralnage subbasin hydrelogic parameters
1222 (subbaéln 12, ared in acres, wrve ‘umber, T, stc )

) Table'orfr exl_sling céndﬂ'

pof‘f curve numbers with

) Cross sections and other diagrams of existing open channels,
bridge and culvert sectibns and other hydratilic featuires as
required to illustrate the basis for hydraulic analysis.

Hydrclognc and hydraulrc. analyses tor runoff rates, vo'umes
velocities And slevations. Provide supporting data fot
specified above and identify assumptions. . Include detailed
calculation for 2,5, 10, 25 &-100-year, 24-hour storm,
avents. ‘Provids résulls in a tabuWar form. Provide dlgalal
copies of any computer files a_nd models used.

227

T30 postdeveiupménlConditionslnformatinn-‘a- h -

= 3.1 |postdevelopment Conditions Drainage Mapie. . 5

11 Propo's'éd project boun’dary.,

on-site and off-site lopcgraphy NAVD 88 datum, one- fcol
|ons T e —— mm———

3.1.2

-site and off-site drainage features that are to
remain afler developme '\ncludlgg perennial and intermittant
313 sireamis’{with names labales

led); convayance systems such as
open channels, dicnes, swales and areas of overland.flow,
Flow direction must be indicated by amows,

. LOCBlIDI’] and description of off-site through-drainage
3.1:4 |conveyances Wh"?_h are confined 0 an easement, dedication
andlor reserve.

Foolprim of. prbpcsed \mpe[’vious areas, including roadgn

textures and NRCS guxdellnes if dwfferem from predeve\upmem

a7
soil conditions;:indicate NRCS ol namé and Hydrologit, Soil

a1n Land use cover. per NRCS nomenciature.

Internal drainage subbasin boundaries used for hydrofogic

3,18 | calcutations {labéled with ID, totel area in acres, impervious
area in‘acres and curve number) 77777
3 1‘16 Proposed limits of land disturbing activity (i.e., grading limits),

| Time of concentration flow.paths. Indicate and label each
segmé"m separale\y {ie, ovefland flow, shallow concentrated,
3111 channet1, channel? elc) For each segment, provide the
approprlate data a\cuiale Tc(eg \ength s\ope cover
type: pavedlunpaved ruughness parameters, gaom etric
pronerties ete )

. 3.2 {Proposed Conveyancas Map

on-site and off-site drainage features; including perennial and
intermittant streams {wilh names labeled), proposed

321 conveyance systems {such as open channers .dilches; swales
and areas of ovariand fldw, mdudmg backyard drainage).
Ejoos ditectinn must be. mmratedmr Arroers.

Storm sewer. system components; \ncludlng storm
inlets, catchbasins, gutters, inanholés, headwalls, pIPES and
qy!ven;y Material‘and size must be noted for all pipes and

322

“corfined lo 6pen cnamnel “with’ requwred
rd ar cunformance to applicable

3240

3‘2,5; F:

3.2.6°|.

327 ¢ 1100-year pool elevations for popds and

3z Bi rP‘erm:'an,enl concrete outfall control structure(s) for ponds.

L Emergency overflox splllways and top of berm slevations for
329 ponds and othar vulumelpaak discharge control facilities.

o F}o d la\ns cnds ‘and Sstormwater management facilities

. Ipostdevelopment Conditions Hydrology & Hydraulics

Narratwe of lhe hydro!cglc analysws methcdnlogy used (e/g.,

Date Printed::2/3/2014

\,’\{lf:ﬁ'_ta.fSedgwick County Drainage Plan Checklist (version: March 16, 2011)
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. ?ian Elament Dascr!ptlon o

E
y facludad?;

wy e e o
ExplanationiNotest e bl .

Ya

Table of | postdevelcpment condmon times uf concemratlon

bridte_and_culvert 650

338

Hydrolegic and hydra r
velocities and elévations. Provide supporting dat
specmed above and |denl|fy assumptions. Include detat\ad
calcuiations for.the 2, 5, 10,.25 &.100-year, 24-hour storm
events. Provide results’in a tabular form. Provide digital
copies of any computer 'fiiles and models used.

347

Downstream peak discharge assessment (10% Rule) resuils.
and suppomng dala and calculations. Provide d\glta! copies of
any ‘computer files and madels used,

-3.38

Stage-storage:discharge or other outlet rating curves and
inflow/outfiow hydroaraphs Yar.all ponds

329

Demenstrate that the pond contours on the master. grading
pian and the stage- ge-dlscharga data are consistent for
all ponds.

3310

Demanstrate that all pcnds have one foot of freeboard above
the 100-year(24 hour nigh wal -

33n

Bemonstrate that runcff from the proposed project siteis
discharged in the seme manner as prior to develapmént using
level spreadsys, energy dnssupalers other devices or grading
as’ requn—ed or |denhfy an app(cpnate flowage sassment.

T34

Stormwater, Quantity Control Sizing »ifisit o Twed %, ¥ . 5

A% W

Hydraulic sizing calculations for all stormwater management
controls

Table{s) Mstmg aII slurmwater ;management controls. Present
the types, sizes, elevatibns: flows, velocities and deplhs for
each comml as apphcable \{er:fy that velocities are sglf—

Typncal details (Ln g cross-sections where applicable) for
outlét structlires, embankiments; spillways, grade control

J|structures, conveyance channels, elc

350

Stormwater. Quality, Managament Facilities ;. - - -

3.5.

Tabte(s) listing all starmwater. management facilties. Present
lhe description, % T58 ramoval value; water quality volume
handled conlribulin'g drainage area in acres and contribiting

352

Indicate thie responsnble pany fof maimenance, as shown in
the pIal text {i.€., Home Owners Association, Lot Owners,

Water quahty volume (lotal and by facility), with supporting
data and calculations

% TSS removal valle (total and by facility) with supporting

. dala and calculation., Must be equal to or greater than 80%,

Chanrniel protection volume with supporting dala and
carcu!ahans _____

Water, quality volume and ¢hannel protection volume orifice

_|size calculations

r caleutations requxred for each stormwater management
facility as specified'in the Wichita/Sedgwick Gounty
Stormwater Manual.

w
v
W

Typical details (inciuding cross-sections where apphcab e) for
outlet structdres, embankments, internat grading, fnrebays and
other siltation prefilters, filtratien/infiltration media, vegetation,
check dams, oberaliona\ controls, efc

4.0

o

[T

Floodplains - .

4.1

Reference the snurce of ficod profite, floodplatn flnodway ar!d

4.2

Delineation of nearest base ﬂood e4evauons

43

Delineation of predevelopment regulatory floodplainffloodway
limits using FEMAS current GIS database; limits to be per:
elevation and-scaled location.

44

Delineation of poskdevelopment regulatory flocdplain/floodway
limits,:limils to bé per elevation and scaled location, with
project limits sHown.

'[Floodway data'table and dlschargss

. Hydroiog\c and hy

slic'sty formalrun for local ﬂoodpialn
analysis, uAnumbered Zone A &lzvation determinations and
fleodplain map revisions or.required permits.

'alura\ profile models (10, 50,
100and 500" year] for exisung and postdevelopment
CONAIIONS. .~ - rr e o

Floodplalns and ﬂuodways located wwih\n areserve, where "

. CERIfIEa‘lIDH-).‘

TE0G

Federal State and Local Perrita - rigies- J:éﬁ?i?.ﬁ!‘ -

MY TN L

ATELT R

S5

{|US Army Corps of Engineers regulatery program permﬂs

{Sedtion 404 permit}

Date:Printed; 2/3/2014

Wichita/Sedgwick County Drainage Plan Checklist (version: March 18, 2011)
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N R - ...

' Plan Elément Dascdptlon - . I

lnciféaﬂ&':!.

ExpianationiNatss ..

Kansas' Depar‘tmenl of Agnculture - lesmn of Water
Resources Permits [Stream Obstruction, Channel Change,
Floodplam F\\If Leve ‘Water Appropnatmns ‘Dam Safe1y
germ:t Q;C) - -

52

FEMA Ieners of map changefrewsxon
53 |CLOMR, e
! medifies the Iimsts of.the floodplalnﬂlondway

-{foot. ,

16,04 |Half Scale Preliminary Master. Grading Plan ™%, % 4~ o T G SR R
6.1 : One set of plans and associated PDF of plans.
6.2 Professional Engineer's seal, signature and date. 7]
& 3' Tit.te block including subdivision name and phase and daled ]
o _lrevision documentation._ .
6.4 Future phases siown but cross:hatched as information only.
6'5 Scale, not greater than d-inch = 60 feel, | | T ]
5.6 Nonh arrow.
6.7 Index or legend Kay. B
68 Benchmarks (mirimum of 2) used for site control (NAVD 88
6 g” ’ Exlstmg contours of ertire stte wilh contour intervai of ane, | |
e Y N A
Praposed contours for.channels, ponds, and other permanent
610" |stormwater management facnmes with contolr interval of one

Lacations of underground starm drains

[

Overﬂow locations for storms exceeding storm drain capacny
with elgvations. .-

oy Top elevations of storim dra:ns at aWI inlets; manholes and flow
-2 |l elevations fer all outfalls. I .

Locations of open ditches and lakes.

6,17 Flow direction arrows.

Proposed flow line elevations of all open ditches at maximum
6.18- |100 foot intervals® and 100-year flood elevations theréon

519 Fonds: Location, bot!om _elevation,.normal poo elevatlon A00-

620 |

Platted minimum building. openmg elevation for each lot,.in
lable form for all lots (excludlng basement floor elevanons)

6.2

Standard foundation'and elevation detail for slab on grade, full
basemant, view-out, partial view-out andfor walk-ut
canstruction.

. Taop of foundation'efevation for each lot,

Notation for buildars for each 1ot as to the type of structure that
may be canstructed and the view-oul, walk-out or. pad.
......... glevation, .§.5.._QP.|_‘9?P

Indicate that all Iots are above the 100-year floed E\eval:on

Iﬂdica:e that grar.fing around structures conforms lo psrimeler."
drainage requireimants.

Indlcate that backyard dramage grad\ng conforms to backyard

Boundaries and labels for, all easements rights-of-way and
|reserves

||Statement on proposed final plat: "A drainage plan has been
deve!oped for the subd
16.30" |rights of- way ar. e sarves shal! Temain at Ine esrabhshed
grades and remain unobs!rucred lo a!!ow for the conveyance

Date Printed: 2/3/2014

Wichita/Sedgwick County Drainage Plan Checklist (version: March 16, 2011)
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1.0 General Information
1.1 Drainage Plan Files

See enclosed CD and paper copies of Drainage Plan (Exhibit 1-1), Preliminary Grading Plan
(Exhibit 1:2), and One-Step Final Plat (Exhibit 1-3).

1.2 Professional Enginect’s Seal

Final report includes sealed and signed cover sheet along with sealed and signed final
drainage plan-sheet.

1.3 Site Location Map

See Exhibit I-4 for USGS Map and 1-5 for Aerial Photo of this area. The 21 and Amidon
Addition -is a.0.6-acre tract of land located i the Northeast Quarter of Section 7-1278-RIE
in the City of Wichita, Sedgwick County, Kansas. Thé area is currently unplatted. The site
is bounded on the north by 21% Street, on the west by Amidon Avenue and on the east and
south by Twin Lakes Addition.

1.4 Narrative of Development

The property is currently zoned to allow Limited Commeercial use (refer to Exhibit 1-6 for
Zoning information).. It is anticipated that this site will be-developed as a retail strip mall.
The existing site is completely impervious and covered by either paved surtaces or existing
buildings. An existing storm sewer system to carry runoff'is not available in 21 Street or
Amidon Avenue. Currént plans for paving improvemients to this intersection do not include
proposed storm sewer to pick up site flows. Post-developed-storm sewer flows will be routed
to 21% Street and Amidon Avenue as surface flow. Said surface flow will be routed through
a series of curb castings on'the:site before being slowly released to the adjoining street rights-
of-way.

Presently, the site is occupied by an existing gas station. As shown in the Drainage Plan
(Exhibit 1-1), the drainage consists of two primary areas. Run-oft from the property
traverses over land routes to the adjacent 21% Street and Amidon Avenue Rights-of-Way
before discharging to the Arkansas River to the south and the Little Arkansas River to the
east. Off=sité runoff drains to existing curbs in Amidon Avenue and 21st:Street and is routed
around the site to the north and west. Off-site runoff'to the south and cast drains to existing
curb and gutter:and/or concrete flumes within adjéining patKing lots and is routed to Amidon
Avenue and 21" Street as sutface flow. According to the NRCS Soil Survey, the
predotiinant soil type within thé property is Urban land-Canadian Complex series material.
Sec Exhibit 1-8 for NRCS Soil Survey mapand information showing existing soil types and
descriptions. '

The lies west and north of FEMA Floodways (fefer to Exhibit 1-9 for FIRM Panel 355,
Wichita, Sedgwick County, Kansas, February 2, 2007. No ‘impact on storm water shall be



-'\

addressed 1n the summary of runoff calculations text. The site does not contain wetland or

riparian-areas, and thus the development has no impact:in-that regard.
1.5 Discussion of Off-Site Conditions

Limited commercial areas are located directly north, solith, east and west of this site (See
Exhibit I-6). The original, modern land use for the site was a mixture of limited commercial
and undeveloped uses.

Total developed on-site drainage -area equals 0.50 .acres. The site development would route
off-site drainage around thessiteithrough a series of existing gutters Amidon Avenue and 21
Street Noith and gutters. and flumes in commercial areas to the east and south. Land use
within the drainage basin ‘is commercial in character. The existing grades convey storm
water away from the subject property. Storm waler is presently conveyed off-site through
the previously discussed storm water sewer systems and overland (low channels (See Exhibit
1-1).

