DRAINAGE REPORT

FOR

NORTH POINTE SENIOR LIVING
WICHITA, KANSAS

FEBRUARY 2009



Tab 0. Checklist

K:AWP\PROJECT\2009\09040 North Pointe\Drainage\09040 North Pointe_2-09.doc



i

Public Works, Engineering Division

II Adopted: February 23, 2007

WICHITA Final Drainage Plan Submittal Checklist
Reviewer: Date: March 8, 2007
Subdivision Name: North Pointe Senior Living Location: Wichita, Kansas
Total Land Area Of Ownership: 10.4 Acres
Type: Residential _J  Commercial Industrial Recreation Municipal Other
Applicant; North Pointe Senior Living, LLC Contact: Larry Wilkerson Phone #: 316-776-2194
Engineer: MKEC Engineering Consultants, Inc. Contact; Kara Anderson, P.E. Phone # 684-9600
Please check the appropriate box: I = Included; NA = Non-Applicable; R= Required prior to development
(If “NA” is checked, an explanation must be entered)
Applicant Engr
Tab 1. Project Narrative I NA Explanation / Location in Plan I NA
A. Site Location Map, using USGS Map O Figure 1.1
B. Discussion of development, existing conditions, and
. L Tab 1.B
proposed impacts on stormwater, wetland, riparian, 0
and flood plain
C. Discussion of offsite conditions O Tab 1.C
D. Summary of runoff calculations (pre/post Tab 1.D
development) No increase in peak discharge for all 0 ’
storm series
E. Narrative description of the type and function of the
; Tab 1.E
permanent best management practices that are O
incorporated into the site design
F. Copy of the plat O Fiqure 1.2
G. Preliminary grading plan (The final grading plan Figure 1.3
shall be sealed, signed and dated prior to Engineering
receiving the final sanitary sewer plans. One plan O
sheet and PDF shall be submitted to the Subdivision
Engineer.)
H. Professional Engineer seal, signature and date on 0 Cover
cover of report
I. CD of drainage plan in PDF format (one file) and one Tab 1.1
paper copy bound with this checklist included behind 0 '
the cover
Applicant Engr
Tab 2. Existing Conditions Runoff Calculations | NA Explanation / Location in Plan | NA
A. (_:opy of appll_cable orthopho_to showing proposed q Figure 2.1
project boundaries (preferable in color)
B. Runoff Method (Rational, Hydrograph Method, or
. : 0 Tab 2.B
other approved methods by Engineering)
C. Existing topography (no greater than 2-foot Figure 2.2
contours, 1-foot recommend) 0 '
D. Total Site Area and Total Impervious Area (acres) O Tab 2.D
E. Benchmarks used for site control O Fiqure 1.2
F. Streams, creeks, and waterway labeled O Fiqure 2.3
G. P_redor_nlnar_lt soils from USDA soil surveys, and/or Figure 2.4
on site soil borings u
H. Location and boundaries of natural features such Tab 2.H
as wetlands, lakes, and ponds with the normal water 0 ’
elevation noted
I. Location of existing roads, buildings, parking lots
- i O Tab 2.1
and other impervious areas.
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Adopted: February 23, 2007

J. Location of existing utilities (e.g., water, sewer, gas,

. Tab 2.J
electric) and easements
K. Location of existing conveyance systems such as T
o . ab 2.K
storm drains, inlets, catch basins, channels, swales,
and areas of overland flow
L. Flow paths Fiqure 2.2
M. Location and dimensions of existing channels, T
: X ab2.M
bridges or culvert crossings
N. Existing conditions hydrologic analysis for runoff Tab 2.N
rates, volumes and velocities showing methodologies
used and supporting calculations (2, 5, 10, 25 & 100
year, 24-hour storm events) or Critical Duration
O. Assumed pre-developed runoff curve numbers Tab 2.0
P. Existing time of concentrations used in calculations Tab 2.P
Q. Evaluate immediate downstream drainage capacity, Figure 2.5
not to exceed more than 0.25 miles downstream of ’
site
R. Existing structural elevations (e.qg., invert of pipes, Tab 2.R
manholes, etc.) '
S. Cross-section data for open channels Tab 2.S
T. Ground water elevations, if applicable Tab 2.T
Applicant Engr
Tab 3. Post-Development Hydrologic Analysis NA Explanation / Location in Plan NA
A. Proposed (post-development) conditions hydrologic Tab 3.A
and hydraulic analysis for runoff rates, volumes, HGL, Figure 3.1
and velocities showing the methodologies used and
supporting calculations for all applicable design storms
(2, 5, 10, 25 & 100 year, 24-hour storm events)
B. Proposed time of concentrations used in Tab 3.B
calculations '
C. Assumed post-developed runoff curve humbers Tab 3.C
D. Proposed contours for detention facilities (to equal Fiqure 3.2
area used in outlet rating curves) 9 ’
E. Preliminary sizing calculations for stormwater Figure 3.3
controls including contributing drainage area, storage, '
and outlet configuration
F. Stage-storage-discharge or outlet rating curves and Figure 3.1
inflow and outflow hydrographs for storage facilities )
G. Final analysis of potential upstream/downstream Tab 3.G
impact/effects of project, where necessary
H. Existing and proposed structural elevations (e.qg., Tab 3.H
invert of pipes, manholes, etc.) )
|. Design water surface elevations and normal pool Tab 3.l
elevation for ponds. '
J. Typical detail for outlet structures, embankments, Tab 3.J
spillways, grade control structures, conveyance ’
channels, etc. To include height, width, elevation,
and/or diameter.
K. Proposed limits of clearing and grading Tab 3.K
L. Location of existing and proposed roads, buildings, Figure 3.2
parking lots and other impervious areas. )
M. Location of existing and proposed utilities (e.qg., Figure 3.2
water, sewer) and easements )
N. Location of existing and proposed conveyance Figure 3.2
systems such as storm drains, inlets, catch basins, ’
channels, swales, and areas of overland flow
O. Preliminary location and dimensions of proposed Tab 3.0

channel modifications, such as bridge or culvert
crossings
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jh Final Drainage Plan Submittal Checklist
ll.l Adopted: February 23, 2007

WICHITR

P. Preliminary selection and location of stormwater 0 Tab 3.P
controls

Q. Emergency overflow structure’ s flow path 0 Tab 3.0

R. Detention facility provides one-foot of freeboard Tab 3.R
above the HWL and emergency outfall shown (top of O '
berm elevation shown)

S. The 100-year 24-hour HWL delineated on the plan 0 Tab 3.S
for detention pond '

T. Lowest opening elevations table on the plat for
: 0 Tab 3.T
structures located adjacent to channels or ponds

U. Stormwater Management Facilities located within a 0 Tab 3.U
Reserve )

V. Maintenance responsibility of stormwater
management facility shall be specified in the platters O
text. (e.g. HOA, Lot Owners Association, or lot)

Tab 3.V

W. Off-site drainage easements or agreements 0 Tab 3.W
required, where necessary )

Applicant Engr

Tab 4. Floodplain Submittal [ Explanation / Location in Plan [ NA

A. Provide source of flood profile Tab 4

2
I:ll:l>

B. Nearest base flood elevations Tab 4

C. Delineation of pre-developed regulatory

floodplain/floodway limits Tab4

D. Delineation of post-developed regulatory floodplain
S O |Tab4
and floodway limits

E. Floodplain boundary determination per elevation O |Taba4
(project limits shown)

F_. Provide source of floodway data table and O |Taba4
discharges

G. Provide all hydrologic and hydraulic study
information for site-specific floodplain studies, 0
unnumbered Zone A area elevation determinations
and flood plain map revisions or required permits

Tab 4

H. Provide regulatory floodway and four natural profile
models (10,50,100, and 500-yr) for existing and future a
watershed conditions

Tab 4

I. Location of floodplain/floodway limits and

h . . . Tab 4
relationship of site to upstream/downstream properties
(floodplain limits to be per elevation and scaled
location)

J. Flood plains and floodways located within a

Reserve, where necessary . Tab 4

Applicant Engr

Tab 5. Federal, State and Local Permits (to be IIR NA Explanation / Location in Plan I/IR | NA
provided prior to construction unless otherwise
specified)

A. US Army Corps of Engineers - Regulatory program
: . o O |Tab5.A
permits (404 water quality certification)

B. Kansas Department of Agriculture - Division of Tab 5.8
Water Resources Permits (Stream Obstruction,
Channel Change, Flood Plain Fill, Levee, Water u
Appropriations, Dam safety permit, etc.)

C. Federal Emergency Management Agency (FEMA)
Letter of Map Changes (LOMA, LOMR, LOMR-f,

CLOMR, etc.) Shall be included and approved when .
project modifies the limits of the floodway.

