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—— 1o Michael E. Lindebak, P.E. PROJECT NO. _ 36-92532-2273
D jm- 455 N. Main - 7th Floor PROJECT: _Reflection Ridge
G — Wichita, KS 67220 Drainage Plan
U COPIES TO: ATTN: _Ms. Vicky, Huang, P.E. pATE: _ November 23, 1992
Marvin Schellenberg FROM: Michael W. Berry, P.E. /AZZZf?
REFERENCE: Drainage Plan Computations :
N e s

PLEASE ADVISE IMMEDIATELY OF ANY MISCONCEPTIONS OR OMISSIONS YOU BELIEVE TO BE CONTAINED HEREINT:__ T

Attached hereto are the computations for the referenced project.

Storm Sewer Policy for Design Criteria
as revised 7/1/87, was used as the
This publication is

The publication Interim Drainage and
and Documentation, City of Wichita,
guideline for the hydrologic and hydraulic computations.
hereinafter referred to as the "Design Manual."

Manual #1, as referenced herein, refers to Design of Urban Highway Drainage -
The State of the Art, by Reitz & Jens, Inc., Rpril 1980. Manual #2 refers to
Drainage of Highway Pavements, Hydraulic Engineering Circular #12, by Tye
Engineering, Inc., March 1984.

The analysis made herein is based on the available site data which includes a
1992 topographic survey map, project plans for various improvements on
adjacent lands, and the Drainage Plan for Reflection Ridge Addition and
Reflection Ridge 7th Addition. :

HYDROLOGIC ANALYSIS FOR STORM WATER SEWERS

the Rational Method was used for hydrologic analysis
in accordance with the Design Manual. Runoff coefficients were based on the
table provided in Attachment D of the Design Manual. The Rational Method
assumes uniformly distributed rainfall, both temporally and spatially.

For storm sewer design,

For this development, a uniform assumption of the minimum time of

concentration value of 15 minutes was appropriate. For golf course areas, the

time of concentration was estimated using flow velocities of 1 foot/second and

were found also to yield time of concentration of approximately 15 minutes.
Travel time for flow-through defined channels, pipes, etc., for these basins
was estimated on the basis of Manning's Equation.
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HYDRAULIC ANALYSIS FOR STORM WATER SEWERS

For each inlet, street flooding and inlet capacity was checked for the minor
storm. Conveyance in the street was based on the modified Manning Equation:

Q = 0.56 (S)5/3(1)8/3 s /n (Eq. 4, Manual #2)

It was assumed that tc for street flow was equal to te for pipe flow. This is
a conservative assumption, as pipe velocities generally exceed gutter
velocities.

For local streets, curb-deep flow is tolerable for the minor storm.

Inlet capacities were determined by the methods presented in Manual #2, using
Chart No. 12.

In this analysis, City of Wichita Type 1A inlets and 3/8 in./ft. street
cross-slope were assumed to be utilized. Minimum walk grade was assumed as
0.3 feet above the top of curb, except as otherwise noted. Local streets are
assumed to have roll curb and gutter, unless otherwise noted.

A1l storm sewer systems serve residential streets. Therefore, the design
minor storm has a recurrence interval of two years, and the major storm one
hundred years. Systems are designed for the minor storm with major storm
overflows directed around home sites across open space in the gol1f course, or
down street rights-of-way.

To simplify analysis, the following assumptions were made:

1. The time of concentration is identical for both the major and minor
storm.

2. The street conveyance was analyzed using only the street width.
Depths above the curb up to the walk grade were used, but the
conveyance of the parking was neglected. In general, the parking

", it

area conveyance is quite small, due to the relatively higher "n
factor. Again, Eq. 4 of Manual #2 was used.

Hydraulic computations for the pipe system were performed using PEC's Storm
Program. This program uses Manning's Equation to calculate friction losses in
pipes flowing full. Minor losses are computed by momentum principles at each
structure. A1l pipes were assumed to be reinforced concrete with a Manning's
"n" factor of 0.013. It is desirable to keep the hydraulic grade line
approximately one foot below the top of curb elevations for the minor storm.

Open channel flow analysis was analyzed using Manning's Equation, in
accordance with Section G3 of the Design Manual, using the charts presented in
KDOT Design Manual Volume III.




CLUBHOUSE POND

This pond was originally sized to store the 100 year runoff volume from its
basin without discharge. The static pool elevation was to be maintained via
pumping through the golf course jrrigation system.

With the development of this plat, there is an opportunity to install a small
capacity drawdown pipe which can maintain the static pool elevation by means
of a gravity storm sewer. This outlet pipe must be constructed with a
constriction at the inlet end so as to minimize the discharge during a
rainfall event.

This study has been performed assuming a constant discharge of 2 cfs, which
would draw the pond down from its design volume in three days.

MAJOR STORM FLOW

This development will utilize the golf course open space to store/carry major
storm flows. A continuous open channel system has not been designed; however,
the adjacent homes are to be constructed higher than any adjacent critical
overflow point. Ponding will occur on the go1f course whenever the storm
sewer system has reached capacity; however, positive grading will direct all
ponded areas to an inlet and as the storm recedes, the ponding will recede.

Turfed open area ponding will serve the following functions:

1. Detain floodwaters and thus reduce peak flowrates by virtue of
storage.

2.  Detain floodwaters and thus reduce peak flowrates by virtue of
infiltration. ‘

3.  Will allow suspended solids to settle out.
4. Will act to filter some stormwater pollutants.

DRAINAGE MAP

A 1" = 50' scale drainage map is included in a map pocket at the back of the
report.