1.6 Summary of Runoff:Calculations

Onsite Area "A" Eg(isiing Conditions Onsite Area A" Propased Conditions
CN= 92.0 Te{min)= 8.2 Aréa{ac)= 028 CN={92:0 Te(min)= 1.7 ArealAc)= 0.35
1-Year 2-Year 5-Year 10-Year | ‘25-¥ear |['100:Year 1-Yéar 2Y¥ear S-¥Year 10-Year | .25:Year | 100-Year
088 1.16 1,53 18 247 2.71 1.3 1.71 2.25 2,65 37| 3.96
Offsite Area "B™ Existing Conditions Onsite Area *B" ?roposed Conditions
CN= 92.0 Temin)=76 Area(Ac)= 0.22 CN={02:0 Te{min}= 1.9 Area{Ac)= 0.05

1-Year ?-Year S:Year | 10-Year | '25.Year | 100-Year | ‘tiYear ! 2-Year S5-Year | 10-Yeaf- | .25-Year |:-100-Year

0.7 G.81 1.2] 1.42 1.7 213 018 0.25 0.32 0.38 0.45 0.5¢7

Onsite Area "C" Proposed Conditions
CN={92:0 Te{min}= 1.4 Area{Ac)= 0.09

T-Year | 2-Year 5-Year | 10-Year | "25:Year. | 100:Year

Using the SCS Method, calculations were made to determine the existing flows from this
site. Both the existing and proposed site drainage consists of two areas as shown on. the
attached Drainage Plan, Exhibit 1-1. Oft-site drainage is considered, and shall be routed
around.the north and west property line through a series-of existing gutters and .does not enter
this study site. Each area is evaluated based on existing and proposed conditions.

Off-site'time of concentration was not considered-as offsite-areas are contained by parking lot
curbs or fluinies and 'do not enter the site. On-site-time.of concentration was estimated for all
separate. drainage areas as shown in the summary table above. On-site detention 1s not
required for this site, as the site is well under 1 dcte.in size. It is assumed that immediate
downstream capacities are adequate to handle curteiit flows leaving this site. Runoff will be
routed to-a.series of'cuirb castings and small diameter outlet pipes to meter the flow to 21"
Street North and Amidon. The final design of on-siterdrainage systems shall comply with
currerit City of Wichita design criteria. "

0.34 0.44 0.58 068 082 1.01
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1.7 Narrative Description of Permanent Best Management Practices

Thée contractor shall provide stabilized construction entrance prior to any street paving. A
buffer of 10 feet of undisturbed native vegetation shall be maintained around perimeter of
site -‘where: possible. Earthwork stockpiles shall be maintained away from any ponds. Fuel
storage 4nd refueling of equipment shall not be allowed around any ponds, drainage
channels, of othér waterways. Sediment barriers ‘will be placed al storm sewer inlets and
rock rip-rap at outlets. Sediment barriers (type determined by owner or contractor) shall be
used to prevent sediment from flowing off site. Disturbed earth shall be stabilized where
construction activity ceases for at least 14 days with owner’s choice of mulch, temporary
seed (Rye grass) during the planting season or. other suitable BMP device. BMP devices
shall be-in place until there is a good stand of grass. Disturbed portions of the site where
construction activities permanently cease shall be stabilized with permanent seed no later
than 14.days-after the last construction activity in that arca {during the planting season only).
The permanent seed shall consist of fescue of grass chosen by the owner. BMP devices shall
be used at batk of curb/edge of pavement until vegetation is 75% established.
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A site grading plan will be developed and submitted
for approval once site layout is better defined.
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Soil Map—Sedgwick County, Kansas

Map Unit'Legend
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6250 Urban land-Caradian complex, 160.0%
0:to.3 percent slopes
Totals for’Area of Interest ' 15.8 100.0%
Uspa -:Natural Resources Web Sail Survey 21312014
L Conservation Service National Cooperative Soil Survey Page 3 of 3
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2.0 Existing Conditions Information

2.1 Existing:Conditions Drainage Map

See Existing:Conditions Drainage Map on Exhibit2-1.

2.1.1 On-Site and Off-Site Topography

The existing 'topography‘ijs shown on Exhibit 2-1.

2.1.2 On-Site and Off-Site Drainage Features

Exhibit2-1 shows any water features within the site.

2.1.3° .Storm Sewer System Components

Flow within the site is cairied by overland flow, of which a majority is sheet flow. Roadway
curb and gutter along 21* Street North drain this stéeét and a portion of the site to the Little
Arkansas River. Roadway curb and gutter along Amidon Avenue drain this street and the
balance of the site to the Arkansas River.

2.1.4 Location and Boundaries of Natural Features

The site does not contain wetlands or lakes.

2.1.5 Lecation, Dimensions, and Elevations of Existing Bridges and Culvert Crossings
There are. no bridges or. culvert crossings within the boundaries of this site. However, a
series of curbs and gutters in 21" Street North and Amidon Avente carry stofm runoff from
offsite properties to the The Arkansas River and the Arkansas River, which lie east and south
of the site.

2.1.6 Location of Existing Utilities

Locates shall be called in prior to any excavation in this area. The site .contains various

_ ',ﬁtil_i-ti'E:s afﬁng all sides of the property. Fiber optic; overhiead power, underground power,
underground telephone and water mains run along the: sduth side of 21% Street Notth just

north+of the north property line. Sewer and undergrotind run along the east side of Amidon
Avenue’just west.of the west property line,



2.1.7 Groundwater Elevations

This property is in a zone identified by the Kansas Geologic Survey as likely to have
groundwater al some or all times within 18 feet of* the ;ground surface elevation. Building
with specially engineered foundations or with the lowest floor opening above groundwater is
recommended, and ownérs seeking building permits on this property will be similarly
advised. More detailed information on recorded groundwater elevations in the vicinity of
this property is available in the City Engineers’ office.

2.1.8 Delineation of Predominate Soils Based on USDA Soil Surveys

The predominant soil type is an Urban land-Canadian complex (6250) series material, which
is found in 100% of the -overall existing drainage areas. Sec Exhibit 1-6 for NRCS Soil
Survey map and information showing existing soil types and descriptions. These sotls are
classified as Hydrologic Group B soils. The Hydrologic Groups are used to select curve
numbers for the runoff calcilations in both the existing and developed conditions.

2.1.9 Land Use Types per NRCS Nomenclature

The currént land use type.can be classified as commercial. Previous use of the land mcludc,d
similar uses.

2.1.10 Footprint of Existing Impervious Areas

Currently, the portion of the property to be developed is occupied by an existing gas station.
The existing gas’ station and surrounding pavement section and fuel pumps will be
demolished prior o' commencement of construction.

2.1.11 Internal Drainage:Sub-Basin Boundaries

The total area of 21% and Amidon Addition encompasses 0.58 acres. The north basin
denoted as Area “A” is approximately 0.28 acres and :runs across the northern half of the
property as shown on the existing plan. The south basin denoted as Area “B” is
approximately 0.22 acres and runs across the southern half of the property.

2.1.12 Time:of Concentration Flow Paths

The existing condition drainage plan shows the general flow paths for each drainage area in
the basin. The site dainage is all collected in the proposed curb and gutter along the north
and west property lines and will exit the site to: the north and west through a series of
proposed curb castings and associated outlet'pipes. The flow to these areas is mostly sheet
flow with minor concentrated flow at the lower'ends of the basins.



2.2 Existing Conditions Hydrology and Hydraulics. Analysis
2.2.1 Narrative of the Hydrologic Analysis Methodology

The runoff method used to determine storm water flows was the SCS method. Supporting
data and calculation results,are shown on Exhibit2-2. The analysis was completed using the
SCS method. The 1, 2,5, 10, 25, & 100 year, 24-hour storm events were evaluated.

2.2.2 Summary Table of Drainage Sub-Basin Hydrologic Parameters

DangeBisin | Ara(Ade) | (neNirhir | I i)
Ara"Al 08 20 82
Ara'B! 02 20 76

2.2.3 Table of Existing Condition Runoff Curve Numbers

For the existing condition, the‘curve numbers were weighted based on arca of their respective
hydrologic soil groups over the site. The results are shown in the table below.

N .« (R "...{Hydrologic Area % of Area| CN
Soil # Soil.Information Group | Square Feet| Acres % Existing
6250 |Urban land-Canadian complex, 0 to 3% slopes B 12338.000 0.283) 100.00%: | 92.0

TOTALS| 12338.00] 0.283] 100.00% | 92.0

Ve oAy TR CAfea™BY 1L " |Hydrologic Area % of Atea| CN
Soil # Soil Information Group |Square Feet| Acres % Existing
6250 |Urban land-Canadian complex, 0 to 3% slopes B 9496,00| 0.218| 100.00% | 92.0

TOTALS 949600 0.218] 100.00% { 92.0

2.2.4 Table of Existing Condition Times of Concentration

Area T, (min)
Area "A" 82
Area."B" 76

0

i

Supporting :data dnd calculations are found on the time Sf concentration worksheet attached

as Exhibit'2-3.
2:2:;5 Summary Table of Rainfall Data

Rainfall information shown in Exhibit 2-4.



2.2.6 Cross-Section Data of Existing Open Channels

There are no existing open channels adjacent to-the site. Flow in adjoining streets is carried

in concrete curb and gutter. While the intersection 6f 21% and Amidon is presently planned

to be improved, curb and guiter sections in these roadways will remain virtually unchanged
adjacent to the site.

2.2.7 Existing Condition Hydrologic and Hydraulic- Analyses

Existing:condition analysis report attached as Exhibit 2-2.
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Hydrograph Return Period R

2

ﬁoﬁgﬂ} graphs Extension for AutcCAD® Civit 3D® 2013 by Autodesk, Inc:-v10
Ryarog

Hydrograph

Hyd.: Inflow Peak Outflow (cfs) Hydrograph
No. type hydis} - Description
{origin} 1:9r 2-yr 3yr 5yr 10-yr 25:yr 50-yr 100-yr
1. |SCS Runoff - 1:308 1.2 —emme 2247 2.645 3173 3.567 3.960 Prop. Area A
2 [SCSRuneff |  -—— 0.187 0.245 | -=--e- 0.321 0.378 0.453 0.510 0.566 Prop. Area B
3 |SCSRunoff | e 0.336 0.440 | - 0:578 0.680 0.816 0.917 1.018 'Prop. Area C

Proj. fite:"New.gpw

Tuesday, 02 /11 /2014




¢

. - i . e . S S . L . _ - _ .. . . I . . .. e - . .

3
Hyd rograp h Su mma ry Re plgdgﬁow Hydrographs'Extensian for AutoCAD® Civil 3D&:2013 by Autedesk; In¢..V10,
Hyd. Hydrograph |Peak Time |Timeto [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 |SCSRunoff | 1.308 1 715 2,439 S [ [ — Prop. Area A

2 |SCS Ruroff 0.187 1 715 48 | e [ e s Prop. Area B

3 |SCS Runoff 07336 1 s e | e | e Prop. Area C

New.gpw Return Period: 1 Year Tuesday, 02/ 11 /2014
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Hydrograph Report

Hyd. No. 1
Prop. Area A

Hydrogtaph type
Storm fréquency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

L1 | | | N | Ry 1

SCS Runoff
1yrs

1 min
0.350 ac
0.0%

User
2.88in

24 hrs

‘Hycrlraﬂow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autedesk; Inc. v10-

Peak discharge
Timeto peak
Hyd. volume
Curve number
"Hydraulic length
Time:of conc. (Tc)
Distribution
Shapefactor

Tuesday, 02 /11 /2014

1.308 cfs
11.92 hrs
2,439 cuft
92

0t

1.70 min
Type Il
484

Prop. Area A

Q{(cfs) Hyd. No. 1 — 1 Year Q (cfs)
2.00 2.00
1:00 1.00
0.00" e —'J —— () ()0
00 2.0 40 6.0 8.0 100 120 140 160 180 200
L Time (hrs)
- Hyd"No. 1
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Hydrograph Report

ZI-‘E'yd'raflow Hydregraphs-Extension for AutoCAD® Civil 3D® 2013-by Autodesk. Inc. v10

Tuesday, 02/ 11/2014

Hyd. No. 2

Prop..Area B

Hydrogra’ph type. = SCS Runoff Peak discharge = 0.187 cfs
Storm frequency = 1yrs Time'to peak = 11.92 hrs
Time interval = 1 min Hyd. volume: = 348 cuft
Drainage-area = 0.050 ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft

Tec method = User Time.of'conc. (Te) = 1.90 min
Total precip. = 2.88’n Distribution = Type |l
Storm duration = 24 hrs Shape factor = 484

Prop. Area B

Q{cfs) Hyd. No. 2 -1 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0:30 0.30
0.25 - - 0.25
0.20 0.20
0.15 0.15
010 - 0.10
0,05 = - 0.05
0.00. — — == = 0.00

0.0 2.0 40 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
o Time-{hrs)
—— HydNo. 2
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Hyd rog'rap“h‘ Report

Hiydraflow Hydrographs Extension.for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10

Hyd. No. 3
Prop. Area C-

Hydrograph type
Storm.fréquency

Time interval
‘Drainage area

Basin Slope
Tc method
Total'precip.
Storm duration

n

[ S | T I T B

SCS Runoff
1yrs

1 min
0.090 ac
0.0 %
User
2.88in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (T¢)
Distribution
Shape factor

[ I T TR TR TR TR |

Tuesday, 02 / 11 /12014

0.336 cfs
11.92 hrs
627 cuft
92

O ft

1.60 min
Type |l
484

Prop. Area C

Q(cts) Hyd. No. 3 — 1 Year Q(cts)
0.50 0.50
0:45, 0.45,
0.40 0.40

"0.35 0:35
0.30 0.30
0.25 0.25
0:20 0.20
0.15 0.15
0110 - 0.10
005 ———1 - 0.05
000 — — —— = — 0.00

0.0 2.0 6.0 8.0 100 120 140 160 180 200
Time (hrs})
= Hyd'No. 3
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Hydrograph Summary Report

7

ow.Hyd rographs‘éxtens‘ibn for AutoCAD® Civil 306 2013 by Apto@e_s!ﬁ_; inc. V40!

