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I. TAB 1 - PROJECT NARRATIVE:

Discussion of Development

The goal of this report is to analyze the existing drainage patterns and design the
proposed drainage system to serve the QT #345R site in Wichita, KS. This site is
located northwest of the intersection of MacArthur Rd and Meridian Ave. This site is
currently undeveioped and consists of a crop field.

The SES soil type present on the site is the Canadian Fine Sandy Loam. This soil is a
SCS type B soil. The proposed improvements include adding a 6,000 S.F. building
with concrete pavement parking and gas canopy area. A proposed dry detention pond
will be used to control runoff. The estimated disturbed area is around 5.95 acres.
Proposed conditions will cause an increase in the amount of impervious area by 1.66
acres. within the site property area. The total area of the property is 2.68 acres. An
aerial photograph of the proposed plat site is located in the Appendix.

Offsite Conditions

There are no off-site areas that drain onto the site. The site is elevated enough to
keep offsite drainage from entering. Therefore the design does not need to
incorporate off-site drainage.



Mr. Scott Lindebak, P.E., (Con’t)
QT #0345R
May 23", 2013
Description of Best Management Practices

A stormwater pollution prevention plan (SWPPP) has been developed for erosion
control purposes. The disturbed area of the QT #0345R site will be surrounded with
silt fence, and the existing curb inlets located on the surrounding streets will have curb
inlet protection. A construction entrance is located on site. The proposed curb inlets
located on site will alse have curb inlet protection. An erosion control plan has been
sent and approved by KDHE.

Hydrologic Calculations

Hydrologic Calculations were computed by using both the SCS and rational method.
Time of concentration values were estimated using the TR-55 method. The rational
method was used to compute peak discharge values to design the proposed storm
sewer system. The SCS method was used to analyze the dry detention pend and
compare existing versus developed runoff. Soil Types were determined from the
Natural Resource Conservation Soil Survey website. The SCS soil type present on
the site is the Canadian Fine Sandy Loam, which is a SCS type B soil.

Summary of Runoff Calculations

Detention is required since the increase in impervious area is more than 1 acre. The
SCS Methed was used to compare existing versus developed runoff calculations.
Table 1 shows existing and developed runoff calculations with detention.

Existing & Developed Peak Runoff w/ Detention
Description Q (cfs)
Existing Runoff (2 yr.) 3.12
Existing Runoff {5 yr.) 531
Existing Runoff (10 yr.) 7.00
Existing Runoff (25 yr.) 3.26
Existing Runoff (100 yr.) 13.76
Developed Runoff {2 yr.) 3.02
Developed Runoff {5 yr.) 4.52
Developed Runoff {10 yr.) 5.74
Developed Runoff {25 yr.) 7.18
Developed Runoff (100 yr.) 9.96

TABLE 1 — EXISTING AND DEVELOPED $SCS RUNOFF CALCULATIONS WITH
DETENTION

1l. TAB 2 — EXISTING CONDITIONS RUNOFF CALCULATIONS

Existing Conditions

The existing site has been divided into two sub-basins. Currently the site is a crop
field and most of the runoff sheet flows off of the site. A summary of the existing
drainage calculations can be seen in Table 2. The existing drainage basins can be
seen on the Existing Drainage map located in the Appendix.
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Existing Peak Runoff - SCS Method
Percent
Impervious Tc Q

Description CN (%) {min.) | Area(acres) | (cfs}
Existing Basin A (2 yr.) 71 0 20 1.83 2.12
Existing Basin A (5 yr.) 361
Existing Basin A (10 yr.) 4,76
Existing Basin A {25 yr.) 6.30
Existing Basin A (100 yr.} 9.36
Existing Basin B {2 yr.) 71 0 17 0.86 1.00
Existing Basin B {5 yr.) 1.70
Existing Basin B (10 yr.) 2.24
Existing Basin B (25 yr.) 2.96
Existing Basin B (100 yr.) 4.40

Table 2 - Existing Runoff Calculations
The combined 100-yr peak discharge for the existing site is 13.76 cfs.

Ground Water Elevations

According to the Kansas Geological Survey’'s Kansas Water Well Database, the static
water surface elevation of the ground water in this area is around 14 ft below the
existing ground.

1. TAB 3 — DEVELOPED CONDITIONS RUNOFF CALCULATIONS

Hydraulic Analysis

The proposed storm sewer system was designed with the rational method. The 10-yr
design storm was selected to size the storm sewer system. The spreadsheet used in
the design of the system is shown in the Appendix.

The 100 yr hydraulic grade line was calculated for this storm sewer system through the
use of a program called Storm and Sanitary Analysis an extension of AutoCad Civil
3D. An assumed tailwater elevation of 1282 was set at the outlet end of the proposed
storm sewer system to more accurately model the 100-yr hydraulic grade line. The
100-yr hydraulic grade line calculations are shown in the Appendix.

Developed Conditions

The proposed plat site is divided into twelve sub-basins. The proposed drainage of
the site incorporates a storm sewer system that drains sub-basins C, F, H, I, J. All of
the sub-basins drain to and are detained by the proposed pond except for sub-basins
A, G, and K.
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A summary of the developed rational method drainage calculations can be seen in
Table 3. The developed drainage basins can be seen on the Developed Drainage

Map located in the Appendix.

Developed Peak Runoff - Rational Method

I Q
Description Percent Impervious (%) C | Tc | (in.hr) | Area{acres) | {cfs)
Developed Sub-basin A (2 yr.) 44 049 | 15| 3.83 0.18 0.34
Developed Sub-basin A (5 yr.) 05115 | 456 0.18 0.42
Developed Sub-basin A (10 yr.) 054 |15 | 522 0.18 0.51
Developed Sub-basin A (25 yr.) 056 15| 6.06 0.18 0.61
Developed Sub-basin A (100 yr.) 062 |15 7.37 0.18 0.82
Developed Sub-hasin B (2 yr.) 4 0.20 | 15[ 3.83 0.57 0.44
Developed Sub-basin B {5 yr.) 0.22 | 15| 456 0.57 0.57
Developed Sub-basin B (10 yr.) 028 | 15| 5.22 0.57 0.83
Developed Sub-basin B (25 yr.) 030 | 15| 6.06 0.57 1.04
Developed Sub-basin B (100 yr.) 041 |15 7.37 0.57 1.72
Developed Sub:basin C (2 yr.) 100 0.87 15| 3.83 0.19 0.63
Developed Sub-basin C (5 yr.) 087 | 15| 4.56 0.19 0.75
Developed Sub-basin C (10 yr.} 088 15| 5.22 0.19 0.87
Developed Sub-basin C (25 yr.) 088 | 15| 6.06 .19 1.01
Developed Sub-basin C (100 yr.) 0.89 | 15| 7.37 0.19 1.25
Developed Sub-basin D (2 yr.) 100 087 | 15| 3.83 0.04 0.13
Developed Sub-basin D (5 yr.) 087 | 15| 456 0.04 0.16
Developed Sub-basin D (10 yr.) 0.88 | 15| 5/.22 0.04 0.18
Developed Sub-basin D (25 yr.) 088 | 15| 6.06 0.04 0.21
Developed Sub-basin D {100 yr.) 088 | 15| 7.37 0.04 0.26
Developed Sub-basin E {2 yr.) 100 087 115 | 3.83 0.07 0.23
Developed Sub-basin E {5 yr:) 0871156 | 456 0.07 0.28
Developed Sub-basin E (10 yr.} 0.88 | 15 5.22 0.07 0:32
Ceveloped Sub-basin.E (25 yr.) 088 | 15| 6.06 0.07 0.37
Developed Sub-basin E (100 yr.) 088 | 15| 7.37 0.07 0.46
Developed Sub-basin F (2 yr.) 100 087 | 15| 3.83 0.13 0.43
Developed Sub-basin F (5 yr.) 0.87 | 15| 456 0.13 0.52
Developed Sub-basin F (10 yr.) 0.88 | 15| 522 0.13 0.60
Developed Sub-basin F (25 yr.) 0.88 | 15| 6.06 0.13 0.69
Developed Sub-basin F- (100 yr.) 08915 7.37 0.13 0.85
Developed Sub-basin G (2 yr.) 0 0.20 | 15| 3.83 0.20 0.15
Developed Sub-basin G {5 yr.) 0.22 | 15| 456 0.20 0.20
Developed Sub-basin G (10 yr.) 028 15| 5722 0.20 0.29
Developed Sub-basin G {25 yr.) 0.30 | 15| 6.06 0.20 0.36
Developed Sub-basin G (100 yr.) 04115 7.37 0.20 0.60
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Developed Sub-basin H {2 yr.) 100 087 | 15| 383 0.12 0.40
Developed Sub-basin H (5 yr.) 087 15! 456 0.12 0.48
Developed Sub-basin H (10 yr.) 088 | 15| 522 0.12 0:55
Developed Sub-basin H (25 yr.) 0.88 | 15| 6.06 0.12 0.64
Developed Sub-basin H (100 yr.) 089 15| 7.37 0.12 079
Developed Sub-basin | (2 yr.) 82 0.75 | 15| 3.83 0.45 1.29
Devetoped Sub-basin | (5 yr.) 075 15| 4.56 0.45 1.54
Developed Sub-basin | (10 yr.) 0.77 |15 ] 5.22 0.45 1.81
Developed Sub-basin | (25 yr.) 0.78 | 15| 6.06 0.45 213
Developed Sub-basin | (100 yr.) 0.80 15| 737 0.45 2.65
Developed Sub-basin J (2 yr.) 100 0.87 | 15 3.83 0.50 1.67
Developed Sub-basin J (5 yr.) 087 [ 15| 456 0.50 1.98
Developed Sub-basin J (10 yr.) 0.88 15| b.22 0.50 2.30
Developed Sub-basin J (25 yr.) 0.88 [ 15| 6.06 0.50 2.67
Developed Sub-basin J (100 yr.) 0.89 | 15| 7.37 0.50 3.28
Developed Sub-basin K (2 yr.) 22 0.35| 15 3.83 0.09 012
Developed Sub-basin K (5 yr.) 036 15| 456 0.09 0.15
Developed Sub-basin K (10 yr.) 0.41115| 522 0.09 0.19
Developed Sub-basin K (25 yr.) 043 | 15| 6.06 0.09 0.23
Developed Sub-basin K (100 yr.) 052 |15| 7.37 0.09 0.34
Developed Sub-basin R1 (2 yr.) 100 0.87 | 15] 3.83 0.13 0.43
Developed Sub-basin R1 (5 yr.) 087 | 15| 4.56 0.13 0.52
Developed Sub-basin R1 (10 yr:) 088 | 15] 5722 0.13 0.60
Developed Sub-basin R1 (25 yr.} 088 |15 6.06 0.13 0.69
Developed Sub-basin R1 (100 yr.) 089 15| 7.37 0.13 0.85