Reflection Ridge 9th Addition Drainage Plan 11-21-1992

REFLECTION RIDGE 9TH ADDITION DRAINAGE PLAN
HYDROLOGY ANALYSIS
PROFESSIONAL ENGINEERING CONSULTANTS, P.A.
M. W. BERRY, P.E. 11/21/92
NOTE : GC=GOLF COURSE

TWO YEAR STORM RES=1/4 AC RESIDENTIAL (38% IMPERVIOUS)
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LOGIC RUNOFF TIME OF RAINFALL
SOIL COEFF CONC  INTENSITY AREA'  Q
BASIN GROUP LAND USE C  Tc,MIN i, IN/ER = A,AC CU FT/SEC.
1105 B 100% GC 0.16 15.00 3.83 0.23 0.14
1106 B 33% RES;67% GC 0.25 15.00 3.83 0.40 0.39
1107 B 100% RES 0.44 15.00 3.83 1.25 2.10
1108N B 100% RES 0.44 15.00 3.83 1.07 1.80
11088 B 100% RES 0.44 15.00 3.83 2.47 4.16
1109 B 33% RES;67% GC 0.25 15.00 3.83 0.70 0.68
1110 B 33% RES;67% GC 0.25 15.00 3.83 0.70 0.68
1111 B 33% RES;67% GC 0.25 15.00 3.83  0.83 0.80
1112 B 33% RES;67% GC 0.25 15.00 3.83 3.46 3.35
1200 B 33% RES;67% GC 0.25 15.00 3.83 5.53 5.36
1300 B 100% RES 0.44 15.00 3.83 0.82 1.39

################################################################‘########
100-YEAR STORM ' '

Eggﬁg— RUNOFF TIME OF RAINFALL RUNOFF
SOIL COEFF  CONC INTENSITY AREA Q
BASIN GROUP LAND USE C Tc,MIN i,IN/HR A,AC CU FT/SEC
1105 B 100% GC 0.37 15.00 7.37 0.23 0.63
1106 B 33% RES;67% GC 0.45 15.00 7.37 0.40 1.34
1107 B 100% RES 0.61 15.00 7.37 1.25 5.61
1108N B 100% RES 0.61 15.00 7.37 1.07 4.79
11088 B 100% RES 0.61 15.00 7.37 2.47 11.11
1109 B 33% RES;67% GC 0.45 15.00 7.37 0.70 2.33
1110 B 33% RES;67% GC 0.45 15.00 7.37 0.70 2.33
1111 B 33% RES;67% GC 0.45 15.00 7.37 0.83 2.75
1112 B 33% RES;67% GC 0.45 15.00 7.37 3.46 11.47
1200 B 33% RES;67% GC 0.45 15.00 7.37 5.53 18.33 )
1300 B 100% RES 0.61 15.00 7.37 0.82 5.70
P.E.C.
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100 j, 141.7000 1105 4 9 8
110 t,Reflection Ridge 9th Addition Drainage Plan
120 t,Two Year Analysis
130 t,Professional Engineering Consultants, P.A.
140 t,Computed by M. W. Berry, P.E. 11/21/92 file:c:\rr9th\rr9th.stm
150 i, 1113 0.00 0.00 0.00 0.00 2.00 15.00 145.
160 i, 1112 0.25 3.46 0.00 0.00 3.35 15.00 143.
170 i, 1111 0.25 0.83 0.00 0.00 0.80 15.00 143.
180 i, 1110 0.25 0.70 0.00 0.00 0.68 15.00 143
190 i, 1109 0.25 0.70 0.00 0.00 0.68 15.00 143.
200 i, 1108 0.44 3.54 0.00 0.00 5.96 15.00 145.
210 i, 1107 0.44 1.25 0.00 0.00 2.10 15.00 145.
220 i, 1106 0.25 0.40 0.00 0.00 0.39 15.00 143,
230 i, 1105 0.16 0.23 0.00 0.00 0.14 15.00 142,
240 p, 1113 1112 140.00 12 0.013 0.00 0.00
250 p, 1112 1111 135.00 24 0.013 40.00 0.00
260 p, 1111 1110 260.00 24 0.013 0.00 0.00
270 p, 1110 1109 170.00 24 0.013 0.00 0.00
280 p, 1109 1106 170.00 24 0.013 70.00 0.00
290 p, 1108 1107 30.00 15 0.013 15.00 0.00
300 p, 1107 1106 130.00 18 0.013 20.00 0.00
310 p, 1106 1105 110.00 30 0.013 50.00 0.00
320 e

P.EC.

11-21-1992
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Date: 11-21-1992
Time: 09:48:42
Input File: ¢:\rr9th\rr9th.stm
Reflection Ridge 9th Addition Drainage Plan
Two Year Analysis
Professional Engineering Consultants, P.A.
Computed by M. W. Berry, P.E. 11/21/92 file:c:\rrSth\rrSth.stm
Storm Frequency = 2-Year

t + & FYDROLOGY* * #

KEKRRKKKRRKXKKRRRRKKRKRRKRKKKA KKK RAKRKAKKRRKRRARRARRRKK  KXKKARARRKRKAARAKAKRARkAk,  KAKRAXRRRKRRKKRRRKAKARRRRRRRR KA KRR KRR AR R AR AKX

Tributary Area Rydrology Swmation Conduit Data
KRKRRRAKEKRERRARERREEKKK KK ERRRERRRRRREAAEIRRRRERRE  KRKKRRKRRARRRAAARLAAEARRRE  RRARRRRRAREAKKKKKRRARRARKKRRRARKKKK KRR KRR AR
Node to C Area Slope Length TC(0) I{0) 0{0) c 1 0 Sumg Size Velocity Length TT TT+IC

(Ac) (%Ee (Ft) (Min) (In/Br) (CFS) (Min) (In/Br) (CFS) (CFS) {Ft/Sec) (Ft) (Min) (Min)

RARIRRKkIRARkhAARRRR ARk AR RARAAARRRRRRARRR AT Ak, kdkARRRRRARARARR AR RARRARE  Ahkhhkhkkkhhh Xk h kR XRRR AR ARk Ak Kk kkkkk kL

1113 1112 .00 .00 .00 .0 15.00 3.83 2.00 15.00 3.83 2.00 2.00 12 2,55 140.00 .92 15.92
1112 1111 .25 3.46 .00 .0 15.00 3.83 3.35 1592 3.73 3.26 5.26 24" 1.67 135.00 1.34 17.26
1111 1110 .25 .83 .00 .0 15.00 3.83 .80 17.26 3.5 .75 6.01 24" 1.91 260.00 2.27 19.53
1110 1109 .25 .70 .00 .0 15.00 3.83 .68 19.53 3.37 .60 6.61 24" 2.10 176.00 1.35 20.87
1109 1106 .25 .70 .00 .0 15.00 3.83 .68 20.87 3.26 .58 7.19 24 2.29 170,00 1.24 22.11
1108 1107 .44 3.54 .00 .0 15.00 3.83 5.9 1500 3.83 5.9 5.9 15 4.86 30.00 .10 15.10
1107 1106 .44 1.25 .00 .0 15.00 3.83 2,10 1510 3.82 2.09 8.05 18" 4.56 130.00 .48 15.58
1106 1105 .25 .40 .00 .0 15,00 3.83 .39 2211 316 .32 14.28 30 2.91 110.00 .63 22.74

KhRKATKRAKKK KRR AKRAKR KR AKX AKARKRKKKRRRKRARARRKKRKKR KL *RXKKKIRRRRARRAKRKRIKRERRE  dkARKRKRAXRAARKRARRKRRA KA KR KRR KR AKX KA ARk &K

PE.C
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Reflection Ridge 9th Addition Drainage Plan

Two Year Analysis

Professional Engineering Consultants, P.A.
/92 file:c:\rr9th\rrith.stn

Computed by M. #. Berry, P.E.