Hyd. {Hydrograph- |Peak Time' |Timeto (Hyd. Inflow Maximum Total Hydrograph
No: type. flow interval-(Peak volume hyd(s) elevation strge used Description
(origin)  |icfs)  |(min) [miin) |(cUft (ft) (cuft)
i1

1 |SCS Runoff 1.712 1 715 3,255 e T IR Progp. Area A

2 |sCsRunoff, 0.245 1 715 465 | - — | e Prop. Area B

3 |SCS Runoff 0:440 1 715 837 | e —_— | e Prop.-Area G

T New:gpw' Return Period; 2 Year Tuesday, 02/ 11 /2014
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| Hydrograph Report

Hj‘iQréﬂow Hydrographs.Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10

Tuesday, 0271112014

Hyd. No. 1
Prop. Area A
Hydrograph type = SCS Runoff Peak discharge = 1.712 cfs
Storm frequency = 2yrs Time to peak = 11.92 hrs
Time interval = 1 min Hyd. volume = 3,255 cuft
Drainagée area = 0.350 ac Curve number = 92
Basin Slope = 00% Hydraulic length = 0ft
Tc'method = User Time of conc. (Tc) = 1.70 min
Total precip. = 3.60in Bistribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Prop. Area A
Q (cfs) Hyd. No. 1 - 2 Year Q {cfs)
2.00 2.00
1.00 1.00
0.00 == j - : = (.00
0:0 2.0 4.0 6.0 8.0 0.0 12.0 14.0 16.0 18.0 20.0
o Time (hrs)
— Hyd NO: 1
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Hydrograph Report

Hydraftow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Ing. v10

Tuesday, 02/11/2014

Hyd. No. 2

Prop. Areéa B

Hydrograph type = SCS Runoff Peak discharge = 0.245 cfs

Storm frequency = 2:yrs Time to peak = 11.92 hrs

Time:interval = 1min Hyd. volume = 465 cuft

Drainage area = 0.050:ac Curve number = 92

Basin:Slope = 00% Hydraulic length = 0ft

Tc'method = User Time of conc. (Tc) = 1.90 min

Total precip. = 3.60in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484
) Prop. Area B

Qlefs) Hyd. No. 2 -- 2 Year Q:(cfs)
0:50 0.50
0.45. 0.45
0.40 -0.40
0.35 0.35
0.30 030
0.25 0:25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 - 0.05

- 0.00 : — | = 0.00

0.0 2:0 40 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Time (hrs)

= Hyd No. 2
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Hydrograph Report

10

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10

Tuesday, 02 /11 /2014

Hyd. No. 3

Prop. Area C

Hydrograph type = SCS Runoff Peak discharge = 0.440 cfs

Storm frequency = 2yrs Time to peak = 11.92 hrs

Time interval = 1 min Hyd. volume = 837 cuft
Drainage area = 0.090 ac Curve number = g2

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 1.60 min

Total precip. = 3.60.in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

Prop. Area C
Q (cfs) Hyd. No. 3 - 2 Vear Q(cts)
0:50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 - 0.20
0:15 0.15
0410 - 0.10
0.05 - - 0.05
0:00. e ‘ - 0.00
0.0 2:0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Time (hrs)
—HydING. 3
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Hydrog raph S u m mary Rep&dﬁow Hydrographs Exiension for AutoCAD® Civil-3D® 2013 by Autodesk, Inc. v10
Hyd. Hydr’og_raph Peak: Time Timeto |Hyd. Inflow . M;lxim'ym Total I:Iydr'ogr'aph
|No. type flow. interval |Peak volume hyd(s} elevation strge-used Description
{origin} (cfs) {min) |{min} (cuft} 1y {cuft)

1 18CS Runoff 2.247 1 715 4380 | e | eeesm [ e Prop. Area A

2 |SCS Runoff 0.321 1 715 623 | e e Prop. Area B

3 [sCS'Runoff | 0.578 1 715 S 2 TR (p— Prop. Area G

New.gpw Return.Period: 5 Year Tuesday, 02/11/2014




-

L . . P

-

-

i ' '

e'- 1

“Hydrograph Report

12

Hydraflbw Hydrographé!‘Ext_eﬁg‘?ioq.'jor_A'utoCAD@ Civil 30® 2013:by Autodesk, Inc. v10

Hyd. No. 1
- Prop. Area A

Tuesday, 02/ 1112014

Hydrograph-type- = SCS Runoff Peak discharge = 2.247 cfs
Storm:frequency = 5yrs Time'to peak = 11.92 hrs
Time interval = 1 min Hyd.-volume =. 4,360 cuft
Drainage.area = 0.350 ac. Curve number = 92
Basin Slope = 00% Hydraultic length = 0ft
Tc method = User Time:of conc. (Tc) = 1.70 min
Total precip. = 4.56%in Distribution = Type ll
Storm-duration’ = 24 hrs Shape factor = 484
N Prop. Area A
Q(cfs) Hyd. No. 1 - 5*Year Q {cfs)
3.00 3.00
2.00 2.00
1.00 1,00
0:00- ) . 0.00
0.0 20. 4.0 6.0 8.0 10.0 120 14.0 16.0 18.0 20.0
Time (hrs)
. Hyd-NO. 1
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Hyd rograph Report

13

‘Hydraflow, Hydrdgraphs Extension;for AutoCAD® Civil 3D®2013 by Autodesk; inc: w10

Tuesday, 02/ 11 /2014

e Hyd NO. 2

'Hyd. No. 2

Prop. Area B

Hydrograph type = SCS Runoff Peak:discharge = 0.32%.cfs

‘Storm frequency = 5yrs Time to peak = 11.92 hrs

Time interval = 1 min Hyd. volume = 623 cuft.
Drainage area = 0.050 ac Clrve number = 92

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 1.90 min
Total’piie(:'ip, = 4.56in Distribution = Type

Storm duration = 24 hrs Shape factor = 484
, Prop. Area B

Q {cfs) Hyd. No. 2 = 5 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 ' 0.35
0.30 0.30
0.25 = == - 0:25
0:20- 0.20
0:15 0.15
0:10 - 0.10
0.05 ———I - 0.05
0/00 — — — 0.00
0:0- 2.0 40 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Time (hrs)
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Hydrograph Report

14.

Hydréflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autadesk, Inc. v10

Tuesday, 02/11 /2014

Hyd. No. 3

Prop. Area C

Hydrograph type = SCS Runoff Peak discharge = 0.578 cfs

Storm frequency = 5yrs Time to peak = 11.92 hrs

Time interval = 1 min Hyd. volume = 1,121 cuft
Drainage area = 0.090 ac Curve number = 92

Basin Slope = 0:0% Hydraulic iength = 0ft

Te method = User Time of conc. (Tc) = 1.60 min

Total precip. = 4.56 in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Prop. Area C
Q (cfs) Hyd. No. 3-- 5 Year Qlefs)
1.00 1.00
0.90 0.90
0.80 — 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 — - 0.20
0.10 - _ ;k — — 0.10
0.00 — B ——— S
0.0. 20 4.0 6.0 8.0 10.0 12:0 14.0 16.0 18.0 20.0

— Hyd.No. 3

Time (hrs)
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Hyd og ra p h S umm a ry Re p|'9 raflow Hydrographs:Extension for AutoCAD® Civil 3D® 2013 by Autodesk,.Inc: w10
Hyd: |Hydrograph |Peak Time |[Timeto |Hyd. Inflow Maximum Total Hydrograph
No: type flow interval |Peak vofume hyd(s} elevation strge used Description
{origin) {cfs) {min) {min}, (cuft) (ft) {cuft)

1 |SCSRunoff 2.645 1 715 5,197 e e B Prop. Area A

7 1SCS Runoff 0.378 1 715 i 2 I— S Prop. Area B

3 |SCS Runoff | 0.880 1 715, | 1,336 | - Prop. Area C

New.gpw. Return Period: 10 Year Tuesday, 02 /1172014
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16

Hydraflow Hydrographs Extension forAltoCAD® Civil 3D® 2013 by Autedesk, Inc. v10,

Tuesday, 02/11/2014

Hyd. No. 1
Prop. Area A
Hydrograph type = SCS Runoff Peak discharge = 2.645cfs
Storm frequency = 10yrs, Time to peak = 11.92 hrs
Time’interval = 1 min Hyd. volume = 5,197 cuft
Drainage area = 0.350ac Curve number = 92
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Te} = 1.70 min
Total precip. = 528in Distribution = Type ll
Storm duration = 24 hrs, Shape factor = 484
, Prop. Area A
Q {cfs) Hyd. No. 1 - 10 Year - Q (cfs)
3:00 3:00
2.00 2:00
1,00, 1.00
0.00 , —5—-—-) , = 0.00
0.0 20 4.0 8.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Time (hrs)
— Hyd No. 1
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Hydrograph Report
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Hydraflow Hydrographs Extension for AutoCAD® Civii 30® 2013 by Autcdesk, Inc. v10

Tuesday, 02/11 /2014

Hyd. No. 2
Prop. Area B _
Hydrograph: type = SCS Runoff Peak discharge = 0.378 cfs
Storm frequency = 10yrs Time to peak = 11.92 hrs
Time interval = 1 min Hyd. volume = 742 cuft
Drainage area = 0.050 ac Curve number = 92
Basin Slope = 0.0 %. Hydrauiic length = 0ft
Tc method. = User Time of.conc. (Tc) = 1.90 min
Total precip. = 528in Distribution = Typel ll
-Storm duration = 24 hrs. ~Shape factor = 484
‘_ Prop. Area B
Q (cfs) Hyd. No. 2 -- 10 Year @ (cfs)
050 ———— — — — 0.50
R E— — e E— s —
0:40 ————— — ————+———F——+ 040
035+ . = — - - - 03
030 +———————— — 1 030
025 4 ————+— - ——F—F———+ 025
0.20 —+ 020
0.15 0:15
010 - _ 0.10
0:05 - - 0.05
0.00 - ——t : == 0.00
0.0 2.0 4.0 8.0 8.0 10.0 120 14.0 16.0 180 20.0
Time (hrs)

— 'H‘yd‘ No. 2
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Hydrafiow Hydrographs Extension:for AutoCAD® Civil 3D0® 2013 by Autadesk, Inc. v10

Tuesday, 02/ 11./ 2014

Hyd. No. 3
Prop..Area C
Hydrograph type = SCS Runoff Peak discharge = (0.680.cfs
Storm freguency = 10yrs Time'to peak = 11.92 hrs
Time interval = 1 min Hyd. volume = 1,336 cuft
Drainage area = 0.090 ac Curve humber = 92
Basin Slope = 0.0% Hydraulic length = 0Qft
Tc method = User Time:of conc. (Tc) = 1.60 min
Total precip. = 5.28%n Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Prop. Area C |
Q {cfs) Hyd. No. 3 - 10 Year Q (cfs)
1.00 - 1.00
0:90 - 0.90
0.80 0.80
0.70 - -+ 0.70
0.60 — 0.60
0:50 = = 0.50
040 = 0.40
0:30 0.30
0.20 — 0.20
0:10 = - 0.10
000 +—— —= : e —= — (.00
00 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Time (hrs)
= Hyd No. 3 '
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Hyd rog raph S umma ry Replgdlr:;ow Hydrographs.Extension for AutoCAD® Civil 30® 2013 by Autodesk, inc. v10
Hyd; |Hydrograph. |Peak Time |[Timeto |Hyd. Inflow Maximum. Total Hydrograph.
|No. type flow interval’iPeak volume hyd(s) elevation strge used Description
{origin) (cfs) (min)  [(mim (cuft} (ft) (cuft}
"1 |SCS Runoff 3173 1 715 6,319 | e | e [ e Prop. Area A
2 18CS Runoff- 0.453 1 715 903 | e e e Prop. Area B
3 iSCSRunoff | 0:816 1 715 1625 | Prap. Area C
New.gpw Return Period: 25 Year Tuesday, 02 /11 /2014
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Hydrograph Report

20

Hydraflow Hydrographs Extension for AutoCAD®:Civil 30® 2013 by Autodesk, Inc. v10

Tuesday, 02/ 11./2014

Hyd. No. 1

Prop. Area A

Hydrograph type = SCS Runoff Peak discharge = 3173 cfs

Storm frequency = 25.yrs Time-to peak = 11.92 brs

Time interval = 1 min Hyd. volume = 6,319 cuft

Drainage:area = 0.350 ac Curve number = 92

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (T¢) = 1.70 min

Total precip. = 6.24 in Distribution = Type |l

Storm duration = 24 hrs Shape factor = 484

Prop. Area A
Q (cfs) Hyd. No. 1 — 25 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 = 1.00
0.00 =< . _ _ ——_ (.00
0.0, 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 200
S Time {hrs)
= HydNo. 1
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Hydrograph Report

21

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Aufodesk, Inc. v10

Tuesday, 02 /11 ..2014

Hyd. No. 2

Prop. Area B

Hydrograph t'ypé = SCS Runoff Peak discharge = 0.453 cfs

Storm frequency = 25 yrs.. Time to peak = 11.92 hrs

Time interval = 1 min Hyd. volume = 903 cuft
Drainage area = 0.050'ac ‘Curve number = 92

