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City of Wichita/Sedgwick County
Subdivision Drainage Plan Checklist

Submlt completed forms to::
City of Wichita Public Warks & Uijities, 455.N. Maln 8th Floor, Wichita KS 67202; or
Sedgwick County Stormwater Managemenl 1144'S. Seneca, Wichita XS §7213.

EPrc‘»jecl‘Name: o
Quik Trip No. 0313R, K-15 and 31st Streets _ _ i
Total Area of Project: 2.4 lacre' e . ; F !';: N i o ?x - i V’ gt h i 2 ;i!n -f“ :» .
Development Type: Caommercial [ o A_ QOther:
Developer Name: QuikTrip Corporation Contact: Jog Kim Phone:  918.615.7140
Email: kim@quiktrip.net
Engineer Name: Schwab Eaton Contact: Anne Stephens Phone: 316.722.4472
[|Email: astephens@schwab-ealon.com

Directions:
(1} Fill-out this checkiist completely and inciuge it with the Drainage Plan submittal, This checklist should be included in the bound cogy.-behind the cover sheet for the submiltal
Incomplete Drainage Plans and checkiists wil not be accepted.
{2) ingicate whether a pian element i is inchuded or not included in the submittal by choosing " Yes " or "No " from the dropdown list in the "Element Included? " column. The
question must be answeréd for every plan element for this checkiist to be considered complefe. An explanation must be provided for all "No" answers,

‘Elimnb'ré“ﬁl :
|n“"éhf‘dé“d?

Lot

Exp 5nailom‘Notes G

i

| General

S

Digitai capy of drainage plan, including preliminary Masler
Grading Plan, preliminary, plat and proposed plat; in PDF
format and one half size, bound, paper copy.

o E -

[ B R R RO | e

Yes

Professional Engineer's seal; signature and date on plan
cover.

Yes

Site location map, using color ortho-imagery and showing the
project boundaries, a north arrew and an accurate scale.

Yes

See site plan and drainage report.

Narrative of the deveiopment type, existing conditions and
proposed impacls on stormwater runcff, wetlands, riparian
zones and floodplainsiloodways.

Yes

See drainage report.

Discussion of off-site conditions surrounding the pmposed
development.

Yes

See drainage report:

Summary table of rumuh‘ calculations (pre/post development)

See drainage report.

1.7

Narrative description of the lype and function of the permanent
Structural stormwatér. management facilities.

See drainage report.

g2.001

Existing Conditions Information s B o

Ny T

R g

R e e e e e

W2 1E

Existing Conditions Drainage Map 3R
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s fr e o o s b A N LN U

211

Cn-site angd offsite topography: NAVD 88 dalum, one- foot
contours with spot glevations

2.1.2

On-site ang off-site drainage features, including parennial and
intermittent streams {with names labeled), conveyance
systems such as open channels, ditches, swales and areas of
avertand flow. Flow direction must be indicated by arrows.

213

Storm sewer system components, including storm drains,
inlets, catch basing, gutters, manholes. headwalls, pipes-and
culverts. Material and sizé must be noted for all pipes and
culverts.

Yes

2.4

Lecation and boundaries of natural features such as wetlands,
iakes, ponds with the normal water elevation noted,.rock
outcroppings, woodzd areas and tree rows.

Yes

Locatian, dimensiors and elevations of existing bridges and
culvert crossings.

Yes

216

Locataon of exlstmg utilities (eg., water, SEWer, gas elactric,

Yes

217

Groundwaler elevations, if applicable.

No

Not applicable.

248

Delineation of predommant soll based on USDA soil surveys
and/or on—sne ‘soil-boringé: indicate NRCS soil name and
Hydrologic So\. Group for undisturbed surface soils.

Yes

219

Land use types ger NRCS noménciature.

Yes

2.1.10

Footprint of existing impervious areas (labeied, area gi\)en in
|acres). } -

Yes

2.1.11

Internal drainage’ SLbbasm boundanes used for hydrologic
calculations’ (Eabeled wilh I, totai aréa in acres; impervious
area in acres and curve number).

Yes

2.1.12

Time of concentration flow paths: Indicale and label each
segmeni separately(le Gverland flGw. shallow concentrated,
channgl1, channel2; etc.). -For each segment; provide the
appropruale da(a to calculate Te (e g. Iength slope, cover
type paved.iunpaved Foughness’ paramelers geometric

Yes

Date Printed:10/28/2013

Wichita/Sedgwick County. Drainage Plan Checklisl (version: March 16, 2011)
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PlahiEisiment Descnpuon%

‘Elgmenty|

Included?

? |[ExplanatichiNGtes: - .

Existing Conditionis Hydrology and Hydraul;cs Analysas I ]

R I el s

Narrglive of the hydrologic analysis methodology used (e.g.,
unit hydrograph or other approved.methods).

A summary tabte of drainage subbasin hydratogic parameters
(subbasin |D, areain acres, curve number, Tg, ats.).

2.2.3

Table of existing condition rundff curve numbers with

-|supperting data and calculations.

224

Table of existing condition times of concen(ra!lon with
supporting data and ‘Calculations.

"225

A summary table o rainfall data used in the hydrologic
analysis;-and a reference for the source of the data.

2286

Cross-sections ‘and other diagrams of existing epen channels,
bridge and cuivert sections and other nydraulic features as
required to illustrate the basis for hydraulic analysis.

Not applicable.

227

Hydrologic and hycraulic analyses for runoff rates, volumes,
velocities and elevations. Provide supporting data nct
specified above and identify assumptions. Include detalled
caiculat\ons for the 2. 5. 10, 25 & 100-year, 24-hour storm’
events, Praovide results in a tabular form. Provide digital”
copies of any comguter files and models used.

Not applicable - pre-development meeting did not require detention. 10-year and 100-year rates
provided.

E3.0 "

postdevelopment Conditions. Information s

#3141

postdevelopment Conditiens Drainage Map .} 55, -

T

314

Proposed project boundary.

312

or-site and off-site topography: NAVD 88 datum, one-foot
contours with spot elevalions:

313

Existing on-site and off-gile drainage features that are o
remain after development including perenniat and |nterm\1tem
streams (with names labeled), conveyance syslems such'as
open chanrels, ditches, swales and areas of overland flow.
Flow direction mus! be fndicated by arrows.

Yes

S

31

Location and description of off-site through-drainage
conveyances whith are confined to an easément, dedication
ang/or.reserve. . .