Table 3 - Rational Method Developed Runoff Calculations

Stormwater Quantity

Detention is required since the increase in impervious area is more than 1 acre.
Hydraflow Hydrographs, an extension of AutoCad Civil 3D, was used to model the
proposed dry detention pond. The SCS method was used to compare existing versus
developed drainage calculations. A proposed 20 degree v-notch weir is planned at the
outlet-end of the pond to control runoff for the 2 through 100 year SCS design storms.
Table 4 shows existing versus developed SCS method drainage calculations with
detention. The proposed Hydraflow Hydrograph model can be séen in the Appendix.




Mr. Scott Lindebak, P.E., (Con’t)
QT #0345R
May 23", 2013

Existing & Developed Peak Runoff w/ Detention
Description Q (cfs)
Existing Runoff {2 yr.) 3.12
Existing Runoff {5 yr.) 5.31
Existing Runoff {10 yr.) 7.00
Existing Runoff {25 yr.} 9.26
Existing Runoff {100 yr.) 13.76
Developed Runoff (2 yr.) 3.02
Developed Runoff {5 yr.) 4.52
Developed Runoff {10 yr.) 5.74
Developed Runoff {25 yr.) 7.18
Developed Runoff {100 yr.) 9.96

Table 4 - Existing vs Developed SCS Method Drainage Calculations with
Detention

Stormwater Quality

Since the proposed land disturbance will be greater than 1 acre, stormwater quality is
required for this site. The proposed storm water quality calculations were computed to
meet the regulations in the City of Wichita “Storm Water Manual’. The computed
water quality peak flow calculations can be seen in Table 5 below.

Water Quality Peak Flow Calculation (Qwq)
Qwq = qu*A"Qwv*Fp

Data
Drainage Area, A= | 2.68 | acres
Time of Conc.,, Tc=| 0.25 | hrs
WQ Rainfall Depth, P = 1.2 | inches
Runoff Coeff., Rv = 0.66
Calculation

WQ Prot. Volume, WQv = | 0.792 | inches
Calculated CN=| 957

S=| 045 | inches

la=| 0.09 | inches

lalP=| 0.07

cfs/sq.
qu = 740 | mifin

Water Quality Peak Flow Rate, Qwq = | 2.45 | cfs

Table 5 — Water Quality Peak Flow Calculations

The: calculated water quality peak flow rate from the calculations above is 2.45 cfs. A
hydrodynamic separator will be selected to treat the water quality flow rate of 2.45 cfs
at a %TSS remaoval rate of 80% or greater.
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The responsibie party for maintenance of the hydrodynamic separator will be the
property owner of this QuikTrip site.

Channel Protection

Channel protection is not required because the total increase in impervious area is
less than 5 acres.

IV. TAB 4 - FLOODPLAIN SUBMITTAL

FEMA Floodplain Boundary

There is no FEMA floodplain located on this praperty. A copy of the FEMA floodplain
map is attached for review in the Appendix.

V. TAB 5 - FEDERAL, STATE, AND LOCAL PERMITS

A. US Army Corps of Engineers

Not Applicabie

B. Kansas Department of Agriculture

Not Applicable

C. Federal Emergency Management Agency (FEMA)

Not Applicable

D. Kansas Department of Transportation

Not Applicable

E. Sedgwick County Right-ocf-way Permit

Not Applicable
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APPENDIX
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GENERAL MAPS
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Hydrologic Soil Group—Sedgwick County, Kansas

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Sedgwick County, Kansas (KS173)

Map unit symbol Map unit name I Rating Acres in AOI Percent of AOI

6224

Canadian fine sandy loam, ‘ B 38
| rarely flooded | \ \

100.0%

| Totals for Area of interest \ 3.8 ‘

100.0%

Description

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

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

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

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

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

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

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

SDA  Natural Resources Web Soil Survey

)

Conservation Service National Cooperative Soil Survey

3/14/2013
Page 3 of 3
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EXISTING AND DEVELOPED
DRAINAGE MAPS
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Mr. Scott Lindebak, P.E., (Con't)
QT #0345R
May 23", 2013

2' WIDE FLUME CALCULATIONS



2' WIDE FLUME @ 1% SLOPE

—  'u 3P e fEe I T =T 3 -
IProject Description,” .+~ .« N
Friction Method Manning Formula

Solve For Discharge

@bljﬁDété;, Lt R . R e Tj
Roughness Coefficient 0.016

Channel Slope 0.01000 ft/ft

Normal Depth 0.25

Bottem Width 2.00

Résuts . .~ . - i o e
Discharge 1.59 #¥s

Flow Area 050 @2

Wetted Perimeter 2.50

Hydratilic Radius 0.20

Top Width 2.00

Critical Depth 0.27

Critical Slope 0.00794 it

Velocity 3.18 fifs

Velocity Mead 0.16 ft

Specific Energy 041 ft

Froude Number 1.12

Flow Type Supercritical

GVE fiputiData~ - v e e e e e T ]
Downstream Depth 0.60

Length 0.60

Number Of Steps 0

GvEouputbat .. - "o o i Ce .t e F s st
Upstream Depth 0.00

Profile Description

Profile Headloss 0.00 #t

Downstream Velocity infinity  ft/s

Upstream Velocity Infinity  ft/s

Normal Depth 0.25

Critica!l Depth 0.27

Channel Slope 0.01000 i/t

Critical Slope 0.00794 it

Bentley Systems, Inc. Haestad Methods SolBan|SeRtewMaster V8i (SELECTseries 1) [08.11.01.03]
5/23/2013 9:30:18' AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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HYDRAFLOW HYDROGRAPHS
CALCULATIONS
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1 2
Watershed Model Schematic i
Hyarafow | lyarograpns Etansion Ky AutaCAD® Civl 300 201 by Autodask. g vl Hydreraph Return Pe n°d Rec? raflow Hydeographe Fxianmon for AuaCADE Cha 08 2012 by Autecish, ne. v0
Hyd. Hyd‘mglmn InNow Peak Qurfiow {cfa) Hydiagragh
1- Ersing A 2 - Evisung B 3 - Devakoped 10 Pond, . Deveioped Undatained Ho typs hydia} Description
foriginy e eyt 3 [sw e L soge (oo
i |08 Runohl — -— 212y —— 3giz 4.755 B.302 —_— D362 | fermungA
2 |50 Runoil — -— e . 188 2235 2062 e 4400 | Exiang 8
3 [sCs Runelt — | e | 7mzm | — | m7ee | 1de | wez | —— | 1790 | Dewloped toPond
4 |Resarvor 3 _— i8N —_— 2861 A7 4684 —— a5 Dtention Pord
5 [S05 Ruhatt ana _— 1 1ag — LAY | oga 2436 — 3380 | Duwovod Undietamsd
4 - Cetendon Pong w
Legand
Bl Qrlaln Lesadntion
1 SCSAuwGH  Fristig A
7 SCSFumd ExetrgB
3 SCSRuncl  Developad i Dond
4 Remsngr  Delenion Pond
5 SCSRunel  Developed Undataned
Project Hydraftow.gpw Thursday, 00 23 2013 Proj. file: Hytrafiow gpw Thursday, 00 23, 2013
3 4
Hydrograph Summary Report Hydrograph Report
. d Hyrirafigw Hydrogeapha Extersion for AuloCARE Civl J06 2012 by Aulcdesh. nc &
Hyarahow Hyarographs Eatonsion for AutoCADS Crvi 3D 212 b Autodesh, Ine W Thursday. 00 23 2013
Hyd. |Hydrograph  |Pesk Time [Timeto  |Hyd Inflow Maximum Toal Hydragraph
No. typa flow Inérvad ' [Peaic wolume  |hye(s) sevation suge used Deaaription Hyd. No, 1
fetiging (chiy {rmin) tmin) {caft} i {eun) .
Existing A
1 |s0s Rumen | z321 z e | roee e - - Exaig A Hydrograph type = SCS Runcff Feak discharge = 2121¢fs
¢ |scomunot | oter s e | aam _ _ _ Exmng A Sllcrm' frequency = Zyrs Time 10 peak = 726 min
Time interval = 2min Hyd. volume = 7,066 cuft
3 |scsRunoft | 7323 z e o — — — Deuelaped to Pond Drainage area 1.830 ac Curve number = 71
1 |Resarvor 184 ‘2 =t 21,184 3 30 18070 Dateniion Pond Basin Slope 0.0 % Hydraulic length = 0ft
5 [scsmunat | 114m 2 22 | 32 — — — Dovelopea Undetamad Te method User Time of cone. (Te) = 20.00 min
- Total precip. 350 in Dhistribution = Typell
Storm duration = 24 hrs Shape factor = 484
Existing A
Qiate) Hyd. No. 1 — 2 Year Q{cfs)
3.00 300
2.00 200
100 1.00
e S—
0.00 0.00
1] 120 240 360 480 00 720 840 060 1080 1200 1320 t448 1580
Time {rmia}
= Hyd No. 1
Hydraflow.gpw Return Parivd: 2 Yeat Fhursday, 0023 2013