Tab 5.C

D. Kansas Department of Transportation 0 [Tab5.D

E. Sedgwick County Right-of-way Permit O |Tab5s.E
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Tab 1. Project Narrative

A. location

The subject property is in the city of Wichita, Sedgwick County, Kansas. The proposed
development is located in the northwest quarter of Section 6, Township 27 South, Range 2 East.
Summit Crossing Addition consists of 10.4 acres of property on the east side of Woodlawn
Avenue between East 29" Street North and East 21% Street North. The site is shown on the
USGS Map, Figure 1.1.

B. Discussion of Development
The entire site will be developed as commercial property.

C. Discussion of Offsite

The site has access to Woodlawn Avenue to the west. Woodlawn North Point Addition borders
the site to the west, Galichia Hospital is to the south in Hinkle’s Addition, Waterford North Addition
is to the east and Pepperwood Village Addition is to the north.

D. Summary of Runoff

The entire site drains to the north and east into a reserve in the Waterford North Addition. A pond
on the Galichia Hospital property outlets near the southeast corner of the property. Runoff from
this pond flows to the north and into the reserve in Waterford North. The site was included as
developed for commercial uses in earlier drainage reports for Comotara, Figure 1.2, and
Pepperwood Village, Figure 1.3

E. Best Management Practices

The site will be seeded or sodded after construction of grading and utilities are complete. Inlets
will be kept clear of debris to ensure proper drainage of the site.

F. Plat
The plat is included, Figure 1.4.

G. Preliminary Grading Plan
The preliminary lot grading plan is included, Figure 1.5.

H. Professional Engineer Seal
The cover of the report will be signed and dated.

I. CD

A CD of the drainage report in PDF format is attached to the inside front cover of the bound
report.
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Figure 1.1

USGS Quadrangle Map
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Figure 1.2

Comotara Drainage Report
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PART I - INTRODUCTION

~A. PURPOSE AND SCOPE

The purpose of this study is to evaluate storm water flows for the 100-year |
return period'for a ‘portion of the East Fork of the Chisholm Creek Drainage
Basin as jt’affeCts part of the proposed development known as Comotara.
'COMOtara is Tocated in northeast Wichita and is comprised of approximately

5 1/2 square miles. The part that this report covers is generally the north
half of Section 6, T273; R2E Which has been fi1ed.with the Wichita-Sedgwick

- County Metropolitan P]anning Commission as the Comotara Community Unit Plan.

The scope of the study is fo (1) establish drainaje basin and boundaries
withfn the proposed development, (2) determine the magnitude of the discharge
for each basin, (3) complete flood routing through the several proposed 1akes
(4) check backwater’affects on habital structure sites, and (5) compare

the fully developed 100 year dfscharge flow rate leaving the site with

the undeveloped 100 year discharge flow rate.

B; PROJECT AREA
The Project Area is located in northeast Wichita as shown on Map 1. The
Project Area is defined as the drainage sub-basin that generally 1ies
either side of 29th Street North between Woodlawn Avénue and Rock Road as

shown on map 2.



PART II - CRITERIA

A.

GENERAL

The asumptions utilized in this study were discussed with the
Wichita-Valley Center Flood Control office and the City of Wichita

Engineering Department. A1l computations were completed using

- the following criteria..

DESIGN STORM FREQUENCY
1. Lakes .

A11 proposed and existing lakes in the project area should be .
developed to adequately pass the 100-year 6-hour storm and maintain

a three foot freeboard.

. 2. Open Channels

A11 channels in the project area should be designed for the
100-year storm flow plus 2 feet of freeboard. If the channel
ways are to be maintained by the Tocal Flood Control Office
thén a 15 foot access must be provided on either side of

the channel. Mannings equation was used to compute
backwater.eTevatioﬁs usihg the "n" values presented in

Table II-1.

TABLE II-1
MANNINGS'S "n" VALUES
Earthen Channel 0.035
Rock Lined Channel . 0.045
Concrete Lined Channel 0.015



C. METHOD OF COMPUTATIONS

1.

Hydrology

A11 hydrology computatiohs or the prediction of the rate of
surface water'runoff from a drainage basin were estimated
using a computer program based on the Rational Formula.
Using the Rational Formula the rate of runoff "Q" is

dependent on three basic factors:

C - the rdnoff‘coéfficient which is main]y.depehdent on
surface permeability (1.0 impermeable - 0.2 highly.
permeable). |

I - the intensity of rainfall (in/hr.)

A - the area of land contributing (Ac.)

- The equation for the Rational Formula is Q = CIA.

a. C- values were assigned to the various land uses
incorporated into the project and are presented

in Table II-2

TABLE II-2
COEFFICIENT OF RUNOFF VALUES

 Land Use C
Single Family ' 0.50
Multi Family ‘ 0.70
Commefcia] 0.70
Light Commercial | : 0.60

- Open Space : 10.30
>Lakes 1.00

Institutional ) | 0.80

 Streets | | 0.80



b. I - intensity values were determined by using the |
data published by the U.S. Weather Bureau for

Sedgwick County, Kansas.

Stage Storage -

Stage étorage is defined as the reservoir storage capacity (AC-Ft)
which can "store" the difference betWéen the inflow over a se1écted'
time beriod ahd the outflow ovér the same time period. After an
1hf]ow hydrograph and the reservoir-storage curve is developed,

and a spillway selected then stage storage’computations‘can be
completed Ey’an arthmetical trial-and-error tabular method. This |
method is outlined in the "Design of Small Dams" as published by

U.S. Department of the Interior, Bureau of Reclamation.

Backwater

Backwater is defined as water held back from free flow by an
obstruction or a confined channel. The method employed to produce
the theoretical backwaterWater profile utilized a computer program,
HEC 2,’deve1oped by the Hydrologic Engineering Center, USA Corps of
Engineers. Thé affects of hydraulic structures such as bridges,
culverts, spillways, and embankments, as well as curves, bends, and.

changes 1in hydraulic properties are considered by the HEC 2 program.



PART IIT - EVALUATION OF EXISTING DRAINAGE

A.  HYDROLOGY
The boundaries for the existing drainage area (527 acres) is shown on
Map 2 and were establshed by review of a topography map preparéd by the
Wichita-Valley Center F]ood'Contro1 Office. This area was further
subdivided into five sub-drainage areas to facilitate comparison with
various anticipated proposed,features’for the project area. Uii]izing
the criteria established, peak flows were determined for the 100-year

storm at each point referenced on Map 2 and are shown in Table III-1.

TABLE III-1
EXISTING PEAK FLOWS

DRAINAGE , PEAK TIME OF
POINT AREA (acres) FLOW (cfs) CONCENTRATION (min)
A 105 160.9 46.6
B 134 : 203.0 514
C 423 596.3 65.6
D . 104 132.9 64.3
E 527 727.1 66.2

B.  EXISTING STRUCTURES
1. Culverts
a.  Rock Road - 600"+ south of 29th Street North
(1) 2'x2' Wood Box |
(2) Flow Line = 209.9+



b.  29th Street North - 2065'+ east of Woodlawn
(1) 6'x4' Reinfroced Concrete Box

(2) Flow Line = 176.6%

c. 29th Street North - 980'+ east of Woodlawn
(1) Double 5'x3' Reinforced Concrete Box

-(2) F1ow.Line = 171.4+

- d.  29th Street North - 150'+ east of Woodlawn
(1) Triple - 4'x4' Reinforced Concrete Box

(2) Flow Line = 167.3+

e. Woodlawn - 700'+ north of 29th Street North
(1) Double - 7'x5' Reinforced Concrete Box

(2) Flow Line = 165.3+

Dams
a. Location - .NW 1/4 of the NE 1/4 of Section 6, Township 27
| South, Range 2 East.
' (1)‘ 8 inch cast iron overflow pipe
(2) Static Water Level - 190+

(3) - Surface Area - 1.74 acres

b.  Location - SW 1/4 of the SW 1/4 of Section 31, Township 26
| South, Range 2 East
(1) Natural overflow
(2) Static Water Level - Dry

(3) Surface Area - 2.5 acres



PART IV - HYDROLOGY FOR ULTIMATE DEVELOPMENT

A GENERAL

The ultimate deve]opmeht for the drainage basin under study is shown
on Map 3. This area was also subdivided into five subbasins as shown
on this Map. The runoff from each subbasin, aS>shbwn, will be directed

to one qf_the five proposed lakes.

Utilizing the criteria established in Part II and assuming no stage
storage, peak flows were détermined for the 100-year storm at the pofnts

referenced on Map 3 and are presented in Table IV-1.

TABLE IV-1

ULTIMATE PEAK FLOWS
WITHOUT STAGE STORAGE

DRAINAGE PEAK TIME OF

POINT  AREA (acres) FLOW (cfs) ~ CONCENTRATION (min)
A 118 - 621.0 32,7
B 169 874.2 35.0
c 426 1618.3 42.1
D 101 N 402.9 30.9
E 527 . 1934.4 427

B.  DISCUSSION

| By comparing Tab1es‘III-1 and IV-1 it can easily be seen that the peak flow
for the project area would be significantly increased due to projected
development (2.5 to 4 times existing). Major reconstruction of culverts along
29th Street North and Woodlawn would be required. In addition, sohe downstream

structures may also need to be redesigned due to the increased peak flow.