Yes

31.5

Footprmi of proposed impervious areas, chudlng roads
parking |ots; bujldirigs and other, structure_s

"Yes

318

Location of proposed u:i\ilies {e.g., water, sewer, gas; electric;
cable

Yes

347

Dehneanon of predominant soils, based on antampated soil
textures and NRCS guidelines if different from predevelupment
soil conditions; indicate NRCS soil name and Hydrologic Soil
Group for surface sails:

Yes

318

Land use cover.per NRCS nemenclature.

Yes

3.1

w

internai dra\nage subbasin boundaries used for hydrologic

|calculations (Iabeled with IC; total area in acres, impervious

area in acres and curve number).

Yes

3119

Proposed limits of land disturbing activity (i.e., grading limits):

Yes

31

321

E3.2%|Proposed Conveyances Map 1%

Tlrne of Coflq:evnlr_auan flow paths. Indicate and label each
channelt, channelz, elc) For each segmem pmwdelhe
appropriate data to calculate Tc (e.g.. length, slope, cover
type; paved/unpaved, roughness parameters, geomelric
properties, eic:).

Yes

hralt i AT

i

on-site and off-site drainage features, including pergnnial and
intérmittent streams (with names labeled), proposed
conveyance systems {such as open channels, ditches, swaies
and areas of.cverland flow, Including backyard drainage).
Flow direction must be {ndicated by arrows.

Yes

322

Storm sewer system components, including storm drams
inlets, catchbasins, gutters, manholes, headwalls, pipes and
culverts: Material and size must be noted for all pipes and
culverts.

Yes

3.23

For any subbasin o drainage area > 40 acres, show that the
stormwater, flow is confined to an open channal with requ«red
side benches and freeboard or corformance to applicatie
policy and design requwrernents if partially enclosed.

No

324

Locat\on(s) of stormwaler managemem facilities and ahy

Yes

325

No

Not required per pre-development mesling.

326

Location(s) and dimension{s) of propgsed channel, bridge and
culvert crcssmgs

No

Not applicable

327

Normal pool‘and 100-year. paol elevations for pands and
lakes:

No

328

Permanent concrete outfa!! control slruclure(s) far ponds

No

N/A

325

Emergency overﬂow sp|||ways and top of berm slevations for
ponds ang other vulume!peak ‘discharge conirol facilities.

No

N/A

3.2:10

Floodplams' ponds, and stormwater management f faciiities
located in reses

No

NFA - Zone X

L334

S,
postdevelopment Conditions Hydrology & Hydraulics ¥ 7

Date Printed: 10/28/2013
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TRy, ST TR T, Gl . RS SR R e T (e L

20f4



. _|PlaniElement Descrlptlon' i

! Element s
N Included?

vt Ferata FUT- S .
Explanatioﬁ.’Notem 'S “w B T

Narrative of the hydrologic analysis methodelogy used (e. g .
' unit hydroqraph or.other approved metnods).

Yes

A summary table of drainage subbasin hydrologic paramelers

w
@
EN]

(subbasin ID, area in‘acres; curve number, T¢, etc.).

Yes

supparting data and calgulations,

Table of postdevelapment condition runoff curve numsers wulh

Yes

Table of postdeve\opmem conditicn times of concentration

with supporting data and calculations.

Yes

Cross-sections and other.diagrams of existing open channels,
|bridge and culvert sections and other.hydraulic features as

Yes

33.6

Hydrologic'and hydraulic'analyses for runoff rates, volumes,
ve\ocmes and eFevahons Provide supporting data not
specafled above and identify assumptions, include detalled
ceiculatlons for the 2. 5, 10, 25 & 100-year, 24-hour storm
avents. Provnde resulls in a tabular form. Provide digital
copies of any computer files and models used.

No

Pre-development meeting did not reguire detention. 10 year and 100-year rates are proviged.

3.3.7

Downslrearn peak discharge assessment {10% Rule) resuits
ang supportlng data and caicwiations. Provide digital copies of
any computer files and madéls used,

Yes

Pre-development meeting did not require.

338

Stage-storage-discharge or other outlet rating curves and
inflow/outiow hyquraphs for all ponds.

No’

N/A

3.39

Demonstrate that the pond contours on-the master gradlng
plan and the stage-storage-discharge data-are consistent for
. |ail ponds..

No

NA

3310

Demonstrate that all ponds have cne foot of freeboard abuve
the 100-year, 24-hour_high'water level,

No

N/A

3.3:41

Demansirate that runoff from the proposed project site is
discharged in the same manner as prior to developmentfusing
lavel spreaders, energy dissipaters, other devices or grading
as fequired, or identify &n appropriate flowage easement.

NiA

#3447

e

Stormwater.Quantity Contrel Sizing U R e st

o

o S,

e B T e ar THETY B R

3.4

Hydraulic sizing calculations for all stormwater management
controls,. . )

342

Table(s) listing all stormwater management controls. Present
the types, sizés, elevations, flows, velocities and depths for
each control, as applicable. Verify that velocities are self-
cleaning and non-ercsive.

Typical getails (including cross-sections wherg applicabls) for
outlet struclures, erbankments,”spillways, grada control
struciures, conveyance channels, eic..

No

NIA

41 Stormwater. Quality. Management Facilittes ™ Taxdhg

b

e A Y R IR e i e T gy o Mg e g i S

Table{s) listing all stormwater management faciities. Present
the description, %.TSS removal value, water quality velume,
handled, comnbuurg drainage area In acres and contributing
impervious area in acres.

Yes

252

Indicate the respensible party for maintenance, as shown in
the plat text {i.e., Home Owners Assaciatien, Lot Owners
Association, property owner, eic.).

Yes

353

Water quality volume (total and by facility), with supporting
data and calculations.

Yes

3.54

% TSS removal value (tatal and by facility) with supporting
data and calculation. Must be equal 1o or greater than 80%.

Yes

3.56.5

Channel protection volume with supporting cata and
calculations:

No

Not Applicable

356

Water quality volume and channel protection volume orifice
size calculations,

No

Not Applicable

357

Other calculations requwred for each stormwater managemem
facility as specified in the Wichila/Sedgwick County
Stormwaler Manual.

No

Not Applicable

358

Typical details {including cross-sections where applicable) for
outlet siructures embankments, internal grading, forebays and
other siltation prefiters fittration/infittration media, vegetation,

check dams,-cperalional controls, ete.

Yeas

%408

Floodplains Halgre, = le it s e m e s

iR ) mﬁa&@ﬁ?ﬂ@ﬁﬂ%ﬁ“}fﬁﬁmﬁﬂﬂmwﬁgm PR R el R

4.1

Reference the source of flond profile, floodplain, flocdway and

No

Not appticabte - FEMA FIRM Map No. 20173C0368E

4.2

Delingation of nearest base ﬂood elevatlons

No

4.3

Delineation’of pregevelopment regulatory ﬂoodplalnlﬂoodway
llmlls using FEMA'S current GIS database; limits 16 be per
elevation and scaled location:

No

Not appticable

4.4

Delingalion of postdevelopment regulatory floodplaindloodway
limits; limits to be per e\evatlon and scaled location, with
project limits ‘shown.