11/21

* + + BYDRAULICS* * *

Input File: c¢:\rr9th\rr9th.stm

Stom Frequency =

Date: 11-21-1992
Time: 09:48:42

2-Year

Ak kR kR kk kR kR Rk R Rk R kA A A Rk AR Rk Ak Rk A R Rk R kR Rk Rk AR R AR K R AR R R AR R KRR R KRR AR R KRRk kR kkkkkkkhkkkkhhkkkkkkhkkkk kXX %
Desired Diff.

Node

1113
1112
11
1110
1109
1108
1107
1106

Byd-Gl

Elevation Elevation (Ft)

143.1020
142.6608
142.5083
142.2855
142.1115
143.1556
142.9002
141.9087

145.0000
143.5000
143.5000
143.0000
143.0000
145.5000
145.5000
143.0000

1.90
.84
.99
.
.89

2.34

2.60

1.08

H¥g€7%€ Fr%g%%on Bend  Transition Manhole Deflection Junction T?§§}
hkkkkkkkR kAR ARk kR XAk kR Rk h kA h kR kR hkkhkhkhhkk kR kbR Rk Rk kR AR AKX KRR AR KRR KRR XA R KR KK AARRRRR AR KRR AR RRRAK AR R AR KR RARR KRR RAR
.00315 4412 .0000 .0000 .0000 .0000 .0000 4412
.00054 .0730 .0000 .0114 .0000 .0000 .0681 .1525
.000m .1835 .0000 .0013 .0000 .0082 .0297 2228
.00085 .1451 .0000 .0012 .0000 .0000 0m 1740
.00101 1716 .0000 .0013 .0000 .0000 .0299 .2028
.00851 .2554 0000 .0000 .0000 .0000 .0000 .2554
.00588 .7641 .0000 .0088 .0000 .0213 1972 .9915
.00121 1334 .0000 .0382 .0000 .0265 .0106 .2087
.00000 .0000 .0000 .0000 .0000 .0000 .0000 .0000

1105

141.7000

142.7500

1.05

E Rt Rt Rttt Rttt Rttt it ittt st it ie ittt ittt ittt ettt et a ettt ettt it sttt ett ettt seiss st iissssy

P.E.C.
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D Reflection Ridge 9th Add. - Node 1200 Pipe
|

J 1

CURRENT DATE: 11~21-1992 FILE DATE: 11-21-1992
CURRENT TIME: 10:57:40 , FILE NAME: RR91200
********************************************************************************
% e Jo d de ek K Kk do ke kK Kk Kk Kk Kk kk ok ok kkkk FHWA CULVERT ANALYSIS %k %k k Kk Kk kkkk kkkdkkkkkkkkkkkk
kkkkhkhkkkkhkhkkkRkkkkkkkhkkkkk HY-B, VERSION 3-2 **************************»
********************************************************************************
| C | SITE DATA o CULVERT SHAPE, MATERIAL, INLET : |
I | e e e e e e |
| L | INLET OUTLET CULVERT | BARRELS : : ]
| Vv | ELEV. ELEV. LENGTH | SHAPE SPAN RISE MANNING INLET, = |
| # 1 (FT) (FT) (FT) MATERIAL (FT) (FT) n TYPE |
l e  — — —— i e e o s o | o o e e e it e e o S o S o e o e o e e
| 1 | 141.25 138.00 75.07 | 1 RCP 1.50 1.50 .012 CONVENTIONAL|
I 2| ' ~ I
| 31 |
| 4 | | |
3 |
****l***************************************************************************

LR e L T T T e
SUMMARY OF CULVERT FLOWS (CFS) FILE: RR91200 DATE: 11-21-1992

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
142.25 0 0 0 0 0 0 0 0 1
142.34 2 2 0 0 0 0 0 0 1
142 .46 4 4 0 0 0 0 0 0 1
142.64 5 5 0 0 0 0 0 0 1
143.02 8 8 0 0 0 0 0 0 1
143.42 10 10 0 0 0 0 0 0 1
143.94 12 12 0 0 0 0 0 0 1
144 .55 14 14 0 0 0 0 0 0 1
145.25 16 16 0 0 0 0 0 0 1
145.92 18 18 0 0 0 0 0 .0 30
146.05 20 18 0 0 0 0 0 2 14
146.00 18 18 0 0 0 0 0 OVERTOPPING

LRSSt Rt Rt st e e e R R Y Y Y S 322 22232 2.8

KA KKK IR A KA A I KA KAk Ik KA A A AR AR R AR A KRR A IR AR AR KA AR AR AR KR KRR AR AR AR A AR AR Ak kK

(J J 3 3 O . C3 .3 o 3 o 30—

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: RR91200 DATE: 11-21-1992
HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR (F'T) FLOW (CFS) "ERROR (CFS) ERROR
142.25 0.00 0 0 0.00
142.34 0.00 2 0 0.00
142.46 0.00 4 0 0.00
142.64 0.00 5 0 0.00
143.02 0.00 8 0 0.00
143.42 0.00 10 0 0.00
143.94 0.00 12 0 0.00
144.55 0.00 14 0 0.00
145.25 0.00 16 0 0.00
145.92 -0.01 18 0 1.72
146.05 -0.00 20 0 0.77
********************************************************************************
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000
******************************************************************************** -

P.E.C.
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Reflection Ridge 9th Add. - Node 1200 Pipe

2

CURRENT DATE: 11-21-1992 FILE DATE: 11-21-1992
CURRENT TIME: 10:57:40 FILE NAME: RR91200

********************************************************************************
Akkkkkkkkkkkkkkkkkkkkkkkkkx - o. v o CULVERT # - 1 R i LT T Ty 2 )
Fk kAR ARk kR kR ko ke ek ko ko ko