PART V - PROPOSED LAKES - STAGE STORAGE

A.  GENERAL
The project proposes renovation of two existing lakes (A and E) and
construction of three new ones (B, C, and D). For the purposes of this
study itvwas assumed that: (1) the general configuration of lakes (A and E)
would correspond to those shown on Map 3; (2) The averdge»éides]oﬁe around
the Take would vary'from 3to1, to 6 to 1; and (3) The maximum acceptable
ponding height above the spillway during f160d stage would be five feet.

Within this ponding height water would be detained, thus reducing the

peak flow from the drainage area.

Using the stage storage method of calculation the 100-year frequency storms
were routed through each lake in series (A to B to C to E and D to E).
Each flood routing (inflow/outflow) curve for each Tlake is shown in Figures

V-1 through V-5. The results for each lake are shown in Table V-1.

B. DISCUSSION

4It.shou1d be noted that approximate elevations were assigned to each dam
odtlet structure by review of the drainage profile (See Fig. V—6.). By
assigning weir elevations and wéir lengths at each outlet structure ponding
height elevations could be calculated as outlined in Part II. The ponding
elevations were then used for beginning water surface elevations to compute
the affect of backwater on the project area. The HEC-2 program was uti1ized

| to produce‘a theoretical backwater profile from the box structure at Woodlawn

through Lakes E, C, B, and A to Rock Road.



It was found that Lake D wou]d'be similar to Lake C in terms of hydraulics

and backwater effects. The results of the HEC-2 analysis are shown on Figure'

V-6 and presented in Appendix A.

TABLE V-1

" ULTIMATE PEAK FLOWS
WITH STAGE STORAGE

Drainage Area (Acres)

Peak Reservoir Qutflow - (CFS)
Time of Concentration (Min)

Spillway Length (Feet)

Surface Area-Static Pool (Acres)

Spi]]way Elevation (City Datum)
Makimum Ponding Height-(Elev)

3 Surfacé Area-Flood Stage (Acres)
Maximum Storage (Acre-Ft)-

Minimum Pad Around Lake (Elev)

118

296.0
48.0

10
3.5

£190.0

194.96

4.6
13.54 -
198

189

LAKE

c D
426 101
611.2 103.6

96.0 72.0
25 5
e85 53
174.0 174.0

178.37 178.10
9.9 6.4
35.39 27.54

181 " 181

527

715.
96.

50

165.
172.

17.

176

92

65



PART VI - OPEN CHANNELS

A.  GENERAL

Open channels should be considered for flow whenever open space is.available.

" Overall right-of-way (R/W) requirements would range from a minimum of 50 feet
at the upper end of the subbasins to 100 feet at the lower end of the subbasins
and between proposed lakes. These requirements are based on a trapezoida]

channel with 6 to'l-sides1ope§ with a pilot channel.

For this report a typical channe1 cross section as shown in Figure V-20 as
assigned for each flow way and backwater calculations were performed to
establish flood elevations for each drainage basin. Flood elevation§ are
shown on.the profiles presented in Figures V-6 through V-9, as referenced on
Map 4. Any hajor variation between the typical sections and channel slopes

» shown and the proposed channel cross-sections and slopes should be considered

and reevaluated in the early design stages of the project to check mi nimum

pad elevations.

10



PART VIT - DISCUSSION AND RECOMMENDATIONS

As shown in Part V of this report, the peak flow can be significantly reduced
by detaining a portion of the flow through stage storage. By utilizing the

.‘existing and proposed 1akés for f]ddd routing.the size of drainage channels

and-dréinége structures crossing 29th Street, Woodlawn, and the proposed'

interior streets within the project area, reduced in size.

By comparing Tables III-1, IV-1 and V-I it can be seen that flood routing
‘through the proposed lakes has reduced the ultimate peak flow from the project -
area from 1,934 cfs to 715 cfs. And‘715 cfs is less than‘the existing discharge
of 727 cfs. |

Minimum pad elevations can be established for habital structure sites in the
Project Area by review of the Profile Key Map (Map 4) and the Profiles (Figures
V-6 and through V-9). |

11
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Figure 1.3

Pepperwood Village Drainage Report
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SECTION I

INTRODUCTION

Purpose: The purpose of this study is to evaluate the use of detention reservoirs A,
B and Pepperwood in the Pepperwood Addition of Comotara development such that
there will be no net increase of stormwater runoff from development of the basin
and to insure that any reservoir construction meetsdarri safety requirements. These
caleulations for the National Dam Safety Requirements will be required only when
the storage volume between the top of the structure and the existing channel
flowline exceeds 30 acre feet. The Division of Water Resources does not review the
reservoir when the volume is less than 30 acre feet and does not require
consideration of the PMP events. After initial studies Lakes A and B were combined

into one lake which will be referred to as Lake B.

Scope: The scope of the study involves the following major tasks:

1. Develop existing and future runoff hydrographs for the 100 year 6 hour storm
event.

2. Develop emergency spillway and freeboard hydrographs when required based on
the PMP (Probable Maximum Precipitation) event for the area.

3. Through the use of reservoir routing, determine the maximum water surface
elevations in the detention reservoir for the 100 year 6 hour storm and for the
PMP emergency spillway and freeboard hydrographs.

4. Develop a proposed grading plan for the detention reservoir.



SECTION I
DESIGN METHODOLOGY

Design Criteria: The following criteria were utilized in the development of the

detention reservoir:

1. The net increase in peak runoff due to development for the 100 year 6 hour
storm event would be zero for the basin. '

2. The detention structure would be able to pass the 100 year 6 hour storm and
maintain a minimum freeboard of three feet under the condition in item1
above.

3. Lake B would be classified as "high hazard" and would meet requirements of the
Division of Water Resources concerning the PMP (Probable Maximum
Precipitation) storm event, i.e., contain the freeboard hydrograph and allow at

least 3' freeboard for emergency spillway hydrograph.

Hydrology Computation Methods: Runoff volumes and peak flows were calculated
through the use of SCS (Soil Conservation Service) procedures.

Runoff volumes were determined through the use of SCS Hydrologic Soil Groupings
and appropriate runoff curve numbers (CN) for the drainage basin under
consideration. Runoff volume was also distributed over the storm duration in

accordance with SCS recommendations.

Time of concentration was determined by basin characteristics and through the use
of the Kirpich Nomograph

L9 L3) .385
H

L = Length of Basin (miles)

Te H = Elevation Difference in Basin (feet)

Unit hydrographs were developed and summed for the 100 year storm as well as the
PMP storm event. Computer calculations utilizing SCS Soil Group Numbers, CN, Te,
drainage basin areas, etc. were performed to develop hydrographs and to provide the
inflow hydrographs for routing purposes. The following formula was utilized in the
~computations:
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_ 484 AR

QP = 7

where A = Area in square miles
R = Total runoff in inches (1 inch for unit hydrograph)
Tp = Time in hours from start of rise to peak rate

The relationship of Tp to storm duration and time of concentration was established

through the relationship of Tp = D/2 + 0.6 Te. Therefore the formula for peak flow
took the form of;

Qp=_ 484 AR
D/2 + 0.6 Tec

where D = Duration of storm event (or storm segment for unit hydrograph)

Te = Time of concentration

I

The inflow hydrographs for the various conditions were routed through the detention
reservoir by use of a computer model.

In development of the discharge curve, the flow in the outlet pipe was omitted
because of its relatively low capacity and the high possibility it could become
partially or completely plugged by debris during high flows.
The following references were utilized for the computations:
1.  Design of Small Dams - 1974, Bureau of Reclamation.
2. Probable Maximum Precipitation Estimates, U.S. East of 105th Meridian. HR
"~ No. 51, U.S. Dept. of Commerce.
3. Earth Dams and Reservoirs, TR 60 U.S. Dept. of Agriculture. SCS.
SCS National Engineering Handbook, Section 4.
5. Determination of Peak Discharge From Rainfall Data for Urbanized Basins,
Wichita, Kansas, U.S.G.S. Open File Report 78-974.
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SECTION I

COMPUTATIONS

Drainage Areas: The total drainage area into the Pepperwood Detention Reservoir
is 551 acres. The drainage area into Lake B is 233 acres.

Hydrographs and Detention Reservoir: To produce the required detention, each of
the reservoirs was designed to serve a dual purpose of flood control and also to serve
as a recreational lake. The lakes as designed would maintain a normal pool and
would attenuate the 100 year 6 hour design storm to compensate for the additional
development.