Hydrograph Report

Hyniriafhoiw Hydrogranhe Extension jor AuoCADR Civil 306 2012 by Autoduth, . v3

Hyd. No., 2

Existing B

Hydrograph type = SCS Runoff
Storm frequency = 2yrs

Time interval = 2min
Drainage area = (860 ac
Basin Slope = 00%

Te method = User

Tetal precip. = 3.50in
Ston duration = 24 hrs

Feak discharge
Time to peak

Hyd. volume
Cunve number
Hydraulic length
Time of conc. {Tc)
Distribution
Shage factor

Thursiday, 00 23, 2013

0.997 ofs
726 min
3321 cuft
"

ot

17.00 min
Type Il
484

[]]

Existing B
Qiefs)

Hyd. Na. 2 -- 2 ¥ear

"0 efs)

1.00

0.90

It

Q.80

TAAIREAH]

JRU AT

KGR SRR

o2

LA AN

0.00

THITEH

L, N

6 120 230 360 480 8GO 720 840

Hydrograph Report

Q.00

660 1080 1200 1320 1440 1550

Time {rrn}

Hydrallow Hydrogsaps Extnsion Kot AvioCACD Crvil 30 2092 by Aulodosk. Inc: +9
Hyd. No. 4
Oetention Pond

Tharsday, 00 23. 2013

Hydrograph type = Reservoir Peak discharge = 1.871cfs
Storm frequency = 2yrs Time to peak = 738 min
Titng imerval = 2 min Hyd. voiume = 21,188 cuft
Infiow hyd. No. = 3- Developed to Pond Max. Elevation = 1281.39ft
Reservoir name = Detention Pand Max_ Storage = 10,020 cuft
Storagn Indicanon matnod ued
Detantion Pand
Oefo) Hyd NG - 2 Year Getsh
B.00 a4q0
6.00 500
4.00 400
200 200
B0 —— e b0
0 240 480 720 260 1200 1240 1680 1920
Timg (min)
—— Myd No. 4 — HydNo. 3 Totar storage used = 10 020 cuft

Hydrograph Report

Hyttrahow Hydrographs Extansion for AUGCADRS Crvil 308 2012 by Autodesk, Inc 4

Hyd. No. 3
Developed to Pond

Hydrograph type = 5C8 Runoff
Storm freguency = 2yrs

Time interval = 2min
Drainage area = 2210 ac
Basin Slope = 00%

Te method = User

Total precip. = 350in
Storm duration = 24 nrs

Peak discharge
Time to peak

Hyd. voturre
Curve numnber
Hydraulic length
Time of conc. {Tc)
Distribution
Shape factor

woE oo

Thursday. 00 23. 2113

7.323cfs
T22 min
21,392 cutt
a3

0t

15.00 min
Type i
484

* Compaata (AcaaiCN} » [(1 550 ¥ 05 + {0960 80|/ 2 210

Developed to Pond

Qcts) Hyd. Mo 3 - 2 Yaar Q1eis]
300 3.00
5.00 600
400 . 400
200 200

|

.00 000

0 120 240 360 480 600 720 840 96D 10C 1200 1320 1440 1560
Tirre {rmin)
—— vy No 3
Pond Report 8

+hydmfion Hpticgraphs Extension for AuroC ADE: Civil 308 2012 by Auladesk, ing o

Pond No. 1 - Betention Pond
Pond Data

Fruzraday, D0 22 2013

Centours -User-gaRned ponlous argas . Aveinige end siea Method wked ke ol cakoulation Beqining Flevation » 127050 1

Staga / Storage Table

Stage (N} Elvation [ft) Gontout wea {(#qM) ner. Slorage {cuht) Total sforage (eufl]
0.0 1279.50 w ]
ush 1280.00 485 1.225 1225
150 128100 8580 5.7 1oaa
250 1282 00 8500 rasy 14573
s 128300 10,60 Bom 24214

‘Wair Structuras

8] [C1  [PriRsr] w1 (B 18] |}

Riza {in) pus pan ngo CrestLen(h) = 060 0.00 000 000

Span giny won 0w [ Crasi E1 (R} PR D0 000 0

Mo, Harrels o o e Wair Coft = a8 EES 333 S

tnusrt Eb i) cuo cae 0.0 Wl Typa = 2depy - — —

Lengih inp ) vee v Mutti-Slage ='Yes Ha o o

Shope (%) eao can Al

Hovarus 012 012 wa

Drifice Coafl. L L) LL Enfilfinthr) = 100¢ firy Conlour|

Hurti-Staga = ma N Mo o TV Eley. () =00

e o war,

Stega / Storage / Discharge Table

Stage Starage  Elevation Civ A CivR cwe PriRsr  Wra wrB wre WrD  Exfl User Totat

t cult n o ch ch ch 11 <t ot ctofs ol ch
aug o 127as PL - — - — - - - - - 00w
050 F225 1280.00 008K - - - vuss - - - -~ - o7y
158, Tops  1zAl00 Lo - - - 1108 - - - - — viar
250 14855 1285200 F5aac - — — 3.50s - - - - - 3500
250 270 128300 TESe - - - rass — - — - — 7.652



Hydrograph Report

Hydraflow Hydrographs Cxtension f AuloCADH Civi 306 2012 by Autodesk, Inc,

Hyd. No. 5
Developed Undetaingd

Hydrograph type = 8CS§ Runoft Peaak discharge
Storm frequency = 2yrs Time to'peak
Time interval = 2min Hyd. volume
Drainage area = 0470 ac Curve number
Basin Slope = 00% Hydraulic length
T¢ method = User Time of conc. (T}
Total precip. = 350in Distribution

Storm duration = Z4hrs Shape factor

Thursday, 00 23.2013

1.149cfs
722 min
3,221 cult

Oft

15.00 min
Type It
484

[T T BT}

* Componite {AraiGH1 = {{0 100 » 98} + 10 470 x 311 0 470

Developed Undetained

O [cfs) tiyd. No 5 - 2 Year @ efsy
200 200
100 100

S
0go

o 1200 240 360 430 Q00 Y20 84D 960 1080 1200

—— HydNo &

Hydrograph Report

500
1320 1440 1560
Tima (rn}

1"

Hytrafow Hydrographs Extangion 4o AUGCADR Gl 308 2012 by Avtodesk, ine. v

Trusay, 00 23 2013

Hyd. No. 1

Existing A

Hydrograph type = SCS Ruynoff Pegk discharge = 3.612¢cfs

Storm frequency = Byrs Time to peak = 726 min

Time interval = 2 min Hyd. volume = 11,601 cuft

Drainage area = 1.830 ac Curve number =M

Basin Slope = 0.0% Hydraulic length =0ft

Te method = User Time of canc. (Te} = 20.00 run

Total precip. = 450 in Distrbution = Typell

Storm duration = 24nrs Shape factor = 484

Existing A

Qlcfs) Fyd. No 1 -5 Yosr Q (cfs)
400 .00
300 300
200 2.00
t.ng 1.00

—_— 4/ — P -_—
0.00 G.00
0 120 240 360 480 800 720 340 960 1080 1200 1320 1440 1560
Time (min)
—— Hyd Mo 1

Hydrograph Summary Report

10

il Extarmsion ket AuleCATHE Givl 308 2012 by Autorigsk, Ine v9
Hyd {Hydrograph  [Paak Tima  [Timeto |Hyd. Infiow Mazimum To1a Hydrograph
No. tipe fiow tnterval |Peak volume [ hyd(s) et vation strga saed Deacrigtion
{origing icl2) (tmic}  |tmin) icut) Iy feun}

1 [SoSRumch | 2812 2 729 15801 — — — Exmtig A

2 [SC% Hunelt 1008 z 720 5457 — — — Exrstey B

3 |SCS Runoff & rez z ez 28 guz — — —_ Creveloped tmPond

4 [Resarvor 2887 H 3 26,158 3 t281,75 o3 Detention Pang

5 [SGSRunoft [ 1063 2 22 4.685 — —_— — Lieveiopad Unestanea

Hydraflow gpw Relurn Period: 5 Year Thusregay, 00 22, 2013

12
Hydrograph Report
Hidrsllow Hydrographs Extonsen for AoSADE Cavil 10% 2012 by Autodask, ing v Thursrtay, 00 73, 2013
Hyd, No. 2
Existing B
Hydrograph type = SCS5 Runoff Peak discharge. = 1.698 ¢is
Storm fraquency = Syrs Time 10 peak = 726 min
Time interval = 2min Hyd, volume = 5,452 cuft
Drainage area = 0.860 ac Curve number =M
Basin Slope =00% Hydraulic length =0ft
Tc method = User Time of cane. (Te) = 17.00 min
Total precip. = 4.5Gin Distribution = Typell
Storm duration = 24 s Shape factor = 484
Existing B
Qictsy Hydl No. 25 Year Qicls)
200 2.00
1.00 1.00
|
o.00 00
0 120 240 360 480 600 T20 840 960 1080 1200 1320 1440 560
Tirme [mn)

— HydNo.2
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Hydrograph Report

Hidea g Hydnagrophs Extendion ke AuleC ALY C vl 308 2012 by Autcdeak, Ing, v

Hyd. No. 3

Thursaay 00 23, 2043

Hydrograph Report b

Hyieafiaw Hyaiograptes Exension for AulaCALIN Civl 0% 2012 by Autodesh, Ine. & Thursduy U 75 2013

