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PREFACE

Attached hereto are the computations for the referencedfdrainage plan.

~ The publication "Interim Drainage and Storm Sewer Policy for Design
‘Criteria .and Documentations, City of Wichita," revised 7/1/87, was used

as a guide for the hydrologic and hydraulic computations. This publica-
tion is hereinafter referred to as the "Policy Manual".

Manual #1, as referenced therein, refers to "Design of Urban Highway Drain-
age - The State of the Art", by Reitz & Jens, Inc., April, 1980. Manual

#2 refers to "Drainage of H1ghway Pavements, Hydraulic Eng1neer1ng Circular
#12", by Tye Engineering, Inc., March, 1984,

HYDROLOGY METHODS

The rational method was used for hydrologic analysis. Runoff coefficients
were based on the table provided in Attachment D, of the "Policy Manual".

The time of concentration for overland flow was determined by either the
velocities given in Attachment E, of the "Policy Manual" or by the Kinema-
tic Wave Theory, as presented in Section 4.1.3, of Manual #2. Time of
travel in street gutters was determined by the method used in Section 4.1.3,

of Manual #2. The minimum time of concentrat1on for design purposes was
taken to be 15 m1nutes

The two-year return period storm was used as the basis of design, per
Table 1 of the "Policy Manual”. Also, a check was made that the 100 -year
runoff was confined to the right-of-way. _

HYDRAULIC DESIGN

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/n(5,)53(1)8/3 s'2  (kq. 4, Manual #2)

It is assumed that tes for street flow, was equal to t., for pipe’ flow.
This shou]d be a conservative assumption.

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

_ co]]ectors, a single eight-foot center 1ane should remain unflooded for. the ;
- minor storm.
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Inlet capacities were determined by the methods presented in Manual #2,

using charts 9, 10 and 12. . Carryover flows were added to the next inlet.
denstream. :

In this analysis, City of Wichita Type 1A Inlets, 3/8 in/ft street Cross-
slope, and 6-5/8 Std. curb and gutter were assumed to be utilized.

Pipe systems were designed using the ca]cu1ated’capacity of each ih]et,
on the basis of a two-year storm. N

Preliminary pipe sizes were estimated and tabulated under "Conduit Data".
Manning's Equation was used to calculate friction losses in pipes flowing
full. Minor losses are accounted -for using conservation of momentum
principles. It is desirable to keep the hydraulic grade line approxi-
mately 6 inches below the curb flowline elevations.

MAJOR STORM OVERFLOW

For each sub-area, a check was made for conveyance capacity of the major
storm. To simplify analysis, the following assumptions were made:

1. The time of concentration is identical for both the major and minor
storm. Thus, a ratio of rainfall intensities is used to determine
Qipo © each point. i o o

2. The pipe system capacity during the major storm is assumed to be the
same as during the minor storm. This is a conservative assumption,
because increased ponding depths during the major storm event will

increase the available head on the inlet/pipe system, thus increasing
the capacity. : _

3.  The conveyance capacity of the street R/W's was calculated for several

- gradients, and used as a check against tabulated discharges for the
100 yr. event.

In general, the minimum grade at the right-of-way line is 0.3' above the
top of the curb. If walk grades higher than minimum-are required to con-

fine the major storm overflow, such walk elevations will be noted and
identified. . _ :




- SUNRIDGE - TEAL

BROOK ADD'N - System 100

HYDROLOGY DATA COMPILATION - for

DRAINAGE CONCEPT

A.  INITIAL DATA -

1. Drainage Areas -

Parcel
Parcp]

Parcel
Parcel

Parcel

a/ Sunridge Add'n = 23.01 Ac.
b/ Teal Brook Add'n = 36.28 Ac.

c/ Offsite - N. of 2Ist St. - Part of Cedar:
Downs Add'n = 55 Ac.

d/ Offsite - Proposed L.C. site at S.W. corner of
- Intersection 21st & 119th = 2.51 Ac.

e/ Offsite - Existing Residential tract on West
side of 119th St. = 2.07 Ac.