No

Mot applicable™

4.5

Floodway data table and discharges.

No

Not zpplicable

4.5

Hydrologic and hydraulic study infarmation for local floodplain
analysis, ynnumbered Zone A’ e!evanon determinations and
tioedplain map rewsnons or required permlls

No

Nct applicable

4.7

Regulatory floodway and four.natural profile models {10, 50,
100 and SOO‘year) for exustmg ang postdevelopment
cohditions.

No

Not applicable

48

Floodplains and floodways focated within a reserve, where

No

Not applicable

Date Printed: 10/28/2013

'Wichita/Sedgwick County Drainage Plan Checklist (version: March 16, 2011}
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H Elementg A s‘* REP e . .
% LN kT e b - ¢ - 1 et .
Plan'Element Dascnptloﬁ‘ - . Included? Explangtion/Notesy . . "L s+ . oo s 2 g Rl
a9 Floadplain cut and fill caleulations for volume sensitive basins. No Not applicable
Demonstrate that floodway elevations and velocities do not Not applizable
4.10 lincrease due to construction in the fioodway {"No Rise No
Certification”). _ .
:5.0: |FederaifState’and Local Permitsy b 1w & v ® |k ool o™ 2@V Ba™ ¢, " 7 U8V FaR il Tl W o i B
5.1 US Army Corps of Engineers regulatory program permits No Not applicabte
R (Secnon 404 permit) .
Kansas Department of Agriculture - Division of Water
52! Resources Permits (Stream Obstruction, Channal Change, No
- Ioodplam Fill, Levée, Waler Appropriations, Dam Safety
permit; ete.).
FEMA Ieilers of map changefrevision - LOMA, LOMR, LOMR-, Not applicable
5.3 CLOMR elc shall be included and approvad when pm}ect No
modifies the limits of the flocdpiainiloodway. ]
..6.00. |Half Scale Preliminary Master, Grading Plany: £ ° = .47 [T Cupiy 7 75 e 2B 5 R TEE o B TR N NG e A AE L REr Sadis varEs
5.1 One set of plans and associated PDF of plans. Yes
5.2 Professional Engineer's seal, signature and date. Yes
Title bieck inctuding subdivision name and phase and dated
5.2 Yes
revision docurmentztion.
64 Future phases shown but cress-hatched as information cnly. Yes
Scale, not greater than 1-inch = 60 fect.
65 g et Yes
68 North arrow, Yes
67 tndex or legend key. Yés
68 Benchmarks {minimum of 2) used for site control (NAVD 88 Yas
" _Ivertical datum).
60 Ex;fling contours of entire site with contour interval of one: Yes
Proposed contours for channels, ponds, and other permanent
5,10 |stormwater management facilities, with contour interval of one Yes
foot.
611 Spot elevations shown ta the nearest tenth of a foot for critical Yes
) lacations, including lot and Pproperty boundaries
612 Proposed lot and sireet layout. Yes
513 Locaticns of underground storm drains. Yes
Overflow locations for storms exceeding storm drain capacity,
614 | ‘ No
~:Jwith elevations. - .
& 15 Top elevations of siorm drains at all inlets, manholes, and flow Yes
- |line glevatians for all outfalis.
6 g |Locations of open ditches and lakes. Yes
647 Flow girection arrows. Yes
Proposed.flow line slévations of all-.cpen ditchas at maximum- Nat applicable’
6.18- | 100 foot intervals, and 100-year flood elevations thereon. No
619 Pords: Logation, bottom elevation, normal pool efevation, 100- No Nat applicable
_._-|year flood elevation, emergency overflow glevation
6.20 Proposed top-of-curb elevations at points where drainage will No Not applicable
| be required to flow pver the curb.
Platted minimum building cpening ‘elevation for each lotin
6.2t |table form for.all Iots (excluding basement floar slevations). Yes
Standard foundation and elevation detatl far slab on grade, full
6.22 |basement; view-oul, partial view-out and/or walk-cut No
construction.
623 Top of foundation elevation for each lot. No Not applicable
Notation for builders for each lot as to the fype of structure that Not epplicable
624 |may be constructec and the view-aut, walk out or pad No
elavalion, as app!lcable
625 Indicate that all lots are above the 100-year flood elevation. NO Not applicable
26 Indicate that grading around structures conforms to perimeter No Not applicable
| ..o |drainage requirements. .
a27 Indicate that backyard drainage gradmg confarms to backyard No Not applicable
-.z|drainage reguirements, .
6,28“ Adjacent subdivision lof lines, with lot labels and subdivision Yes
names. o
6.29 Boundanes and latels for all easements, rights-of-way and Yes
reserves
Statement on prcposed flnal pl ‘grainage plan has been Nt applicable - By others
ainage casements,
8.30 |right§-of-way, or reserves sha.‘.‘ Femainat the established No
grades and remain unobsrructed fa aliow for the conveyance

‘Date Printed: 10/28/2013

Wichita/Sedgwick County Drainage Plan ChecKIist (version: March 18, 2011}
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QuikTrip No. 0313R
K-15.& 31% Swréet-South
Wichita, Kansas.

DRAINAGE STUDY
August 16,2013

INFRODUCEION:

‘ka’[np Corporatmn h&s proposed anew Store and gas:stationat the intersectionof K-

15land 31 Street South in Wichita, KS. Thenew: pm}ect site is located on a portion of a-
K&R RV Park LLC. The'currenl zoning of the site is L€ - Limited Commercial Distfict
withno overlay districts.

Quik Trip’hasiretained Schwab-Eatoh 1o pmwde ‘Drainage Private Pro_;cct plans forthe
‘stie: Addressing storm-water ranagement issue§relative to the QuikTeip site is.an
integral part-of such plans.;Schwab Eaton’has performed an.analysis of the.existing and

proposed. drainage conditionsirelative to the proposed:site development and has:prepared.

this'study.

QuiI{Trip was not required By the City of Wichita t6 provide stort water:detentioh for
theesite'since itiis located at'the-lower reaches.of the surrounding watershed. Demmmé,
wateriin'the lower: reﬂches could'increase the risk of area flooding. Therefore, storm

water detention was.not demgncd for this project.