In order to meet landscaping and storage requirements, the general shape of each of
the lakes varies considerably from that of existing contours. A small pipe (18 inches
in diameter) will be provided to maintain the normal water pool elevation in Lake B.
In addition, an emergency spillway would be provided to pass the storm flows based
on probable maximum precipitation events.

Pepperwood Detention Reservoir will have a concrete control structure to produce
the required detention. The normal water pool elevation will be controlled by a
4 foot notch in this structure.

The following computations and parameters were utilized in the development of the
design hydrographs, routing, and dam design.

General Procedure from Ref. 1, p. 76-83
Drainage Area - 143 Acres - 0.223 mi.‘2
Rainfall - Ref. 2

Pig. 18 All season PMP for 6hr. 10 m.2 = 27.7"
From Ref. 3, Fig. 2-3

100 Yr, 6 hr. rainfall for 10 square miles

P =5.9"
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6 Hr. Rainfall Distributed by the Hour
(See Graph C, Fig. 2-6, Ref. 3)

PMP -6 hr. 100 yr. - 6 hr.
Hour % Accum. Rainfall Inc. Rainfall Accum. Rainfall Inc. Rainfall
1 .08 2.2 2.2 0.5 0.5
2 .22 6.1 3.9 1.3 0.8
3 70 19.4 13.3 4.1 2.8
4 .84 23.3 3.9 5.0 0.9
5 .93 25.8 2.5 5.5 0.5
6 1.00 27.7 1.9 5.9 0.4

Soil Complex Number (CN)
100 Yr. Storm (Pepperwood and Lake B)
25% Soil Type B, 75% Soil Type D
From Local SCS Office in Wichita
From Ref. 5, p. 19
Existing Condition:

Meadow: good condition

CN =0.25 (58) + (0.75) 78 = 73

Future Condition:

'1/4 Acre residential lot, 38% impervious
CN = 0.25 (75) +(0.75) 87 = 84

PMP (Lake B)
From Ref. 1, Table A-T7, p. 543
Assume above condition is II
From table:
CN =73 becomes CN =87
CN =84 becomes CN =93

Dam Design (Lake B)
Assume we are in a high hazard area. Therefore design for following
precipitation conditions:
Freeboard Hydrograph - Use PMP
Emergency Spillway Hydrograph - Use P, o0 + 0.26 (PMP - PlOO)

111-2



Emergency Spillway - Rainfall (Lake B)

Hour  PMP Plog PMP-Pyo0  Pygo+0.26 (PMP-P, o)
1 2.2 0.5 1.7 0.9
2 6.1 1.3 4.8 2.5
6 19.4 4.1 15.3 8.1
4 23.3 5.0 18.3 9.8
5 25.8 5.5 20.3 10.8
6 27.7 5.9 21.8 11.6

Emergency Spillway Design

The computer program utilized by Van Doren-Hazard-Stallings to determine
routing elevations considers the entire spillway area and is based on a
calculated backwater curve. The method currently being used by the Division
of Water Resources only recognizes the rectangular spillway areas and gives no
credit for backslope areas. However, the results of the two methodologies are
so close that mutual agreement can be arrived at easily. The results of the two

different methods are presented in the following tables for ease in review.
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Lake B

Storage/Discharge Information

Accumulated Discharge
Elevation Storage VHS
(ft.) (AFT) (efs)
181 0.00 0
182 6.58 0
183 14.00 0
184 20.62 15
185 27.80 55
186 36.02 145
187 44.50 510
188 54.22 1070
189. 66.00 1800
190 80.04 2630
191 96.00 3600

Elevation

168
169
170
171
172
173
174
175

(ft.)

Discharge
Div. of Water Res.

(efs)

32
112
370
837

1441
2189
3050

Pepperwood Detention Reservoir

Storage/Discharge Information

Accumulated
Storage
(AFT)

0.00

8.20
16.89
26.07
35.76
45.96
56.67
67.90

11-4

Discharge

11
31
209
535
957
1457
2023

(efs)

Normal Pool

Emergency Spillway

Top of Dam

Normal Pool

Top of Structure



Lake B

Hydrograph and Elevation Information

Inflow (efs) Outflow (efs) Elevations
VHS DWR VHS DWR
Existing 100 yr.* 412 125 - 185.77 -
Future 2 yr. 139 6 - 183.69 -
Future 100 yr. 541 298 - 186.42 -
Emergency Spillway 1287 1188 1224 188.16 188.64
Freeboard 3071 2974 2956 190.35 190.89
Top of Dam - - - 191.0
Spillway (Upper Segment) - - - 185.0
Spillway (Lower Segment) - - - 183.0
Normal Pool - - - 181.0

* 6-Hour Duration on All Design Storms

Pepperwood Detention Reservoir

Hydrograph and Elevation Information

Existing 100 yr. (efs)

Future Routed 100 yr. (efs)
Future 100 yr. Elevation

Spillway Elevation (Lower Segment)
Spillway Elevation (Upper Segment)
Normal Pool Elevation

Top of Structure

ITI-5

854
777

- 172,57
168.0
170.0
160.0
170.0



Miscellaneous Information

. Lake B Pepperwood

Spillway (Main Channel) Width 5 4
Side Slopes 4:1 0:1
Top Width 25 4

Spillway (Upper Segment)  Width 75 54
Side Slopes 4:1 4:1

Flood Storage (100 yr-6 hr)
Storage to Top of Structure
Outlet Pipe (Normal Pool)

39.6 Ac.Ft.
96.0 Ac.Ft.

18"

41.6 Ac.Ft.
16.9 Ac.Ft.

Individual hydrographs were developed by computer and the printout data are shown
in Appendix A. The existing inflow hydrographs are based on the present
undeveloped state of the drainage basin. The design inflow hydrographs are based on
the future development of the entire basin. The routed outflow hydrograph indicates
the effect of the proposed detention reservoirs on the design inflow hydrographs.
The hydrographs of the PMP storm event also indicate the effect of the detention
reservoir. The 100 year 6 hour design peak inflow of efs for the total basin was
reduced via storage to a cfs peak on the reservoir outflow hydrograph. This is less
than the caleulated existing undeveloped peak inflow of cfs, therefore the detention
reservoirs will funetion to prevent any increase in peak runoff rates from the basin
due to development. In addition, the Lake B will meet spillway and freeboard

requirements to provide adequate dam safety for the PMP storm event.
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APPENDIX A

HYDROGRAPH AND
ROUTING PRINTOUTS
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HYDROGRAPH FROM RAINFALL AND WATERSHED DATA
>”ffﬁffffH?bROLOGY”FOR LAKES A AND B COMBINED = 2 YEAR STORM o
0 WATERSHED DATA o
; AREA (SQeMle)= 0e36
LTI U LENGTH (MIe) = 0675
IRRE S HEIGHT (FTe) = 51600
L CURVE NUMBER = B4e00 N S
ff““”““““”””'“”TIME’OF CONCENTRATION(COMPUTED IF NOT GIVEN)s= " 0e409 HRe
" RAINFALL DATA
»
g, ‘ TIME (HRS) TOTAL ACCUMo
1 RAINFALL (INe)
: 1400 0619
2000 0eb1 e
o 3400 1leb4 :
4.00 197
L B 5600 2018
. 600 2034
b OUTPUT HYDROGRAPH==PLOTTING INTERVAL 0e25 HRSe
T T L i v a0 o 2 a2 e 20 60 0 G e 1 o 52 o 2 e S e . s S e A G [P S, o 12 o e
TIME (HRS.) DISCHARGE G
CFS -
P 025 00
o 0650 0e0
N e 0
1600 0e0
1625 060
T "1.50 0e0
175 0e2
200 365
2625 2560
2050 7002
ab . 2e15 11244 .
od 3,00 13904
M 3625 11565
; 3650 6767
T 3,75 5168
4400 5206
o Be25 4665
d T 450 3769
42 Q ® 7 5 3 5 ] 4
| 5400 3567
5025 3268
5650 290
5675 - 2860
8,00 2861
4 625 1761
) A 6050 369
e gis oo
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QUTFLOW HYDROGRAPH FKOM STORAGE AND OQUTLET DATA