2. 'S.C.S. Hydrologic Soil Group & Runoff Coefficients
From S.C,S; Soil Survey Maps, for Sedgwick County; all soils
within the above listed drainage areas, are identified as Va,
Vb and Vc; Vanoss soils, which are in the Hydrologic Soil Group
IIBH.
- Preéent Future Future Future - Future
- Parcel/Area CN Ac./D.U. CN % Imperv. "Co" ~ "Cygp"
a/=23.01 71 0.28 . 74 - 38% - 0.44 0.61
b/=38.79 71 0.42 72 27%  0.37 . 0.55
¢/55.0 68 1.0 68 - 20% 0.33 0.51
d/= 2.51 - 71 L.C. 92 90% 0.80 0.93
“e/= 2.07 - 68 0.33 72 30% 0.39 0.57
z 1zl 5? ~ 70 ‘

Note: The preceding "CN's" were determined from Table 2-2 of TR 55; and

the-Rational "C" values were taken from Attachment "D" of City of
Wichita Interim Dra1nage Policy.

~ The "CN"'s will be utilized in the development of Inf]ow Hydrograph.

for Flood

Routing thru the detention pond(s).
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The Rational "C" factors will be utilized with the Rational Method
for determination of flow in streets to inlets and design of storm
sewers., '

Future -development of Parcel d/ (the 2.51 Ac. Exception) will as
previously stated, be Light Commercial. As such, it will not be
allowed to discharge storm runoff through the adjacent residential
lots. Some "on site" detention might 1ikely be developed in parking
lots, etc., and discharged thru a system of conduits into the South
ditch of 21st Street, and flow approximately 1100 to 1200 feet West,
joining the contribution from the 55 acre offsite basin North of

21st Street. The time of concentration, and thus the storm runoff at
that point, will be governed by the 55 acre offsite drainage area.

Parcel e/ (2.07 Ac. Except1on) is prOJected as future development

into approximately 6 single family Tots with a cul-de-sac as access

to 119th St. West. As such, only the rear half of lots situated

in the West half of Parcel e/ could be anticipated to discharge toward
the Sunridge parcel, and that contr1but1ng area has been estimated as
0.69 Ac., and will be incorporated in peak discharge computat1ons

HYDROLOGY

Use Rational Method, Q = CIA

.1; Determine "C" Factors for Sub-Basins, System 100
Node Soil Type Land Use Co : .»C]’O'
1o B Res.- 1/4 Ac.  0.44  0.6]
109 B " 0.00 0.61
108 B " 0.44 v'o.s]
107 B " 0.44 0.61
106 B " 0.44 0.61
105 B B C 0.44 0.61
104 B " 0.44 0.61
103 B Res.- 2/5 Ac. 0.37 0.55
102 B B 03 0.5

101 End of System




2.

Determine T. and I for Sub-Basin contributing to each Node

Node

110

109
108

107

106

105
104
103
102
101

T

ty = 21.0 min.
tg = 0.9 min.
TC = 21.9 min.
15

to = 21.0 min.
tg = 0.67 min.
Te = 21.67 min.
ty = 7.0 min.
tg = 6.37 min.
Te = 13.37 min.
15

15

t, = TC =20

15

15

End of System

Iy

.18

.83

.20

e
.83
.83
.33

3.83

.83

Lo

7.37
6.53
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3. Determine'Afea, "A", of Sub-Basins contributing to each Node.
Node :Ared (Acres)
110 2.94 + 0.06 + 0.15 + 0.35 + 0.04 + 0.12
+0.41 + 0.43 = 4.50 Ac.
109 0.12 + 0.40 + 0.43 + 0.70 + 0.02 = 1.67 Ac.
108 2.13 + 1.55 + 0.03 = 3.71 Ac.
107 1.60 + 0.43 + 0.32 + 1.41 + 0.0] = 3.77 Ac.
106 0.98.+ 0.37 + 0.03 + 0.12 = 1.44 Ac.
105 0.43 + 0.43 + 0.37 + 0.34 + 0.09
+0.18 + 0.72 + 0.18 + 0.44 + 0.38 = 3.56 Ac.
104 0.06 + 0.04 + 0.10 + 0.13 + 0.84 ,
+0.15 + 1.02 + 0.57 + 0.15 + 0.09 = 3.15 Ac.
103 0.68 + 0.60 + 0.67 + 0.58 + 0.66 | |
+0.79 + 0.25 = 4.23 Ac.
102 1.0 + 0.34 + 0.36 = 1.70 Ac.
101 End of System |