METHODOLOGY:

The intent of this study 156 review the existing:and proposed conditions.of storm water

flow thmugh the project sitefin- ofder to dppropna!cly design & storm drainage:system for

the proposed:store: and gas: station. This study folows the, reqmremems afd guidelines
esiabhshcd by the cxty of chhjta Kansas in thcu‘ Stormwater Manua voiumcs i~3
water mnoff from the pro jeg, site; and storm ;v"éter mnoft ﬁowmg to ihe ute fmm
adjacent watersheds.’ The-105Year and 100:Year $toim. recurrence intervals were both

considered.in the- design'of proposed storm water structures. andipipes. chk]‘rap West:

has requested that no; pondmg would occur.on proposed pavement areas in the 100-Year

everit. -Providing adéqiate diversions of offsite: runoft: from adjacent lots to the
downstream storm watel systém wasalso a design cons;deraiwn

The'Rational Formula Method was-used in'this study, based on the formuia;
Q= ciA, Where:

-Q =1the peak rate'of discharge in cubic feet pér second:for the given-desigh.storii.
e the runoffeoefficient
= thei ramfa]l,mmnsny in inches perhour for the given design storm based on the
.deterfmned Tine.of Concentration (Te).

A= the watershed area in sores.

Civil Engineers | Land Survéyors 'Landscape Architects




HIL

V.

Watershed maps are included inthe Appendix.

EXISTING CONDIFIONS:

The existing siie-coﬂdiﬁidns-a?re based on a topographic sdrvey conducted by Savoy
Company P.A.on Eebruary, 1%, 2013, In addition, LiDAR data was used to: generate
information regarding the runoff from adjacent: upstream developnient that drains through

the:projest site. The-project site currently consists of moderately wooded RV parking
areas with three:asphalt-drives. Soil.conditions appear to have a Hydrological Soil
Classification “B.”

See-Pre-Dev elopment Drainage Map atthe end'of this:report for a graphicdepiction of

thewatéished areas. Twobasic-watersheds have been’ 1dent1ﬁed based on the: receiving

infrastrocture. Watershed “A” didins to an ax:stmg 2475807 box: culvert crossing K-1 5
‘approximately 230: féet' solitheast of the K-15/31% Streetintersection dehvenng a fidjority
of siterrumoff across the hiﬁhway It is also sobdividedinfo subarcas based on the existing
drives/valley-flumes. Watershed “B*'is smaller porfion of the'site that fronts along'31%
Streét and drains to-an; miet on.the south side of:3 1" that is: connected with & 367 d;a pipe
to.a 48™-dia. storm sésver truik line. The 487 trunk Tine runs scuthwest along 31% and
crasses K-15 parallel to the aforementioned RCB.

The following is a summary of the drainage conditions-for each watershed (including
both the on-site and off-site portisns).

A. Existing Watershed:“A”: This watershed totdls 6.3 acres (consisting of 2.2:acres on-
site:and 4:3'acres: Off—‘sﬁﬁ) has:a runoff coefficient-of Q.51 forthe 10-year and 0.59
forithe 100-year, and @i estimated Te of 14:minutes. The peak discharges for each
design storm are‘estimated to.be:

10:Year: Q= ciA =(0.51)(5.37)(6:5) = 17.8 ofs
100-Yéar: Q= ¢iA= (0.59)(7.57)(6.5) =29.0 cfs

B. Existing Waterstied “B”: This watershied totals' 02 acre  (has no-significant off-site
drainage passing:through), has'a runoff coefficient of 0:33 for the 10-year and 0.44
for;the 100-year, and'an estimated: Te of S'minutes. The peak discharges for each
design-stofin dte-estimated to be:

10-Year: Q= ciaA=1(033)(7.41)00.2)=i0.5¢fs
100:Year: Q=-ciA=(0.44)(10.32)(0.2)=0.9 cfs

PROPOSED CONDITIONS:
See Post-Development: Draimage Map-at:the:end of this.réport for a graphicrdepiction of

the watershcd sareas under proposed-conditions. Under.post=developed conditions, most
of the on=site drainage is-fédirected toward 3 1% Sticevad 4 part of Watérshied “B?. Most,
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of 'the,_ perimeter unpaved areas within thesite u'i.ij.kréﬁmixh n Waiershﬁd SAN Offsie
drainage within. Watershed “A” is diverted around the east and south side ‘of the site
through-a flume, crossing ihe proposed southwest site-entrance by means of a 147x23”

elliptical RCP-culvert. The culvert will discharge into the-existing K-15 highway ditch

that drains to the 247x80% RCB. Most of the off-site drainage will generally enter the site

at dead end stredts with inveited crowhs Rinctionis ng-as valley guiters, Off:site-drainage.
within Watershed “A” was divided into sithareas. to.asséss storin water flows along

vatiousrsegments of the:flume,  The following is-a summary-of the proposed drainage

conditions for each watershed:

rog%ed Watershed AT Thig watershied will total 4.9 acres (0.6.acre on-site and 4.3
acres off-site), havea runoff coefficient of 0.54-for-the: 10-year and 0.63 for the 100-
year, and an-estimated Tc of 14 minufes. The peak dischargés for each Gesign storm
are estimated to be: -

10-Year: Q=ciA'= (0.54)537)@.9) = 142 ¢fs
100-Year: Q =ciA = (0:63X(7:57)(4.9) = 23:4 o

This watershed was subdivided; as previously described, o evaluate off*site drainage
¢ntéring the-site along:vafious segmemfs ofa propo:sed flitme.. The Watershed Map
indicates. four subareas — Al through A4. The breakdown of tlie sitbarea hydrelogical
characteristics may-be: found on watershed maps within the Drainage Private Project
Plans:

B. Proposed Watershed “B”" This watershed'totals 1.61 acre (has no significant offSsite

drainage passing:through), has'a runoff coefficientiof 0.85 for the 10-year and .87
for-the 100-year, and‘an.estimated time of concentration of 5 minutes. The peak
discharges from eaéh demgn storin afe estimated fobe:

10-Year:  Q =ciA= (0:85)(7:41)(1.6) = 10.1.¢fs
100-Year: Q =ciA = (0:87)(10:32)(1.6).= 14:4 cfs

This waterihed ‘wasalso Subdividedto- size-the: Storm dewer nétwork. within the site.
The Watershied Map indicates nine subaréas — Bl thmugh B9. The breakdown of the
subarea hydrological characteristics may be'Tound Qn,wa;ershed maps within the
‘Prainage Private Project Plans:.