Developed 1o Pond

Hydrograph type = S5CS Runoff Peak discharge = 9762 cfs

Storm frequency = Syrs Time to peak = 722 min

Time interval = 2 min Hyd. volume = 29.002 cuft
Drainage area = 2210 3¢ Curve number = 93

Basin Stope = 0.0% Hydraulic length =0ft

Tc method = User Time of cone. (Tc) = 15.00 min

Total precip. = 4.50in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

= Compasto {hiaalCi) = [[1.550 x BB} + (0.630 x B0} 2 200

Developed to Pond
Qs Hya. Mo 3 - § Yesr 2 fets)
10.00° 10.00
a00 800
5.00 - 500
400 4.00
2.00 2.00
0.00 0.00
] 120 240 360 480 600 720 @40 960 1080 1200 1320 1440 1560
Tiere {erin
—— Hyd No 3
15

Hydrograph Report

Hysralow Hydiugraphs Ertersen for AdulADS Civl 3¢ 2012 by Autodesk. e 19

Hyd. No. 5
Developed Undetained

Thursaay, 00 23, 2013

"Hydrograph type = 5C3 Runoff Peak discharge = 1663 cfs
Storm frequency = 5yrs Time to peak 722 min
Tirne interval = Z2min Hyd. volume 4.685 cuft
Drainage area = 0470 ac Gurve number = 84*
Basin Slope = 00% Hydraulic length =0f
Tc methad = User Time of conc. {Tc) = 15.00 min
Total precip: = 450in Distribution = Typah
Storm duration = 24 hrg Shape factor = 484
* Colnposts {ATOAIN = [0 100 5 88) + (0 370 x 2 10 470
Developed Undetained
Q{cfs) biyd. Nq. § - 5 Year Q fcfs)
2.00 200
100 - - 1.00
L. \-—._
.o

000
1200 240 360 480 600 720 B840 960 08D 1200 1320 1440 1550

Tirea {min}
—— HydNe 5

Hyd. No. 4
Detention Pond
Hydrograph type = Reservoir Peak discharge = 2.861 cfs
Storm frequency = Syrs Time to peak = 736 min
Time interval = 2min Hyd. velums = 28,788 cuft
Inflow hyd. No. = J-Developed to Pond Max. Efevation = 1281.79 ft
Reservoir name = Detention Pond Max. Storage = 13,073 cutt
SI0rAQe NACAIN MERO | Bad
Detention Pond
Qtefsy Hyd, Mo 45 Year @ tefsd
1000 10.00
B.0G 8.00
.00 oo
400 4.00
200 \ - 2.00
0.00 0.00
o 240 480 720 60 1200 1430 1680 1820
Time (min)
—— HydNo 4 —— HydNo 3 1 Tolal slorage usen = 13.073 cuft :
16
Hydrograph Summary Report Ryitzafiow Hydrogemzhs Erension for ALtoC AT Civl 308 2012 by Auladenk. Inc. w8
Hyd. |Hydrograph  |Peak Tima  [Timeta Hyd nRow | axiemum Tolal Hydrograph
Mo ype Now Interval |Peak voluma hydis} alevation sirge vaed Deaceiption
(origin] et} iminy [(ming tcutt) m {ean]
1 S5 Runotl 4758 ? e 18077 — - — Exmtang A
2 |scskumn | 2295 2 | 7o _— — — Exming B
3 |$CS Runoll 11.48 2 22 38302 — —-— — Developed o Pond
1 Resoiaon 3718 2 738 35,189 3 128204 15008 Detannon Pond
5 IBCHRuholl 2028 2 2z 5,745 — — —_— Devaloped Unnmanad
Hydrafiow gow Return Pericd. 10 Yaar Thursday. 00 23, 2013
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Hydrograph Report

Hgralgw Hydrograpes Extaisen lor AuteGADE Crl 308 2017 by Autadesk, Ing 8 Thursday, 00 73. 7013

Hyd. No. 1
Existing A
Hydrograph type = SCS Runoff Peak discharge = 4756 cfs
Storm frequency = 10 yrs Time to peak = 724 min
Time intervai = 2min Hyd. volume = 15072 cuft
Drainage area = 1.830ac Curve number =71
Basin Slope = 00% Hydraulic fength =Qft
Temethod = User Time of cong, (Te) = 20.00 min
Total precip. =.520in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
Ex#sting A
Qets) Hyd. No. 1 — 10 Year @ (¢t}
500 500
400 4.00
3.00 3400
00 200
100 i 1.00
0.0 D.00
] 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time {rmn)
— HydNa 1
19

Hydrograph Report
Hyttraow Hyorographs Extansion for AloGCALD® Crvil WK 2012 by Autadesk nc v

Hyd. No. 3
Developed to Fond

Frursgay. 00 23. 2013

Hydrograph type = $CS Runoff Peak discharge = 1146 cfs
Storm frequency = 10yrs Time to peak = 722 min
Time intenval = 2 min Hyd. volume = 34,372 cuft
Drainage area = 2210 ac Curve number = o
Basin Slope = 0.0% Hydraulic length =0f
Te methed = User Time of cone. {Tc) = 15.00 min
Total precip. = 5.20in Distribution = Typeli
Storm duration = 24 g Shaps facter = 484
* Campoate (AraGN) 4 [f1 660 O%) 1 (0 B30 ¥ 037 2 710
. Developed to Pond
©cfs} Hyd. No 3-- 10 Year Q fefs)
12.00 12.00
10.00 1000
8.00 B.00
6.00 600
4.00 400
2.00 260
- —
00D =]

Q.00
o 120 240 360 480 600 T20 840 960 080 1200 1320 1440 1380

Tirne {rmn)
—— Hyd No. 3

Hydrograph Report "

Hydrafiow Hydrogiaphea Extensan for AvoCADE Cral 30E 2012 by Autadesx. ne. v8

Thumday, &0 232013

Hyd. No. 2

Existing B

Hydrograph type SCS Runoff Peak discharge = 2235¢cfs

Storm frequency 10 yrs Time ta peak = 724 min

Time interval 2 min Hyd. volume = 7,083 cuft

Lrainage area 0.860 ac Curve numbar =M

Basin Slope 00% Hydraulic length =0ft

T¢ mathed User Time of cenc. {Tc) = 17.00 min

Total precip. 5.20in Distribution = Typall

Storm duration = 24nhrs Shape factor = 484

Existing B

Q tefs) Hyd-No. 2 10 Year Qlcfs)
3.00 300
2.00 200
100 100
0.00 - 000

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Tirna (min}
e Hyd No 2
20

Hydrograph Report
Hydraftow Hydrogiashs Extension tar AueCADE Civl J0® 2012 by Autodesk Ine v@

Hyd. No. 4
Detention Pond

Thursday, 0B 23, 2013

Hydrograph type = Reservoir Paak discharge = 3.718 cfs

Storm frequency = 10yrs Time to peak = 736 min

Time interval = 2 min Hyd. volume = 34,169 cult

Inflow hyd. Ne. = 3 -Developed 1o Pond Max. Elevaton = 12B2.04 ft

Reservoir name = Detention Pond Max. Storage = 15,004 cutt

Storage indiaDon Bl used.

Detention Fond

Qichs) Hyd. Mo 4-- 10 Yesr Qicfs)

12.00 12.00

10.80 10.00
8.00 8.00
8.00 6.00
400 400
2.00 \\ 200
.00 0.00

0 120 240 380 480 600 720 840 960 108G 1200 1320 1430 1560 1680 1800
Tirme (mun}

—— Hyd No. 4

+ Tota storaga used = 15,004 cult



Hydrograph.Report “

Hyptiratiow Hydrographs Extension for AulCADE Cavit 308 2012 by Autadesh, Ing. v
Hyd. No. 5
Developed Undetained

Thursday, 00 23, 2043

Hydrograph type = 5CS Runeff Peak discharge = 2,028 ofs
Storm freguency = 10yrs Time to peak’ = 722 min
Time interval = 2min Hyd: volume = 5745 cuft
Drainage area = 0.470 ac Curve number = 84*
Basin Slope =0.0% Hyaraulic length = 0f
Tc method = User Time of cone. (Tc) = 15.00 min
Total precip: =-520in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
= Conpasite (AcealCN} = {0 100 1 98) +(0.370 x 80| 10 70
Developed Undetained
Qefs) Hyd. Mo. 5 -~ 10 Year @ yeft
200 l I 300
200 2.00
100 1.00
]
G.00 0.00
¢ 120 240 360 480 600 720 840 950 1080 1200 §320 1440 1560
Time frrur;
—— HydNo §
23

Hydrograph Report

Hydratiom Hydroqrapns Extensmn for AuoCADE Civl 300 2012 by Autodask e 9 Thumday. G 23, 7013

Hyd, No, 1

Exigting A

Hydrograph type = SCS Runcff Peak discharge = 6.303 cis

Storm freguency = 25yrs. Time {o peak = 724 min

Time intervai = 2 min Hyd. volume = 19.793 cuft
Drainage area = 1830 ac Curve number =7

Basin Slope = 00% Hydraulic length = 0ft

Te method = User Time of cone, (Te) = 20.00 min

Total precip. = 8.0 In Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

Existing A
Qlefs) Hyd. No. 1 -~ 25 Year Qets)
7.00 700
600 £.00
500 5.00
400 4.00
300 - 300
2‘00_ — ———_—_—_—‘__kfzﬂo
100 - — jreo
f— f— )t e e e S— f—
0.00 - - L 090
3 120 240 360 480 SO0 720 840 960 1080 1200 1320 1480 1560
Tirma ifmin}