SQmmation of Contributing D.A.'s to Nodes
110 + 109 to 104 = 6.17 Ac.
168 to 107 = 3.71 Ac.
108 + 107 to 106 = 7.48 Ac.
108 +107 + 106 to 105 = 8.92 Ac.
108 + 107 +.106 + 105 to 104 = 12.48 Ac.
To 104 = 12.48 + 6.17

+ overland to 104
Total to 104

18.65 Ac. in conduit
'3.75 ' _
21.80 Ac. = 104 to 103

103 to 102 = 21.80 + 4.23 = 26.03 Ac.
102 tb 101 = 26.03 + 1.70 = 27.73 Ac. = Discharge to Pond #1




4. Determine Surface Contributions (Q»), to each Node

Node G, I A Q2

110 0.44 318 4.50 6.30 cfs
109 0.44  3.83 1.67 2.81 cfs
108 - 0.44  3.20 3.71 5.22 cfs
107 0.44  3.83 3.77 6.35 cfs
106 0.44  3.83 .44 2.03 cfs
105 0.44  3.83 - 3.56 6.00 cfs
104 0.44  3.33 3.15  4.62 cfs
103 0.37  3.83 4.23 5.99 cfs
102 0.37  3.83 1.70 2.41 cfs
]O]" (End System) |

5. Determine Surface Contribution (Q100) to each Node

Node C100 100 A %100

110 0.61  6.27 450  17.21.cfs
109 0.61 7.37 1.67  7.51 cfs
108 0.61  6.30 3.71 14.26 cfs
107 . 0.61 7.37 3.7 16.95 cfs
106 0.61 7.37  1.48  6.47 cfs
105 0.6 7.37 3.6  16.00 cfs
104 0.61  6.53 3.5  12.55 cfs
103 0.55 7.37 4.23 17.15 cfs
102 0.55 7.37 1.70 6.89 cfs
101 (End of System)




6. Flood Routing/Inlet Sizing - 2 Yr. Design Storm.

" Inlet Inlet Q * Q0 # Q By Pass
Node Condition Length Approach Intercept By-Pass To Node
110 Sump  5 6.30 6.30 YO -
109 Sump 5 2.8 2.81 N
108 Sump 5 5.22 5.22 0 -
107 Sump 5 . 6.35 6.35 0 -
106 Sump 5 2.43 2.43 0 -
105 Sump 5 6.00 6.00 0 -
104 Sump ~ Area Inlet 4.62  4.62 0 -
103 Sump 5 5.99 5.99 0 -
102 Sump 5 2.4 2.4 0 -
101 (End of System)

* Q approach = Qp + Q By Pass from upstream Node

# Q intercept = Q input into pipe system

Configuration of Sunridge Addition, and the site topography create two
princ1pa] sump areas. The discharge of surface runoff for the 2 yr. storm,
is conveyed thru storm sewers, located in drainage easements, to a point
of discharge into detention pond #1. To prevent the necessity of overland
channels, investigate the capability of Storm Sewer System 100, to convey
the 100 yr. runoff.

Therefore, a flood routing/inlet sizing evaluation will be made, as well
as the evaluation of 100 yr. containment within the street R/W‘s.