STOBRMWATER QUALITY:

‘Temporary storm water-quality measures:(BMPs) will'beinstalled at the site perimeter
4nd.other.points of. -discharge:to protect the surrounding drainage ways from silf and
‘sedimeht’ discharges. dunng site.deinalition, preparation:and:construction. Said

requirernents will. be'in atcordance with City of Wichita standards:and the NPDES

program. admxmfstered by KDHE. AnNOI will be submitied to, KDHE for a construction
permitiprior to-on-site disturbances:
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Since essentially. all of the developed:impervious:sirfaces will be:discharged ata

common point; that location appears to be the optimium location for providing a
permanent BMPimprovement for.protecting post:development storm water quality. A

pre-manufacturedhvdrodynamic separator 187 prﬂpmed atthat location (immediately

south of the point of connection to the.existing/3 1™ Street-curb inlet) fo capture and reidin
suspended po%lutams The! Separator will be a K#StarFlowGard Dual-Vortex. separator,
Model #DVS:-728. It hasieffective treatment of flowsiip to 4:25 ¢fs and will handle total
flows (treatment and’ bypass)of,27 cfs.

SUMMARY AND CONCLUSIONS:

Thefe:will bea charige in the watershed areas and: respectwe discharges 16 the two
receiving points dcscubad herein. The flows {o the:existing 24"x80” RCB will be
reduced inithe 100-yearievent from29.0 ofs to 23:4¢fs. T he flows to-thelinlet structure

on31% Street will be increased in'the 100-year.event! fmm 0.9 ¢fs to 14.4.¢cfs. Schwab-

Eaion does not have complete information on the- capaczty of the downstreain systein.

}Smce the connecting pipe between the inlet’and the: 48" trunk: line is:a 36™ diameter pipe,

it'is asswmed to have a reasonable carrying capacity:

Respectfully submitted,

Anne Stepheﬁ‘; PE
Schvab Baton
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‘QuikTrip No. 0313R

K-15 &31% Street South

‘Wichita, Kansas

SUPPLEMENTAL CULVERT ANALYSIS
October 22, 2013

INTRODUCTION

The purpose of this supplemental report is to analyze the existing K-15 culvert south of the QuikTrip
entrance in combination with the new entrance:pipe for the 100 year storm. The Rational Method
was used to-develop peak flows for the culvert:analysis. HY-8 Culvert Analysis Program was then
utilized for the hydraulic analysis.

EXISTING CONDITIONS

The existing K-15 culvert is:a compaosite structure consisting of {(upstream to downstream) an 8’ long
— 32”x:24" corrugated metal.arch pipe (CMAP) with end section, a 80’ long 3’ x 2’ reinforced
concreté box {(RCB), and a 10" lohg 32" x 24” CMAP with end section, resulting in a structure 108’
long at a 0.23%. This structure’is currently separated fromthe K&R RV Park by a berm with an
approximate elevation of 1284.25. If the capacity of this structure was exceeded the additional flow
would overtop the berm and surface flow to and existing RCB near K-15 and 31" Street.

The drainage area to the culvert.is approximately 12.85 acres, has a runoff coefficient-of 0.45, and
an estimated time of concentration of 42 minutes. The peak flow is 26.3 cfs.

The culvert discharges into an openditch on the west'side of K-15. The ditch has an approximate
18’ wide bottom with 8:1 side.slopes and a manning’s n.of 0.035. The downstream ditch collects
and additional 5.74 acres of drainage area with a runoff-.coefficient of 0.51, and an estimated time
of concentration of 33 minutes. Thepeak flow is 15.0 cfs. The average ditch slope is approximately
0.28%.

PROPOSED CONDITION

A new entrance, off of K-15 is being constructed for the QuikTrip store. This entrance essentially
blocks runoff:-from a portion of the.RV Park and any overflow from the K-15 culvert from reaching
the RCB hear K-15 and 31* Street. To address this, an.entrance pipe will be constructed under the
new entrance. This pipe has been sized to pass the' Qigp from the portion of the RV Park that has
been cut off (10.2.cfs) and any excess from the K-15 culvert should its capacity be exceeded (4.8cfs)
for a total of 15.0 cfs.

The attached HY-8 reports show that the capacity of the.extended K-15 structure {remeve the
upstream 8 CMMAC and replace it with a 13’ long HERCP extension) prior to topping the berm at
1284.25is521.5 cfs.

Aha[ysis of t'he-*l-!ERCP entrance pipe with a Q=150 cfs results in a headwater elevation of 1282.93,
which:is below the adjacent existing structures.
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HY-8 Culvert Analysis Report
K-15 Crossing

10.22.13



Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Ftow: 21.45 cfs
Design Flow: 21.5 cfs

Maximum Flow: 21.55 cfs



.

Table 1 - Summary of Culvert Flows at Crossing: CMMAC

Headwater Elevation

CMMAC 36x22

Roadway Discharge

) “Total Discharge {cfs) Discharge (cfs) (cfs) Iterations
1283.89 21.45 21.45 0.00 1
1283.89 21.48 21.46 0.00 1
1283.89 21.47 21.47 0.00 1
1783.89 21.48 21.48 0.00 1
1283.89 21.49 21.49 0.00 1
1283.89 21.50 21.50 0.00 1
1283.90 21.51 21.51 0.00 1
1283.90 21.52 21.52 0.00 i
1283.90 21.53 21.53 0.00 1
1283.90 24.54 21.54 0.00 1
1263.90 21.55 21.55 0.00 1
1285.50 35.95 35.95 .00 Qvertopping

Note; A 36 x 22" CMMAC-was chosen to represent the 32" x 24" CMMAC identified by

survey based on culvert cross sectional area.
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Rating Curve Plot for Crossing: CMMAC

Total Rating Curve
Crossing: CMMAC
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Table:2.- Culvert Summary Table: CMMAC 36x22

DisTc?::ge Dgﬁ:;fgrze HE?ZS;i:re»r cg\n‘z{m éiun':?é. ]f;;"; D’;;g}”{af*ﬂ D%g:}‘c?f‘l) 5 S;ﬂ‘:e(:ﬂ) gzma(‘% Vcélfglci:y T\?elzllg?itlir
(cfs) (cfs) {fty Depth (f) | Depth (ft) (ftfs) {fs)
21.45 21.45 1283.89 2,151 2.220 3-M2t +.850 1.208 1.270 0.850 6.269 0.000
21,46 21.46 1283.89 2,152 2221 3-M2t 1:850 1.206 1.270 0.850 6.272 0.000
2147 21.47 128389 2.153 2222 3-M2t 1.850 1:207 1,270 0.850 6275 0.000
21.48 21.48 1283.89 2.153 2223 3-M2t 1:850 '1:207 1.270 0.850 6.278 0.000
21.49 21.49 128389 2154 2224 3-M2t 1:850° 1:207 1270 0.850 6.281 0.000
21.50 21.50 1283.80 2155 2224 am2t | 1850 1:208 1.270 0.850 6.284 0.000
21.51 21.51 1283.90 2.156 2.225 M2t | 1.850 1,208 1.270 0.850 6.287 0.000
21.52 21.52 1283.80, | .2.157 2226 3-M2t 1.850: 1:208 1270 0.850 6.200 0.000
21.53 21.53 1283.90 2.158 2.227 | 3-M2t 1.850 1:208 1270 0.850 6.293 0.000
21:54 21.54 1283.90 12,159 12228 3-M2t 1850 1.209 1.270 0.850 6.298 0.000
21.55 21.55 1283.90 2.160 2228 3-m2t 1.850 1.200 1270 0.850 6.209 0.000