Basin Slope =00% Hydraulic length = 0ft

Te.method = User Time of conc. (Tc) = 1.90 min

Total precip. = 6.24 in Distribution = Type Il

‘Storm duration = 24 hrs Shape factor = 484

‘. Prop. Area B

Q (cfs) Hyd. No. 2 -- 25 Year Q {cfs)
0.50 050
0.45 — 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
020 0.20
0.15 — 0.15
0.10 ¢ - — 0.10
0.05 — 0.05
0.00 ———— —Tr— 0.00

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Time {hrs)
— Hyd No. 2
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Hydrograph Report

Hydraflow Hydrographs Exterision for AutcCAD® Civil 3D® 2013 by Autodesk, Inc. v10 Tuesday, 02/11 /2014

Hyd. No. 3

Prop. Area C

Hydrograph type = SCS Runoff Peak discharge = 0816 cfs
Storm frequency- = 25yrs Time to peak = 11.92 hrs

Time interval = = 1 min Hyd. volume = 1,625 cuft
Drainage area = 0.090 ac Curve number = 92

Basin Slope = 0.0 %. Hydradilic length =0ft

Tc:method = User Time of conc. (Tc) = 1.60 min

Total precip. = 6.24.in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Prop. Area C
Q (cfs) Hyd. No. 3 - 25 Year Q(cfs)
1.00 — 1.00
0.90 - — —————— 0:90
0.80 — 0.80
0.70 - — —F+ 0.70
0.60 0.60
0.50 — 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.0 —— 0.10
0.00 , S ——————] — =
0.0 20 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0

ey NO. 3

Time {hrs)
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Hyd rog ra ph S umma ry Re pk?dlr:atow Hydrographs Extension for AutaCAD® Civil 3D® 2013 by Autodesk,.Inc. v10
Hyd.|Hydrograph. [Peak  [Time |Time'ts |Hyd. Inflow  |Maximum Totat Hydrograph
No. type flow interval |Peak; velume  |hyd(s) elevation’ strge used Description
{origin} (cfs} (min)  |{min) {cuft) {ft) {cuft)

1 |SCSRunoff | 3.567 1 715 7165 | — | e Prop. Area A

2 |SCS Runoff 0.510 1 715 1.024 | - e S I Prop. Area B

3 |SCS Runoff 0:917 1 715 1842 | - e - Prop. Area C

New.gpw Return Period: 50 Year Tuesday, 02/ +1 /2014
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Hydrograph Report
'rH;ydraflow Hydrographs-Extension for AutcCAD® Civil 3D® 2013 by Autedesk, Inc. v10 Tuesday, 02\‘/ 1142014
l Prop. Aréa A
m Hydrograph-type = SCS Runoff Pedk discharge = 3.567 cfs
_ l Storm frequency = 50 yrs Time to peak = 11.92 hrs.
Time interval = 1 min Hyd. voiume = 7,165 cuft
: Drainageiarea = 0.350 ac Curve: number = 92
l Basin Slope = 0.0% Hydraulic length =0ft
- Tc method = User Time of conc. (Tc) = 1.70 min
o Total precip. = 6.96'In Distribution = Type ll
| l :Storm duration = 24 hrs Shape-factor = 484
. Prop. Area A
Q(cfs) Hyd. No. 1-- 50 Year Q (cfs)
' 4.00 : 4.00
. 3.00 3.00
l 200 ‘ 2.00
l 1.00 , . 1.00
:; l 0.00 _ : 0.00
| 0.0 2.0 4.0 80 80 10.0 12.0 14.0 16.0 18.0 20.0
o . Time (hrs)
l = Hyd No. 1
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Hydraflow Hydrographs Extension.for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10

Tuesday, 02 /171 /2014

Hyd. No. 2

Prop. Area B

Hydrograph type = SCS Runoff Peak discharge = 0.510 cfs

Storm frequency = 50 yrs Time to peak = 11.92 hrs

Time: interval = 1 min Hyd. volume = 1,024 cuft
Drainage area = 0.050 ac Curve number = 92

Basin Slope = 0.0% Hydraulic length = (O ft

Tc method = User Time of conc. (Tc) = 1.90 min

Total precip. = 6.96.in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Prop. Area B
Q:(cfs) Hyd. No. 2 — 50 Year Qcts)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 — — 0.70
0.60 0.60
0.50 - 0.50
0.40 0.40
0.30- - 0.30
0.20 0.20
0110 — 0.10
0,00 , = |~ — 0.00
0.0 2:0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Time {hrs)

= Hyd No. 2
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Hydraflow Hydrographs:Extension for AutoCAD® Civil3D® 2013 by Autodesk, In¢..v10

g == 3
Tuesday,02/11/2014

e Hyd No. 3

Hyd. No. 3

Prop. Area C

Hydrograph type = SCS Runoff Peak discharge = 0917 cfs

Storm frequency = 30 yrs Time to peak = 11.92 hrs

Time interval = 1 min Hyd. volume = 1,842 cuft
Drainage area = 0.090 ac Curve number = 92

Basin Slope =0.0% Hydraulic {ength = 0ft

Tc method = User Time-of conc. (Tc) = 1.60 min

Total precip. = 6.96n Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Prop. AreaC

Q {cfs) Hyd. No. 3 - 50 Year Q (cfs)

. 1.00 1.00
0.90 - 0.90
0.80 0.80
0.70 — 0.70
0.60 0.60
0:50 0.50
0:40 0.40
0.30 - 0.30
0.20 0.20

- 0.10 - 0.10
0.00 : = - : 0.00

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Time (hrs)
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Hyd rog ra p h S umma ry Re'p}—gd'r;tow Hydrographsivaténsibn for AutaCAD® Civil 3D® 2013:by'AutddeskInc; vi0
Hyd.i|Hydrograph |Peak Time |Timeto [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 3.960 1 715 B.012 BT I I Prop. Afea A
© 2 '|SCS Runoff 0:566 1 15 1,145 e —amm Prop. Area B

3 |SCS Runoff 1.018 1 715 2,060 e e . Prop. Area C

New.gpw Return Pericd: 100 Year Tuesday, 02/11/2014
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. v10

Tuesday, 02 /11 /2014

Hyd. No. 1
Prop. Area A
- Hydrograph type = SCS Runoff Peak discharge = 3.960 cfs
Storm frequency = 100 yrs Time to peak = 11.92 hrs
Time interval = 1 min Hyd. volume = 8,012 cuft
Drainage area = 0.350 ac Curve number = 92
Basin Slope = 00% Hydraulic length = 0ft
Tc method = User Time of conc. (T¢c) = 1.70 min
Total precip. = 7.68in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Prop. Area A
Q (cfs) Hyd. No. 1 - 100 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 . : e 0.00
0.0 2.0 40 6.0 8.0 10.0 12.0 14.0 16.0 18.0. 20.0
Time (hrs)
== Hyd No. 1
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Hydrograph Report

Hydrafiow Hydrographs Extension for AutoCAD® Civil 3D® 2013 by Autedesk, Inc. v10

Tuesday, 02 /.11 /2014

=i Hyd No. 2

Hyd. No. 2

Prop. Area B

Hydrograph type = SCS Runoff ‘Peak discharge = 0.566 cfs

Storm frequency = 100yrs Time to peak = 11.92 hrs

Time interval = 1 min Hyd. volume = 1,145 cuft
Drainage area = 0.050 ac Curve number = 92

Basin Slope = 0.0% Hydraulic length = Oft

Tc method = User Time of conc. (Tc) = 1.90min

Total precip. = 7.681in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Prop. Area B
Q@ (cfe) Hyd. No. 2 -- 100 Year Q (cts)
1.00 1.00
0.90 0.90
080 0.80
0.70 0.70
0.60 0.60
0.50 ~ 0.50
0.40 0.40
0.30 — 0.30
0.20 0.20
510 0.10
0.00 B — — . 0.00
0:0 2.0 6.0 8.0 12.0 14.0 16.0 18.0 20.0

Time (hrs)
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Hyd?éﬁéw-Hydrographs Extension for AutoCAD® Civil 3D®'2013 pgAg'to'désk,‘tnc. v10

Tuesday, 02 /1172014

i Hyd NO: 3

Prop. Area C

Hydrograph type = SCS Runoff Peak discharge = 1.018 cfs

Storm frequency = 100 yrs Time to peak = 11.92 hrs,

‘Time interval = 1 min Hyd. volume = 2,060 cuft
Drainage area = 0.090 ac Curve number = 92

Basin Slope = 0.0% Hydraulic length = 0ft

“Tc iethod = User Time of conc. (Tc) = 1.60 min

“Total precip. = 768in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484
o Prop. Area C

Q (cfs) Hyd. No. 3 — 100 Year Q (cfs)
2.00 — 2.00
1.00 - 1.00
0.00 - —— < 000

0.0, 2.0 4.0 6.0 8.0 10.0 120 14.0 16.0 180  '20.0
Time {hrs)
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Hydraflow Rainfall Report

3

Hydraflow Hydrographs Extension for AutoCAD® Civii 30® 2013 by Autodesk, Inc. v10

Tuesday, 02!/ 11/ 2014

I—Return Ihtensity-Duration-'Frequency*Equaﬁon Coefficients (FHK)
Period -
{Yrs} B D E (N/A)
1 41.0543 10.4000 0:7875
2 50.0005 11.6000 07849 | eemese
3 40000 0.0000 0.0000
5 64.6695 13.4000 0.7859
10 79.3896 14.8000 0.7987
25 97.1176 15.9000 0.8040 | eeeee
50 114:6780 16.8000 08146
100 126.7670 17.2000 08131 | -
File-name: SedgwickCo.IDF
Intensity = B/ (Tc + D)*E
Eetum Intensity Values (in/hr)
Period
{Yrs) |5min 10 15 20 25 30 35 40 45 50 55 60
-4 477 3.82 3.21 2.79 2.47 2.23 2.03 1.87 1.74 1.62 1.53 1.44
2 5.51 4.48 KRN 3.33 2.96 2.68 245 226 210 1.97 1.85 1.75
3 0.00 0.co 0.00 '0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 6.56 5.43 466 4.10 3:68 3.34 3.07 2.84 2.64 2.48 2.34 2.21
10 7.31 6.1% 5.28 4.66 4.19 3:81 3.50 3.24 3.03 2.84 2.67 2.53°
25 8.43 7.10 6.16 5.46 492 4,48 412 3.82 3.57 3.35 3.16 2.99
50 9.32 7.87 6.85 6.08 5.48 5.00 4.80 4:27 3.99 374 3.53 334
100 10.19 | 864 7.53 6:70 6.05 5.52 5:09 472 4.41 4.14 3.91 3.70

Teo = time'ituminutes. Vdlues may exceed 60.

Precip..file name: SedgwickCo.pep

Rainfall.Precipitation Table {in)

Storm )

Distribution 1y 2yr 3yr 5-yr 10-yr 25-yr | 50-yr  |100-yr
'SGS 24-hour 2:88 3:60 0.00 4.56 528 6.24 6.96 7.68
iSCS6-Hr 1.98 252 0.00 3.30 3.90 468 5.28 5.88
(Huff-15t 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
"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 0000 | G.00 0.00 0.00 0.00 0.00 0.00
‘Custom 0.00 0.00 0.00 0:00 .00 000 | 0:00 000
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I

Subbasin Name

Existing: Area: "A"" s

Selécteds>

Drainage Area (ac]8.28. @ Z
~Drainage Area (sq mi]0.0004375
Sheet Flow “Total
Select (0 or 1) - r AL [ T I | L N \0:seqments;
Length (ft) e I530, A L . oA . . . i "0.feetlength
|Top Elevation {ft) . ¥5316] - - Sk e o AR % L
‘|Bottom Elevation {ft), |00 TSN RERE] Al T - N A C atlH - U :
Caver 0:13, Rangs. natural” ~ ® Choose Cover Typm " ‘|Choose Cover.Type: Cheose Cnver;!'ype = Choosa Cover.Typet . #_
Specify aitemata 'n” e e | e - ) P - [t S TR | S
Sheet Flow 'n” {dim) §.130 0.0Q0 0.000 0.000 0.000
2.y 2&hr Rainfall {ins) 350 3.50] - 3.50 3.50 3.50
Drop (ft) 2 8] Q 0 0 0 feet drop:
Skope () 0.0023 0.0000, 0.0000 0.0000, 0.0000)
Slope {%) Q.28 2.09 0.00 .0.00 0.00
Velocity (fps}
Travel Time (Prs) .
Travel-Time (mins) 0.0 mins travel
Shallow Concentrated Flow . Total
Select (Dor 1) e o b e afE e B - . I | - L] “TTTEQ 17 segments:
Length (/) B . T Y| T 5}, 530 teet length
Top Elevation (fty L . " - S il | N S AL R e 3 ’
Boitomn Elevation {ft). ™. w.r ot 4318 Joer ! P | afie PR S | N S ~
Cover 20.3%Paved - Choosa Covana?ypa Choom GovsrT ypa e Choose Cover }'ype 4 *Fa - [Choose Cmar;i’ypa
|Specify alternate 'K” . LT L™ P, o RO N I R e et o] 6 N
Surface Coeff (dim) 2035 D.DU 0.00, 0.00
‘IDrop (f) 2[ g g D] 1.5 feet drop
Slope (fif) 0.002§] 0.0000 0.0000) 0.0600]
Slope (%) 0.28 0.00 0.00 0.00]
Velocity (fps} 1.08]
Travel Time {mins) 818 8.2 mins travel
Totai.
Select {0 o7 1) . = s LI - 5o ] R 9] 0 segments,
Length {t): - o =867 - -3 i } S ] v . 1] O festlength
Top Elevation (ft) e e 11365] . - 2642317 . A A UV M : TR
'[Bottom Elevation (ft)” T N =] A26332) . . i R B B
Channel Lining 0.03rGragsed” L Choose Llnmg Typex
Bottom Width (ft} j L. 1400
Left Side Slope (H:V) R R 0. .
Right Side Stope (H: V) P R W 1] ey
Depth {ft) f ~- . Boa|
Specify altemate "n”- [P - L S
Manning "n” {dim} :0.000;
Drop {fi} 0 0 feet drop
Slope (ftft) 0.0000 0.0000]
Slope (%) - 0.0G 2.0¢
Flow Area (sq ft} 2.00 2.0,
Wet Perimeter (ft) 3.83 383
Hydraulic Radius (#) 0.52 0.52
Velocity (fps}