0 THYDROLOGY FOR LAKES A AND B COMBINED = 2 YEAR STORM
STORAGE AND OUTFLOW VSe ELEVATION
CELEVe STORAGE CUTFLOW i
FTo ACeF T CFS
.18100 0400 0600 L
182600 6458 0600
183400 14400 0600
184600 20662 9400
185,00 27680 32600
186400 36002 112400
187600 44450 370600 -
188.00 54e22 83700
1859600 66600 1441600
_..190.00 80004 2189000 e e
191,00 96400 3050600 | '
: _DISCHARGE»y STORAGE sAND ELEVATION VS TIME W
I TIME Q=1IN Q=0UT STORAGE ELEV.
e e HRSe cFs . LFS . ACeFT. T
0+00 0.00 0600 000 : o
S ...0e25 . 000 . 0600 000 181600
L 050 000 0600 0400 181200
I 0s75 0400 0600 0400 181600
- 100 0s00 0e00 0,00 181600 .. ..__.
bt o 1025 0,00 0600 0600 181400
1650 0s00 000 000 18100
heT3 029 000 000 . 181600 .
2400 3054 0400 0e07 181601
2025 25003 0.00 0259 181009
2450 70625  0e00 2.04 . 181e31
2675 112049 0600 4o37 181s66
3400 139641 000 7025 182409
. 3025 . 115053 0s00 964 182061 .. ..
3450 6779 0600 11e04 182060
3475 5180 0400 12011 182674
 4.00 52468 000 13619 182089 . .
4e25  46e52 0e21 14016 183602
450 3791 le26 14692
LhsT5 35040 2020 . W;5962__w".wq-' i
: 5400 35072 3013 16430 1836 34
ge 5625 32085 3056 16491 183644
| L5950 . 29403 4065  17e42 183651 ..
5075 28600 5430 17089 183058
6000 28012 5693 18436 183665
o..6825 1715 6s24  1Be59 . 183669 . ..
6650 3491 6017 18454 183068
6675 0s00 6017 18454 183068

b ciiats et s sttt e e
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HYDROGRAPH FROM RAINFALL AND WATERSHED DATA

FFTTTTHYDROLOGY FOR LAKES A AND B COMBINED

1.‘.
e WATERSHED DATA
L{ T T o e e o i o o e G
AREA (SQeMIe)= 0636
AT T ULENGTH (MIe) = 0=75
Ly HEIGHT (FTe) = 51600
B - CURVE NUMBER = 7300 ,
o TUTTTME T OF CONCENTRATION(COMPUTED IF NOT GIVEN)=
P Ee  TIME (HRSs) TOTAL ACCUMo
T RAINFALL (INs)
lr«E 1.00 Ce50
B 2600 130
3900 410
400 500
. 200 5650
600 5690
o OUTPUT HYDROGRAPH==PLOTTING INTERVAL 0625 HRSe
TIME (HRSe) DISCHARGE G
= o CFs
; 0e25 060
b 0650 . 0.0
‘ S ‘ 075 0e¢0
100 O0e0
1625 0.0
150 1e8
175 ‘ 1169
2000 3060
2625 10763
2650 24462
2475 35265
3,00 41166
3625 33605
3650 20343
3675 - 15962
. 4400 ‘ 16009
: b ae25 . 13656
d 4450 10365
o 4075 9304
| 2600 9309
% E 5625 8765
5650 7900
L2813 1667
600 7648
625 46468
6650 1066

675 00

I ,0, ..40..9. ,, ‘H_Ru:-._‘




JOO ) ErisHie 5%;

OQUTFLOW HYDROGRAPH FROM STORAGE AND QUTLET DATA

Pa,wm..,.. e

:HYDROLOGY FOR LAKES A AND B COMBINED

 STORAGE AND OUTFLOW VSe ELEVATION

1
‘ ELEV. STORAGL OUTFLOW
}, FTe ACoFT. CFS
I
181600 0.00 0600
. 182600 6058 000
[l 183600 14600 Ue00
’ 184400 20662 1500
185600 27480 55400
186400 36602 145400
....187.00 44050 51000
. 188600 54022 1070600
o 189,00 66400 1800600
. ... 190000 80004 2630600
\ DISCHARGE;STORAUE;AND ELEVATION VS TIME
‘ TIMt Q=1IN Q=0UT STORAGE
HRSe - CFS CFS ACoFTo
000 10600 0600 000
025 ., 0600 0600 000
06507 ¢ R 0s00 0,00 - 0600
0675 0600 060U 000
1.00 000 0eQU 000
LLle25 0.00 , 000 ... 0.00
1650 1680 0600 003
B g,1.7a,g,sh, 11692/ 0600 0028
02000 1 A 306020 000 o 0e90 (80 i
2 2025 107.38 0e0O 3612 181047
i 2050 2446273 0400 816 182021

1 2675 . 352450 3629 15645 . 183621
» 3900 41le66 32604 23667 | 184642
ae 3625 U 0" 338059 0 The55 29458 185021 .
.3e50 0 - 203034 100e42 . - 3194  185e50 . . .
. - 3475 1159629 112638 33,04 185663
e L 4e00 160698 122022 33.93 185474
L o 4e25 136663 - 12499 - 34419 185 17
e S 4eB0. - 103656 0 120458 33679
4675 93.42 115410 - 33629
V5 OQ s 93695 ' 11087 3290
: 5025 8751 106018 32.47
i 5050 7902 10076 31497 185650
575 76471 96600 31654 185645 .
6400 76.88 92026 31,20 185641
6625 46483 83.09 30636 .~ 185e31
6650 ‘ 10.68 } . 68054 29,03 = 1&5: 1-5 o
e TS 0.00 68654 29,03 185615
i..f
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HYDROGRAPH FROM RAINFALL AND WATERSHEU DATA

S e e T e -
{iwwm HYDROLOGY FOR LAKES A AND B COMBINED

1
s
4

AREA (SQeMle)= 036
CLENGTH (MIe) = 075
HEIGHT (FTe) = 51.00
CURVE NUMBER = 84400

" TIME OF CONCENTRATION(CCMPUTED IF NOT GIVEN)=

RAINFALL DATA

e s e e e

TIME (HRS) TOTAL ACCUMe
R RAINFALL (INe)
100 0650
200 1630 3
3.00 4610
4400 500
5000 5650
6600 5690
OUTPUT HYDROGRAPH==PLOTTING INTERVAL 0e25 HRSe
TIME (HRSe) DISCHARGE Q
' CFS
025 000
0«50 00
075 060
100 2.1
3 le25 1665
1450 4169
175 6508
200 893
2825 21564
2650 40160
2675 50604
3600 5405
3625 42165
3050 2470k e
3675 19041 e
4400 19061
L be25 16040 L
4450 12004
4075 10840
5600 108s1
5625 10063
’5950 9003
575 873 o
T 6400 8763
6025 5360
. 8050 12.1
%@» 'QW L 675 0.0
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QUTFLOW HYDKOGRAPH FROM STORAGE AND CUTLET DATA

LI7T T HYDROLOGY FOR LAKES A AND B COMBINED

i

 STORAGE AND OUTFLOW VSs ELEVATION

I o S S G G0N Gl NS CUN IR GO0 EI0 MDY G Gl G O S e OGNS M v e Ghen 0w Qe s N G GEm GE MRD e HOD TN % ew ke Qe

f,
[
| ELEV. STCRAGE OUTFLOW
| CFTe ACeFTe CFS
E 181400 0.00 0600
i 182400 6658 Ue00
% 183.00 1400 0,00
! 184400 20062 15600
z 185400 27480 55600
Lo 186400 36002 145400
» 18700 44450 510600
} 188400 54622 1070.00
iy 189400 66600 180000
ey 190600 80404 2630400
DISCHARGE s STORAGE s AND ELEVATION VS TIME
! S TTIME Q=1IN ” Q=0UT 'STORAGE
: HRS o CFS CFS ACoFTo
%T“”*””*”“”"”wb.oo 000 ' 000 0600
' 0625 0600 0600 000
0650 0,00 0400 0600
0s75 0600 0600 000
1.00 2.11 060G 0e04 181600
1425 16053 0400 0638 181605
1650 41498 0400 1625 181el9
1675 65486 000 2661 181639
.”%?00“ 8936 . 000 bob5 181667
2625 215641 0600 8+91 182031
2450 401409 7021 17.18 183448
2675 506642 5le41l 27415 184691
3,00 540050 155679 36027 186002
3625 421655 298437 39458 186042
350 L 24748 258081 38.66 186631 . .
3675 190419 213462 3761 186418
4400 190616 195.23 37.18 186613
. 4625 16007 168675 36657 186006 B
be50 12049 14269 35480 185097 B
4e15 108407 135040 . 3514 185489
500 108619 129463  B4e61 185682 oo
525 100.38 123644 34405 185676
5650 90,31 116651 33641 185468
5675 87438 110644 32686 185661
6600 87631 105460 32642 185456
6¢25 53609 94470 31042 185044
6650 12610 77680 29.88 185825
675 0.00 77680 29088 1854625