]

Inlet Elevation (invert): 1281.67 ft,

Straight Cutvert

Culvert Length; 10.00 fi, Cutvert Slope: 0.0030

Outlet Elevation (invert): 1281.64 ft

"
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Culvert Performance Curve Plot: CMMAC 36x22

Performance Curve
Cutvert: CMMALC 36x32
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Water Surface Profile Plot for Culvert: CMMAC 36x22
Crossing - CMMAC, Design Discharge - 21.5 cfs

Culvert - CMMAC 36x32, Culvert Discharge - 21.5 cfs
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Site Data - CMMAC 36x22
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 1281.67 ft
Cutlet Station:  10.00 ft
QOutlet Elevation: 1281.64 ft

Number of Barrels: 1

Culvert Data Summary - CMMAC 36x22
Barrel Shape: Pipe Arch
Barrel Span: 36.10in
Barrel Rise: 22.201n
Barrel Material:  Steel or Aluminum
Embedment: 0.00in
Barrel Manning's.n: 0.0250
Culvert Type: Straight
Iniet Configuration: Headwall
Inlet Depression: NONE



Table 3:- Downstream Channel Rating Curve (Crossing: CMMAC)

Flow {cfs) Water Surface Elev (ft) Depth (ft)
21.45 1282.91 0.85
21.46 1282.91 0.85
2147 1282.91 0.85
21.48 1282.91 0.85
21.49 1282.91 0.85
21.50 1282.91 0.85
21.51 1282.91 0.85
21.52 1282.91. 0.85
21.53 1282:91 0.85
21.54 1282:91 0.85
21.55 1282:1 0.85

Tailwater Channel Data - CMMAC
Tailwater Channel Option: Enter Constant Tailwater Elevation
Constant Taillwater Elevation: 1282.91 ft

Roadway Data for Crossing: CMMAC
Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 20.00 ft
‘Crest Elevation: 1285:50 ft
Roadway Surface: Paved
Roadway Top Width:  8.00 ft
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Crossing.Discharge Data
Discharge.Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: 21.5¢fs
Design Flow: 21.5 cfs

Maximum Flow: 21.5 cfs



"

Table 4 - Summary of Culvert Flows at Crossing: RCB

Headwau(efrt)Elevatgon Total Dis¢harge (cfs) RCB 3x(262|)scharge Roadwa(yé flg;scharge lterations
1284.16 21.50 21.50 0.00 1
1284.16 21.50 21.50 0.00 9
1284.16 21.50 21.50 0.00 1
128416 21.50 21.50 ' 0.00 1
1284.16 21.50 21.50 0.00 1
1284.16 21.50 21.50 0.00 1
1284.16 21:50 21.50 0.00 1
1284.16 2150, 21.50 0.00 1
1284.16 21.50 21,50 0.00 1
1284.16 21.50 21.50 .0.00 1
1284.16 21.50 21.50 0.00 1
1285.50 33.48 33.48 0.00 Qvertopping




Rating Curve Plot for Crossing: RCB

Total Rating Curve
Crossing. RCB
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Table 5 - Culvert: Summary Table: RCB 3x2

Dischtge | Dchirge | ovaion | Comvol | Conval | Fow | temal | orcat | outer | Tabar | Gt | Vo
(cfs) (cfs) () Bepth (fiy | Depth (ft) {ft/s) (ft/s)
21.50 21.50 1284.16 1980 2.271 4-FFf 1.436 1168 2.000 2216 31583 4.926
21150 21.50 1284.16 1:980 2.271 4-FFf 1436 | 1168 | 2.000 2.216 3583 4.926
21.50 21.50 1284.16 1.980 2271 4-FFf 1.436 -1.168 2.000 2216 3583 4.926
21.50 21.50 1284.16 1.980 2271 4-FFf 1.436° | <1168 2.000 2216 3.583 44926
21.50, 21.50 1284.16 1.980 7271 4-FFf 1.436 1.168 2.000 2216 3.583 4.926
2450 21.50 1284.16 1.980 2271 4-FFf 1.436 1.168 2.000 2216 3.583 4.926
21.50 21.50 1284.16 1.980 227 4-FFf 1436 11168 2.000 2.216 3.583 4.926
21.50 71.50 1284.16 +.980 227 4-FFf 1.436 1,168 2.000 2.216 3.583 49286
21.50 21.50 1284.16 "1.980 2271 4-FFf 1.436 17168 2.000 22186 3.583 4.926
21:50° 21.50 1284.16 1.980 2271 4-FFf 1.436° | 1168 2.000 2.216 3.583 4,926
21.50 21.50 1284.16. 1.980 2271 A:FFf 1.436 11168 '2.000 2215 3.583 4.926

Ty *

Straight Culvert
tnfet Elevation (invert): 1281.89ft,  Outlet Elevation {invert): 1281.67 ft
Culvert Length: 90.00 ft,  Culvert Stope; 0.0024

w " WakR AR .k



Culvert Performance Curve Plot: RCB 3x2 ‘
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Water Surface Profile Plot for Culvert: RCB 3x2

Crossing - RCB, Design Discharge - 21.5 cfs

Culvert - RCB 3x2, Culvert Discharge - 21.5 cfs
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Site Data - RCB 3x2
Site Data Option: Culvert'Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 1281.89'ft
Outlet Station:  90.00 ft
Outlet Elevation: 1281.67 ft

Number of Barrels: 1

Culvert Data Summary - RCB 3x2
Barrel Shape: Concrete Box
Barrel Span: 3.00 ft
Barrel Rise; '2:.00 ft
Barrel Material; Concrete
Embedment: 0.00 in
Barrel Manning's n:  0.0120
Culvert Type: Straight
Inlet Configuration: Square Edge (90°) Headwall
Inlet Depression:  NONE



Table 6'- Downstream Channel Rating Curve (Crossing: RCB)