Subsequently, an evaluation of System Hydrology, including Conduit Data
w111 be made for the 100 yr. Storm Frequency, thru System 100. ‘




Flood Routing/Inlet Sizing - 100 yr. Design Storm

: Ih]et

Qro0 *

Q00

Inlet Q1OO By-Pass
Node Condition Length  Approach Intercept By-Pass to Node
' . across st.
110 Sump - 5 17.21 9.5 7.71 109
109 - Sump 10 - 7.71+7.51
: : = 15.22 15.22 0 -
108 Sump 5 14.26 - 9.5 4.76 106
107 Sump 10 16.95 16.95 0 -
106 Sump 5 6.47+4.76
= 11.23 10.10 1.13 105
105 Sump 10 16.0+1.13
’ = 17.13 - 17.13 0 -
104 Sump Area Inlet 12.55 12.55 0 -
103 Sump 10 17.15 17.15 0 -
102 Sump 5 6.89 6.89 0 -
102 7 (End of System)




7. Street Flow Depths - 2 Yr. Design Storm

Q, Street Flow Allowable

Node  Approach Flow Distribution Slope (%) Depth - Depth ~ Comment
110 - 6.30 80% (N) = 5.04 0.35 0.39  0.55 0K
20% (E) = 1.26 1.00 0.19  0.55 oK
109 2.81 55% (N) = 1.55 0.35 0.25  0.55 0K
- 45% (E) = 1.26 1.00 0.19  0.55 0K
108~ 5.22  58% (N) = 3.03 0.34 0.31° 0.55 0K
- . 42% (E) = 2.19 0.70 0.25  0.55 0K
107 6.35 . 10% (N) = 5.71 0.34 0.44  0.55 0K
90% (E) = 0.64  0.70 0.16  0.55 0K
106 2.43 4% (S) = 0.10 1.00 0.09 0.55 0K
96% (E) = 2.33 0.73 0.25  0.55 0K
105  6.00 2% (S) = 0.12 0.66 ~0.09  0.55 0K
98% (E) = 5.88 - 0.73 0.38  0.55 0K
103 5.99 54% (S) = 3.24 0.40 0.30  0.30 0K
469 (N) = 2.75 0.40 0.29  0.30 0K
102 2.41 46% (N) = 1.11 0.40 0.09 0.30 0K
. 54% (S) = 1.30 0.40 0.09  0.30 oK

101 (End of System)
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STRUCTURE HEAD LOSS COMPUTATIONS - SYSTEM 100
Structure 110 - Curb Inlet - Qq only
Qo = 6.30 cfs; Dy = 18"; Vo = 3.57 fps; V,2/2g = 0.1979
To generate initia]-ve]ocity; Hy = V02/29 % 0.20
- eﬁtrance lToss into 18" pipe, He = 0.5 x de/Zg = 0.10
Total Structure Head Loss = 0.20 + 0.10 = 0.30"

Structure 109 - Curb Inlet + Upstream Flow

Q, = 6.30 cfs; V, = 3.57 fps; V,2/2g = 0.1979
Qg = 2.32 cfs -
Q= 8.62 cfs; V, = 2.74 fps; V,2/2g = .1166

Hy = Hy = Vo°/29 = Qu/Q, (V,2/29)
HU - HO ='.1166 - (6.30/8.62 x 0.1979)
'Hu - HO = .1166 - .1446 = - .03'

Structure 108 - Curb Inlet - Q, qh]y :
- Qp = 5.22 cfs; D, = 18”§'V0 = 2.85 fbs; V02/29 = 0.1351
To génerate initial velocity, Hy = VOZ/Zg = 0.14
+ entrance Toss into 18" pipe, He = 0.5 x V02/2g = 0.07
Total structure Head Lo§5'? 0.14 + 0.07 = 0.21f
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“Structure 107 - Curb Inlet + Lateral Flow
Qe ='5.22 cfs; Qg = 6.35 cfs; Qp = 11.57 cfs; Dy = 24"
1732