Normal Flow (cls)

Travel Time (mins)

0.0 mins travel

Velocity {fps)

Nomal Flow (cfs)

Travel Time {mins)

" Open Channel Plpe F!ow . . Total
Seiect (Dor 1} w EOE | A ) TR ~ 40| O.segments
Length (/) i Y (o] B 404 1215 5 .5168] 0 feet length
Top Elevatien (it} *1267.9] - SEARST.O2 el T .. 6648 6556 1265.23
Bottom Elavation [t} “i267.02t: ) R o0 R JESAN LS . e TEBET o ¥ 126423
Pipe Material () 014% Concmle wisome debrig0. 0141Concrete wfsume debrgﬁ 01& Corcrete wisome deblig0. 014JConcrele wlsorne debrig 0.0247 Cormgated Metaltr= =
Diameter {ins) : 48,008 s 24 . T 130,00 8. L L EB0DP S TR ST WY T 48.00
Fiow Depth (ins) o T 18.00( i 30,00 o 36001 . . . .. 48.00 ‘
Specify aiternate "n" Y I P i b P P AR D S s S | [y T
Manning "n' {dim} 0.014 0.0%4 0014 0.014 0.024
Drop {ft) 1 1 -0 4] 1 0-feet drop
Slope (1) -0.0067] 0.0013) 0.0007 0.0012 5.0060)
Slope {%) 0.67 0.13 0.07 0.12 0.60
Theta {radians) 6.283 6283, 6.283 8.283 6283
Flow Area (sq fi) AT 3.14 491 7.07) 12.57]
\Wet Perimeter (ft) 4.71 6.28 7.85 §.42 12.57|
Hydraulic Radius {ft} 0.38 0.50 0.83 0.75 1.00

0.0 mins travel

Travel Time (mins}-

Total

Select {0 or.1) & - 'O, segments

Length (i) - 115D {.feat length

Top Elevation (1) | B )

Bottom Elevation {f) & B 5.5 *’%;» _v_12B]} P § W :

Hydraulic Radius (ft) T L - X . CE OHe o s D R e OO o AP [0

Channel Lining . 0025>Cfean Eanha e Choogc n‘!‘ype > i|Choose CaleriType:.” ~ - T|Choose CoverType® V& ™ Cnocse Ccve:.Typa\- N

Spedfy allemate .'n” FXN R w 4 W CEELE L ST e R PR D e R -

Marning . {dim} € 025 0.000] 0.000) 0.000]

Drog (ft) 4 4] 0 0 0] Ofeetdrop

Slope (] - 0.0267, 0.0000 0.0000, 0.0000] 0.0Q00

Slope {%;}° 267 0.00 0.00 0.00 (.00

Velocity (fps) )

Travel Time (mins}: 0.0 mins travel

- ‘Other [Compu(ed Separately) Total

[Salect (G or) B s ok ak B8 O] O segments
'[Length (f) = C TR e Q fest length

Drop (ft) | — R R | 0 feet drop

Velocity (ips) - T ”"‘!i il ST T e 3100

Slope (fA) - 8500 1.0060

Slope (%) 2.00 100.00

0.0 mins travei

'Total for. Subbasin
Segments’ 3,
Lengih ) 530
Drop (ft) 2
Slope {fuft) ' 0.0028




l Subbasin:Name Exustmg Area- e
- ! Drainage Area (ac]0.22¢, .~ :
‘Drainage Area {sq mij0 000343?5
Sheet Flow . Jotal
-;u.eh.-étm»'-SEIecl {Dor1): - T N e e i T 2] i CooTE ;LT : 9] 1 segments:
Length (ft) cr : 1 T e P , T [ L . e - RN Sl | I -f{eet _I_éngt.h‘
Top Eievation (f) . [.7 ¢ ) : ” g T P e D " . . .
Bottom E|evatlon (ﬁ) ¢ » PN T VO W ] p) 1
Cover o 24“Densa grasses: T T Chouse Cnvar ?ypa A" - *|Choose Coven.Typel i G?rmse CoverTyDa- R
Specify allemate "n" T T e S s PR S cha - ey LR e T AR b 8
Sheet Flow .. (dim} 0.240] 0.000 i ,0.000 ©.000 €.000)
2-yr, 24-hr Rainfail {ins) 3.50] 3.50 - 3.50 3.50 3.50
DCrop {tt) 0 0 Q Q 0 0 feet drop
Slope [fifft) 0.011¢ 0.0500) 0.00001 0.0000, 0.0000
: Stope (%) - 1,19} 0.00 6.00 0.00 0.00]
. elocily (fps) . 0.03)
' Travel Time (hrs) ) 0.095] ]
Travel Time {mins) 571] . | | 5.7 mins travel
selecteds> . __Shallow Concentrated Flow Total
Select (0 or 1) et | g i S 1 I Rttt o O vl . o —re O] 1 segments
Lengtn (ft) P g o e G s 1 . “13) - - . " o ] 155 feat Iength
Top Elevation (ft) M 1315 18] A v . L e o5 e < j L bad
. Bottom Elevation (it} e L A UL P VRl - T m W b - o ¥ 1
* Cover 25 B Choose Cn\«'ar'Typa 5 "“; - Choose CoverJTypa’ A :|Chrose CoverJype‘ ="=-1 " |Choose Cover.Typs -
’ Specify alternate "K* _ |* = EUET b R b3 B A e B e B ] e o T T e
Surface Coeff (dlm) 20.30 0.60 0.00 0.00] D.Oﬁ'
Orop (1) 1 G 0 0 0% 1.3 feetdrop
| Slope (fift) 0.0083) 0.0000 0.0000] 0.0000! 0.0000]
- Stope (%] £.83 0.00 0.00 9.00 0.00
1 Velocity (fps) 1.85 . .
t Travel Time {mins) 139 1 1.4 mins travel
- sefocted>>
|' - Open Channel Ditch Flow ) Total
\ - Select (D or 1) [ . s L] g ELrtts ADDEE 1 I 1 segments
o | Length {f) . - ‘. 144510 P I PRI 455 feat igngth
: Top Elevation (ft) s S i64.23)° M oF v S =1
' Bottom Elevation {ft} - - - 43560 ¥ L TEE e 162.8) I e T |
) Channel Lining~ ~ 0. OG*GrassedJ L v 005‘Rouqh NaturaiS(reamh ! Choosa me_q Type’ * 7. tChoose Lining:Type. " ...
I Bottom \Mdith {ft) e T 2 8.00]... L D e Nt T 1. )
! Left Side Slepe (H.V}  |. * ‘4.00] T T vl 1 o)
' !I. Right Side Slope (H.V}.|. .. 1300 P - e, Y R R 1 I
" Depth {ft): u . 8041 o wde 100 T e 31000
- ' Specify alternatle ™'n” . ., 0T C Nl ey I I T e ek
+ |Manning “r" (dim)} 0.030 0.000 0.000
’ { Drop () 9 = 0 0 g feet drop
“ Slope (ftft} 00198 0.0000 0.0000
i Slope (%) ~ 1.98] 0.00 0.00
. : Flow Area (sq ft) 162.00 2.00] 200
Wet Penimeter (ft) 49.71 3.83 3.63
l Hydraulic Radius (). 3.28 0.52 '0.52!
H Velocity {fps) 15.35
.} Nommal Flow (cfs} 245873 i
Travel Time (mins) 0.48] . 0.5 mins travel
. Open Channel Pipe Flow Total
: Select (D or 1) e 0 e T wel TR - w80l D segments
Length (ft) \ e e 4000 c v 82| 0 feetiength
- Top Elevation (it} T i 187.021 . e o L. as. 165,23
Bottom Elevation (ff).  Fe. v e .. ST B8648]T F| Ces w0 564.23].
‘ Pipe Material 0.0175Roug concretef - 001?*Rog_gh concrsie A ~ |0, 024¢Conugated Matal % ¢
Diameter (ins) i Dt T bl 324,000 37 e 248 .00
Flow Depth (ins} witte N . $24.00 - T . 14800
[Specify altemate "n” | I P T SR N Tl M
* Manning 'n" {dim) B 0.017 0.034
|Crep (ft) 1 1] 0 feetarop
Slope () §.0013 5.0055
l Slope (%) 0.13 .55
Theta {radians) 6.283 §.283
1 Flow Area (sq ft) 314 13.57]
Wet Perimeter (ft) 6528 12.57]
Hydraulic Radius (ft) a.38 .50, 1.00]
Velocity {fps)
Nermal Flow (cfs) R
l Travel Time {mins) 0.0.mins travel
N Open Channel General Flo Total’
Select (0 or.1) e S S O segments
) Length (i) e ] OO 0 feet jength
: Top Elevation (#) " ”k cE '%30 .
l Bottom Elevation {ft}- i - | '
n i Vo “m;... L E =10€>‘

Hydraulic Radius (f).
Channel Lining_ ™~
Specify altemate 'n*
JManning "n” (dim}’
Drop (1}

Slope (fift)

Slope (%)
|Velocity (fps) - . .
[TravelTime (mins) . _ . 0.0 mins travel

Choose CoveriTypa s B
N T N .
0.000
o] 0 feetdrop
4.0030
0.00]

Total
Q' segments;
Q feet length
0 feet grop’

[Select (@ o1
Length {ft}

Drop {ft)

Velocity (fps)

Slopa {fift}

Slope (%) -
Travel Time {mins}

0.0 mins travel

‘Total for Subbasin
%egments : : .3
Length {ft) 636
Drap (1) 11
Slope (fuft) 0.9187
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AppendixB

. 1988 Drainage Ciitetia Manual
s City of Wichita, :Kansas:
: Rainfall Intensity Table, for Sedgw10k County, KS

The following tabulation contains rainfall mtensﬁy in mches -per hour as derived from ESSA
Weather: Bureau Technical Paper 40 Modified to NWS: Hydro—35 1977 During First Hour.

4 '
i
-: - - -i
" o
i

'-—" Table 1 Ramfall Intensﬁy Tablé (Duration 15 min = 120.fin)-
)

l 0.0833 5 ' 4:18 5.57 | 6.53. | 7.41. | 8.52 9.48. 10.32
i 0.1000 & £.3.99 1.5.22 | .35 |, .09 | B.18 9.09 5 .89
N 0.1167 7 ©3.81 .02 | 5.39 | g.81 7.84 B.74 5.50

l""' 0.1333 a 3.66 | 4.89 [ 5.75 | 6.55 | 7.55 8 42 9.15

- 0.1500 9 3.52 4.70 | 5.54 | 6.31 7.28 8.132 8.83
o 0.1667 10 . 3.39 4.52 | 5.34 ! 6.09 7.04 7.86 8.54

| 0.1833 11 3,27 4.36 | 5.16 | 5.189. | &.8% 7.61 2.27

l 0.2000 12 3,18 4.21 4.89 | .5./71. 6.60 7.38 8.02
Y 0.2167 13 3.05 4.08 | a.814 | ,5.53 €.41 7,17 7.75

¥ 0.2333 14 2:96 | 3.55 | 4.89 | 5.37 | 5.22 5.97 7.57

l'“' 0. 2500 15 2.87 3.83 | 4.56 | 5.22 | &.0% 6.78. 7.37

0.2667 16 2.78 2.72 | 4.43 | 5:08 5.90 | &.60 7.18

T 0.2833 17 2.71 | 3.61 | 4.31 | 4.85 | 5.75 6.44 7.00

g 0.3000 18 :2.63 | 3.51 | 4.20 | 4.83 | 5.81 .29 .84

l: ' 0.3167 18 2.586 3.42 | 4.10 !-a.71.| 5.a7 6.14 6.68
- 0.3333 20 250 3.33 | 4.00 [ 4.60 5.35 6.00 | €.53

{ 0.3500 21 ©2.44 3.25 | 3.90 | 4.50 5.23 3.87 6.39
0.3667 22 2.38 3.17 | 3.8% | 440 | 5.12 5.75 6.26
0.3833 23 2.32 3.10 3.73 4.31 | 5.01 5.63 6.13
G.4000 24 2.27 3.03 | 3.65 | a.22 | 4.91 5.52 5.01
0.4167 25 2.22 2.96 [ 3.57 | 413 4.81 5.41 5.90
0.4333 26 2.20 2.90 | 3.50 | 4.05 4.72 5.31 5.79
0.4500 27 2. 16 2.84 3.43 | 3.98 4.63 5.21 5.69
0.4667 28 2:1a 2.78 | 3.37 | 3.80 | 4.55 5.12 5.5%
0.4833 29 | 2.11 2.72 | 3.30 | 3.83 | 4.47 5.03 5.49
£.5000 20 . 2.08 2.67 | 3.24 | 376 4.38% 4.94 5.40
0.5167 31 2..05 2.62 | 3.a9 [3.70 4.32 £.86 5.32
£.5333 32 2.02 2.57 [ 3.20 | .3.63 4.25 4.79 5.22
0.5500 33 1.59 2.52 [ 3.05 ] 3.57 | 4.18 4.71 . 5.14
05667 34 1.96 2.48.[ 3.01 | 3.51 4.11 463 5.07 °
0.5833 35 1.93 2.44 | 2.98 | 3.46 4,05 4.56 5.00
0.5000 36 ~1:91-) 2.39 | 2.93 | 341 3.99 4.50 4.93
0.6167 37 1.89 2.35 | 2.88 | 3.36 3.93 4,43 486
0.6233 28 1.87 2.32 | 2.84 | 3.3 3.87 4,27 4.79
0.£300 29 1 1.85 2.2 2.80 | 3.28 3.82 4.31 4.73
5.6567 40 1.83 2.24 | 2.76 | 2.22 3.76 4,25 4.66
0.6833 41 1:8L | 2.21 | 2,72 |+3.17 | 3.71 | _4.19 4.60
0.7000 42 1.79 2.18 | 2.8 | 3.13 3.86 4.13 4,54
0.7167 43 1.77 2.14 | 2.64 | 3,08 | 3.81 | a.ca- 4.49
0.7333 44 1.75 2.11 | 2.1 { 3.0% 3.57 4.03 4.43