Hydrograph Summary Report
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Hythaflow Hydrogmphs Extension or AuteCADS Civil 308 2012 by Autodesk, Inc 8

Hyd Hyd;wrlph Paak Time  [Timato  [Hyd. Infiow Maximum Toral Hydrograph
Ho. yps flow Intarval |Feak volume nydis) elevation $lrge used Déscription
{orkginy icts) tminp  Jtmng (eul) m [eufly
1 S0 Runoft 3.303% ? 724 19 7oz —— —-— - Exmfng A
2 |5CS Runoft 2.867 2 ) 230z — — — Eeming B
3 [sCSRunat | 1382 H 7z | ara0m — — —_ Caveitsad 1o Porm
4 |Raservoir & BAd ? A 41,108 3 1282289 17415 Dasansien Pund
& |SCS5 Runaff 7400 ? T FARG] Gt — — Darveloped Undetainad
Hydrafiow. g Raturn Paried: 25 Year Thursday, 90 23, 2013
24
Hydrograph Report
Hydrafiow Hyteograptms Extenson lor Autu AL il 3000 2012 ty Autddesk, hic. Thuraaay 00 23, 2613
Hyd. No. 2
Exis!ing B
Hydrograph type SCS Runoff Peak discharge = 2.962 cfs
Storm frequency 25 yrs Time to peak = 724 min
Time interval 2 min Hyd. volume = 9,302 cuft
Drainage area 0.860 ac Curve number =71
Basin Slape 0.0% Hydraulic length = 0f
Te methed User Time of cone. {Te) = 17.00 min
Total precip. 6.10in Distribution = Typell
Storm duration = Zd hrs Shape facter = 4B4
Existing B
Aot Hya No.2-- 25 Yaar Qetsy
2.00 300
2.00 2.00
1.00 1.00
—
0.00 0.00
o 120 240 WO 480 600 720 B840 96D 1080 1200 1320 1440 1560
Tima (ming
—— Hyd No.2



Hydrograph Report
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Hiydealow Hyatograptss Extansion kot ActdCALS Cral 308 2012 by Aulosesk, Ing 40

Thusssay, 08 23, 2013

Hyd.No. 3

Develeped to Fond

Hydrograph type = §CS Runoff Peak discharge = 1362 ¢fs
Starm frequency = 25 yrs Time to peak = 722 min
Time interval = 2min Hyd. veluma = 41,309 cuft
Drainage area = 2.210 ac Curve number = 8¥

Basin Slope =00% Hydraulic length =0f

Tc method = User Time of conc. {Tc) = 1500 min
Total precip. = 6.10in Distribution = Typell
Stoerm duration = 24 hrs Shape factor = 484

= Compasite (A18ACN) = (1 550 « 98} + 10.050 x 80/| I 7310

Developed to Pond

Qiets) Pyd, Mo 3 25 Year Qets)
14.00 14.00
12.00 12.00
10.00 10.00
500 00
500 8040
4.00 100
200 200
)
2.00 = 0.00
0 120 240 30 480 60D 720 840, 960 1080 1200 1520 1440 1560
Time (min)
— HydNo 3
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Hydratiow Hydrographs Extengion for AutoSADS Ciwl 308 2012 by Autodesk inc. v

Hyd. Ne. &

Developed Undatained

Hydrograph type 3CS Runoff
Sterm frequency 25 yrs

Time interval 2min
Drainage area 0.470 ac
Basir Slope 0%

Tc method User

Total precip, 6.100n
Sterm duration = 24 hrs

Thuraday. 90 23. 2013

Peak discharge = 2.499 cfs
Time to peak 722 min
Hyd, volume 7,136 cuft
Curve number 84*
Hydraulic length ot

Time of cong. (Tc}) 15,00 min
Distribution Type Il
Shape factor = 4B4

* Composia (AiswCH] =1(0 100 « D8} « (0.370 1 B}/ 0.420

Develaped Undetained

@ fetst Hyd: Na. § - 25 Yaar Qtefs)
300 3.00
2.00 200
100 190

—
0.00 [eil)

0 120 240

—s— Hya No 5

960 1080 1200 1320 1440 1660

Time tmin)
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Hydrafiow Hythvographe Extansion far AudoGADE Givil 306 2112 by Autodesk, Inc. v
Hyd. No. 4
Detention Pond

Hydrograph type
Storn frequency
Time interval
Inflow hyd, No.
Reservoir name

Reservalr

25 yrs
2 min

3+ Developed to Pond
Detention Pond

Peak discharge
Time to peak
Hyd. volume
Max. Elavation
Max. Storage

Thuraday, 00 23 2013

736 min

128229

4.684 cfs

41,106 cuft

ft

17,415 cuft

S1arage INACALN metod ussd

Oetention Pond

Qcls) Hyd No. 4 - 26 Year [icss)
14.00 1400
1200 12.00
10.00 10.00
8.00 800
8.00 .00
400 4.00
2.00 ﬂ K 2.00
000 000
9 120 240 360 460 600 720 840 960 1080 1200 1320 1440 1560 1580
Time {min)
—— Hyd Ng: 4 —— Hyd Mo 3 "} Tolal slgiage used = 17,415 cult
28
Hyd rog raph s u m m ary Report Hydrafiow Hydnographs Edunsian ot AutoCa 0 Civi 305 2012 by Aomask e v
yd, [Hydrograph  |Peak  |Time  (Timeto  |Fyd Inflow Maximum Totar Hydrograph
Mo, type Now Interval |Poak volumy hydi(s) alyvation *Hron v Deseripdan
{arlging {1 H tmin} (min} (cufty [L:] (cuft)
1 S8§ Aunolt 9382 2 fad 20 288 ——— —_ — Existing A
H 508 Runatl 4400 T 724 13,756 —aie amaans m—— Eustim) B
3 [5€S Runaft 1760 7 T2z 54472 — —— —— Devlupsd to Pond
L3 IR onanai B 2 7 54 285 3 1287 14 21,78 Detention Homt
5 | S5 Runoft 1388 2 ez 4820 —_— — — Devaloped Urderamed
Hydrafiow gpw Relurn Petiod: 100 Year Thursday, 00 23. 2013
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Hydraflow Hyrograpte Extansion for AuoCADS Civil 36 2012 by Autodask, Inc. ¥8

Thursday. 0 23, 2013

Hyd. No. 1
Existing A
Hydrograph type = 3CS Runoff Peak discharge 9.362 cis
Storm frequency = 100 yrs Time (& peak 724 min
Time interval = 2 min Hyd. volume 29.268 cuft
Drainage area = 1.830ac Curve number kAl
Basin Slope =0.0% Hydraulic length =0f
T¢ method = User Time of cone., (Te) = 20.00 min
Total precip. = 7.80in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
) Existing A
Qcts) Hyd. Mo 1 — 100 Year Qists
1000 1000
8.00 290
8.00 £.00
4.00 4.00
240 2.00
H_‘—‘*_r_
0.00 0dq
] 120 240 360 480 600 720 84D 960 10BO 1200 1320 9440 1560
Time {min}
— Hyd Mo 1
n
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Hyarmtow Hydrographs Eatension for AdoCADE Cwil 308 2012 by Actosesk hc W8

Hyd, No..3
Devealoped to Pond

Thursiay, 09 23, 2013

Hydrograph type = SCS Runoff Peak discharge = 1769 cfs
Storm frequency = 100 yrs Time to peak = 722 min
Time interval = Zmin Hyd. volume = 54472 cuft
Drainage area = 2210ac Curve number. = 93

Basin Slope = 00% Hydraulic length =0f

Tec method = User Time of conc. (T} = 15.00 min
Tatal precip, = 7T8Qin Distrinution = Type hi
Storm duration = 24 ws Shape factor = 484

* Comnposite (AreaftiN) = [U 580 1 98) + (0 B0 x M) 2210

Developed 1o Pond

Qiefs) Hyd. No. 3 - 100 Year Qtefa)
1800 18.00
15.00 B N N N T — 1500
12.00 _ Y D N A 1200
800 T - _ _ 8.00
600 S N A I W _ _ 5.00
T - . - 300
— 1 0.06

a 120 240 360 480 B00 720 B40 960

e et No. 3

1980 1200 1320 1440 1560

Time (min)
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Heydrafiow Hyorographs Extention o AutaCAD® Civd 306 2012 by Autodesk. . »d

Thursday, 00 73, 2013

Hyd_No, 2
Exisling B
Hydrograph type = 5CS Runoff Peak discharge = 4,400 cfs
Storm frequency = 100 yrs Time t0 peak = 724 min
Time interval = 2 min Hyd. volume = 13,755 cuft
Orainage area = {(.860 ac Curve number =
Basin Slope = 00% Hydraulic length = 0ft
Tc method = User Time of cone. (Tc) = 17.00 min
Total precip, = 7.80in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
Existing B
Qets) Hyd. No 2 — 100 Year ictsy
5.00 500
4.00 400
340 300
2.00 200
100 1.00
SN P P U — SN PR R U N S,
©00 0.00
0 120 240 380 430 €00 20 840 BE0 1080 1200 1320 1440 560
Tima (min)
— HydNo 2
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Hydrafiow }ydmgrapts Extwison for AuteCADE Ciwl 306 2012 by Autodesk. [nc O