PERFORMANCE CURVE FOR 1 BARREL(S)

e

Q HWE TWE ICH OCH FLOW CCE FCE TCE VO

(cfs) . (ft) (ft) (£t) (ft) TYPE (£ft) {ft) (ft) {fps)
0 142.25 142.25 0.00 1.00 O0O-NF 0.00 141.25 0.00 0.00
2 142.34 142.25 0.70 1.09 1-S1 0.00 0.00 0.00 1.13
4 142.46 142.25 1.06 1.21 1-81 0.00 0.00 0.00 2.26
5 142.64 142.25 1.26 1.39 1-81 0.00 0.00 0.00 3.06
8 143.02 142.25 1.64 1.77 1-81 0.00 0.00 0.00 4.53
10 143.42 142.25 1.99 2.17 4-FF 0.00 . 0.00 0.00 5.66
12 143.94 142.25 2.41 2.69 4-FF 0.00 0.00 0.00 6.79
14 144.55 142.25 2.91 3.30 4-FF 0.00 0.00 0.00 7.92
16 145.25 142.25 3.46 4.00 4-FF 0.00 0.00 0.00 9.05
18 145.92 142.25 3.98 4.67 A-FF 0.00 0.00 0.00 10.01
18 146.05 142.25 4.08 4.80 4-FF 0.00 0.00 0.00 10.19

El. inlet face invert 141.25 ft El. outlet invert 138.00 ft

El. inlet throat invert 0.00 £t El. inlet crest 0.00 ft

KRKKKK A IR KA A AR A KA R A A AR A AR KRR KRR AR A AR KA AR A AA AR R ARK AR KA AR K ARk KRk Kk k*

kkkk%x SITE DATA ***x*x CULVERT INVERT XXXkkkkkkkkkkk

INLET STATION (FT) 0.00

INLET ELEVATION (FT) 141.25

OUTLET STATION (FT) ‘ 75.00

OUTLET ELEVATION (FT) 138.00

NUMBER OF BARRELS : 1.00

SLOPE (V-FT/H-FT) 0.0433

. CULVERT LENGTH ALONG SLOPE (FT) 75.07

*kkk% CULVERT DATA SUMMARY *Xkkkkkkkkhkkkkkkkkkkkkkk*

BARREL SHAPE CIRCULAR

BARREL DIAMETER 1.50 FT

BARREL MATERIAL CONCRETE

BARREL MANNING’S N 0.012

INLET TYPE . CONVENTIONAL

INLET EDGE AND WALL GROOVED END IN HEADWALL

INLET DEPRESSION NONE

KKEE KRR K AR AR I AR A AR KA AR A A K A A A I AR I AA Ak Ak ok kkk ek kkkkkkkkkkkkkk

P.E.C.
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Reflection Ridge 9th Add. - Node 1200 Pipe

3
CURRENT DATE: 11-21-1992 _ FILE DATE: 11-21-1992
CURRENT TIME: 10:57:40 FILE NAME: RR91200
LR T T T T e T T e T T T T T T T
khkkkkkhkkkkhhkhkhkhkkhkkkkkkkkk TATLWATER khkkhkkkkkhkhhkhkkhkkkhkkkkkkk

% d k& ke ok Kk K Kk Kk kK ok g %k ke ok ok Kk ok ko Kk kK ek ke ko ke ok ok % ok sk ok ok ke %k ok ik ke ok ok ok ok ok ok ok ok ok ke ok ke ke ki k ke ok ko
KRR KK AR A AR A A AR A AA A AR A RR KA AR KA AN AR AR KA AR AR AR kA Ak kkkhkkkhkkkhkkkhkkkkkk

CONSTANT Wﬁ'g%gunmw ELEVATION _. '/ bdow -r’” C,

AR A KA AR A AR E AR KRR AR KRR KRR KRR KRR R ARk kA kA kkkkkk

AAKKKKARKKkKKkkkkkkkkkkkkk* ROADWAY OVERTOPPING DATA HAAkkkkkkkkkkhkkkkkkkkkkkkkk
LR L Iy L R A R L E R T R TR T T TS T T ey

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 4.00
CREST LENGTH (FT) 50.00
OVERTOPPING CREST ELEVATION (FT) 146.00

KEKKE A KKK IR KKK KA KRR KA KKK KKK KA KK KK KKK KKK KKK KA KRR KRR AR AR R ARk Ak A ARk kkkkkk

P.E.C.
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Reflection Ridge 9th Addition Drainage Plan fond #5 Outlet vl/o Orfie

1

CURRENT DATE: 11-21-1992 FILE DATE: 11-21-1992
CURRENT TIME: 09:42:18 FILE NAME: RRYPOND3
L R R I I I T I,
2 L T T T T T L a" FHWA CULVERT ANALYSIS  *kkkkhkkkkkkkhkkAkkkhAkkhkkkk
kkkkkkkkkkhkkkkkkkkkkkkkkxx . - .. HY-8, “VERSION 3.2 T T T T T
L e I I T e T Rt T T I T T
| C | SITE DATA | ° CULVERT SHAPE, MATERIAL, INLET |
| U = e e e e | e e e
| L | INLET OUTLET CULVERT | BARRELS
| V| ELEV. ELEV. LENGTH | SHAPE SPAN RISE A MANNING = INLET |

#1 (FT) (FT) (FT) | MATERIAL (FT) (FT) n TYPE

B e e e L L T PP p——— I i b s it e o G Tt G S S o S T Y T D D S S D S s St TS P e S O T S e S - —

| 1 | 140.80 139.00 140.01 | 1 RCP 1.00 1.00 .012 CONVENTIONAL|

2 | | ‘ .

3| !
| 4| | I

5| I
.6 |
*kkkk

Ahkkkhkkkhhkhkkhkhhkkhkhkhkkhhkkhkkkkkkkkkkkhkhkkhkhkkhkkkkhhdkhkhkhhhkhkkkhhkhkkkhkkhkkkkhkkkkkkk

KRR KA A KKK AR KA AR KA AR I KA I KKK KKK AR KKK R AR A I KK A AR KRR AR R ARk Rk kR kk kK

SUMMARY OF CULVERT FLOWS (CFS) FILE: RRYPOND3 DATE: 11-21-1992
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
143.50 0 0 0 0 0 0 0 0 1
'143.62 1 1 0 0 -0 0 0 0 1
143.99 2 2 0 0 0 0 0 0 1
144.61 3 3 0 0 0 0 0 01
145.48 4 4 0 0 0 0 0 0 1
145.57 5 4 0 0 0 0 0 0 30
145.71 6 4 0 0 0 0 0 0 30
145.85 7 4 0 0 0 0 0 0 30
145.99 8 4 0 -0 0 0 0 0 30
146.03 9 5 0 0 0 0 0 4 20
146.04 10 5 0 0 0 0 0 5 10
146.00 4 4 0 0 0 0 0 OVERTOPPING