HYDROGRAPH FROM RAINFALL AND WATERSHED DATA

! TTTTHYDROLOGY FOR LAKES A AND B COMBINED = EMERGENCY SPILLWAY o
P o - WATERSHED DATA L
AREA (SQeMIo)= 036 —
T LENGTH (MIe) = 0e75 '
| HEIGHT (FTe) = 51600 ,
s CURVE NUMBER = 9300 N A WY
i " TIME OF CONCENTRATION(COMPUTED IF NOT GIVEN)= 06409 HRe
o RAINFALL DATA
~ TIME (HRSs) TOTAL ACCUM,
RAINFALL (INe)
1.00 090
2000 2650
3400 8s10
4400 9480
5s00 10.80
600 11,60
’pi OUTPUT HYDROGRAPH==PLOTTING INTERVAL 0e25 HRSe
§ TIME (HRSe)  DISCHARGE G
‘ 1:.7;' ‘ C Fs !
;"‘.‘}
i 0625 4o3
e . 0650 3160
o Qe75 83.8
4 100 128.8
A i l & 2 5 2 04 4 4
i 1.50 28965
iy | 175 32967
; . 2600 36001
PR 2025 70246
e 2450 113447
2475 128866
3600 12801
3625 95465
3650 53462 e
3475 39667 :
4400 394460
4025 33406 .
4450 25840
475 23367
5400 23363
5025 21569
5650 19308
6600 18646
; 6625 11343
P e o 6050 2548
: : 6075 0s0
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OUTFLOW HYDROGRAPH FROM STORAGE AND OUTLET DATA
G TTTTTTTHYDROLOGY FOR LAKES A AND B COMBINED = EMERGENCY SPILLWAY )
L STORAGE AND OUTFLOW VSe ELEVATION L
i !
i ELEV, STORAGE QUTFLOW o
‘p?*ffffffw"”' FTe ACeFTe CFs " ' e
Lo 181400 0600 000 Lt
oA 182.00 6058 0400
; 183400 14400 0600
s 184400 2062 15400 o
185600 27480 55600 .
186.00 3602 145000
187400 44450 510600 )
188600 5422 1070600
189400 66600 1800600
190600 80e04 2630.00
, 191600 96400 360000
Wi .. DISCHARGEsSTORAGEsAND ELEVATION VS TIME
W e T e o e B S 0 i e 0 S S e i B S 0 e e
‘ TIME Q=1IN Q=0UT STORAGE ELEVe
% HRS CFS _ CFS ACoFTo FTe
i
& 0400 0,00 0600 0600 181,00
7 oo Qe25 4e37 0000 0009 181.01
v 0450 31,06 0600 073 18161l
. 0675 83484 0600 2446 181437
L1600 128+86 0600 5012 181677 R
» ; 1625 204647 0600 9635 182637 i
hL , 150 28954 3602 15033 183620 -
N 1eT5 329072 22029 21692 184018 SRS i
b 2600 360416 63004 28453 185608
e 2625 702461 339661 40654 186053
i 2e50 1134672 909612 51642 187071
o 2.75 1288469 1187076 56612 188416
e 3,00 1280418 1251695 57615 188624
... 3e25 954654 1005411 53609 187688
, 3650 534625 664612 47417 1874627
ol 3,75 396479 491418 44406 186494
X 4000 394,08 439.70 4286 18680 S
i 4625 334066 381646 41651 186664 '
e 4450 258409 315614 39097 186046
. 475 233476 276404 39.06 18635 ol
| 500 233435 260042 384,70 186431
L 5025 215094 243650 38430 186426
o 5¢50 193483 2244650 37.86 186621
PR 5075 187.14 213673 37661 186618
o 600 186064 209446 37651 186617 L
ol 6e25 113637 161037 . 36040 186404 '
o 6450 25482 125610 34420 185677
) . 6475 0600 125610 34620 185677




HYDROGRAPH FROM RAINFALL AND WATERSHED DATA

JYTTTTTTHYDROLOGY FOR LAKES A AND B COMBINED = EMERGENCY SPILLWAY DwR

W WATERSHED DATA L
N

AREA (S5QeMle)
CLENGTH (Mle) 0e75

HETIGHT (FTe) 51600

CURVE NUMBER 93.00 e imemben
CTIME OF CONCENTRATION(COMPUTED IF NOT GIVEN)= 0e409 HRoe

0e36

$to#nonon

e TIME (HRSe) TOTAL ACCUMe
Cd RAINFALL (INe)

el 1,00 0490
. 2400 2450
ﬁJ . 3.00 8s10
E'z 4000 ' 9080
el 5000 10,80 -
L 6400 11.60
?%W"“  OUTPUT HYDROGKAPH==PLOTTING INTEKVAL 025 HRSe
: :l‘(‘_';:«, :., . ) o o . s £ A0 DA A Gk e S G @7 B G KT T e SN R €U U0 G e AT (5 e GRS I G 3 S SR S > Tn o o O e e €A R0 6D (B8 € S
i TIME (HRSe.)  DISCHARGE Q

CFS

%
!
o 0625 43
!
f
!
1

S - 0650 3160
fou ' Ot75 8308
oz i 1;00 12868
L S 125 20464
" 1450 28965
i 1s75 32967
[ 2000 36061
5"—,&"'1’ RO 2025 70206
Lo 2650 113467
st . .2eT5 128806
|1‘ 3000 128001
«qu 3625 95465

3450 53462
375 39607
i 4,00 394.0

%025 33466
b 450 25860
“ 475 2337
0 e .. .5eQ0 23363
R : Beld5 21569
- 5650 193.8
"5975 18761
52 600 18666
3 6025 11363
A ... 650 2508
IS K 6675 060

[ERSRESRPE S-SR )




QUTFLOW HYDROGRAPH FROM STORAGE ANUL OUTLET DATA

g e

C i

{

¢

&L
1

i

i

o
e D

e e S Hnn S

—r 1

P
"

]
1
i
i

PRS- S

: 3
i
{
i

i o ek ok < e S A

ELEVe
FToe

18100
182,00
183,00
184400
185,00
186400
18700
188,00
189,00

190400
191.00

oo s T O e et A MBD Gars e MR s G A G s S G S o 0 OGS S e G G S

STORAGE
ACaFTe

000

658
14,00
20662
2780
36002
44050
54622
66600
8B0e04&
96600

e e e

OUTFLOW

CFS

0600
Ce00
0600
9600
3200
112600
370600
837600
144100
2189600
3050600

 DISCHARGE »STORAGESAND ELEVATION VS TIME

s e D G S e A I s G R D h e (08 e A G2 G OC> Ge fn0 S Go) S W G e e G S e b S

G-IN
CFS

000
4037
3106
8384
128.86
204047
28954
329.72
360416
70261
1134.72
1288469
1280.18
954454
534425
396,79
394,08
334466
258,09
233,76
233635
215094
193.83
187014
186,64
113,37
2582
C.00

Q=0UT S

43622
277643
821.98

1129.97
1223689
1016049
695a.11
51001
44075
375028
321661
284010
264633
245650
225672
212.58
205660
165099
109.67
10967

TORAGE
ACelF To

000

0.09

0«73

2046

5012

9.35
15.33
2201
28095
4145
5390
59693
6176
5772
51026
4741
45297
44060
4290
4167
41.02
40640
39675

39632

39,09
3779
35478
35.78

“HYDROLOGY FOR LAKES A AND B COMBIMNED = EMERGENCY SPILLWAY

ELEVe
FTe

18100

18101

181e11
181637
18le77
182437
18320

184619

185414
186464
187696
188+48
188.64

188029

187469
187629

18715 .
187601

186481

186666 |

186659
186051
186o4u

‘ié6;38v'

186436

186020 . .

185097
185697

{ord
73
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R ke td

e Vs o Aiton sy
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HYDROGRAPH FKROM RAINFALL AND WATERSHED DATA
ST THYDROLOGY FOR LAKES A AND B COMBINED = PMP

__WATERSHED DATA

o o o e € Do KT G Gz e G e o B3

A  AREA (SQeMIs)
LT T LENGTH (MT )
o e i HEIGHT (FTe) 5100

.. CURVE NUMBER 93400 e

k o TIME OF CONCENTRATION(COMPUTED IF NOT GIVEN)= 0o409 HRe

0e36
0e75

Ho# B

_RAINFALL DATA

fial
W TIME (HRS.) TOTAL ACCUM,

Ia RAINFALL (INe)
|‘,) l°oo 20?0
W ..2e00 610

E ' 3600 19440
4000 23630
“ﬁeoﬂ‘ 25080
6.00 2770

el OUTPUT HYDROGRAPH-=PLOTTING INTERVAL 025 HRSe

e e i o €U0 I € G G5 S G2 Sxb D TeP e 99 s Y OO T G G GMn AGS G0 G wov Gih SIS (e S oy GR3 OF% cme (i QIS G S ey oon T Hee G0N G e G