Volume 2, Technical Guidance ’ . - Page B-1
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4 1. 2 2. T3 52 3.98 T4.38

0. 76657 46 1.70 2..05 2.54 2.97 3,.48 3.83 4.33
20,7833 . 47 .67 | 2.02 2.50°7] 2.93 3.44 3.88 4.-28
'0.8000 48 1.66 | 2. 00 2.47 2:.90 2.35. 3.84 4 .23
©0.8167 4g 1.64. 1.97 2.44 | 2.86 3735 3.79 4.18
0.8333, 50 1.61 1.95 2.41 2.83 | 3.32 3,75 4.13
08500 51 1.59 | 1.92 2.38 2.79 3.28 3.71 4.09
0.8667 52 1.58 4 1. 2.35 2.76 ) 3.24 3.67 4.05
0.8833 5% ©i.54 1.86 2.33 2.7% ] 3.20 3.683 4.00
09000 54 1./52 1.84 | 2.30 2.70 3.17 31.59 3. 86
0.9167 55 ©1.50 1.81 2.27 2.67 | 3.14 2.55 3.92.
0.9333 5& 1.47 | 1,79 | 2.25 2.64 3.10 3.51 3.88
G.8500 57 145 ] 1.76 2.22 2.61 3 .07 3.48 3,84
0.9667 58 1.43 .74 2.20 | 2.59 3. 04 3.44 3.81,
0.9833 58 1.42 A .72 2.18 2.56 | 3.01 3.41 3.77
. 1.0000 60. 1.40 .69 2.15 2.53 2,98 3.37 3.73
1.0157 61 1.38 167 2.13 2.51 2°.95 3.34 3.70
1.0333 62 1.36 1.65 2.11 2.48 2.92 3.31 3.67
.1:0500 63 1.34 1.63 2.09 2.46 2.89 3.28 3..63
1.0667 64 1.337 | 1181 2.07 2.44 2-.86 3.25 3.50
1.0833 65 1.31 1.59 2.05 2.41 2.84 3.22 3.57
1.1000 66 1.30 .57 2.02 | .2.39 2,81 3.18 3.54
1.1167 67 1.28 1.56 2.01 2.37 2.7% 3.16 3,51
1:.1333 68 1.26 1.54 1.99 2.35 | 2.76 3.13 3.48
1.1500 69 125 1.52 1.97 2.33 2.74 1 2.10 3.45
1.1657 70 1.24 1.50 1.95 |-2.31 2. 7% 2.08 3,42
1.1833 71 .22 | 1.49 1.93 2.28 2.869 3.05 3.39.
1..2000 72 .27 1.47 1.92 1 2,28 2,87 3.02 3.26
1.:2167 73 1.20 1.46 1.90 2..25 2.64 3,00 3.24
1.2333 74 1.18 1.44 1.88 2.23 2.63 2.98 3.31
1.2500 75 1517 1.43 1.86 2.21 [~2.861 2.85 3.29
12667 76 1.6 141 1.85 2.18 2.58 2.93 3.26
“1.2833 77 1 .25 1.40 1.83 2.17 2 +55 2,90 3.24
1.3000 78 1 .43 1,38 1.82 | 2.15 2.53 2,88 3.22
1.3187.° 79 1.42 | 1:37 1.80 | 2.14 2.50 2.86 3.19
1.:3333 80 1.11° | 4 .36 1.79 2.12 | -2.48 2 .84 3.16
1.3500 81 1.10 1.34 1.77 2.10 2.46 2.82 3.13
1.3667 82 1.09 1.33 | 1.76 | 2.08.] 2.43 2.79 3,10
1.3833° 83 1-.08 1.320 | 1.74 2.06 | 2.41 2.76 3.07
14000 - 84 1:07 | 1.32 1.73 2.04 | 2.39 2.74 3.04
1.4167 .85 1.07 1.30 1.72 2 .02 2.37 2.71 3:01
1.4333 86 1.05 1,.28 1.70 [-2.00-| 2.324 2.69 ‘2.99
‘114500 87 1.04 | 1.27 |.1.6% | 1.93 | 2.32 2.66 2.86
3 -4667 - 88 1.07 1.26. | 1.68 1.87 | ‘2.3¢0 Z.64 Z.93
- 1.4833: 8BS "1.02 1.25 1.68 | 1.95 . 2.28 2.62 2.91
" 1.55000: 30 1.01 | 1.24 1.66-1] 1.93 | 2.2¢ 2.59 2.88.
‘1.5767 o1, 1..00 1.23 1.65 1.92 | 2.24 2,57 2.86.
1.5333, 82 1.00 1.22 1.63 | 1.90C 2.22 2.58 2.83
1.5500, 183 0.99 1.21 1.62 7 1.89 2.20 2.53 2.81
1.5667: g4 0...98 1.20 1.61 1.87 2.19 2.81 2..7%9.
15833 .95 0.97 1.1% 1.59 1:85 2.17 2.49 2.6

Volume 2; Technical' Guidance
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1 96 0.95 1.18 1.58 | 1.84 2.15 2.46 2.74
1. 97 0.96 i.17 | 1.57 | 1.82 2.13 2.44 2.72
a. 98 0.95 1.15 1.56¢' | 1.81 2.12 . 2.42 2.70
1. S99 0-94 1.15 | 1.54 | 1.80 | =2.10 2.41 2.67
1.6667 100 0.93 i.14 1.53 1.78 2.08 2.39 2.65
1.6833 ‘101 0.93 1.13 1.52 | 1.77 2.08 2.39 2.65
1.7000 102 0.92 1.13 1.51 1.75 | 2.05 2.35 2.61
1.7%67 103 . 081 1.12 1.50 1.74 2.04 2.33 2.59
1.7333 104 0.80 1.11 1.49 | 2.73 |- 2.02 2.321 2:57
1.7500 10% 0..90. 1.10 1.4 1.72 2.01 | 2.30 2.55
1..7667 106 ‘0. 8% 1.09 | 1.46 1.70 1.99 2.28 2.54
1.7833 107 _ 0..88 1.09 1.45 169 1.98 2.26 2.52
1.8000 108 0.88 1.08 | 1.42 1.68 1.5956 2. 25 2.50
©1.8157 109 . 0.87 1.07 1.43 1.67 1.85 2.23 2.48
1.8323 i1p 0.87 1.05 1.42 1.65 1.93 2.21 2.46
1.8500 111 " 0w BE, 1.06 1.41 | 1.84 1.92 2.20 2 .45
1.8667 112 "0.85 1.05 1.40 163 1.91 2.18 2.43
1.8833 113 0. B85 1.04 1.39 1.62 1.89 2.17 2.41
1.9000 114 0.84 1.02 | 1.38 1.6 1.88 2.15 2.40
1.9167 115 0.84 1.03 1.37 1.60 1.87 2.14 2.38
1.9333 116 0,.83 1.02 1.36 1.5%9 1.86 2.12 2.36
1.9500 117 0.82 1.01 | 1.36 1.58 1.84 2.11 2.35
1.9667 118 0:R/2 1.01 1.35 | 1.57 1.82 2.09 2,312
1-.9833 119 081 1.0 1.34 1.58 | 1.82 2.08 2.32
2.0000 120 0.81 0.99 1.33 | 2 1.81 2.07 2.30

.55
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21" AND AMIDON ADDITION

EXHIBIT 2-5



3.0  Post-Development Conditions Information

3.1 Post-Development Conditions Drainage Map

3.1.1 Proposed Project Boundary

The one-step final plat.showing property boundaries is included as Exhibit 1-3.

3.1.2  On-Site and Off-Site Topography

Topography in the areais:shown.on the drainage plan, Exhibit 1-1.

3.1.3 Existing On-Site and. Off-Site Drainage Features Remaining

Storm water runoff will be'slowly released to 21 *! Street North and Amidon Avenue through
a series of .curb castings and small outlet pipes.. The storm sewer and curb and gutter
systems in 2_1'St Street Nb’i‘th ahd Amidon Avenue will for the most part remain unchanged,
although.a CIP project.has been designed to improve this intersection. The curb and gutter in
21% Street North and Amidon Avenue will continue to-route flow around the site to the west
and north.

3.1.4 Location and Description of Off-Site Through-Drainage Conveyances

All offsite flows will continue to be routed around the site to the west, north, east.and south
by curb-and gutter and flumes in 21% Strect North, Amidon Avenue and the adjoining

.commercial properties. Required drainage improvements within these road right-of-ways

due to this development is.anticipated to be minimal.
3.1.5 Footprint of Proposed Impervious Areas

The total impervious area for the area to be developed, estimated based on actual land use, 1s
estimated at 90% of the drainage areas. Therefore, the total impervious area on the entire site
to be developed could be up ‘to 0.45 acres. The total impérvious area for the existing
developed area within the' platted boundary, estimated based on actual land use, is estimated
at 98% of the drainage area. Therefore, the total impervious area on the existing portion of
the site already developed.is estimated to be 0.49 acres.

3.1.6 Location of Proposed Utilities

Proposed utilities shall be laid out as part-of futtre.construction plans to be submitted to the
City for review. This shall include. the extension of water mains to serve the proposed
development and run in public utility easements. The plat (Exhibit 1-3) shows proposed
caséments, which will be the location for any future utilities. Additional utility easements
likely will be dedicated by separate instrument as final site configuration is determined.
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3.1.7 Delinéation.of Predominant Soils

The predominant soil type is discussed in section 2:1.8. See Exhibit 1-6 for NRCS Soil
Survey map and-information showing existing soil types and descriptions.

3.1.8 Land Use Cover per NRCS Nomenclature

All landscaped areas Wiiﬁin the site currently have fair grass cover. The balance of the site is
either paved or covéred with existing buildings.

3.1.9 Internal Drainage:Sub-Basin Boundaries

The proposed drainage. pan. (Exhibit 1-1) delineates the proposed internal sub-basins and
Exhibit 3-1 shows a table of the areas.

3.1.10 Proposed Limits of Land Disturbing Activity

Cleating and grading shall be done only as needed for development and will be éstablished
upoh any-submittal for-sit¢:improvements.

3.1.11 Time of Concentration Flow Paths

The proposed drainage plan in Exhibit 1-1 shows the general flow paths for each drainage
area in the two main basins. The sub-basin site drainage will be collected in proposed curb
castings dnd drain into the existing streets through.a series of small outlet pipes. The flow to
these areas is ' mostly sheet flow with minor concentrated flow at the lower ends of the basins.
Offsite drainage-flows around the site to the west, north; east:and south in curb and gutter and
flumes in 21" Street North, Amidon Avenue and the-adjoining commercial properties. These
roadways and the sitc ultimately discharge to the Arkansas River to the south of the site and
the Little Arkansas River to the east of the site.

3.2 Propos'edn(?onveyancés Map
3.2.1 On-Site and Off-Site Drainage Features Proposed

Existing conveyance systems-are shown on ExHibit 1-1.

3:2.2 Storm Sewer System Components.

Proposed changes to existing -systems are: discussed in Section 3.1.11 and further lot
development would include adding curb castings.and associated outlet pipes at sump areas as
needed+in proposed parking areas or common' access drives discharging to the 21% Street
North. and. Amidon Avenu¢ Rights-of-Way. Any .additional storm sewer designs shall
comply with.the latest City of Wichita design criteria to convey any added site runoft.



3.2:3 Storimwateér Flow for Sub-Basin or Drainage Arca > 40 Acres
Propqs_gd drainagerarcas and sub-basin do not exceed 40 acres.
3.2.4 Location of Stormwater Management Facilities

A series.of ¢iirb castings and $inall outlet pipes.along thie north and west property lines will
beidesigned to.catch runoff and slowly release it to' the adjoining streets.

3.2.5 Proposed Energy Dissipaters and Other 'Channel Protection Devices

The otlet§ for the proposed ciirb castings will be piped to existing curb and gutter in 21%

Street'North and Amidon Avenue to reduce erosion.

3:2.6 Locations and Dimensions of Proposed Channel, Bridge, and Culvert Crossings
No channel, bridge or ciilvert ¢rossings are proposed'wi_th'in the site.

3.2:7 Normal Pool and.100-Year Pool Elevations:for Ponds and Lakes

The site: i1s under one acre in size and thus a proposed detention cell is not required or
planned.

3.2.8 Permanent Concréte Outfall Control Structiires for Ponds

The site is under one acre in size and thus a proposed detention cell 1s not required or
planned..

3.2.9 Emergency Overflow Spillways and Top of Berm Elevations for Ponds

The :site: is under one- acre’ in size and thus a proposed detention cell is not required or
planned. All runoff from the site will be routed to 21%" Street North and Amidon Avenue

through a séries of curb castings and small outlet p{ﬁes designed to slowly release runoff to

the adjoining street rights-of-way.