Vo = 2.95 fps; Vg2/2g = 13515 Vo = 3.34 fps; Vo2/29 =
Ho - Hy = V.2/2g - Qu/Qu (0.3 Ve2/2g)
e~ Mo = Vo /e9 = Ke/lo (V.3 Ve /29
He - Ho = 0.1732 - (0.4512 x 0.0405)
He - Hy = 0.1732 - 0.0183 = 0.16"
Structure 106 - Curb Inlet + Lateral Flow
Qe = 11.57 cfs; Qg = 2.43; Qy = 14.0 cfs; D, = 30"
Vo = 2.95 fps; Ve2/2g = .1732; V, = 2.54 fps; V,2/2g = .1002

He - Ho = Vo2/29 - Qe/Qq (.03 Vo2/29)
Ho - Hy = .1002 - (0.8264 x 0.0520)
Ho - Ho = 0.06 :

Structure 105 - Curb Inlet + Upstream Flow
Qy = 14.0 cfs; Vy = 2.54 fps; V,°/2g = 0.1002
ing = 6.0 cfs _
Qo = 20 cfs; -V, = 3.52 fps; Vy2/2g = 0.1924

Hy - Ho = Vo2/2g - Qu/Qy (Vy2/29)
Hy - Ho = 0.1924 - (0.7 x 0.1002)
H, - Hy = 0.1924 - 0.0701 = 0.12
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Structure

]O4 - Area Inlet + Lateral Flow + Lateral Flow

8.62 cfs; Q. = 17.28 cfs; Q; = 4.17 cfs
‘,e 1

30.07 cfs

3.52 fps; véz/gg'= 0.1924
2.74 ps; Vg2/2g = 0.1166
3.13 fps; Vy2/2g = 0.1521

a4
n

o = Vo223 - [0/ (0.3 Vg’/29)] - [Qe/Qp (0.3 Ve2/29)]

- Hp = 0.1521 - (.2867 x .1924) -(0.5747 x 0.0350)
Ho = 0.1521 - 0.0552 - 0.0201
H = 0.08 |
0

- 13 -

Structure
Qu=
Qg =

103 - Curb Inlet + Upstream Flow
30.07 cfs; V, = 3.13 fsp; V,2/2g = 0.152]
4.62 cfs

34.69 cfs; V, = 2.765 V,2/2g = 0.1183

j
1

o = Vo2/2g - Qu/Qy (Vy?/2g)
0.1183 -~ (0.8668 x 0.1521)

I
It

0.1183 - 0.1318 = -0.01"'

pon
O
1

102 - Curb Inlet + Upstream F]bw

= 34.69 cfs; V, = 2.76 fps; V,2/2g = 0.1183

.u»
1.85 cfs

36.54 cfs; V, = 2.91 fps; V 2/2g = 0.1315

HO = V02/29 = QU/QO (Vuz/zg)
Hy = 0.1315 - (0.9494 x 0.1183)
Hg - 0.1315 - 0.1123 = 0.02'
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HYDROLOGY DATA COMPILATION

DRAINAGE CONCEPT

A. Initial Data

SUNRIDGE - TEAL BROOK ADD'NS - System 90

Use Rational Method - Q = CIA

1. Determine "C" Factors for Sub-Basins

Node  Soil Type  Land Use

97 B Res., 2/5 Acre

% B "

%5 B "

94 B "

93 B "

92 B "

ol B "

90 (0ut1ét to Detention Pond #1)

2. - Determine T. & I for Each Sub-Basin

Node

97

96
95
94

93 .

92
91
90

Te

t,=8.33

tg=4.42

T=12.75
15

Use 15

3.83

- 3.83

3.83

3.83

3.76

3.83

| 3.83
(Outlet to Detention Pond #1)

o O O O o o o

7.37
7.37

1 7.37

7.24
7.37
7.37
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4.