KAKA KAk A KT I KKK A IR KK AR AR IR KRR A KA KA AR KA A A AR A KA R AR R AR ARk kkkkkhkhkhkkhkkkkk

KKK KA KR KA AR A AR A A AR AR KK AR R KRR KA AR A A A AR AR AR A AR R AR R A KRR AR AR KRR A AR KRR AR A KRR KK

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: RRYPOND3 DATE: 11-21-1992
HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR (CFS) ERROR
143.50 0.00 0 0 0.00
143.62 0.00 1 0 0.00
143.99 0.00 2 0 0.00
144.61 0.00 3 0 0.00
145.48 0.00 4 0 0.00
145.57 -0.00 5 1 18.30
145.71 -0.00 6 2 29.63
145.85 -0.00 7 3 37.77
145.99 -0.00 8 4 43.93
146.03 -0.00 9 0 0.99
146.04 -0.00 10 -0 0.76

LA s L e R R Rt Lt LT Ty
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

LRSS SRR R Rt s I Y Y Y Y R R R R R eI

P.E.C.

-



D Reflection Ridge 9th Addition Drainage Plan

J ,

CURRENT DATE: 11-21-1992 FILE DATE: 11-21-1992
[] CURRENT TIME: 09:42:18 FILE NAME: RRY9POND3
KA E KKK I K KR A K KA KA T A AR R KA A KRR AR AR I KRR AR A AR AR AR A AR ARk Ak kkkKk
— AhkAkkkRAkkhkhkkkkhkhkkhkkkkkkkkkk CULVERT # 1 Khkhkhkhkkkhkhkkkhkhkkkkkkkkkkkkkk
AR KKK I KKK KKK KKK KA A AR A A A AR AR AR R AR AR AR AR KA ARk AR AR AR Rk kkkk kK
L PERFORMANCE CURVE FOR 1 BARREL(S)
) Q . HWE TWE ICH OCH FLOW CCE FCE- TCE VO
(cfs) (£ft) (£t) (£ft) (ft) TYPE (£t) (ft) (ft) (fps)
L 0 143.50 143.50 0.00 2.70 O-NF '0.00 140.80 0.00 0.00
1 143.62 143.50 0.58 2.82 A4-FF 0.00 0.00 0.00 1.27
1 2 143.99 143.50 0.87 3.19 4-FF 0.00 0.00 0.00 2.55
3 144.61 143.50 1.14 3.81 4-FF 0.00 0.00 0.00 3.82
L] 4 145.48 143.50 1.48 4.68 A4-FF 0.00 0.00 0.00 5.09
4 145.56 143.50 1.51 4.76 4-FF 0.00 0.00 0.00 5.20
4 145.70 143.50 1.57 4.90 4-FF 0.00 0.00 0.00 5.38
4 145.85 143.50 1.62 5.05 4-FF 0.00 0.00 0.00 5.55
4 145.99 143.50 1.68 5.19 4-FF 0.00 0.00 0.00 5.71
5 146.03 143.50 1.70 5.23 4-FF 0.00 0.00 0.00 "5.76
5 146.03 143.50 1.70 5.23 4-FF 0.00 0.00 0.00 5.76
El. inlet face invert 140.80 ft El. outlet invert 139.00 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

ek gk ok ok kg A kk ke ok ke ok ok ke ke ok ke ok ke ok sk ok ok ok ok ok ok ok ok ok % 3k ok ke ok e % sk ok 3k % 3k ok ik 5k % ok 3 Sk e 3k ok Sk Y o ok ok T ok ok ok ok ok ok ke ik

*kkk% SITE DATA **%** CULVERT INVERT X*kkkkkkkkkkkx

INLET STATION (FT) 0.00

INLET ELEVATION (FT) _ 140.80

OUTLET STATION (FT) 140.00

OUTLET ELEVATION (FT) 139.00

NUMBER OF BARRELS 1.00

SLOPE (V-FT/H-FT) 0.0129

CULVERT LENGTH ALONG SLOPE (FT) 140.01
*kkk*k CULVERT DATA SUMMARY AAKKKKKKK KA KRR KRKA KRRk KKk k%

BARREL SHAPE CIRCULAR

BARREL DIAMETER 1.00 FT

BARREL MATERIAL CONCRETE

BARREL MANNING’S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL GROOVED END IN HEADWALL

INLET DEPRESSION NONE :

LRSS R 2Rt s R s R I Y R R eI

S R A D s U ey U R U N A [ S A s Y D T S S N

P.E.C.
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Reflection Ridge 9th Addition Drainage Plan

3

CURRENT DATE: 11-21-1992 FILE DATE: 11-21-1992
CURRENT TIME: 09:42:18 : FILE NAME: RRO9POND3

LR I T I T T T T T S T T e
Fodkdkdkdeddkk koo ok dok ok kKo ok ok kok ok ok . TAILWATER kkkhkkkhkkhkhkhkkkhkhhkkhhhk
L R Iy L R LR fa e e T T T PP TS T T T2y
LR T L e T T s T T e T T T T LY

CONSTANT WATER SURFACE ELEVATION
- 143.50

KR ER KA KKK I I A A AR KA A AR AR AR KA IR AR KA A AR AR A AR KA A kA kA kA A A ARk kA kR hkkkk

hkkkkhkkkkhhkkkkkkkkkkkkkkk* ROADWAY OVERTOPPING DATA *AxkkhkkkkkkXkkkkkkkkkkkkikk
LR Rt L T T s L Rt R AR R i I R i R e S I ittt

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 8.00
CREST LENGTH (FT) 270.00
OVERTOPPING CREST ELEVATION (FT) 146.00

%k k& K g gk g g de gk ok ok Kk K gk ek ok ok ok e ok ok ok ok ok ok % ok ok % ok % % 3k o ok ok % ok % ok ok ok % ok ok ok ok % ok ok ok ok sk ko ok ko