RS TIME (HRSs) DISCHARGE Q@
O CFS

3 Q0e25 378
i .0650 20769
A 0e75 3710
PR 1400 464961
e 1le25 62160
i 1e5C 81760
ol 1675 88842
| 2000 939.2
2¢25 175501
. 2450 27714
AL 275 311067
; ' 3,00 307067
ka 3.25 227166
L 3450 124901
. _ 3075 91540
M 4000 90942
e . 4e25 78966
: 4+50 63506
A 4ol5 5867
Wl .. . 5.00 58563
- R 5625 5328
5650 46601
5615 44569 .
6.00 LthbeT , -
6025 27061
6650 61le5
675 , 0e0

o 1 v A s o g s




CUTFLOW HYDROGRAPH FRCM STORAGE ANL OQUTLET DATA

~~ " LYDROLOGY FOR LAKES A AND B COMBINED = PMP

% ELEV. STORAGE OUTFLOW R
L{f” B FTe ACoF Ts CFs ‘ A
.. 18Bl.00 0,00 V.00 R
‘|‘ 18200 6058 000
il 183400 1400 0e00
o 184400 20662 15400
W 185400 27480 55600
TR 186400 36602 145600
L B 187400 : 46650 510600
L 188,00 564622 1070400
Y 18900 66000 1800400
§~i » 190.00 ' 8004 2630000 e o
R 19100 96400 360000 S
;ub DI SCHARGE s STORAGE » AND ELEVATION VS TIME o
S TIME Q=1IN Q=0UT STORAGE ELEV.
¥ HRS CFS CFS ACoFTs FTe
e
N 0600 000 0600 0600 181600
' piw;;;mm4”" 025 37.81 0600 078 18lell
L 0650 207.91 0,00 5,07 181477
J 075 371,08 000 12674 182483
. 1,00 449012 2197 2187 184017 R
W 125 621606 11774 33453 185069 i
I B 1650 817.00 504025 44436 186498
G Lel5 888.22 768059 48498 187046 IR
b 200 939,20 891.38 51611 18768
% 2025 1755415 1600414 62077 188672
b o 2050 2771641 2467600 77428 189.80
LT 26075 3110676 2502601 84e51 190,28
b i 3,00 0 03070679 2973487 85069 190635 :
Joo 3625 0 2271660 2350046 756321 - 1896066 i
o 3650 1249418 1485019 60692 188456
N 3.75 915,00 1050685 187496
S, 4,00 - 90924 934,03 ) 187«375 - o
g 4625 | 7189462 80924 187653
o L. 635468 673608 187429
S - 5B6,T1 . 605.98 187617
o 1585434 5687617 187013
R 537283 5}4\2085 187005
ol , 466e18 493613 186095
b : YUt 445697, 46Tel7 186088
444,470 456486 18685 @
2706125 342419 186654 . ..
61652 177655 186408

0600 177655 186408
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HYDROGRAPH FROM RATINFALL AND WATERSHEUD DATA

Py s et

""" "HYOROLOGY FOR LAKES A ANO B COMBINED = pvp  (DWR)

-  WATERSHED DATA 5L
PR mmmmmmm e
b R ARLA (SQeMlel= 036 o
ST LENGTH (MIe) = 0s75
R HEIGHT (FTe) = 51000
... CURVE NUMBER = 93.00 o e s BT L
W TIME OF CONCENTRATION(COMPUTED IF NOT GIVERW)= 0s409 HRe
?_ _ RAINFALL DATA
A
[ TIME (HRS.) TOTAL ACCUMe
P RAINFALL (INe)
§x| 1.00 2620
[ D 2400 6010

3,00 19040
4,00 2330
500 2580
6+00 2770

b TIME (HRSe) DISCHARGE Q
k“- | CFS
ol 0e25 2768
T 0650 20749
R 0s75 37160
o4 1,00 44901
o Le25 62160
tzﬂ ) ‘ 15C 817.0

- 2 1e75 88862
0 I 2600 93962

EE R 2025 175501
MR ‘ 2650 2771et
bl 2675 311007
4 ) 3,00 2070e7
B , 3425 227166
[ 3¢50 ,1249 ol
e 3,75 9150
kn”z ' 4,00 90902

O N T T © 78906
] 4650 63506
- Lﬁ 4o75 58667
}& . 5600 58563

l 5625 5328

= 5650 46601
5075 44549

6000 LibboT

6625 270e1

6650 6165

6675 0.0
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OUTFLOW HYDROGRAPH FRUM STORAGE AND GUTLET DATA
(I777TTTTHYDROLOGY FOR LAKES A AND B COMBINED = PMP (”DWR)‘ e
‘ STORAGE AND OUTFLOW VSe ELEVATION i
i ELEVe STORAGE OUTFLOW
T T F T, ACoFTe CFS
18100 0600 0,00 -
182.00 6e58 0+00
183400 14600 000
184400 20062 9600
185400 27480 32600
186600 36602 112400
187400 44650 370600
188.00 54622 837.00
X 189.00 66600 1441600
hei 190600 80004 2189.00 . .
ﬁ_‘ 191600 964600 305000 '
il_.. . DISCHARGEsSTORAGE,AND ELEVATION VS TIME .
3 TIME Q=1N Q=CUT STORAGE ELEV.
HRS o CFS CFS ACoFTe LFTe
0600 0600 0600 000 181600 .
: 0625 37.81 - 0600 - 0078 18ield
| 0050 207691 0600 5¢07 181e77
: 0.75 37108 0.00 1274 182483
W 1e00 4694612 13620 2193
N 1625 621,06 92627 33499
1450 817.00 435086 45687
1675 888022 718026 51e74 187e 74
200 939,20 861651 54469 188604
2025 17554615 1513639 67435 189609
2650 2771641 23864617 83669 190622
2,75 311076 2850685 92430 190676
3400 3070479 2956419 94426 190089 4
3025 227160 2386002 83669 190622 .
3650 1249418 1560685 68e24 18916
375 915,00 111761 59669 188646
4600 909024 964062 56670 188021 .
Lo2h 78962 828692 54605 18798 L
4050 63568 694603 51le24 18?169 :
4e715 586471 619666 49069 187453
5600 585634 593,12 49614 187047
5625 53283 5484673 48622 187638
250 466018 4936067 47607 (18726
5075 445097 463068 46e b4 187620
6400 444470 453,18 46623 187617 -
6225 270412 344088 43.67 = 186590
6650 61652 212624 39,31 186638
6075 0.00 212624 39631 186038
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| | J 7P
. HYDROGRAPH FRUM RAINFALL AND WATERSHED DATA
t . C e
[T UUBEPPERWOOD LAKE 100 YEAR HYDROGRAPH |
o | WATERSHED DATA -
} AREA (SQeMIe)= 0086 = Jois/  cigrmstrar e
y LENGTH (MIe) = 1625 *
i HEIGHT (FTe) = 6100
CURVE NUMBER = 73600 i,
» - TIME OF CONCENTRATION(COMPUTED IF NOT GIVEN)= 06694 HRe
: RAINFALL DATA o
E TIME (HRSs) TOTAL ACCUMe
e o RAINFALL (INs)
o 1600 Q0e50
L 2600 1¢30
T 3600 4010
5 4400 5400
R 5600 550
e 6200 5690

i OUTPUT HYDROGRAPH==PLOTTING INTERVAL 025 HRSe

_aum—muumagou-—u-—n-—-—--a-r.-ann—--u.--na-m-——mmanmaa--ﬂ

, - TIME (HRSe) DISCHARGE @
U | CFs .
B

i 0025 0s0
e 0050 | 040
(4 . Q0e75 060
I B 100 0e0
' &f'n__ o o le25 060
WTMMMAMNM‘W L 155 | g
b 1675 1368

| 2e00 3766

2625 139,8

250 34504

2875 , 59407

g 300 82le7
oy 3025 85369
! 3050 69407
3¢75 5279

4600 . 41408

b 425 35501 }

- ' 450 30265
Fj 4675 25800
i 22909

21563
20168
1906 o
16868
11l4e5
5504
1866
002
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! HYDROGRAPH FRUM KAINFALL AND WATERSHEL UATA

i

ﬁf”fff“”*ﬁéﬁbERWOOD LAKE 100 YEAR HYDRUGRAPH o
o WATERSHED DATA e
| amllinal WATERSHED D

s o o A GI S e e T R Al G

A
 AREA (SQeiile)= 0e4S — fFren apenws Cake F 2H . ..
LENGTH (MIe) = 1625 , S
HEIGHT (FTs) = 6100 '
CURVE NUMBER = 84400

TIME OF CONCENTRATION(COMPUTLD IF NOT GIVEN)= 00694 HRe

. RAINFALL DATA

. TIME (HRSe) TOTAL ACCUMo
o RATNFALL (Ihae)
1.C0 0650
.2e00  1e30
3400 4,10
400 5,00
500 5450
6.0C 5690

TIME (HRSe) DISCHARGE Q Lotk &
CFS Lricho—ge
0025 1362 G.00
0050 2604 0600
0675 1865 0,00
100 11e6 0,00
le25 1364 ... 0400,
150 3260 000
1075 6102 O‘OO
2400 910 o 000
2625 18660 Ce00
2.50 36001 Te21
275 5346 . olebl
! 3,00 67065 155679
Ay 3025 65402 29803
i 3450 50807 228681
3675 37406 213662
4600 28667 195.23
" T He25 24262 168675
4650 20467 142.6¢
4075 1734 135440
5000 1535 129.63 SP3/ .. B
5625 14360 12344 cec £
5050 13366 116651 eso./
5975 | 12567 11044 &6 .. ...
6400 11140 10560 .o
6625 7562 94670 629
6650 3663 ‘ T80 SOFd.
6675 1262 7780 20.0
7600 Oel '
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HYDROGRAPH FROM RAINFALL AND WATERSHED DATA