3.2.10 Floodplains, Ponds, and Stormwater Management Facilities Located in Reserves

This site-is:not within the limits of:a delineated. FEMA Floodplain. Changes to this Drainage
Plan must ‘be .approved by the. appropriate- governifig body prior to issuing any building
permit-to:ensure:that drainage requirements are met.



3.3 Post-Development Conditions Hydrology and Hydraulics

3%3.1 Narrative-of the Hydrologic Analysis Methodology

The analysis' was completed using the SCS Hydrograph method. The'l, 2, 5, 10, 25, & 100
year, 24-hour storm events were.evaluated. The analy$is.information appéars in Exhibit 3-2.

3.32 Summary Table of Drainage Sub-Basin Hydrologic Parameters

Drainage Basin Aréa (Acres) | Curve Number' [ T, (min)
Area "A" - 035 92.0 1.7
Arca "B" 0.05 92.0 1.9
Arca."C" 0.09 92.0 _ 1.4
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3.3.3 Table of Post-Development Condition Runoff Curve Numbers

For the post-development condition, the curve:numbers were weighted based on area of their
respective hydrologic soil groups over the site-and ‘include adjustment for impervious areas.
The results are shown in the table below.

e LAreaPAY e Hydrologic Area % of Area] ON
Soil # Soil Information {Groip | Square Feet| Acres % Existing
6250 |Urban land-Canadian complex, 0 to 3% slopes 8 15106.00| 0.347| 100.00% | 92.0

TOTALS| 15106.00| 0.347| 100.00% | 92.0

et et BV T AR B T T AT - U0 st Hydrologic Area % of Area] CN
Soil # Soil Information Group |Square Feet| Acres | % Existing
6250 |Urban land-Canadian‘céomplex, 0 to 3% slopes 8 2178.00| 0.050| 100.00% | 92.0

' TOTALS|  2178.00| 0.050] 100.00% | 920

Lo ATEd BB - T T iydrologic Area % of Area| CN
Soil# :Soil Information - Group | Square Feet | Acres % Existing
6250 |Urban land-Cahadiari:complex, 0 to 3% slopes ] 3920.00| (.090| 100.00% 92.0

TOTALS 3920.00| 0.090| 100.00% { 92.0

3.3.4 Table of Post’-Dev_elopment Condition Times of Concentration

Area T, (min)
Area "A" 17
Area."B" 1.9
Area "B" 1.4

Supporting data and calculations are found on the time of concentration worksheet attached

as Exhibit 3-3.

3.3.5 Cross-Sections.and Other Diagrams of Hydraulic Features

All proposed channels/ditches shall have maximuri side slopes of 4:1.

3.3.6 Hydrologic and Hydraulic Analyses

Post-development condition analysis report attached as Exhibit 3-2.

3.3.7 Downstream Peak Discharge Assessment (10% Rule)

This site'is. under one acre in size and thus a downstream peak discharge -assessment has not

‘been completed.




3.3.8 Stage-Storage-Discharge Curves

Stage-Storage-Discharge Curves were not generated 'for this site, as total site area is well
under 1 acre in size .and detention is therefore not'required.

3.3.9 Pond Contours on the Master Grading Plan

This site is under one acre in sizevand thus on-site detention'is not required.

3.3.10 One Foot of Freeboard -Above the 100-Year, 24-Hour High Water Level
This site is under one-acré in size and thus on-site detention-is not required.

3.3.11 Runoff Discharge Comparison

This site is under one acre:in size and thus on-site detention. is not required.

3.4 Stormwater Quantity Control Sizing

3.4.1 Hydraulic SizingCalculations

Storm water controls will include appropriate inlet. and pipe. networks at locations to be
finalized. as part of the construction plans. No proposed layouts of storm sewer networks.

‘havé been included as part of this drainage study, as final site configuration of this property

has yet to be determined. Pipe networks to convey the five-year storm at-a minimum will be
designed. Sump, locations in specific-drainage areas will have flows routed overland to other
low points and.carried through the remainder of the system.

34.2 Tableof Stormwater Quantity Management Controls
A summary table of the proposed storm sewer networks has not been included in this report
as final site configurations are not known at this time:. A supplementary drainage study will

be submitted including these calculations once lot configuration is better defined.

3:4.3 Typical Details

-All structurés-shall conform to City of Wichita standards.
3.5 Stormwater Quality Management Facilities

3.5.1 Table:of Stormwater Quality Management Facilities

Facilities are listed in: Exhibit 3-5.

3.5:2 Maintenance Responsibility of Stormwater Management Facilities



The maintenance of storm water management facilities shall be the responsibility of the
owner and shall be transferred to new owner upon the sale of any part thereof.

3.5.3 Wateir’Quality Volume

Water quality treatment for site runoff is not required, as this site 1s under one acre in size:

354 % TSS Removal Value
Watér guality treatment for site runoff is not required, as this site is under one acre-in size.
3.5.,5 Channel Protection Volume

Channel protection voldime for. site runoff is not required, as this site is under one acre in
size.

3.5.6 Water Quality Volume-and Channel Protection Volume Orifice Sizing

Water guality treatment. forSite runoff is nol required, as this site is under one acre in size.
3.5.7 Additional Calculations

No additional calculations-atthis time.

3.5.8 Typical Details

All structures shall conform to City of Wichita standards.
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21ST.AND AMIDON ADDITION SUB-BASIN AREAS

EXISTING. PROPOSED

._I?arcel Square-Feet Acres Parcel Square Feet Acres
Name oo Name

AreaA" | 12:196,80 0.28 Area "A" 15,246.00 0.35
Area"B" '9,583.20 0.22 Area "B" 2,178.00 0.05
Area "A" 0.28 Area "C" 13920:40 0.09
Area "B" 0:22 Area "A" 0.35
Area "B" 0.05
Area "C" 0.09
Total 0:50 Total 0.49




. . )
. : ) : , i '

215T AND-AMIDON ADDITION

EXHIBIT 3-2



On site’detention is notrequired as this site is well under 1 acre in size. However,
the site will'be designed in such a manner as to slowly release runoff into the adjoining
arterial streets via curb castings and outlet pipes or curb cuts.
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2157 AND AMIDON. ADDITION

EXHIBIT 3:3
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Subbasin Name Ei‘ﬁbﬁ'%ed‘/\rea VAL L
.. !Drainage Area {ac}§0.35 « ~
__'Drainage Area (sq mi}0.000548875
Sheet Flow. Total’
Select (O or 1) T " ] RS Pl . ] 0:segments
Length (ft) . + e [Nt || PR - - > g O feellength
Top Elevation (ft) - e v ” i M - P N o1
Bottem Elevation (ft) o, ~ S e - : N i .
Cover- . Choose Cuvernype T MChoose Cover.Typse!, Eay Choosa Cever Type i -1 Chouse CovarType :
Specify altemate "n" A . .. E R
Sheet Flow "n' {dim) ~ 0.130 0.00Q " 0.000 0.000 * 0.000]
2y, 24-nr Rainfall {ins),. 3.50] -3.50 3.50 3 50 3.50 i
Crop (ft) 2 0 o 0 B Q] O feerdrop
. Slope (ft/ft) - 0.0028 ©.0000 0.0000]. 0.0000 0.0000
Slope (%) 0.23 0.00 0.00 0990 0.00,
Velocily (fps) :
Travel Time (hrs) _
Travel Time (mins} 0.0 mins travel
selectod>> Shallow Concentrated Flow _ Total
Select {0 ar 1) [ w o e “1i. T e 3] T L A ) 0 - T 1 segments
Length (ft) = = g3l ] o L& . 183 feet length
Top Eievation (fi} +1316.38 i hil A '
.|Bottorn Elevation (i) - = 1315 ‘ : z
Cover 20 3’“Paved* 4t T ELCheosa Cover.Typs E ".}Cheose' Coverdypei.
Specify altemate 'K 14, - N ey - T T ;
Surface Coeff (dim) 20.30 0.06 0.00
Drop (it) Rl o} 0] 1.4 feet drop
Slepe {fu) 0.0078 0.0000, 0 00a0] 0.0000
Stope (%) ‘0.78 0.0 0.00]
Velocity (ps} 1.79)
Travel Time {mins) 1.71 1.7 mins travel
Total
Select (0 or.1) B : | 0 segments.
Length {ft) L Wt 0 feet length
Top Elevation (fi} i . ]
{Bottorn Elevation (ft) roal N s 1
|&€hannet Lining ~ Chmse Lumng_'l’ypa‘ b Choose megﬁ'ypa
Bottom Width {ft)’ ¢ M T T F 300
Left Side Sjope (H:v} T _ R e = 41.00
Right Side Slops (T V)" T E e E L p00
Depth (ft T . P A 100
Specify alternate "n” T e an ' - T <F ':* - N
Manning "n™ {dim) - 0 030 0.000] 0.000
Drap {ft): 1 [i] 0] 0 teetdrep’
Slope (R} 0.0009) 0.0000 0.0000
Slepe (%) 009 . 0.00 0.00
Flow Area (sq ft) I 140.00| 2.00 2.00 2.00
‘Wet Perimeter (ft} i 49.23] 3.83 3.83 3.83
Hydraulic Radius (ft) | 2.84 0.52 0.521 0.52]
Velocity (Tps) i
Nomal Elow (cfs) | .
Travel Time {mins) | 0.0 mins traver
Open Channel Pipe Flow® Total
Select (0 or-1) P 1 T, . R D segments.
Lengih (i) . PR ] N 4005 T an e v 'O‘fee!Jenglh
Top Elevation (ff). Tolw LML H12678 ﬁ'l .. Hf28T.0200F " - - :65.96] _ g
Botigrn Eievation (ft) Y . A267.02 PO V. X ¢ ) BRI T T . "1254.23
Pipe Material 0.0147 CGnmate wisome'dabrigd 014‘Concrele wisome debrid . 014160'10@{6 wisome debm Q. 0!4 Concrets wlsome debrid 0. 924} Corrugateu Meta! :
Diameter.{ins) [ ‘%&1800 o E2800[ -30.00. . - 13600 . . s43 O(J
Flow Depth (ins) i " 8001 T £24:00 "w M L3000 ih,’, e L 13600 % ... 4B co)
Specify alternate "'n? ~ = BT 1= m B P B P R P T ) x. PR §
Manning “n" {dim) 0.014 0.014 0.014 0.014 0.024
Drop {ft} 1 1 .0 3] 1 Q teet drop
Slops (ft/ft) £.0067 0.0013 0.0007| 0.0012] 0.00860)
Siope (%)~ 0.67 0.13 0.07] 012 0.60
Theta {radians} 6283 6.283 6283 6.283 -6 283
Flow Area {sq ff) - 177 314 ~4.91 707 32 57
Wet Parimeter (ft) 4.71 6.28 7.85 8.42 12,57
Hydraulic Radius {f) 0.38 0.50 083 0.75 1.00
Velocity (fps)- i
Normal Flow {cfs)’ | o
Travel Time (mins) | 0.0 mins travel
Open Channel Ganeral Flow “Total
Select 0 or-1) e . T P P . N 5 A 0 segments
Length {ft) . Fi s sEE P k : o -1 0 feet length’
Top Elevatian {ft) _ 4 A | | ) W&“ “J“WW e T )
Bottom Elevation (fl} - — DTSy | L e "._ .‘ 4 ﬁ_. o 'ﬂ v T <
Hydraulic Radius {ft) e om ozt '1 Q07 o T " S T 100
{hannel Lining } Chouse Coverﬂgpe o 4 Chaose CovenT ypel " Choose Covermrpazm Jp——
[Specify alternate 'n” - —...QW&&»‘ BT ST z;m..?zm“x;,... Y AR AN: 3 i ) 7 ‘*'”"‘-'
Manning "n" {dim) 0.000 0.000|. 0.000] €.000] )
Drop (ft) 5] Y 0 0] O feetdrop
| Slope {ft/t) 0.0000, 0.0007, 0.0000] 0.0000,
|Slepe (%) 0.00 - +0.00]. 0.00 0.00
Velocity {ips) B
Travel Time (mins}. . _ .0 mins travel
Gther. (Computed SePara!er) Total
Select {0 or 1) e Lm0 . P ToL.m.m ol D osegments
Length () P A O " ] © feetlength
Drop (ft) Al . P | 0 feet'drop
Velocity (fps) L H:00 J ke 1100
Slope {ft/f) 0.0200] 1.0000, 1.0000
[Siope (%) 2.00 160.00 10000 o
Travel-Time (mins) 0.0 mins trave!
Total for Subbasin
Segments 1
Lengih (ft) 183
HOrop () !
Slope {fuft) 0.00781