Flow (cfs) Wat;;\?‘(]fgace Depth (fy | Velocity {ft's) | Shear(psf) |Froude Number
21.50 1283.89 222 4.93 0.41 0.58
21.50 1283.89 2:22 493 0.41 0.58
21.50 1283.89 2.22 4.93 0.41 0.58
21.50 1283.89 2:22 4.93 0.41 0.58
21.50 1283.89 222 _ 4,93 0.41 0.58
21.50 1283.89 2.22 4.93 0.41 0.58
21.50 1283.89 2.22 493 0.41 0.58
21.50 1283.89 2.22 4.93 0,41 0.58
'21.50 1283.89 2.22 4.93 0.41 0.58
2150 1283.89 2.22 4.93 0.41 0.58
21.50 1283.89 2.22 4.93 0.41 0.58

Tailwater Channel Data —- RCB*
Tailwater Channel Option: Rectangular Channel
Bottom Width: 1.97 ft
Channe!l Slope: 0.0030
Channel Manning's n:  0.0128
Channel Invert Elevation: 1281.67 ft

Roadway Data for Crossing: RCB
Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 20.00 ft
Crest Elevation: 1285.50 ft
Roadway Surface: Paved
Roadway Top Width: 44.00 ft

*NOTE:

The tailwater channel data listed above was created to:mimic.the actual HW elevation and
velocity inithe downstream CMMAC. In order for: HY-8to correctly calculate the outlet

‘losses atthe intermediate culvert junctions an upstream’velocity and downstream velocity

are needed. Current limitations within the program require the tailwater data to be input as
a channél.section for. calculation of the downstream ve!ocny Therefore a rectangular
éharinel'was élected and the channel width*and manning’s “n” were manipulated to resuilt
in a.downstream tailwater elevation and velocity:that matched the HW and velocity from the
downstream CMMAGC, by continuity, at the selected fiow rate of 21.5 cfs.
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Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: 21.45 cfs
Design Flow: 21.5 cfs

Maximum Flow: 21.55 cfs



Table 7 - Summary of Culvert Flows at Crossing: Elliptical

Headwater Elevation

Elliptical 36x24

Roadway Discharge

(i) Total Discharge {cfs) Discharge (cfs) (cfs) lterations
126425 21.45 21.45 0.00 1
1284.25 21.46 21.48 .00 1
1284.25 21.47 21.47 0.00 1
1284.25 21.48 21.48 0.00 1
128425 21.48 21.48 0.00 4
1284.25 21.50 21.50 0.0¢ 1
1284.25 21.51 21.51 0.00 1
1284.25 21.52 21.52 0.00 1
1284.25 21.53 21.53 0.00 1
1284.26 21.54 21.54 0.00 1
1284.26 21.55 21.55 0.00 1
1285.50 33.52 33.52 0.00 Overtopping




Rating Curve Plot for Crossing: Elliptical
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Table 8 - Culvert Summary Table: Eiliptical 36x24

Dischatgo | dwharge | Cootion | Convol | ool | Flow | Nomal | crosl | owet | Tabeter | o | Voo
fcfs) (cfs) () Depth (fty | Depth (1) : (f/s) (f/s)
2145 21.45 1284.25 1.928 2.327 4-FFf 1.552. 1,302 2.000 2.264 4,389 3575
2148 21.48 128475 1.928 2328 4-FFF 1553 1:302 2.000 2.265 4.391 3576
21.47 21.47 1284.25 1.929, .2.329 A-FFf 1.553: 1:302 2.000 2.266 4.393 3.576
21.48 21.48 1284.25 1.930° 2330 4-FFf 1,554 1.302° 2,000 2.267 4.395 3.576
21.49 21.49 1284 25 +.930: 12,331 4-FFF 1:554 1:303 2.000 2.267 4.308 3577
21.50 21.50 1284.25 1.931 2332 4-FFf 1.555 1.303 2,000 2.268 4.400 3577
21.51 21.51 1284.25 1.831 2333 4-FFf 1.556 1.303 2,000 2.269 4.402 3.577
21.52 21.52 1284.25 1.932 -2.334 4-FFf 1.556 1:304 2.000 2.270 4.404 3578
2153 21.53 1284.25 1.932 °2.335 4-FFf 1.567 1.304 2.000 2.271 4.406 3.578
21.54 21.54 1284.26 1.833 2.336 4-FFf 1.558 1.304 2.000 2272 4.408 3.578
21.55 21.55 1284.26 1:933 .2.337 4-FFF 1.558 1.305 2.000 2272 4.410 3.579

Inlet Eievation {invert); 128%.92 ft,

-

Straight Culvert

Culvert Length: 13.00 ft,  Culvert Slope; 0.0023

QOutlet'Elevation (invert): 1281.89 ft

Ty

SRRk




‘Culvert Performance Curve Plot: Elliptical 36x24

Performance Curve
Culvert: Elfptical 36x24
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‘Water Surface Profile Plot for Culvert: Elliptical 36x24

Crossing - Elliptical, Design Discharge - 21.5 cfs

Culbvert - Elliprical 36x24, Culvert Discharge - 21.5 ¢fs
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Site Data - Elliptical 36x24

Site Data Option:
Intet Station: 0.00

Culvert-invert Data
ft

Inlet Elevation: 1281.92-ft
QOutlet Station:  13.00 ft
Qutlet Elevation: 1281.89 ft

Number of Barrels:

Culvert Data Summary

1

- Elliptical 36x24

Barrel Shape; Elliptical
Barrel Span: 38.001n
Barrel Rise: 24.00 in
‘Barrel Material:  Concrete
Embedment: 0.00 in

Barrel. Manning's n

: 0.0120

Culvert Type: Straight

Inlet Configuration:

Inlet Depression:

Grooved Edge Projecting
NONE



Table 9 - Downstream Channel Rating Curve-(Crossing: Elliptical}

Flow {cfs) Wag;\??frtf)ace Depth {ft) Velocity (ft/s) Shear {psf) | Froude Number
21.45 1284.15 2:26 3i58 42 0.42
21.46 1284 .15 2.26 358 0.42 n.42
“21.47 1284.16 227 3.58 0.42 0.42
21.48 1284.16 2.27 3.58 ' 0.42, 0.42
21.49 1284.16 2.27 358 0.42 0.42
21.50 1284.16° 2.27 358 0.42 0.42
21.51 1284.16 2.27 3.58 _ 0.42 0.42
21.52 1284.16 2.27 3.58 0.42 0.42
21.53 128416 2.27 358 0.43 0.42
21.54 1284.16 2.27 3.58 0.43 0.42
21.55 1284.16 ' 227 3.58 0.43 0.42