P.E.C.
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EXHIBIT HO. 1

SOIL LEGEND

HYDROLOGIC
SYMBOL GROUP NAME

Aa B Albion-Shellabarger sandy loams, 1 to 4 percent slopes
Ab B Albion and Shellabarger sandy loans, 7 to 15 percent slopes
Ba C Blanket silt loam, O to 1 percent slopes
Bb C Blanket silt loan, 1 to 3 percent slopes
- Ca B Canadian fine sandy loan
- Cb B Canadian-%aldeck fine sandy loams
— Cc D Carwile fine sandy loam
Cd B Clark-0Ost clay loams, 1 to 4 percent slopes
[: Ce C Clime silty clay, 3 to 6 percent slopes
Ea B Elandco silt loam '
Eb B Elandco silt loam, occasionally flooded
Ec B Elandco silt loam, frequently flooded
[: Fa B Farnum loam, O to 1 percent slopes
Fb B Farnum loam, 1 to 3 percent slopes
Fc B Farnum loam, sandy substratum, O to 1 percent slopes
[: Ga D Goessel silty clay, O to 1 percent slopes
- Gb b Goessel silty clay, 1 to 2 percent slopes
_ la D Irwin silty clay loam, 1 to 3 percent slopes
1b D Irwin silty clay loam, 3 to 6 percent slopes
L 1c D Irwin silty clay loam, 2 to 6 percent slopes, eroded
La C Lesho loam
M. . Lb A Lincoln soils
_d’f ' Ma B Milan loam, 1 to 3 percent slopes
. Mb B Mitan form, 3 to 6 percent slopes
i Mc B Milan clay loam, 2 to 6 percent slopes, eroded
'i} Na B Naron fine sandy loam ' '
Oc D Owens clay loam, 1 to 3 percent slopes
0d D Owens-Rock outcrop complex, 3 to 10 percent slopes
[} . Pa Pits i _
Pb D - Pievna fine sandy loam
Pc A : Pratt loamy fine sand, undulating
Pd A Pratt-Tivoli complex, rolling
[] Ra D Renfrow silty clay loam, 1 to 3 percent slopes
Rb D Renfrow silty clay loam, 3 to 6 percent slopes
_ Rc D Renfrow-Owens clay loams, 1 to 4 percent slopes
Rd D Rosehill silty clay, 1 to 3 percent slopes
- Sa B Shellabarger sandy loam, 1 to 3 percent slopes
Sb B Shellabarger sandy loam, 3 to 6 percent slopes
] Sc- B Shellabarger sandy loam, 3 to 6 percent slopes, eroded
L Ta D Tabler silty clay loam
b D Tabler-Drunmond complex
— Ua B Urban land-Canadian complex
Ub B Urban 1and-Eilandco complex
— Uc B Urban land-Farnum complex, O to 3 percent slcpes
Ud D Urban land-Irwin complex, 1 to 3 percent slopes .-
:} Ue D Urban land-Tabler complex
Va B Vanoss silt loam, 0 to 1 percent slopes
_ Vb B Vanoss silt loam, 1 to 3 percent slopes
Ve B Vanoss silt loam, 3 to 6 percent slopes
[} vd B Vanoss silt loam, 3 to 6 percent slopes, eroded
Ve D Vernon sandy loam, 1 to 3 percent siopes
Vf D Vernon sandy le:am, 3 to © percent lopes
[] Wa C Waldeck sandy loam
Wb D Waurika silt loa



(3 pages)
ATTACHMENT D

DRAINAGE CRITERIA
CITY OF WICHITA, KANSAS

RECO!IMENGED RUNOFF COEFFICIENTS FOR RATIOMAL METHOD
AND PERCENT IMPERVIOUS FOR UNIT HYDRUGRAPH METHOD

Land Use or Percent - Frequency
Surface Characteristics Impervious 2 5 10 100
1. Business: : _
Downtown Areas 95 0.84 0.85 0.87 0.91
Heighborhood Areas 70 0.68 0.69 0.73 0.80
2. 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 0.41 0.45 0.54 0.71
Multi-Family (Soil Group D)
Multi-Unit (detacned) 60 0.62 0.66 - 0.72 0.82
Multi-Unit (attached) 65 0.64 0.68 0.73 0.83
Apartments 75 0.70 0.73 0.79 0.86
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 0.46 0.53 0.65
1/2 Acre - 25 0.40 0.43 0.50 0.63
3/4 Acre 22 0.39 0.42 0.49 0.62
1 Acre . 20 0.37 0.40 0.48 0.61
hulti-Family (Soil Group C) p
Multi-Unit (detached) 60 0.60 0.63 0.69 0.77
Multi-Unit (attached) 65 0.63 0.66 0.71 0.79
Apartiients 75 0.68 - 0.72 0.77 0.83
Single-Fazmily (Soil Group B)
1/8 Acre v ' 50 0.52 0.54 0.59 0.67
1/4 Acre 38 0.44 0.46 0.52 0.67
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 0.9
Multi-Fziiily (Soil Group B) ’
Fulti-tnit (detached) 60 0.58 0.60 0.65 0.72
Multi-Unit (attached) 65 0.61 0.64 0.68 0.75
Apartuents 75 0.67 0.70 0.74 0.80
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11.

Land Use or

face Characteristics

Single Family (Soil Group A)

1/8 Acre
1/4 Acre
1/3 Acre
1/2 Acre
3/4 Acre
1 Acre

Multi-Family (Soil Group A)

Muiti-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 (See Note No. 1 below):

Soil Group A

Slope less than 1%
Slope 1% to 4%
Slope more than 4%

Soil Group B

Slope less than 1%
Slope 1% to 4%
Slope more than 4%

Soil Group C

Slope less than 1%
Slope 1% to 4%
Slope more than 4%

Percent

Impervious

70
80

15
40
30

45

99
00

96
90

00
00
00

00
00
00

00
00
00

Frequency

Z 5 10 00
0.47 0.50 0.54 0.60
0.39 0.41 0.45 0.52
0.33 0.35 0.39 0.47
0.30 0.31 0.35 0.44
0.28 0.29 0.33 0.42
0.26 0.28 . 0.32 0.40
0.55 0.57 0.61 0.67
0.58 0.60 0.64 0.70
0.65 0.68 0.72 0.77
0.68 0.69 0.73 0.80
0.74 0.76 0.79 0.84
0.33 0.35 0.42 0.55
0.49 0.51 0.56 0.66
0.43 0.45 0.50 0.62
0.52 0.54 0.59 0.68
0.87 0.88 - 0.90 0.93
0.24 0.26 0.33 0.48
0.87 0.87 0.88 0.89
0.80 0.85 0.90 0.93
0.08 0.09 0.13 0.23
0.12 0.13 0.17 0.27
0.16 - 0.17 0.21 0.31
0.16 0.18 0.24 0.37
0.20 0.22 0.28 0.41
0.24 0.26 0.32 0.45
0.24 0.27 0.35 0.51
0.26 0.29 0.37° 0.53
0.28 0.31 0.39 0.55



