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VII. ANALYSIS OF SELECTED ALTERNATE

GENERAL: As previously discussed, two major alternates were analyzed. The
alternate making use of pond storage with outlets to both the Big Slough
and the Wichita-Valley Center Floodway was chosen for further in-depth
review. All desired revisions to the preliminary analysis were included

to insure that the most current information was considered.

A specific design storm (100 yr - 6 hr) has been utilized as the basis for.
preliminary system design. It is believed that this level of storm design

is prudent and economically achievable without excessive expenditures.

The design storm rainfall of 5.9 inches in a six hour period is very

realistic as was indicated by an intense storm that struck the western

~portions of the City of Wichita on July 3 and 4, 1983. This storm

produced rainfall of 3.86-5.56 inches in a five hour and fifteen minute

‘period, causing severe disruption and widespread temporary flooding in

several areas with systems inadequate to .handle t;his‘* size of storm. The

-distribution of. rainfali- over time indicated a double peak to the storm,
~but the overall rainfall volume and timing correlated reasonably well with

the design storm for the proposed Seneca system.

This storm indicates that the City of Wichita and Sedgwick County have
made a wise choice with respect to development of a system to serve the

study area.:. It .should:be realized, however, that storms of a greater

.magnitude could cause varying degrees of disruption even within the .

proposed system. Howeirer, this occurrence would have an extremely low

frequency.

The general flow pattern of the proposed system envisions a diverse
mixture of pipe and channel flow to several outlet points. Numerous
individual drainage areas will outlet via direct pipe system to the Big
Slough. These areas include; S-8, S-9, S-10(N), S-11(N), S-12, S-14,
$-15, s-16, S-17, s-18, and S-19. A portion of area S-1 will outlet via
pipe and a portion via channel (L/M). Area S-10(S) will outlet to the Big
Slough with either a direct pipe or in combination with a channel {T/0U) )

serving portions of area S-12. This alternate has been discussed later in
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the section considering estimated costs. Both routes have been shown on

Appendix A maps for illustration.

Areas S-2, S-3, S-4, S-5, S-6, 3-7, §-11(S), and S-13 will outlet to the
Big Slough via an existing channel along the north right of way of 55th
Street. Areas S-13 and S-7 will be routed through detention ponds 7 and 8
prior to discharge to channel reach N/O. This will allow reduction of
potentially high peak flows and reduce the overall impact on the Big
Slough.

Direct discharge to the Wichita-Valley Center Floodway was considered for
,éreas LB-12, LB-13, and LB-14. Area LB-13 (City of Haysville) has not
been analyzed in depth. - Present discharge ‘is through an existing outlet
(3 @ 60“). Future improvements along Broadway (LB-14) will include ¢
direct outlet to the‘ Floodway. Area LB-12 will be able to use the
existing outlet (1 @ 36") whereés area IB-11 will be shaped to drain intc

pond. #9. -All other .Lower: Broadway areas®will drain to the three majo:

"'channel reaches: K/D,” A/D;sfand %G/D.*:From point D, all’ flow will®be routec

*:&throdghfpondf#Q.w1thﬁfinal%dis§hatgeﬂto,theﬂFldodway:"Pond7#9 will?act e

.. reduce peak - dischargesicand‘'allow for a’reasonable sizing of outlet

w T e P

facilities. S EAC LR

. .;DRAINAGE AREA DATA AND ‘CHARACTERISTICS: Individual subdrainage areas” wert

. established- withini‘the Loweér Broadway and Big Slough drainage areas

-iTable 5 provides a-‘summary -of! the“sindividual subareas and their assume

¥

' characteristics. Allisubareas :are:shown on the map exhibit (Appendix A).

Land use was estimated by inspection and assumption of future growt!

patterns. These assumptions included existing activity as well a

"~ .indicated zohing. ‘The -largest “growth component assumed through the are.

- was residential. = Additionalicommercial growth was assumed in the ‘area

shown on the map exhibits, 3Zv 7.’