Thursaay. o 21, 2011

Hyd. No. 4
Detention Pond
Hydrograph type = Resenvoir Peak discharge = 571 cls
Storm frequency = 100 ws Time to peak = 734 min
Time interval = 2 min Hyd. volumg = 54,269 cuft
Infiow hyd. No. = 3. Developed ta Pond Max. Elevation = 128274 %
Reservoir name = Detention Pand Wax. Srorage = 21,781 cuft
Starags ndicanon mamod used
Detention Pond
Qiets) Fyd. No 4 = 100 Yaar Qlofs)
18.00 18.00
16.00 1500
12.00 12.00
2.00 2.00
8.00 6.00
360 3.00
a.00 Q.00
0 120 24D 380 430 600 V20 B4D 960 1080 1200 1320 1430 1560 1630
Timea {rng

Total storageusad = 21,784 ouft
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Hydraow Hydrogrphs Exisnsmn lor AwoGADE Civll 30 2012 by Auiadesth, Inc v

Hyd. No. 5
Ceveloped Undetained

Thuesday, 0 22. 2013

Hydrograph type = SC8 Runoff Peak discharge = 3.389 cfs
Storm frequency = 100 ws Time to peak = 722 min
Time interval = 2 min Hyd. volume = 8820 cuft
Crainage area = 470 ac Curve number = 84
Basin Siope = 00% Hydraulic fength = 0f
Tc methed = User Time of conc. (Tc) = 15.00 min
Total precip. = 780N Distribution = Typell
Starm duration =24 hrs Shape factor = 484
* Compraite |AreafCN) = 1) 100 x 38 + (D370 4 BOI]f 0.470
Developed Undetained
Qiofs) Hyd. No. § - 100 Year Glets)
4.00 I I 440
EI .300
2.00 ‘2,00
1.00 1.00
- T | ‘*\4:_"_' e i e
0.00 900
@ 120 J40 360 4B0 600 20 840 980 1080 1200 1320 440 1560
Time {min}
~— HydNo &
Hydraflow Table of Contents Hywatow fime

Hiydraiow Hydrogratm Exienaror o AUpEATE Cial 3B 2012 by Autodesk, Inc. v

2. Year
Summary Report.
Hydregraph Report: .

Thursdny, 20 23, 213

Hydrograph No. 1, S5CS Runoff, Existing 4.
Hydrograph No. 2, 5C5 Runeff, Existing B

Watershed Modal Schematic........c s e 1
Hydrograph Return Period RECap......ccccomiiniiin i s isttreinsssieiosins @
.......... . PO |

. 4

.4

.5

Hydrograph Mo. 3. SCS Rundff, Developed to Pond .6
Hydrograph No. 4, Reserveir. Getention Pon 7

Pond Report - Detantion Pond. ................. 8

3

Hydrograph No. 3, SCS Runoff, Developed Undetained..

5- Year

Summary Report.,
Hydregraph Reperts.............
Hydregraph Mo. 1, SCS Rynoff, Existing A
Hydrograph No. 2, SCS Runoff, Existing B
Hydrograph Mo, 3. SCS Runcff. Developed to Pond
Hydrograph No. 4, Reservoir, Detention Pond.....
Hydrograph No, §, SCS Rundff, Developed Undetaine

10 - Year
Summary Report.......... ”

Hydregraph Report:
Hydrograpn No. 1, SCS Runoff, Existing A,

Hydrograph No. 2, SGS Runaff, Existing B

Hydrograph Na. 3, SCS Runoff, Developed té Pan
Hydrograph No. 4, Reservoir, Detention Pand....
Hydrograph No. §,-5C8 Runoff, Developed Lindetaine

25- Year _
Summary Report

Hydrograph Reports :
Hydrograph Ne. 1, SCS Runoif, Existing A...
Hydrograph No. 2, SCS Runoff, Existing B...

Hydrograph NG, 3, SCS Runoff, Dévéloped to Pan
Hydrograph Na. 4, Reservoir, Détention Pond.
Hydrograph No. §, 5CS Rundff, Developed Undetain,

1040- Year 7
Summary REPOMt. o

Hydograph REPOTES.........o.vweeieceeee e fecnnens s enesdeses
Hydrograph No. *; 8CS Runoff, Existing A. .
Hydrograph No. 2, 8CS Runaff, Existing B...
Hydrograph Na. 3, SCS Runoff, Developed to Pon
Hydrograph No. 4, Reservoir. Deteittion Pand.
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Hydrafow Hydrogrz pra Extarsion for AatoCADE Civil 3108 2012 by Autadesk. Inc. v