Tailwater Channel Data — Elliptical™
Tailwater Channel Option: 'Rectangular Channel
Bottom Width: 2.65 ft
Channel Slope;  0.0030
Channel Manning's n:  0.0202
Charnmnel lnvert Elevation: 1281.89 ft

Roadway Data for Crossing: Elliptical
Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 20.00 ft
Crest Elevation: 1285.50 ft
Roadway Surface: Paved
Roadway Top Width: 8.00 ft

*NOTE:

The tailwater channel data listed above was created to mimic the actual HW elevation and
velocity in the downstream RCB. In order for HY-8to correctly calculate the outlet losses
at'the intermediate culvert:junctions an upstream velocity.:and downstream velocity are
needed. Current limitations -within the program require the tailwater data to be input as a
channel.section for calculation of the downstream velocity. Therefore-a rectangular
channel was selected and the channel width and manning's “n” were manipulated to result
in a.downstream tailwater elevation and velocity that matched the. HW and velocity from the

downstream. RCB, by, continuity, at the selected flow rate of 21.5 cfs.
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Crossing Discharge Data
Discharge Selection Method: Specify Minimum,.Design, and Maximum Flow
Minimum Flow: 0-cfs
Design Flow: 10.2 cfs
Maximum Flow: 15 cfs

Note: The drainageé basin for this:culvert produces a Qi ="10.2 cfs.  The adjacent basin
produces a Q100 = 26.3 cfs of which 21.5 cfs passes under. K-15 prior to topping the berm
separating the:K-15 basin from the residential basin. Therefore the entrance culvert was sized to
handle Q100=15.0 cfs {10.2 + (26.3—21.5)}.



Table 1 - Summary of Culvert Flows at Crossing: Crossing 1

Headwat?;t)EIeva_t;on Totai Discharge (cfs) ent38247(5;fgnscharge R_oadwa{;g fE;)u)schargta- lterations
1281.27 0.00 0.00 0.00 1
1281.75 1.50 1,50 0.00 1
1281.95 3.00 3.00 0.00 1
128212 4.50 4:50 0.00 1
1282.26 6.00 6.00 0.00 1
1282.38 7.50 7.50 0.00 1
1282.50 8.00 9.00 " 0.00 1
1282.59 10.20 10.20 0.00 1
1282.72 12.00 12.00 0.00 1
1282.83 13.50 13.50 0.00 1
1282:93 15.00 15.00 0:.00 1
1285.50 46.04 46.04 0.00 Qvertopping
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Rating Curve Plot for Crossing: Crossing 1
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Table 2 - Culvert Summary Table: ent3824_5

Dischnge | Dcherge | Eatan | Conol | Gontar | Flow | Nerma | Crioa Outlet | Tailvater v?:;gy it
(éfs)g ol g t Depth () | Deptn ¢y | TYPe | Depin () | Deptnify | Depin(ty | Dept (f 195) ie) ¥
0.00 0.00 128127 0.000 0000 | ONF | 0000 -0.000- 0.000 0.000 0.000 0.000
150 1560 128175 0.413 0483 | 2-M2c | 0.420 0.319 0.319 0.191 2733 1652
"3.00 3.00 1281.95 0595 0683 | 2-M2c | 0598 0.453 0.453 0.282 3320 2072
450 450 1282:12 0.742 0847 | 2-M2c | 0.742 0563 0.563 0.353 3.608 2351
6.00 6.00 1282.26 0.865° 0986 | 2-M2c | 0.866° 0,654 0.654 0.413 4.034 2 567
7.50 7.50 1282.38 0.979, 1114 | 2M2c | 0983, 0.736 0:736 0.466 4315 2743
9.00 9.00 128250 1114 1233 | 2:M2c | 1096 0.815 L0815 0514 4532 2.804
10.20 10.20 1282.59 1217 1224 | 2-M2c | 1.183 0.874 0.874 0549 4.703 3.000
12.00 12.00. 128272 1.356. 1453 | 2-Mzc 1.315 0.954 0.954 0597 4.954 3.143
1350 12,50 1282.83 1461 1556 | 2-M2zc | 1428 1.015 1015 0.635 5167 3.250
15.00 15.00 1262.93 1,558 1656 | 2-M2c | 1555 1072 1072 0670 5372 3.348

whh

Inlet Elevation {invert): 1281.27 #,

Streight Culvert

Culvert Length: 82.00 &, Culvert Slope: 0.0011

Qutlet Elevation (invert): 1281.17 ft

EITTH




Culvert Performance Curve Plot: ent3824_5

Performance Curve
Cubvert: ent3824 3
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Water Surface Profile Plot for Culvert: ent3824 5

Crossing - Crossing 1, Design Discharge - 10.2 cfs
Culvert - ent3824 3, Culvert Discharge - 10.2 ¢fs
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Site Data - ent3824 5
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 1281.27 ft
Outlet Station: 89.00 ft
Qutlet Elevation: 1281.17 ft

Number of Barrels: 1

Culvert Data. Summary - ent3824_5
Barrel Shape: Elliptical
Barrel Span: 38.00 in
Barrel Rise: 24.00 in
Barrel.Material: Concrete
Embedment: 0.0¢ in
Barrel Manning's n: 0.0120
Culvert Type: Straight
intet Configuration: Grooved Edge Projecting
Inlet Depression: NONE
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Table-3 - Downstream Channel Rating Curve (Crossing: Crossing 1)

Flow (cfs) Wag;f?%ace Depth (fty | Velocity (ft's) | Shear{psf) |Froude Number
0.00 128117 0.00 0.00 0.00 0.00
150 1281.36 0.19 1.65 0.02 0.72
3.00 1281.45 0.28 207 0.04 (.76
450 128152 0.35 2.35 0.04 0.78
6.00 1281.58 0.41 257 0.05 0.80
750 1281 64 0.47 2.74 0.06 0.81
9.00 128168 0.51 2.89 0.06 0.82
10.20 1281.72 0.55 3.00 0.07 0.83
12.00 128177 060 314 0.07 0.84
13.50 1281 81 0.64 3.05 0.08 0.85
15.00 1281.84 0.67 3.35 0.08 0.85

Tailwater Channel Data.- Crossing 1
Tailwater Channel Option: Trapezoidal Channel
Bottom Width: 4.00 ft
Side Slope (H:V): 4.00 (_:1)
Channel Slope:  0.0020
Channel Manning's n:  0.0120
Channel Invert Elevation: 128117 ft

Roadway Data for Crossing: Crossing 1
Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 50.00ft
Crest Elevation: 1285.50 ft
Roadway Surface: Grave|
Roadway Top Width: 10.00 ft