Lo

Through the combination of land use and estimated predominant soil type
an SCS "CN" number ‘was selected to generally model the subarea i
question. Thevpredominately~residential areas ranged between‘70-80 whil
the mixed residential/commercial areas>ranged between 80-90 with som

areas in excess of 90.
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- Ares
Designation

LB-1
LB-2
LB-3
LB-4
LE-5
L8-4
LB-7
LB-8
LB-¢
LB-10
LB-11
LB-12
LB-13
LE-14

muywLymwvwmn;mn
1
OO N O A RN

5-10(N)
§-10(S) .
5-11(N)
5-11(5)
5-12
5-13
5-14
5-13%
S5-16 -
5-17
S-18
5-19

Land Use(Acres)

Residential

99
58
3z’
28
45
as
58
38
g
32
38
51
54
39

71
32,
38
32

160

111

89
121
16
a8

Commercial

113
58

1
23

X
32
16

24
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SUBDRAINAGE AREA DATA
LOWER BROADWAY BIG SLOUGH DRAINAGE AREA
MAJOR STORMWATER SYSTEM (100 Yr.- 4 Hr.
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Group
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.915

L9174,
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.24
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40

.04
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.08
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Time of

C 0000000 o0
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The design storm rainfall was applied and direct runoff calculated for
each subarea (see hydrograph example - Section 1IV). Times of
concentration were calculated for existing developed subareas. Undeveloped
subarea time of concentration calculations assumed patterns of development
and future flow routing of stormwater flows through streets, pipe, and

channel systems.> The lag time has been defined as approximately 0.6 To.

The above characteristics were combined with the hydrologic equations in

Section IV to produce runoff hydrographs for selected subareas. The

-subareas were added and channel routed as appropriate until the floodway

levee or Big Slough outlets were reached. Reservoir routing techniques
were used to move the flood hydrograph through the detention/retention

ponds included in the system.

STORAGE POND CHARACTERISTICS: The proposed major stormwater system makes

use of both existing and new storage pond facilities. The storage areas

. have been designed to attenuate or reduce the peak stormwater flow as it
_passes'through a given stotage pond. This is accomplished by storage of «:

the flood flows ‘and controlled release from the storage pond. The .

controlled release is accompllshed through the use of fixed structures
such aé pipes, reinforced concrete boxes, and weirs. These structures
alloW'the system to automatically respood to all levels of flood flow as
the flood hydrograph passes through the system. Storm events larger than_jé
the design storm could cause limited flooding and disruption, however, the

system will normally function without long term detrimental impact.

The storage pond configuration used varied between regular and irregular
shaped "ponds" and widened "detention" channels or elongated ponds. All
storage facilities play a key role in the stormwater system and should be
desiéned and maintained to insure their ready availability in a storm

event,

The following storage pond characteristics were utilized in conjunction

with flood hydrograph routings:
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El.

67.0
68.0
69.0
70.0
71.0
72.0
73.0

pond #7
Storage ~ AFT

Outflow -~ CFS

0

6
12
18
24
30
36

Pond #7 Outlet: 1 @ 24" Dia.

El.

66.00
67.00
68.00
69.00
70.00
70.63
70.68
70.78

70.89

-71.05
71.24
71.46
71.72
72.02

.013

"L = 515 ft.
S =.0010 ft/f
Entrance W/He
FL @ 67.0

n

1

0.5
1.0
1.5
5.6

110.5

13.8

RCP

t
adwall - Rounded

Pond #8 (Pepsi Channel)

Outflow - CFS

Storage - AFT
0
3.3
5.1
7.8
11.3
14.1
14.3
14.8
15.2
15.9
16.7
17.7
18.8
20.1
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0.2
0.4
0.6
0.8
1.0
2.0
3.0
4.0
7.0
26.0
59.0
109.0
180.0



D.

Pond #8 Outlet: 1 @ 18" Dia. RCP + 50' Rectangular Weir
n = .013
L 110 ft.
S =.0080 ft/ft

Entrance W/Headwall -~ Rounded
FL @ 66.0 (18" dia.) FL @ 71.05 (Weir)

Pond #9 (At Wichita-Valley Center Floodway)