- Determine Area, "A", of Sub-Basins Contributing to each Node

Node

g7

96

95
94
93
92

91

90

- Determine Surface Contribution (Q2) to ‘Each Node

(
(
A
(

Area (Acres)
(N) 1.92 + 1.73 (E)

(N) 0.70 + 1.13 (E)
(E) 0.65 +0.79 (W)
E) 1.84 + 1.95 (W)
N & W) 2.80
E) 0.58 + 0.73 (N)
W& N) 0.99

(0ut1et to Detention Pond #1)

Node

97.
96
95

94
93
92
91
90

L
0.37 3.83
0.37 3.83
0.37 3.83
0.37 3.83
0.37 | 3.76
0.37 3.83
0.37 3.83
(Outlet)

A
.65
.83
44
.79
.33

.31
.99

.65 |
.83
.44
.79
.33
.31
.99
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- 6.

Determine Surface Contribution (Q100) to. Each Node

(Outlet to Detention Pond #1)

5.
Nod %00 100 A Q100
97 0.55  7.37 3.65 14.80
96 0.55  7.37 1.83 7.42
95 0.55 7.37 1.44 5.84
94 0.55 7.37 3.79 15.36°
93 *0.55 7.24 3.33 13.26 .
92 0.55  7.37 1.31 5.31
91 0.55 7.37 0.99 4.01
90 (0ut1ef to Detention Pond #1)
Flood Routing/Inlet Sizing - 2 Year Design_Stdrm
InTet Inlet .Q2 | Q2 Q By-Péss
':Node Condition - Length Approach Intercept By-Pass To Node
97 - Sump 5 5.17 5.17 - 0 -
96 Sump 5 2.59 2.59 0. -
95 Sump 5 1.44 1.44 0 -
| 94 Sump 5 5.37 5.37 0 -
93 Sump 5 4.63 4.63 0 -
- 92 Sump 5 1.86 - 1.86 | 0 -
91 Sump 5 1.40 1.40 0 -
;7_90 ,
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Flood ‘Routing/Inlet Sizing - 100 Yr. Design Storm

90

(Outlet to Detention Pond #1)

7.
Inlet Inlet %00 Q100 Q100 By-Pass
Node Condition Length  Approach Intercept By-Pass To Node
97 Sump 5 14.80 9.5 5.30 Pond #2
9% Sump 5 7.42 7.42 - ;
95  Sump 5 5.88 5.84 - - -
94 Sump 5 15.36 9.5 5.86 95 & Pond :#1
93 Sump 5 13.26 9.5 3.76 92
92  Grade 5 3.76
- 5.31
9.07 9.07 0 -
e
91 Sump 5 4.01 4.01 0 -
90 (Outlet tb Detention Pond #1)
8.  Street Flow Depths - 2 Yr. Design Storm
- Q : Street Flow Allowable
Node - Approach Flow Distribution Slope Depth Depth Comment
97 5.17  53% (NW) = 2.74  0.39 0.30 0.30 0K
- 47% (E) = 2.43 0.87 0.25 0.30 0K
9%  2.59 38% (N) =0.98  0.39 0.20  0.30 0K
62% (E) =1.16 0.87- 0.18 0.30 0K
95  1.44  45% (E) =0.65  0.90 0.15  0.30 0K
: 554 (W) = 0.79 0.36 0.19 0.30 0K
94 5.37  49% (E) = 2.63 0.90 0.25  0.30 0K
51% (W) = 2.74 0.36 0.30  0.30 0K
93 4.63  100% (N) = 4.63 0.60 0.32 0.30 -OgKover
92 1.86  44% (E) = 0.82  0.77 0.16  0.30 0K
‘ | 56% (N) = 1.04  0.60 0.19 0.30 0K
91 1.40  100%  =1.40 0.50 -0.22  0.30 0K
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STRUCTURE HEAD LOSS COMPUTATIONS -~ SYSTEM 90

Structure 93 - Curb Inlet - Q, only ‘
Qp = 4.63 cfs; D, = 18"5 Vo = 2.62 fps; V,2/2g = 0.1066
To geneate initial velocity, HV‘=.V02/29 =-0.11"
+ entrance loss into 18" pipe, H = 0.5 x Vo?/2g = 0.05'
“Tofa] Structure Headloss = 0.11' + 0.05' = 0.76'

