FX3

e,

.(g«l: L;; B

e e S y
P . . ¥ 2%,

K e
A

Yoy

¥
et

X
e S

»8

BICRR
Tz

S
AN
Syl &
EIEF s

oo,k

P
R

b2 LR
Jei S
SRR

S
Mg
PRRRC

SR e
A

e

gl
SUEER IS

ol N
BN

S blrag
IS AL
AR R

»’;:
et

gy

Bient e
R

TN

.

Aol S G T
s S b e e G
T e R

T s SO




Preliminary Drainage Report
The Legacy

MKEC Project 95138
June 24, 1998

Location

The site comprises approximately 80 acres in the north half of the southeast quarter of
Section 13, TS R1W. The current site entrance is just under % mile north of 47" Street
South on the west side of Meridian Avenue. Adjacent lands include numerous parcels in
agriculture or large suburban lots to the north, northwest and south, and manufactured
home developments southwest and east. The Wichita-Valley Center Floodway lies
approximately one mile west of the site. See Figure 1.

Site Conditions

Soils

According to the NRCS (SCS) Sedgwick County Soil Survey, the site’s soils fall into two
series. Soil on the west 1/3 of the site is in the Tabler-Drummond Complex (Tb: HSG D),
with soil on the balance of the site in the Naron Series (Na: HSG B).

The Tabler-Drummond Complex consists of nearly level, moderately well drained and
somewhat poorly drained soils on terraces. It is described in the SCS Soil Survey as a dark
gray silty clay loam about 9 inches thick, followed by layers of silty clay to a depth of
about 60 inches. Permeability is very slow, and runoff is slow to very siow. Footings and
foundations for buildings constructed on these soils should be designed to prevent
structural damage caused by shrinking and swelling. Artificial drainage should be
provided around buildings to keep soils from becoming saturated. If excavated material is
used in yard grading, establishing yard grasses will be difficult.

The Naron series consists of nearly level and very gently sloping, well-drained soil on
uplands and terraces. It is described in the SCS Soil Survey as having a surface layer of
fine, sandy loam about 8 inches thick. The subsoil is about 42 inches thick, and comprises
layers of sandy loam and sandy clay loam. The substratum to a depth of 60 inches is
medium and fine sand. Permeability is moderate to moderately rapid, and runoff is slow.
The soil is suitable for building site development.

Current Development

The parcel is currently undeveloped agricultural land. The wheat growing on most of the
parcel is interrupted only by a grove of trees near the northeast corner.

Landform and Slope

The site apparently receives some runoff from the adjacent wheat fields and large
suburban residential parcels. Runoff entering the property appears to be primarily sheet
flow or shallow concentrated flow from the north or northwest. Three shallow swales
(two major and one minor) cross the site essentially parallel to one another, as shown on
Figure 2.
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Regional Drainage Conditions

Terrain is extremely flat, with regional slopes on the order of 5 to 10 ft per mile from
northwest to southeast.

The major regional drainage features, shown on Figure 3, include the following:

e The Wichita - Valley Center Floodway, which lies approximately one mile west of the
site. Prior to floodway construction, Cowskin Creek appears to have passed through
the south part of Section 24, about 1 mile from the site. This flow is now intercepted
by the floodway.

e Cowskin Creek remnants lie east of the Wichita — Valley Center Floodway south of the
site.

* Big Slough South/I-235, which lie within a few hundred feet of one another in an east-
west direction, and block flow that may historically have entered the area from the
north.

Review of the appropriate Flood Insurance Rate Maps (Wichita Panel 35, Sedgwick
County Panel 200) indicates no regulatory floodplains within % mile of site boundaries.

Off-Site Drainage Conditions

Existing Characteristics

The apparent watershed contributing to the site, shown on Figure 3, is roughly bounded
on the north by I-235, on the east by Meridian, and on the west by West Street. Some of
the land south of I-235 may flow east in the right of way toward the south side of the Big

- Slough South culvert. Additionally, the USGS 7.5 minute quadrangle map shows a channel

originating near the southeast corner of West and MacArthur and flowing just southwest
of the parcel.

The watershed’s land use is predominantly agricultural. A portion of the industrial
development north of MacArthur along West St. may drain to the site.

Preliminary attempts to determine the channel routes and boundaries of the watersheds
contributing flow to the three swales on the site have been inconclusive. Most of the
watershed that appears to drain toward the site is in wheat that is nearly ready to
harvest. The tall wheat effectively obscures the actual landforms. Consequently, visual
determination of low points, watershed divides, and flow directions will not be possible
until after the harvest is complete. Even after the harvest, the extremely flat terrain may
continue to thwart efforts to economically define off-site drainage conditions.

The natural slope of the land appears to be from northwest to southeast. Because the
slopes are extremely flat, the watershed should have significant storage during virtually all
runoff events.