Thursday, 00 23. 2013

Retarn Intensiry-Duration-Frequency Equation Cosfficients {FHA)
Parlod
{¥rs) 8 o E [LEY]
1 420051 95000 08067 —
2 510208 10 8000 o 7ous J—
3 .0000 20000 00060 —
5 1693673 1200 07902 —
1a #1 2078 4500 EL —
25 1002580 158000 VR e
£ 1073z 181000 BTG —
i 1267670 17,2000 LEIHD —_—
Filo name. G o Wichits IDF
Intansity =5/ {Tc » DJ*E
Retumn Intansity ¥alues ¢vhry
Period
(¥ra) [smin 0 15 F) I 30 3% 40 5 ] % ]
1 o1 | yea | o 2rg | 243 | zie | ves | 1Az | e | 158 | 147 | 138
z sm | asz | aar | a3o | pea | 2ea | zer | zaz | zte | tez | 180 | 170
3 oo am oor Boo ooe won aoo L) o anm um 60
o 84 544 488 409 365 331 302 280 261 744 230 217
o 7ae | s1s | sz8 | aes | arwr | 30 | ses | 322 | 3w [ rey | 28¢ | 280
25 a7z | 74 | 817 | s4s | dmi | 447 | 441 | asr | 3 | 333 | 2w | zer
50 91 | 787 | &84 | 807 | 547 | 4e8 | 458 | 4a8 | sew | 34 | 38 | Aua
we | ote| ses | 7Sy | sro | 808 | ss2 | 508 | 472 | 44t | 444 | 33 | 2w
T2 = UM I Mitutes. Yalues may excawd 90
Peaap An nama; § ALonan’s GED o iy o Wichits pep
Rainfail Precipitation Table [in}
Storm
Tyt 27 Bepr Syt 109t | 2541 |50y |00
SCS 24-hour 280 350 00 &80 530 810 B.90 7aC
5C8 a-Hr eoe o higi ) 0w [de 1) L) 000 .60
Huut-15t oo | oou | e | ow |oo |ooo | pen | moc
Hubt-2nd oor |awe |um |ew |oom | em | e | oo
Hidt-3rd ovn | a0 |aoe | oos | om | os | e | oof
Hulttn 000 [ooo |eow |eew |oom |ese | ape | pec
Hult Ity 000 [ooo |ow |oea Jeoo |ono | oo | ooc
Cumdom oo0 [oeo |ew |eoe looe |ooo | om0 | oor
Contents continued ., Pyeratow g
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Appendix B
1988 Drainage Criteria Manual
City of Wichita, Kansas
Rainfall Intensity Table for Sedgwick County, KS
The following tabulation contains rainfall intensity in inches per hour as derived from ESSA
Weather Bureau Technical Paper 40 Modified to NWS Hydre-35, 1977 During First Hour,
Table 1 Rainfall Intensity Table (Duration 15 min - 120 min)
0.0833 5 4,18 5.57 6.53 7.41 g§.52 9.48 10.32
0.1000 & 3.99 5.32 6.25 7.09 B.16 5.09 5.89
0.1167 li 3.81 5,09 5.99 6.81 7.84 8.74 9.50
0.1333 8 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 8.13 8.83
0.1667 10 3.39 4,52 5.24 6.09 7.04 7.86 8.54
0.1833 11 3.27 4.36 5.16 5.89 6.81 7.601 B.27
0.20060 12 3.18 4.21 4.59 5.71 6.60 7.38 8.02
0.2167 13 3.05 4.08 4,84 5.53 6.41 7.17 7.79
0.2333 14 2.9% 3.95 4.€9 5.37 6.23 ©.97 7.57
0.2500 15 2.87 3.83 4,56 5.22 6.06 6.78 7.37
0.2667 16 2.78 3.72 4.43 5.08 5.90 6.60 7.18
0.2833 17 2.71 3.6l 4,21 4.95 5.75 6,44 7.00
0.3000 18 2.63 3.51 4.20 4.83 5.61 65.29 6.84
0.31&7 15 2.56 3.42 4.10 4.71 5.47 6.14 6.68
0.3333 20 2.50 3.33 4.00 4.60 5.35 6.00 6.53
0.3500 21 Z2.44 3.25 3.49¢ 4.50 5.23 5.87 6.39
0.3667 22 2.38 3.17 3.81 4.40 5.12 5.75 6.26
0.3833 23 2.32 3.10 3.73 4.31 5.01 5.63 £.13
0.4000 24 2.271 3.03 3.65 4.22 4.91 5.52 6.01
0.4167 25 2.22 2.96 3.57 4.13 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 5.6%
0.4667 28 2.14 2,78 3.37 3.90 4..55 5.12 5.589
0.4833 29 2.11 2.72 3.30 3.83 4.47 5.03 5.459
0.5000 30 2.08 2.67 3.24 3.76 4.39 4.,94 5.40
0.5167 31 2.05 2.62 3.19 3.70 4.32 4.86 5.32
0.5333 32 2.02 2.57 3.10 3.63 4.25 4.79 5.22
0.5500 33 1.99 2.52 | 3.05 | 3.57 4.18 4.71 5.14
0.5667 34 1.96 2.48 | 3.01 | 3.51 4.11 4.63 5.07
0.5833 35 1.93 2.44 2,98 3.46 4.05 4.56 5.00
0.6000 36 1.91 2.39 2.93 3.41 3.99 4..50 4 .93
0.6167 37 1.85 2.35 2.88 3.36 3.93 4.43 4.86
0.6333 38 1.87 2.32 2.84 3.31 3.87 4.37 4.79
0.6500 39 1.85 2.28 2.80 | 3.2¢ 3.82 4,31 4.73
0.6667 40 1.83 2.24 2.76 3.22 3.786 4.25 4.66
0.6833 41 1.81 2.21 2.72 3.17 3.71 4.19 4.60
0.7000 42 1.79 2.18 2.68 3.13 3.66 4.13 4.5¢
0.7167 43 1.77 2.14 Z2.64 3.09 3.61 4,08 4.49
0.7333 44 1.75 2.11 2.61 3.05 3.57 4.03 4.43
Volume 2, Technical Guidance Page B -1
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0.7500 45 1.73 2.08 2.57 3.01 3.52 3.98 4.38
0.7667 45 1.70 2.05 2,54 2.97 3.48 3.93 4,33
0.7833 47 1.67 2.02 2.50 2.93 3.44 3.88 4,28
0.8000 48 1.66 2.00 2.47 2.90 3.39 3.84 4,23
0.81e7 49 1.64 1.87 2.44 2.86 3.35 3.79 4.18
0.8333 50 1.61 1.%5 2.41 2.83 3.32 3.75 4,13
0.8500 51 1.59 1.92 2.38 2.7% 3.28 3.71 4,09
0.8667 52 1.56 1.89 2.35 2.76 3.24 3.67 4.05
0.8833 53 1.54 1.886 2.3% 2.73 3.20 3.63 4,00
0.9000 5S4 1.52 1.84 2.30 2.70 3.17 3.5¢9 3.96
0.9167 55 1.50 1.81 2.27 2.67 3.14 3.55 3.92
0.9333 56 1.47 1.79 2.25 2.64 3.10 3.51 3,838
0.9500 57 1.45 1.76 2.22 Z.61 3.07 3.48 3.84
0.9667 58 1.43 1.74 2.20 2.59 3.04 3.44 3.81
0.9833 59 1.42 1.72 2,18 2.56 3.01 3.41 3.77
1.0000 G0 1.40 1.69 2.15 2.53 2.98 3.37 3.73
1.01867 61 1.38 1.67 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 1.33 1.61 2.07 2.44 Z2.86 3.25 3.60
1.0833 65 1.31 1.59 2.05 2.41 Z2.84 3.22 3.57
1.1000 66 1.30 1.57 2.03 2.39 2.81 3.19 3.54
1.1167 67 1.28 1.56 2,01 2.37 2.79 3.16 3.51
1.1333 68 1.2¢6 1.54 1.99 2.35 2.76 3.13 3.48
1.1500 69 1,25 1.52 1.97 2.33 2.4 3.10 3.45
1.1667 70 1.24 1.50 1.95 2.31 2.71 3.08 3.42
1.1833 71 1.22 1.48 1.93 2.28 2.69 3.05 3.39
1.2000 T2 1.21 1.47 1.92 | 2.26 2.67 3.02 3.36
1.2167 73 1.20 1.456 1.90 2.25 2.64 3.00 3.34 ?
1.2333 74 1.18 1.44 1.88 2.23 2.63 2.98 3.31
1.2500 75 1.17 1.43 1.86 2.21 Z2.61 2.95 3.29
1.2667 76 1.16 1.41 1.85 2.19 2.5h8 2.93 3.26
1.2833 i 1.15 1.40 1.83 2.17 2.55 2.90 3.24
1.3000 78 1.13 i.38 1.82 2.15 2.53 2.88 3.22
1.3167 79 1.12 1.37 1.80 2.14 2.50 2.86 3.19
1.3333 20 1.11 1.38 1.79 2.12 2.48 2.84 3.16
1.3500 g1 1.10 1.34 1.77 2.10 2.46 Z2.82 3.13
1.3667 82 1.09 1.33 1.76 2.08 2.43 2.79 3.10
1.3833 83 1.08 1.32 1.74 2.06 Z2.41 2.6 3,07
1.4000 B84 1.07 1.31 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 2.34 2.69 2.99
1.4500 87 1.04 L.27 1.69 1.9% 2.32 2.66 2.96
1.46&7 83 1.03 1.26 1.68 1.97 2.30 2,64 2.93
1.4833 as 1.02 1.25 1.68 1.95 2.28 2.62 2.91
1.5000 20 1.01 1.24 1.66 1.93 2.26 2.9% 2.88
1.5167 g1 1.00 1.23 1.65 1.92 2.24 2.57 2.806
1.5333 92 1.00 1.22 1.63 1.90 2.22 2.55 Z2.83
1.5500 53 0.99 1.21% 1.62 1.89 2.20 2.53 2.81
1.5067 54 0.98 1.20 1.61 1.87 2.1% 2.51 2.79
1.5833 95 0.97 1.19 1.5%9 1.85 2.17 2.49 2.76
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1.6000 56 0.9¢ 1.18 1.58 1.84 2.15 2.46 2.74
1.6167 a7 0.926 1.17 1.57 1.82 2.13 2,44 2.72
1.6333 98 0.95 1.16 1.56 1.81 2.12 2.42 2.70
1.6500 99 0.94 1.15 1.54 1.80 2.10 2.41 2.67
1.6667 100 0.93 1.14 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
1.7167 103 0.91 1.12 1.506 1.74 2.04 2.33 2.59
1.7333 104 0.90 1.11 1.49 1.73 2.02 2.31 2.57
1.7500 105 0.80 1.10 1.47 1.72 2.01 2.30 2.55
1.7667 106 0.89 1.09 1.46 1.70 1.99 2.28 2.54
1i.7833 107 0.88 1.09 1.45 1.69 1.98 2.26 2.52
1.8000 108 0.88 1.08 1.44 1.68 1.96 2.25 2.50
1.8167 109 0.87 1.07 1.43 1.67 1.95 2.23 2.48
1.8333 110 0.87 1.06 1.42 1.65 1.93 2.21 2.4%6
1.8500 111 0.86 1.06 1.41 l.64 1.92 2,20 2.45
1.8667 i1z 0.85 1.05 1.40 1.63 1.91 2.18 2.43
1.8833 113 0.85 1.04 1.239 1.62 1.89 2.17 2.41
1.38000 114 0.84 1.03 1.28 1.61 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 1.59 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 0.82 1.01 1.35 1.57 1.83 2.09 2.33
1.9833 1195 0.81 1.00 1.34 1.56 1.82 2.08 2.32
2.,0000 120 0.81 0.99 1,33 1.55 1.81 2.07 2.30
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Appendix C

Table C-1 Rational C Values

'se’or Surface Charactenstics

Business
Downtown Areas 85 0.84 0.85 0.87 0.91
Neighborhood Areas 70 0.68 0.69 0.73 0.80
Residential Single Family (Soil Group D
1/8 Acre 50 0.57 0.61 0.66 0.79
1/4 Acre 38 0.50 0.54 0.62 0.76
1/3 Acre 30 0.46 0.50 0.59 0.73
1/2 Acre 25 0.42 0.48 0.56 0.72
3/4 Acre 22 0.42 0.46 0.55 0.71
1 Acre 20 0.4 0.45 0.54 0.71
Residentia Multi-Family (Soil Group D)
Multi-Unit (detached) 60 0.62 0.66 0.72 0.82
Multi-Uiit {attached) 65 (.64 c.68 0.73 0.83
Apartments 75 Q.70 0.73 6.79 0.86
Residential Single Family {Soil Group C)
1/8 Acre 50 0.55 0.58 0.64 0.73
1/4 Acre 38 0.48 0.51 0.57 0.68
1/3 Acre 30 0.43 .46 0.53 0.65
1/2 Acre 25 0.40 (.43 0.50 0.63
3/4 Acre 22 0.29 0.42 0.49 0.62
1 Acre 20 0.37 0.40 0.48 0.61
Residential Multi-Family {Scil Group C)
Multi-Unit (detached) 60 0.60 0.63 0.69 0.77
Multi-Unit (attached) 85 0.63 0.66 0.71 0.79
Apartments 75 0.68 0.72 0.77 0.83
Residential Single Family {Scil Group B)
1/8 Acre 50 0.52 0.54 0.59 0.67
1/4 Acre 38 0.44 0.46 0.52 0.61
1/3 Acre 30 0.39 0.41 0.47 0.57
1/2 Acre 25 0.36 0.38 0.44 0.54
3/4 Acre 22 0.34 0.36 0.42 0.52
1 Acre 20 0.33 0.35 0.40 0.51
Residential Multi-Family {Scil Group B)
Multi=Unit (detached) 60 0.58 0.60 0.65 0.72
Multi-Unit (attached) 65 0.61 0.64 0.68 0.75
Apartments 75 0.67 0.70 0.74 0.80
Single Family (Soil Group A)
1/8 Acre 50 0.47 0.50 0.54 0.60
1/4 Acre 38 0.39 0.41 0.45 0.52
1/3 Acre 30 0.33 0.35 0.39 0.47
1/2 Acre 25 0.30 0.31 0.35 0.44
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Appendix C

ul:and:lUse or;

3/4 Acre
1 Acre

Multi-Family (Soil Group A)
Multi-Unit {detached)
Multi-Unit {attached)
Apartments

Industrial
Light Areas
Heavy Areas

Playgrounds
Schools

Railroad Yard Areas

Undeveloped Urban Areas
Offsite Flow Analysis
{when land use not defined)

Streets
Paved
Gravel

Drive, Parking Lots and Walks:

Roofs

Urban Lawn Areas (Soil Group A)

Slope less than 1%
Slope 1% to 4%
Slope maore than 4%

Urban.Lawn Areas {Soil Group B)
Slope less than 1%
Slope 1% to 4%
Slope mare than 4%

Urban Lawn Areas (Soil Group C)
Slope less than 1%
Slope 1% to 4%
Slope mare than 4%