Structure 92 - Curb Inlet + Upstream Flow

Qu = 4.63 cfs; V, = 2.62 fps; v 2/2g = 0.1066
_ Qg = 1.80 cfs

Qo = 6.43 cfs; Vg, = 2.05 fps; V_2/2g = 0.0653

Hy = Ho = Vo2/2g - Qu/0Q, (V,%/2q)

Hy - Hp = 0.0653 - (0.7201 x 0.1066)

H, - H, = 0.0653 - 0.0768 = -0.01"

Structure 91 - Curb Inlet + Lateral Flow

Qe = 6.43 cfs; V, = 2.05 fps; Ve2/2g = 0.0653
Qg = 1.29 cfs

1

L V. v 2i0m o ’
Qo = 7.72 cfs; Vy = 2.46 fps; V,2/2g = 0.0940

Hy - Hy = v02/zg - Qe/Q, (0.7 Ve2/29)
He - Hy = 0.0940 - 6.43/7.72 (0.7 x 0.0653)
He - Hy = 0.0940 - 0.0381 = 0.06'
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REPORT ON FLOOD ROUTING AND DETENTION OF STORM WATER
TEAL BROOK ESTATES AND SUNRIDGE ADDITION

Teal Brook Estates and Sunridge Addition occupy thé east 65 acres
of the north one-half of the northeast quarter of Section 12,
T275, R2W at the southwestern corner of 21lst Street North and
119th Street West. The two subdivisions propose to lot out the
last parcel of land east of the Regulatory Floodway of Cowakin
Creek in a section which haas seen remarkable growth in the past
several vyears. The 65 acre parcel, which haa been farmed aa a
separate unit from the land to the south, generally slopea from
119th Street toward Cowskin Creek and is well drained by a aeriea
of field swales and waterways and a well defined draw running
thru Teal Brook Eatates which serves a 55 acre drainage area in
Cedar Downa Estates north of 21at Street as well aa the land
being developed. This draw, which 18 the location of the two
small lakes being planned for Teal Broock Estates, exits from the
635 acrea being developed at its aouthwest corner and runs both
north and south along an old oxbow of Cowskin Creek.

The Drainage Concept for the combined Teal Brook Estates and
Sunridge Addition area is to collect stormwater from the atreets
in Sunridge Addition and direct it via a storm water sewer acroas
part of Teal Brook Estates to Lake # 1 which is to be located
astride the existing draw about midway between 21at Street and
the south property line. Runoff from Cedar Downas Eatatea north
of 21st Street, right of way for 2l1st, a commercial corner at
21at and 119th and the 1lots in Teal Brook Eatatea along
Cornelison Street will also be collected in Lake # 1 via a
drainage channel from 21st to the Lake. Runoff from the western
portion of Teal Brook Eastates will be collected from the two
upper Teal Brook Courts and Teal Brook Drive in a storm water
sewer which also discharges into Lake # 1. The rear portion of
lota bordering Lake # 1 will drain directly into the Lake.

A combination of small diameter pipe and broadcrested weir fornms
the proposed spillway of the Lake to limit the calculated outflow
discharge rate from both the S-year frequency and 100-year
frequency storms to 1leaa than they produce with existing
conditions. '

The balance of Teal Brook Estates will drain into Lake # 2 which
is located at the extreme southwest corner of the 65 acre tract
and the calculated outflow from Lake # 2 will also be controlled
to 1limit the discharge rate for both the S-year frequency and

100-year frequency storms to less than that for exiating
conditions. Here also the sgpillway is a combination of small
diameter pipe and a broadcrested weir. A short outfall channel

will connect the Lake Number 2 spillway to the old Cowekin oxbow.
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Report on Flood Routing and Detention of Storm Water Pg2

Since the drainage areas and drainageways contributing to the
lake system have considerably different lengths and therefore
different times of concentration, the proper way to calculate
the combined effect of runoff from them under both existing and
developed conditions is to construct hydrographs for each of the
separate areas and to combine those hydrographs to determine the
peak discharge rate at a point in question, in this case at each
of the two lakes=s. Hydrographa are alac needed to determine the
peak diacharge rate reduction provided by the lake-apillway
combinations and to calculate the peak outflow discharge rate for
the off-site waterway design.