Land Use or Percent Frequency
yface Characteristics Impervious 2 5 10 100
Soil Group D : ,
Slope less than 1% _ 00 0.28 0.33 0.43 0.63
Slope 1% to 4% 00 0.30 0.35 0.45 0.65
Slope more than 4% 00 0.32 0.37 0.47 0.67

Note No. 1: Coefficients shown in the above table are for pervious open space
areas with thick turf which includes pervious areas in parks and cemeteries.
‘Coefficients shown above must be increased 0.02 for use with agricultural
pasture areas. Coefficients shown above must be reduced by 0.04 for use with
agricultural cultivated areas. Group A soils are well-drained, coarse textured
sands with high infiltration rates. Group B soils are moderately well-drained,
moderately coarse textured soils with moderate infiltration rates. Group C
soils are moderately poor-drained, moderately fine textured soils with slow
infiltration rates. Group D soils are poor-drained, fine textured soils with
very slow infiltration rates.

GENERAL NOTE: These Rational Formula Coefficients may not be valid for basins
320 acres or larger. : - -
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April 15, 1986

ATTACHMENT A
DRAINAGE CKITEKIA HANUAL

CITY OF WICHITA, KAHNSAS
RAINFALL INTENSITY TABLE FOR SEDGWICK FOUNTY, KANSAS
The following tabulation contains rainfall intensity in inches

per hour as derived from ESSA Weather Bureau Technical Paper
40 Modified to NWS Hydro-35, 1977 During First Hour

DURATION | RETURN PERIODS OF

IN MINUTES  1-YR 2-YR 5-YR 10-YR  25-YR 50-YR 100-YR
5 4.18 5.57 6.53 7.41 8.52 9.48 10.32
6 3.99 5.32 6.25 7.09 8.16 9.09 9.89
7 3.81 5.09 5.99 6.81 7.84 8.74 9.50
8 3.66 4.89 5.75 6.55 7.55 8.42 9.15
9 3.52 4.70 5.54 6.31 7.28 8.13 8.83
10 3.39 4.52 5.34 6.09 7.04 7.86 .54
n 3.27 4.36 5.16 5.89 6.81 7.61 8.27
12 3.18 4.21 4.99 5.71 6.60 7.38 8.02
13 3.05 4.08 4.84 5.53 6.41 7.17 7.79
14 2.96 3.95 4.69 5.37 6.23 6.97 7.57
15 2.87 3.83 4.56- 5.22 6.06 6.78 7.37
16 2.78 3.72 4.43 5.08 5.90 6.60 7.18
17 2.7 3.61" 4.31 4.95 5.75 6.44 7.00
18 2.63 3.51 4.20 4.83 5.61 6.29 6.84
19 2.56 3.42 4.10 4.71 5.47 6.14 6.68
20 2,50 3.33 4.00 4.60. 5.35 6.00 . 6.53
21 2.44 3.25 3.90 4.50 5.23 5.87 6.39
22 2.38 3.17 3.81 4.40 5.12 5.75 6.26
23 2.32 3.10 3.73 4.31 5.01 5.63 6.13
24 2.27 3.03 3.65 4.22 4.91 5.52 6.01
25 2.22 2.96  3.57 4.13 4.81 5.41 5.90
26 2.20 2.90 3.50 4.05 4.72 5.31 5.79
27 2.16 2.84 3.43 3.98 4.63 5.21 5.69
28 2.14 2.78 3.37 - 3.90 4.55 5.12 5.59
29 2.11 2.72 3.30 3.83 4.47 5.03 5.49
30 2.08 2.67 3.24-°  3.76 4.39 4.94 5.40
31 2.05 2.62 3.19 3.70 4.32 4.86 5.32
32 2.02 2.57  3.10 3.63 4.25 4.79 5.22
33 1.99 2.52 3.05 3.57 4.18 4.71° 5.14
34 1.96 2.48 3.01 3.51 4.1 4.63 5.07
35 1.93 2.44 2.98 3.46 4.05 4.56 5.00
36 1.91 2.39 2.93 3.41 3.99 4.50 4.93
37 1.89 2.35 2.88 3.36 3.93 4.43 4.86
38 1.87 2.32 2.84 3.31 3.87 4.37 4.79
39 1.85 2.28 2.80 3.26 3.82 4.31 4.73
40 1.83 2.24 2.76 3.22 3.76 4,25 4-66
41 1.81 2.21 2.72 3.17 3.7 4.19 4.60
42 1.79 2.18 2.68 3.13 3.66 4.13 4.54
43 1.77 2.14 2.64 3.09 3.61 4.08 4.49
44 1.75 2.1 2.61 3.05 3.57 4.03 4.43
45 1.73 2.08 2.57 3.01 3.52 3.98 4.38
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ATTACHMENT A CONTINUED

Page 2

DURATION

IN MINUTES

46
47
48
49
50
51
52
53
54
55
56
57
58
59

1-YR
1.70
1.67
1.66
1.64
1.61
1.59
1.56
1.54
1.52
1.50
1.47
1.45
1.43
1.42
1.40
1.38
1.36
1.34
1.33
1.31
1.30
1.28
1.26
1.25
1.24
1.22
1.21
1.20
1.18
1.7
1.16
1.15
1.13
1.12
1.1
1.10

.08
.07
.06
1.05
1.04

el e pmed
.

1.03

1.02
1.01

2-YR

2.05
2.02
2.00
1.97
1.95
1.92
1.89
1.86
1.84
1.81
1.79
1.76
1.74
1.72
1.69
1.67
1.65
1.63
1.61
1.59
1.57
1.56
1.54
1.52
1.50
1.49
1.47
1.46
1.44