Urban Lawn Areas (Soil Group D)
Slope less than 1%
Slope 1% to 4%
Slope more than 4%

60
85
75

70
80

15
40

30

45

99
00

96

90

00
00
00

00
00
00

00
00
00

00
00
00

0.55
0.58
0.65

0.68

0.74

0.33

0.49

0.43

0.52

0.87
0.24

0.87

0.80

0.08

0.12
0.16

0.18
0.20
0.24

0.24
0.26

0.28

0.28
0.30
0.32

0.57 0.61 0.67
0.60 0.64 0.70
0.68 0.72 0.77

0.69 0.73 0.80
0.76 0.79 0.84

0.35 0.42 0.55
0.51 0.56 0.66
0.45 0.50 0.62
0.54 0.59 0.68
(.88 0.90 0.93
0.26 0.33 0.48
0.87 0.88 0.89

0.85 0.90 0.93

0.09 0.13 0.23

0.13 0.47 0.27
0.17 0.21 0.31
0.18 0.24 0.37
0.22 0.28 0.41
0.26 0.32 0.45
0.27 0.35 0.51
0.29 0.37 0.53
0.31 0.39 0.55

0.33 0.43 0.63
0.35 0.45 0.65
0.37 0.47 0.67
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Appendix A
Table A-1 Roughness Coefficients (Manning's n) for Sheet Flow
3Suﬁa¢§:eD’és_cgiﬁfiohj - ’ - Manning!sin® . !
Smooth surfaces
{concrete, asphalt, gravel or bare scil) 0.011
Fallow
{no residue) 0.05
Cultivated soils:
Residue cover < 20% 0.06
Residue cover > 20% 0.17
Grass:
Short grass prairie 0.15
Dense grasses 0.24
Bermuda grass 0.41
Range
{natural) 0.13
Woods®
Light underbrush 0.40
Dense underbrush 0.80
"Source: SCS, TR-55, Second Edition, June 1986,
* Inchudes species such as bluestem grass, buffalo grass, grama grass, and nalive grass mixtures.
B When selecting n, censider cover to a height of about 0.1 . This is the only part of he plant
caver that will obstruct sheet flow.
Table A-2 Manning’s n Values
Streetiand'Pavement Gutters:¥ . . . . < v e ManmiRglsam,
5 : ¢ - . L 4 L .
Asphalt pavement 0.016
Concrete gutter 0.016
Concrete pavement 0.01
e T — T
+ . - a B R o ) s . - B ; P . . . T k1! .
“Gulvertstand Sform Sewers?. | Roughnessior Corrdgation, |~ Manfifigism;
Concrete Pipe Smooth 0.013
Cancrete Boxes Smooth 0.013
Corrugated Polyethylene Corrugated Per manufacturer
Smooth Polyethylene Smooth 0.011
Polyvinyl chloride (PVC) Smooth 0.011
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Appendix A
AdificialChannéigs®l » = ° - | " - " - DepthRanges. -
Cdlegory,- - . & | Lining Type. > -~ - - jQ0Bf | --0520% | >20f
Grassed Grass 0.050 0.040 0.035
Concrete 0.016 0.013 0.013
Grouted Riprap 0.040 £.030 0.028
Rigid Gabhions 0.030 0.030 0.030
Stone Masonry 0.042 0.032 0.030
Soil Cement 0.025 0.022 0.020
Asphait 0.018 0.016 0.016
Unlined Bare Soil 0.023 0.020 0.020
Rock Cut 0.045 0.035 0.025
Woven Paper Net 0.016 0.015 0.015
Jute Net 0.028 0.022 0.019
Temporary” Fiberglass Roving 0.028 0.022 0.015
Straw with Net 0.065 0.033 0.025
Curled Wood Mat 0.066 0.035 0.028
Synthetic Mat 0.038 0.025 0.021
Gravel Riprap 1-inch Dgg 0.044 0.033 0.030
i 2-in¢h Dgg 0.068 0.041 0.034
B-inch Dsg 0.104 0.069 0.03%
Rock Riprap X
12-inch Dy - 0.078 0.040
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Appendix A
Natural Channels SIS . . Mapnmg’s n o
NATURAL STREAMS
Main Channels
1. Clean, straight, {ull, no rifts or deep pools 0.030
2. Same as 1", but more stones and weeds 0.035
3. Clean, winding, some pools and shoals 0.040
4. Same as “3", but some weeds and stones 0.045
5. Same as “4", lower stages, more ineffective slopes
and sections 0.048
6. Same as “4" but more stones 0.050
7. Sluggish reaches, weedy, deep pools 0.070
8. Very weedy reeches. deep pools, or floodways with 0.100
heavy stands of timber and brush
Floodplain —~ Pasture
1. Short grass 0.030
2. Tatt grass 0.035
Floodplain - Cultivated Areas
1. No crop 0.030
2. Mature row crops 0.035
3. Mature field crops 0.040
Floodplain — Brush
1. Heavy weeds scattered brush 0.050
2. Light brush and trees, in winter 0.050
3. Light brush and trees, in summer C.060
4 Medium to dense brush, in winter 0.070
5. Medium to dense brush in summer 0.100
Floodplain — Trees
1. Heavy stand of timber, few down trees, little
undergrowth, flow below branches 0.100
2. Same.as “17, but with flow in branches 0120
3. Dense willows, summer, straight 0.150
e ,L|n|ng de3|gned for Lhe |nterim ccndmon ,typlcally servmg %he needs of c:onstructmn sequencmg eoF
9 SHiieeiHEC22, 12001, P o
‘%:'3; Y Imanufac{urer data .e . ] ’ .
a aSource HEC 15, 1988 " ’ " T N oy
i Source HEC RAS‘Hydrauhc Reference Manual 2{}08 u‘-‘ .
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Section 4.3 - Rainfall Losses:

Site plans with subbasin boundaries can be overlain on the hydrologic soil group map to aid in
the determination of Curve Numbers. Please note that the map includes a scil group
identified as “Urban.” These areas should be considered as H3G D soils unless the reviewing
authority approves an alternate group classification based on a review of field tests provided
by the design engineer.

4.3.3 Required Curve Numbers
The CN values in Table 4-2 shall be used for all pre- and post-development hydrologic
calculations. The pre-developed. CN values for pervious areas are an equal blending of
pasture in fair condition and cultivated small grain in geod condition. The City of Wichita and
Sedgwick County elect to use this land use as a realistic basis for the condition of local
watersheds pricr to development. The detrimental effect of grading on infiltration rates is
acknowledged in the disturbed pervious land use values. This effect can be reduced through
preferred site design practices that minimize the grading footprint. The impervious CN of 98
accounts for the near total runoff of rainfali from impervious surfaces. A CN of 100 is to be
used for permanent water surfaces such as lakes and ponds.
Table 4-2 Pre- and Post-Development Curve Numbers
L yse - e
R R T R T D S
Pre-Developed or
Undisturbed Pervious o5 & 80 84
Developed or
Disturbed Pervious 7 80 84 88
Impervious 98 S8 o8 98
4.3.4 Composite Curve Numbers
For a subbasin containing subareas of varying CNs, a composite CN is computed. [t should
be noted that when composite CNs are used, the analysis does not take into account the
location of the specific land uses within the subbasin, but simplifies the drainage area
conceptually as a uniform land use represented by the composite CN. The composite CN for
a subbasin shall be calculated by using an area-weighted averaging procedure as iflustrated
in the following example:
Table 4-3 Calculation of a Composite Curve Number
R, ST Fradtion Of TOAl ¢ . e p s ey R g mAh
: Ea - S PLTLHAT AT 1 e SENH2Y S : D)
wnagss . T TR © o eN ) weisEe N k)
Disturbed Pervious, "B" Sail 0.30 80 24.0
Undisturbed Pervious, “B” Soil 0.70 71 49.7
Tatal Weighted Composite Curve Number = 24.0 + 49.7 =73.7
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Section 4.2 - Rainfali

4.2

For some applications, it is necessary to “route” fiow through a control structure such as a
stormwater pond and outlet. The temporary storage of inflowing water (detention) tends to
attenuate the inflow hydrograph, resulting in outflow with a lower peak but increased duration.
Thus, routing is fundamental to the design of stormwater storage facilities.

This chapter provides descriptions of the hydrologic methods to be used to implement the
reguirements of this Manual.

Rainfall

A rainfall event-based hydrologic analysis requires an estimate of the amount {depth or
intensity) of rainfall that will occur on the site during a specified duration for a specified
average return period. The average return period (sometimes referred to as average return
interval or frequency} is expressed in years. The average annual exceedance probability of
the event is the reciprocal of the average return period, and is expressed as the probability
that the event will be equalled or exceeded in any given year. (The probability lies between 0
and 1.) For example, an event with an average return interval of 100 years has an average
annual probability of being equalled or exceeded of 1/100 = 0.01, or 1%.

For methods discussed in this Manual requiring a distributed rainfall event, the NRCS 24-hour
Type 2 rainfall distribution (Figure 4-1) will be used. Table 4-1 lists the 24-hour point rainfall
depths for various frequency storm events. These values were dérived from the National
Weather Service TP-40 rainfall atlas. {Note that the 1-year through 10-year values are partial
duration series- depths. For the larger storms, there is no significant difference between the
partial duration and annual series.)

Table 4-1 Point Rainfall Depths {inches) for 24-Hour Design Storms

s 1iYedr - 2Pvear” - "SYedr-  10-Year ~ y2st¥éar o 50-Yedt” 100

Yedr'  -500°Year

2.8 3.5 4.5 5.2 6.1 6.9 7.8 9.4
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Mr. Scott Lindebak, P.E., (Con't)
QT #0345R
May 23", 2013
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