Peak discharge rates for each sub-area in the Sunridge and Teal
Brook Estates storm water sewer systems were calculated by the
Rational Method, procedure and tables contained in the City of
Wichita publication titled "Interim Drainage and Storm Sewer
Policy". Peak discharge rates for all other sub-areas were
calculated by the Rational Method using tables from the sanme
publication. Hydrographs for the outlet points of the two atorm
water sewers and for each other sub-area were calculated uaing
the SCS Unit Hydrograph Method included in the Corpa of Engineers
Computer Program HEC-1, Flood Hydrograph Package. Rainfall for

each of the atorm frequenciea analyzed waa diatributed by uaing

the SCS distribution for the 6-hour atorm and the parametera of
the SCS unit hydrograph were adjusted =o that the peak discharge
rate was the same as calculated by the Rational Method.
Hydrographs were combined at points of interest and routed thru
the storage provided by the lake-spillway combinations.

For each condition analyzed, a calculation sheet for each of the
parameters used in the various hydrographs is provided with this
report and copies of the HEC-1 printouts are also supplied. The
net result of the analysis of the effect of development of Teal
Brook Estates and Sunridge Addition is to reduce the peak
diacharge rate leaving the 65 acre parcel from 126 cfa for the S5-

year frequency atorm with existing conditiona to S50 cfa: and to

reduce the peak discharge rate for the 100-year frequency atorm

. with exiating conditiona from 223 cfa to 152 cfa.

The following exhibits are provided to support the conclusions
described above:

Exhibit A. Excerpt from enlargement of USGS 15-minute quadrangle
map showing the general outline of the areas draining to and
across the proposed development.

Exhibit B. Print of topographic map showing drainage area
boundaries and atream linea for existing conditionsa in Sunridge
Addition and Teal Brook Estates.
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Report on Flood Routing and Detention of Storm Water Pg3

Exhibit C. Print of Drainage Study map showing drainage area
boundariea and atorm sewer aystems for the two sub-diviasiona as
designed by Moehring.

Exhibit D. Copy of cvalculation sheet for variables for SCS
Hydrographs for the 5S-year frequency storm with existing
conditiona and copy of printout from the HEC-1 program for those
hydrographs and the sum at the existing outlet.

Exhibit E. Copy of calculation sheet for variables for SCS
Hydrographs for the 100-year frequency storm with existing
conditiona and copy of printout from HEC-1 program for those
hydrographs and the sum at the existing outlet.

Exhibit F. Copy of calculation sheet for variables for SCS
Hydrographa for the 2-year frequency satorm for developed
conditiona for the drainage areas contributing to Lake # 1 and
copy of printout from HEC-1 program for those hydrographs and for
routing of the peak discharge rate thru the Lake # 1 atorage-
spillway combination to determine the starting water surface
elevation to calculate the hydraulic grade line elevations for
the Sunridge Addition and Teal Brook Estates storm water sewera.

Exhibit G. Copy of calculation sheet for variables for SCS
Hydrographs for the S-year frequency storm for developed
conditiona for the drainage areas contributing to both Lake # 1.
and Lake # 2 and copy of printout from HEC-1 program for those
hydrographs and for routing of the peak diacharge rate thru the
storage-spillway combinations for both lakes.

Exhibit H. Copy of calculation sheet for variables for SCS
Hydrographs for the 100-year frequency storm for developed
conditions for the drainage areas contributing to both Lake # 1
and Lake # 2 and copy of printout from HEC-1 program for those

hydrographs and for routing of the peak discharge rate thru the
storage-spillway combinations for both lakes.

Exhibit I. Miscellaneous calculations for time of concentration,

drainage area, lake area-depth-volume tables, rational c-factors,
etc.

Exhibit J. HEC-1 Computer Program Input File Descriptions.

END OF REPORT
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