:Subbasin Name|ProposediAréa "B“ P
-Drainage Area {ac]0.05.= % _w -
\Drainage Area (sq mi]0.000078125
Sheet Flow Total
.»_s‘eluc;g@?rﬁlect {0 or 1) R [ S | N Y PR s 1 segments
Length (ft) e I A | M £l IF E-feet langth
Top Elevation {ft) s . g i L) G = o
Bottom Elevation {ft) . PSRy | e R T 1 * R | )
Cover- . 024 Dense qrassss “éi|Choose Cover Type B Chooss CuverTypes““ - Choose CovarType s [Choose Covere?ype"' R
Specify alternate "n" e T S e ST i RS R A B bt
Sheast Flow "n” (dim) 0248 0,000 O GDU 0.00C 0,000
[2-y7; 24-nv Rainfali (ins 3.50 350 350 3.50 asol- .
Drop (fi} 0 o ) - o - al o festdrop
Slope (fuft) - 0.0250 00000, 0.0000] 0,0000 gooon]
Sloge (%) 2.50 0.00] .00 0.00 0.00]
.| Velocity (ips) 0.08
Travel Time (hrs) 0.028 )
Travel Time (mins) 1.65 . 1.7 mins travel
selected>> Shallow Concentrated Flow | . Total
Select (O or.1) e L 1 Y L S ) PR 1.segments-
Length (/) ] R T Tl - i1 4] 4d:feetiength
Top Elevation (fi) ¥ . T 0M3isas T L T T . i ’
Bottom Elevation (fty [t .77 _ & o H315h o B o e = o SE[ ey “1 gl
Caver 20.3%Paved: . = Chonse CmreruT ype -*. Chocss’ Cover Ypgl . ...{Chouse CoverTyper * - ChODSG CDVE&T!QEM
Specify alternate 'K*  |* " - P s L S N N N = |0 LET
Surface Coeff (dim) ~20.30 | 5] 00 KITO=D 0.00 0.00
| Drop {1t) 1 o . i 0 o] 1 festdrop
Slope (i) 0.0218] 0.0000] 0.0000) 0.0000, 0.0000)
[Slope (%) 2480 0.00 0.0 0.001 0.00
|Vetocity (fps) . 300
Travel Time {mins} 0.24 0.2 mins travel
Open Channel Dstch Flow Total
Seject (0 or 1) L ¥ i - T S . R T et | T S | -0-segments
Length (). s s . v -u114sf T - - PSRN} S P a2 H 0.fést length
Tap Elevation (ft) Coy - " > et e e me 5423 . v +1la . - 1
Bettomn Elevation {fi} : ‘ T 1386 * - BR8] T Af ' o S dla. " o 41
Channel Lining 0. 03*Grassed" T T [0.055Rolgh Nalural Stream Choose leng Typa» M Choose LlningtTypﬂ' s Chwse meg Typa.
Bottom Widih {ft) i e 16,00 - »8.00[. P e, - I Th00
Left Sice Slope (H:V) s T a ST Is000 T T S o . o . e . 400
Right Side Slope (HV) [ . e Y e * 1100
Depth (ft} - e i Tt [ § A [ T 400
Specify alternate "n” T . Tt H « R o - L
tManning “n” {dim) 000 0.000;
Drop {ft) 0 6] 0'feetdrop
Siope {fift) 0.0000 0.0000)
Slope (%) 0.00 .00
Flow Area (sg ft} 2.00, 2.00
Wet Penmeter (ft) 3.83) 3.83]
Hydraulic Radius (ft] _ 0.52 0.52
Velocity {fps) i
Normal Flow (cfs) | - .
Travel Time {mins) | 0.0 mins travel
Open Channel Plpe Flow . Total
Select (D or 1); 0l . L T T FT) A S i - ] ) segments
Length {/) - 131 - i x £382 P il 3 -1 R SRR &&'”;‘_182 0 feet length
Top Elevation (ft) =T | I e T TesMeE., LY L S .. 165,96 o Tt e 16523
Boltam Eievation (ft) ) - EG? 02 . Jeen . T BBZhw N A 8571 T T B 2T
Pipe Material 0 0179‘Re_g_h N I ) G1T*Rough concrete™ ""_ ¥ |0 0175Rough conz:rele ) 01? Rough concretes. " 010 M%*Comatﬂd Matalsi®y,
Diameter {ins) [ v a1 5,00 Lo ¥ L F24001T . b 30001 PRI e, 14,1, L e % 04800
Flow.Depth (ins) o - A8.001 1T 24 008 e BEOO TR 3800 . éﬁﬁ i, (488G
Specify allemate "n” - L s Tt I S LU I I Sl £ o R e o) (R ST
Manning "n" {dim} 0.017 0.017 0.017 0.017] 0.024,
Drop (ft) . 1 1 ‘o 0 1 0 feet diop
Slope [fift) 0.0067| 0.0013 0.0008 0.0012 0.0055]
Slope (%) 0.67 0.13] 0.08 0.12 0.55
Theta {radians) 6282 5283 5.283| 6,283 £.283
Flow Area (sq ft) 1.77 3.14 4.91 7.07] 12.57]
Wet Permeter (ft} 4.71 5.28) 7.85 9.42 12.57]
Hydraulic Radius (ft) 0.38 0.50] 0.83 0.75 1.001
Velocity (fps }
MNormal Flaw {cfs).
Travel:-Time (mins) -0.0 mins travel
- Open Channel General Flow Total
Select (0 or 1) . H SR “SNT] « e e T o segments
Length {f} P K N il 0 féet length
Top Elevation {ft) P x v CoE
Bottom Elevation {ft). .~
|Hydraulic Radius {ft)
Channel Lining® -0.025¢Clean Eanh : Chnosa Cover*Tyge:w s
Specify allemate "n's PR et ; 2 P R TS
Manning “n” {dim) i 0.000; 4.000
Drap {ft} 7] G 9] 0 feetdrop
Slope {fifty: - -0.0000, 0.0000] 6.0000,
Slepe (%): 1 -0.00 0.00] 0.00]
Velocity (ps) B :
.|Trave! Time (mins) ~ . . .0 mins travel
- . . L . Other (Computed Separately) . } . .. Total
Select (D or.1) s TR - Q- segments,
Length {ff)_._ & N AN . D-feetlength
Drop (] 3 T * G feet diop
Velocity !fgs) Wt _
Sicpe (it}
Slope (%) . ‘
Traval Time (mins) ' . 0.0 mins travel
“Total for.Subbasin
Segments: 2
Length (f) 52
Drop (ft) 1 -
Slope (ft/f) 0.0223¢
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Subbasin Name

Proposed‘Areasj' s

Drainage Area (acf0.08i _ .~ =" T
Drainage Area {5q mi)0.000140625
Sheet Flow Tatal.
setected>>[Select (0 or 1) ] R T T [ e e N - 2 segments’
Length (ft) £27].. : =T 0 < g - a7 1eei|ength
Top Elevation (ft) BEN e 136l sl A
Battam Elevation (ft) N R 3 L) [ g w1315- - L% »
Cover : Concrete asphaltf elca 024 Danse g_rassas?““‘” il Chocse Cover.Type - *{Choese Covarilype®.,.
Specify alternate ™™ 4 Y 7 L FCRE S 5 B T . N w
Sheet Flow."n" {dim} O 011 0.240 0.000 G.000] 0.000
2-yr, 24-nr Rainfall {ins} 3.50 3.50 .3.50 3.50 3.50
Drap (ft) i 1 a 0 0] 2 feetorop
Slope (f/ft) 0.0222 01400 £.0000 0.0080 0.0800
Stope (%) S2.22 14.08 .00 0.00 0.90
Vejocity [fps) 1i15] 0.17
Travel Time (hrs) .0.006 0,017
Travel Time (mins} 0.35] [T 1.4 mins travel
Shallow Concentrated Flow ‘Totfal
Sefect (0 or 1} - - oF N = i . 1G] O:segments.
Length {fi} " oo RS - o —af1] O feetlength
Top Elevation {ff) - d . . 1
Hottom Efevatron {f) - . . = e LR A e [T |
Cover. 7 Short grass pasture - s Choose CoverTypat. .= Choose Covarﬂype R Choese Covar ng “:M st Choose Cover“Typel .
Specify altemate "K"_[* ‘ sn E g g i a e N |
Surface Coeff {dim) =700 0.00 0.00] 0.00]
Drop {ft) i) 2 ] 0, 0 feat drop
Slope (ittt} 0.0400]. 0.0000] 0.0000 0.0000;
Slope (%) 4.00 0.00] 0.00 0.00
Velocity (fps)
Travel Time {mins) 0.0:mins travel
. R Onen CharmeL Di\ch 'Flow -Total,
Selact (O of 4) L] [ - ELE AR = G T RN o 0 segments
Length {ft} - B Bl - . . e 0 feetlength
Top Elevation (ft) g . - v :‘ ‘ f‘”— A
Bottom Elevation {f1) P | P P |
Channel Lining Choosa Lining Type - Cnoose Llrrng Type.. i
Botwom Width (fty .  DGIE BEC EE «£.00 ) P H0.4;
Laft Side Siope (H:V) : i e - RN o u__.‘t [ .00
Right Side Slope (HV) | "2 . " " . - == e 00 - . 2100 LT T e "‘1 oo . .~ ~ T RA00 .00
|Depth (i) s 4500 2400 T . “4:00] s w B fa B1I00)
Specify alternate "n" * : P - TRt s o
Manning "n" (dim} 0.030] 0.000 0.000 0.000] 0.000
Drop {ft} 10 0 o] Q 0 ¢ feet drop
Slope (fift) 0.0114 0.0000 0.0000 0.6000 0.0600
Slope (%} 1.14 0.00 0.00 0.00 0.00
,|Flow Area {sq f1) 225.00 1.00] 2.00 2.00 2.00
Wet Parimeter {ft) 6623 2.83 3.83 38z 3.83
Hydraulic Radius (ft). 3.40 035 0.52] 0.52 0.52
Velocity (fps} .
Normal Flow (cfs)
Travel Time (Mins) 0.0 mins travel
Open Channel Pipe Flow Total
Select (0 or 1}. g . ] EAF - i i ™ i =8| 0 segments
Length {ft) L ] AN e s | 0 feetlength
Top Elevation (ft) [P NP, B | P h >4
Battom Elevation (ft) EEEE S S e e - 3
Pige Material Choase Materdal Typei.. _ .|Choose Materal Typal.. . Choose Mzﬂenalﬂ'ype P
Diameler {ins} "24. . C T ROQ| T T Y A - o ereeod
Flow Depth (ins) B ,; s #. 24000 CH e 1.00 O e g - o e L 8100
Specify alternate "'n” . Ta Tt TN AT o i Tk
Manning *n" {dim) 0.017 0.000 0.000 0.000 0.000
Drop {ft) 2 0 0 o] Q[ O feetdrop ~
Slope {ft/ft) 0.02¢0 5.0000 0.0000 0.0000 0.0000]
Slope {%) 2.00)] 0.00 0.00 4.00 000
Theta {radians) 6.283) 8283 +6.283 6283 $.283
Flow Area (sq ft) 3.14 0.01 0.01 0.01 001
Wet Perimeter.(ft) 6.28 0.26 0.26 0.26 0.26
Hydraulic Radius (ft} 0.50 0.02 0.02 0.02 0.02

Velocity (fps)

MNormal Flow (cfs)’

Travel Tims {mins).

0.0 mins travel

. . Open Channel General Flow Total
Select (G or 1) I .o A N — L AB e TN s e o na s Lo 0 segments’
Length {ft) = *”‘“i;a oo ABOLE T TR TEA - ; 0 feetlength
Top Elevation (it} T R LR 1 N
Bottom Elevation (f) EPSRL AR, & T : by B P | 3
Hydraulic Radius (ft) B 01 e LA I
Channel Lining - Gmosa Coverffypew LR Choose CovenTypa- Sl
Specify altemate "n’” ET A T I e~ I
Manning "n" {dim) 0.000| 0.000
Drop {ft) 0 0 o] 0 feet drop
Slope (ft/ft) 0.0000, 0.0000] 0.0000]
Slope (%) C .00 0.00 0.00]
elocity (fps)’
Travel Time {mins) 0.0 mins travel
Other (Computed Separately), Total

: Sefect (0 or 1) PO S e Ol e A Tat .”0 T S A PP ] [ o <0l 0 segments
Length [f) T L R bl - - AL : 0. feetlength
Drop (ft) PR | D P o, | L "0 feat drop
Velacily {fps} P ) N e 1 -
Slope (fA1) 1.0000] 1.0600]
Slope (%) 100.00 100.00 . o
Travel Time (mins). 0.0 mins trave|

Total for Subbasin

Segments : 2
Length {f) 37
Drop (it} 2

1Slope {ftt) 0.0541




215T AND AMIDON ADDITION

EXHIBIT 3-4




This.section has-intentionally been omitted-as the site will be
drained throiigh-asseries of curb castings:and small outlet pipes.
Public storm sewer is not avajlable in either 21* Street North or

Amidon Avenue.
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! : ' ' . :

TSS Removals are not required for this site, asthe total site area in less than_1 acre in size.
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215T AND AMIDON ADDITION

EXHIBIT 3-6



4:0 Floodplains

4.1 Source of Flood Profile

Current FEMA mapping attached as ExHhibit 1-9.

4.2 Nearest Base Fl_ood'Ele_vations

Existing base flood elevations are not applicable as:this stte is Levee Protected.
4.3 Delineation of Pre-Development Regulatory Floodplain/Floodway Limits
Current FEMA mapping attached as Exhibit 1.9.

4.4 Delineation of Post-Development Regulatory Floodplain/Floodway Limits
Site development will not affect current FEMA mapping.

4.5 Floodplain Data Table and Discharges

This sile is outside the r_nappe_d FEMA Floodplain and is Levee Protected.

4.6 Hydrologic and Hydraulic Study Information

This site is outside the mapped FEMA Floodplain and is Levee Protected.

4.7 Provide rcgulator:y floodway and four nataral profile models (10, 50, 100, & 500-yr)
for existing and future watershed conditions

This site is outside the mapped FEMA Floodplain and is Levee Protected.
4.8 Floodplains and Floodways Located within a Reserve

Not applicable to this development.



215T AND AMIDON ADDITION

EXHIBIT 4-1



5.0 Federal, State, and Local Permits
5.1 US-Army Corps of Engineers Regulatory Program Permits
Not applicable to this development.

5.2 Kansas Department of Agriculture.Division of ‘Water Resources Permits

Not applicable to this development.

5.3 Federal Emergency Management Agency (FEMA) Letter of Map Changes
Not applicable to this development.
6.0 Preliminary Master Grading Plan

See Exhibit -2 for Preliminary Grading Plan.