_El. Storage - AFT ' Outflow - CFS
52.0 0 0
53.0 . . 14
54.0 28 28
55.0 43 57
56.0 58 75
57.0 73 84
58.0 89 104
59.0 106 130
60.0 125 153
Pond #9 Outlet: 1 @ 60" bia. RCP

n= ,013

L = 800 ft,

S

=,0010 ft/ft
Entrance W/Headwall - Rounded
FL @ 52.0

CHANNEL AND PIPE CHARACTERISTICS: Preliminary design of all channel pipe

‘and pond reaches was. accomplished prior to hydrograph routings. All

.channel reaches were checked with respect to normal depth (Dn), critical

depth (Dc), notmal velpcity (Vn), and critical velocity (Vc). Due to the
erodible nature of the existing soils, peak flow velocities were
maintained between 3-4 fps in all channels. Channel flowline elevations
were adjusted to ihs@re adequate freeboard at design flows. General
channel and pipe critéria listed previously were utilized for hydraulic

calculations.
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Table 6 1lists the major system characteristics. Reach length is an
approximate measurement and would vary somewhat depending on actual

design.

Table 7 also provides a summary of proposed RCB structures as shown on the

map exhibits.

Table 8 indicates an estimate of right-of-way needed to implement the
proposed system. These estimaﬁes could vary considerably depending on the
-final design configuration. However, these figures have been used for
cost estimating purposes. Available City right of way has been considered

where appropriate.
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SUBDIVISION COMMITTEE
METROPOLITAN AREA PLANNING COMMISSION

CASE NUMBER:

OWNER/APPLICANT:

SURVEYOR/ENGINEER:

LOCATION:

SITE SIZE:

NUMBER OF LOTS
Residential:
Office:
Commercial:
Industrial:

Total:

MINIMUM LOT AREA:

CURRENT ZONING:

PROPOSED ZONING:

STAFF REPORT
(Final Plat)

AGENDA ITEM NO. 8

November 10, 1993

S/D 93-66 GOODWILL INDUSTRIES ADDITION

Goodwill Industries Easter Seal Society of Kansas, Inc.,

c/o Marie Mareda, President

P.E.C., P.A.., c/o Gary Wiley

South of 48th Street South on the west side of

Broadway

4.9 Acres

1

1

4.8 Acres.
"AA"

"C" (Z-3110)

VICINITY MAP:
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S/D 93-66 - GOODWILL INDUSTRIES ADDITION Final Plat
November 10, 1993
Page 2

NOTE: A zone change (Z-3110) has been filed on this site requesting "C"
commercial zoning for this presently zoned "AA" One-Family site. Broadway
adjacent to this site is also part of the State and Federal Highway system and
access to this street (highway) may also be regulated by these political entities.

STAFF COMMENTS:

A. Approval of this plat shall be subject to any applicable requirements of the
associated zone change (Z-3110).

B. This site is in a developed area with paved streets, municipal water and
sanitary sewer immediately available to the site. However, City Engineering
needs to indicate if any guarantees need to be provided for any such
additional improvements, e.g., the extension of sanitary sewer into the site if
the adjacent sewer line cannot be directly accessed.

C. The applicant shall guarantee any drainage improvements required by the
platting of this property.

D. If improvements are guaranteed by petition, a notarized certificate listing the
petitions shall be submitted to the Planning Department for recording.

E. The applicant is advised that a copy of this plat is being submitted to the
Kansas Department of Transportation (KDOT) for their review of the
indicated access control. If any changes in the indicated access control are
required by KDOT, the final plat tracing shall indicate this.

F. The applicant shall submit a copy of the instrument which establishes the
Derby Pipeline Easement on this property. The applicant’s agent shall
determine any setback requirements from the pipeline by researching the
text of the pipeline agreement. If a setback from the pipeline easement is
provided for in the pipeline easement agreement, it shall be indicated on the
face of the plat. :

G. Any relocation, lowering or encasement of the pipeline, made necessary by
this development, will not be at the expense of the City.

H. The applicant shall install or guarantee the installation of all utilities and
facilities which are applicable and described in Article 8 of the MAPC
Subdivision Regulations.



-S/D 93-66 - GOODWILL INDUSTRIES ADDITION Final Plat
November 10, 1993
Page 3

I The applicant’s engineer is advised that the Register of Deeds is requiring
the name(s) of the notary public, who acknowledges the signatures on this
plat, to be printed beneath the notary’s signature.

J. Perimeter closure computations shall be submitted with the final plat tracing.
Section 5-101(c). '

K. Recording of the plat within 30 days after approval by the City Council.

L. The representative from City Engineering should be prepared to comment on
the status of the applicant’s drainage plan.

Note:This plat has been submitted in final form only.