Due to the poor watershed definition, a single watershed was assumed to flow to the
north perimeter of the site for analysis purposes. The 358 acre watershed is shown on
Figure 2. This is considered conservatively large, in light of drainage planning completed
previously for James Place, a subdivision just west of the site. Drainage planning for that
development assumes a watershed that includes all of the northwest quarter of Section
13. The off-site watershed for The Legacy shown on Figure 2 includes nearly 1/3 of the
northwest quarter of section 13.




Site Drainage Conditions

Current Runoff Characteristics

Site runoff is currently uncontrolled. Several shallow swales cross the site from northwest
to southeast. As noted previously, the watersheds contributing to each of these swales

. are poorly defined. The four watersheds shown on Figure 4 were established to analyze

pre-development conditions.

Drainage Analysis

The analysis was completed using the Corps of Engineers’ HEC-1 computer program,
standard SCS Type Il 24-hour rainfall distribution, standard SCS Dimensionless Unit
Hydrograph, and losses are calculated using the SCS Curve Number method. The Times of
Concentration () and Lag Times (T,,) were calculated assuming shallow concentrated flow
velocities of 2.5 feet per second, and Kinematic Wave overland flow for up to 500 ft at a
slope of 0.1 percent, with a minimum T, of 15 minutes.

The complete model includes the off-site watershed to James Place, the off-site
watershed to the north perimeter of the site, and the four on-site watersheds. This
combination was prepared to calculate whether the increased runoff from the site
should be detained, or should be discharged quickly to avoid increasing peak flow rates.
Results of the analyses are presented below.

TABLE 1: Calculated Peak Flow Rates (in Cubic Feet Per Second) from HEC-1 Analysis.

Location Q-year 10-year 50-year 100-year

Pre Post Pre Post Pre Post Pre Post

James PI. Disch. | 109 105 192 185 280 269 308 296
+ On-Site #1

South Perimeter | 241 239 531 520 848 828 972 948
Discharge

Cuiverts @ 47" 346 340 707 688 1105 1071 1257 1218
St. South

On-Site #4 7 11 16 24 25 37 29 42

I_J_LJLJD[:E::JE:]D:]!:[:IC]:DD:]:]

The table indicates that the runoff from developed areas will leave the system before the
off-site peak flows arrive, causing lower peak flow rates in areas affected by off-site
watersheds. On-site watershed #4 is the only watershed that is not affected in this
manner. Watershed #4 discharges currently exit from the extreme southeast corner of the
parcel, flow to Meridian Avenue’s west ditch, and join with flows from On-site Watershed
#3 just before passing under Meridian through an 18 inch CMP approximately 750 ft north
of 47" St.

Watershed #3 has a small channel that flows very near the house at 4631 S. Meridian,
then to the 18” CMP under Meridian approximately 750 ft north of 47" St. South.

On the Derby, Kansas USGS Quadrangle, the “channel” shown downstream of Meridian
stops just north of 47" St., indicating an undefined or poorly defined flow path
downstream of Meridian.
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Proposed Drainage Plan

The proposed drainage plan is shown on Figure 5. In the plan, an interceptor channel will
be constructed along the north perimeter to receive current and future flow from the
north. The discharge from the off-site area to the north will combine with flow from On-
Site watersheds #2 and #3 in Reserve C. On-Site watershed #3 will be larger than under
pre-development conditions to limit the amount of water entering the west Meridian
Avenue ditch from the parcel.

Since the distribution of off-site runoff to OS2 and OS3 is unknown, the combined flow
from Reserve C will be split to protect the house at 4631 S. Meridian. The pre-
development 100-year peak runoff from On-Site watershed #3 is 47cfs. The outlet from
Reserve C to Reserve D will be sized to limit discharges to this value. Preliminary analysis
indicates that a single 5x3 RCB culvert will provide the desired resulits.

Most of the flow passing through the site will be released through Reserve E. Preliminary
analysis indicates that 3-12x4 RCB culverts will be required to pass the calculated 100-
year flow of 900 cfs. (The calculated flow = 948 cfs; subtract approx. 50 cfs discharged
to Reserve D through the 5x3 culvert).

The area of watershed 0S4 will be reduced to limit the 100-year peak flow rate to the
pre-development value of 29 cfs. Drainage from the excess portion of watershed OS4 will

- be directed to Reserve C'and combined with off-site flows from the interceptor channel.

Excess flows will pass with the majority of the off-site runoff to the 2-36 inch culverts
under 47" St. South. The preliminary drainage plan allows a total of 6 acres to drain to
the west Meridian Avenue ditch along the site’s east perimeter. The Rational Formula
peak flow rate is 26 cfs.

Preliminary on-site watersheds, drainage paths, inlets, pipes, and culverts are shown on
Figure 5. Rational Formula flow calculations follow.

Storage

The HEC-1 model prepared for this project indicates that no detention is required to
maintain pre-development peak flow rates. This is apparently due to two factors: the
relative sizes of the on-site and the off-site watersheds, and the slow response time of
the off-site watershed.
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