1.43

1.41

- 1.40

1.38
1.37
1.36
1.34
1.33
1.32
1.31
1.30
1.28
1.27
1.26
1.25
1.24

RETURN PERIQDS OF

5-YR 10-YR 25-YR
2.54 2.97 3.48
2.50 2.93 3.44
2.47 2.90 3.35
2.44 2.86 3.35
2.41 2.83 3.32
2.38 2.79 3.28
2.35 2.76 3.24
2.33 2.73 3.20
2.30 2.70 3.17
2.27 2.67 3.14
2.25 2.64 3.10
2.22 2.61 3.07
2.20 2.59 3.04
2.18 2.56 3.01
2.15 2.53 2.98
2.13 2.51 2.95
2.11 2.48 2.92
2.09 2.46 2.89
2.07 2.44 2.86
2.05 2.41 2.84
2.03 2.39. 2.81
2.01 2.37 2.79
1.99 2.35 2.76
1.97 2.33 2.74
1.95 2.31 2.71
- 1.93 2.28 2.69
1.92 2.26 2.67
1.90 2.25 2.64
1.88 . 2.23 2.63
1.86  2.21 2.61
1.85 2.19 2.58
1.83 2.17 2.55
1.82 2.15 2.53
1.80 2.14 2.50
1.79 2.12 2.48
1.77 2.10 2.46
1.76 2.08 2.43
1.74 2.06 2.41
1.73 2.04 2.39
1.72 2.02 2.37
1.70 2.00 2.34
1.69 1.99 2.32
1.68 1.97 2.30
1.68 1.95 2.28
1.66 1.93 2.26

50-YR 100-YR
3.93 4,33
3.88 4.28
3.84 4,23
3.7Y 4,18
3.75 413
3.71 4.09
3.67 4,05
3.63 4.00
3.59 3.96
3.55 3.92.
3.51 3.88
3.48 3.84
3.44 3.81
3.41 3.77
3.37 3.73
3.34 3.70
3.31 3.67
3.28 3.63
3.25 3.60
3.22 3.5
-3.19 3.54
3.16 3.51
3.13 3.48
3.10 3.45
3.08 3.42
3.05 3.39
3.02 3.36
3.00 3.34
2.98 3.31
2.95 3.29
2.93 3.26
2.90 3.24
2.88 3.22
2.86 3.19
2.84 3.16
2.82 3.13
2.79 3.10
2.76 3.07
2.74 3.04
2.1 3.01
2.69 2.99
2.66 2.96
2.64 2.93
2.62 2.91
2.59 2.88
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ATTACHMENT A CONTINUED

Page 3
DURATION
IN MINUTES 1-YR
9] 1.00
92 1.00
93 0.99
94 0.98
95 0.97
.96 0.96
97 0.96
98 0.95
99 0.94
100 0.93
101 0.93
102 0.92
103 0.91
104 0.90
105 0.90
106 0.89
107 0.88
108 - 0.88
109 0.87
< 110 0.87
111 -0.86
112 0.85
113 0.85
114 0.84
115 0.84
116 0.83
117 0.82
118 0.82
119 0.81
120 0.81
DURATION
IN HOUKS 1-YR
2 0.81
3 0.59
4 0.47
5 0.40
6 0.35
8 0.28
10 0.23
12 0.20
18 0.15
24 0.12
0014s

RETURN PERIODS OF

oco-—awmmmom-pmwuo—dmm\xombmto—‘wcn

2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
1.23 1.65 1.92 2.24 2.57 2.8
1.22 1.63 1.90 2.22 2.55 2.8
1.21 1.62 1.89 2.20 2.53 2.8
1.20 1.61 1.87 2.19 2.51 2.7
1.19 1.59 1.85 2.17 2.49 2.7
1.18 1.58 1.84 2.15 2.46 2.7
1.17 1.57 1.82 2.13 -2.44 2.7
1.16 1.56 1.81 2.12 2.42 2.7
1.15 1.54 1.80 2.10 2.41 2.6
1.14 1.53 1.78 2.08 2.39 2.6
1.13 1.52 1.77 2.07 2.39 2.6
1.13 1.91 1.75 2.05 2.35 2.6
1.12 1.50 1.74 2.04 2.33 2.5
1.1 - 1.49 1.73 - 2.02 2.31 2.5
1.10 1.47 1.72 2.01 2.30 2.5
1.09 1.46 1.70 1.99 2.28 2.5
1.09 1.45 1.69 1.98 2.26 2.5
1.08 1.44 1.68 1.96 2.25 2.5
1.07 1.43 1.67 1.95 2.23 2.4
1.06 1.42 1.65 1.93 2.21 2.4
1.06 1.41 1.64 1.92 2.20 2.4
1.05 1.40 1.63 1.91 2.18 2.4
1.04 1.39 1.62 1.89 2.17 2.4
1.03 1.38 1.61 1.88 2.15 2.4
1.03 1.37 1.60 1.87 2.14 2.3
1.02 1.36 1.59 1.86 2.12 2.36
1.01 1.36 1.58 1.84 2.1 2.35
1.01 1.35 1.57 1.83 2.09 2.33
1.00 1.34 1.56 1.82 2.08 2.32
0.99 1.33 1.55 1.81 2.07 2.30
RETURN PERIODS OF
2-YR - 5-YR 10-YR 25-YR 50-YR 100-YR
0.99 1.33 1.55 1.81 12.07 2.30
0.72 0.97 1.13 1.32 1.51 1.68
0.58 0.78 0.91 1.06 1.21 1.35
0.49 0.66 0.77 0.89 1.02 1.14
0.42 0.57 0.67 0.78 0.89 0.99
0.34 0.46 0.53 G.62 0.71 0.49
0.29 0.39 0.45 0.52 0.60 0.67
0.25 0.33 - 0.39 0.45 0:52 0.58
0.18 0.24 0.28 0.33 0.38 0.42
0.15 0.20 0.23 0.27 0.31 0.34
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NOMOGRAPH FOR FLOW IN TRIANGULAR CHANNELS
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Deeter FOllIldI'y, Inc. | P.O. Box 29278, Lincoln, Nebraska 68529

2425 Inlet Grate & Sectional Frame

Heavy Duty

Total Wt. for single unit — 380#

Open Area for single unit — 390 Sq. In.

1. Grates can be bolted to frames with 34" x 2" brass bolts.
2. Frequently used for airport installations.

3. It multiple units are desired specify double, triple, or
quadruple units. L 24% |

Drawing _ V5 o e |

Hustrating Multiple
L1

2425 Inlet Units 2’/2"1_:F' L
c—— i 28" I ]J/” } 35" 7
= L —— 4 24 | oty

o

e -[= Moy r:)

Also: Western \ron 4 Fdy Co. 400G Grabe
2433-2434 Catch Basin Inlet Grate & Frame
Heavy Duty Open Area - 4p0F Frame (1 unit)

Total Wt. — 2433 — 520# — 184 Sq.In. - 4D8F Frame (2 unit)
2434 — 890# — 368 Sq. In. .
1. 2434 frame requires two grates.
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Hlustrating 2433 Catch lilustrating 2434 Catch

Y

Heavy Duty

Total Wt. — 1105#

Open Area — 473 Sq. In.

1. Frame requires two grates.
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