' (7 TUPEPPERWOOD LAKE 100 YEAR HYDROGRAPH

4 WATERSHED DATA i
gt --------------
AREA (SQeMle)= 0e86

§ e . At o s

P D LENGTH (MIse)
T HEIGHT (FTe) 6100 ,
b : CURVE NUMBER 73400 L
. T TIME OF CONCENTRATION(COMPUTED IF NOT GIVEN) = 00694 HRe

le25

wonou

RAINFALL DATA

o et ey e e 0 ST G 48 e e G €

by TIME (HRS.) TOTAL ACCUM.
L - ‘ RAINFALL (i)
. 1.00 0650
" 2400 1,30
I 3,00 4610
, 4200 5600
S S 3200 5050

s e 2280 2oy

~OuUTPUT HYDROGRAPH--PLOTTING INTERVAL 0625 HRS o

(e e B O3 St e 000 s G O B S e T s B e A et S i s S B3 (B g 30 G D (D (s Gach e 3 oh B S e Y A

TIME (HRS.) DISCHARGE Q
CFs

0e25 1342
L e e e s e 0‘50 2664
by 0075 1865

O sle Mofer Thi hydbogeph

1e5C 32.C Ferd 1n from
175 6le2 ] / 4 e
2500 91.0 CG’){‘(‘LJ (e FI-T-NAS o h

2025 18640 Ito,

b 2650 367673 P
- e 2'75 58660

| 3,00 82643

o 3625 95266

3,50 76765
3,75 58842
4400 48169
4625 41160

5 4650 34744

j 4075 . 30868

i 5000 28361

R 5625 | 26604

R SR 5650 25061

Sl 5e75 2361

;@ , 600 2166
1 6625 1699

N 650 114.1

R 6075 9060

IR 700 0e0

i
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'OUTFLOW HYDROGRAPH FRUM STCRAGE AND OUTLET DATA

f?*”””w” PEPPERWOOD LAKE 100 YEAR HYDROGRAPH N
‘ STORAGE AND OUTFLOW VSe ELEVATION |
- ELEVe STORAGE OUTFLOW

| | FTo ACoFTe CFsS
A 168400 0400 0400 g}
. 169400 8e20 11400

® 170,00 16489 31000

S 171400 26407 209400

172400 35476 535400
17300 45696 957400
174,00 - . 56667 145700
175.00 6790 2023400
AIDISCHARGEeSTORAGEoAND ELEVATIGN VS TIME
[szME; Q=1IN Q=0UT STORAGE CELEVe
.. HRSe ~ CFS CFS - ACeFTe .

j 0600 0600 000 0.00 168400
W 0e25 13620 0636 0e26 168603
AT 0650 126040 1.07 079 168409
! < S Qe75 18450 leb4 1el5 168014 s
ke .. 1e00 11,60 1e82 1e35 168el6 . . ...
] 1625 13040 2014 1659 168419

. 150 32400 2695 2620 168626
1675 61620 454 3639  168e41
T 2.00 91600 691 5615 168462
KRR 2625 186,400 12038 8480 169406

%t 2050 367430 28487 15696 169089
o 2475 586600 204418 25082 170697

g 3.00 826430 522667 354639 17196

e 3025 952060 776672 o 4le60 172657 .

A 3450 767650 767659 41438 172655

B 3675 588420 658611 38,73 172629 |
.. ....4e00 481490 551669 3616 o 172003
! 4e25 411400 477481 34406 171682

o 4e50 347440 411637 32,08 171662
e 4615 308480 359663 30655 171046

T 5¢00 283610 322602 29442 171634
e 5025 266040 295054 28,64 171026 .
bl L. .Be50 250610 274480 2802 171620 . .. ...

. 5675 236410 257693 27652 171615
a 6600 216460 240606 26099 171609
) 625 169.90 208023 - 26403 170699

6650 114610 178632 24e48 170.82
6075 90,00 58621 18429 170615 ,
C Te00 000 17657 11.05 16932 .




Figure 1.4

Plat

K:AWP\PROJECT\2009\09040 North Pointe\Drainage\09040 North Pointe_2-09.doc



LEGEND

A = Section Corner Monument Found
(@ = Found Monument as shown
@ = Set %" Rebar w/ MKEC CLS 39 id. cap
(M) = Measured
(P) = Platted
C.A.C. = Complete Access Control

BENCH MARK

M C.O.W. Benchmark Disc 24' North and 95' West
@ of the Southwest comer of Hinkle's Addition
Elev. = 1376.56 (NGVD 29)

BM#T RR Spike in West face of power pole, 443' South
] and 81" West of the Northwest Corner of Hinkle's
Addition
Elev. = 1378.15 (NGVD 29)
BM#2 RR spike in West Face of power pole, 116’ North
@ ond B2' West of the Northwest Corner of Hinkle's
Addition
Elev. = 1375.89 [NGVD 29)

!
|

SCALE: 1"=60'
] 60 120

Basis of Bearings: Kansas coordinate system
1983 south zone bearing of NO0°43'23"E along
the west line of Northwest Quarter, Section 6,

BM #2

ONE
60" FULL

T278S, R2E, 6th P.M.
e BM
R2E
29th §t. N,
PLAT
LOCATION
E
© 5 7 =
w8 8 \6/ -
=
=
21st St N.

VICINITY MAP

{;ne Grid Bearin

g of NOO'43'24"W 2659.26 (M)

N. WOODLAWN BLVD.

NW. Cor., NW.
T278, R2E, 6th P.M.
Fnd. %" Pipe in Thimble

FINAL PLAT

NORTH POINTE SENIOR LIVING ADDITION

AN ADDITION TO WICHITA, SEDGWICK COUNTY, KANSAS

/4, Sec. 6,

o P.OB.
Fnd. 4" Rebar w/ Mid Kansas
id cap.

NE cor. Lot 4, Block 1,

N89°20'01"E(P) Woodlawn North Pointe Add.

N89'19'18"E 893.27°(M)

24=12°02°47"
R=470.00'
L=98.82'(P)
Ch.=98.63"

_________ EsMr. /T T T T T T T ___A,___,*___T__]
Fnd. %" Rebar w/o id o
cap at SW cor. Lot Fnd. }3" Pipe [
26, Block 2; w/o id cap Fnd. /4" Rebar w/ Mid | |
Pepperwood Village Kansas id cap : :
Addition at the NE. Cor. Lot 11,
Blk. 1, Warterford North | 1~
Third Addition | |
=l |
=,
ol i
e
I |
| |
| |
[
Fnd. 4" Rebar w/o id : E,}
1 I
I

cap at the NE. Cor.

Lot 12, Blk. 1;
Waterford North
@ Third Addition

I
|
!
|
Fnd. }5" Rebar w/ Mid i
!

!
|
1
|
I
Kansas id cap |

S00°54'44"E 528.23'(M)

, County Clerk

Kelly B. Arnold, County Clerk

REGISTER OF DEEDS CERTIFICATE

This Is to certify that this instrument was filed for record in the Register of Deeds office this day
of , 2009, at o'dock _M; and is duly recorded.

, Register of Deeds

Bill Meek, Register of Deeds

Aflest:

Tonya E. Buckingham, Deputy

COUNTY SURVEYOR

Reviewed in accordance with K.S.A. 58-2005 on this day of , 2009.

+ Deputy County Surveyor

Tricia L Robello, LS #1246
Deputy County Surveyor
Sedgwick County, Kansas

° at the NW Cor. Lot N
. - ey 13, Blk. 1, Waterford ¢
3 o5, :=NB31513E North Third Addition & |
e AL
< . %/ NBI'6'I6E Fo]
“ B 8 102.29°(P)
sl § 3
= X , - mpAn
= g % Rs/aw ; RESERVE A Kansas id cap
EE 8 © at the SW Cor. Lot —+——+7™
=|<° : ;,’ . % 13, Bik. 1, Waierford | |
= & 8 ST ? North Third Addition P
. ?,
bR 102.28'(P) . — oy
o @ 2=12'50112 Iois
2| negesee R=530.00" LIS
I GM TN, 5088 L=178.77" bt
&M #1 Ch.=177.93' o Bl
Brg.=579°36'49"W 2 ]
[
I
; 4=100343" 2 UL ESMT P
N
X R=630.0071 N T T T T T T T T T T T T T T e T e e e Ha
g L=110.64" 1
> Ch.=110.50" *20'44" J -
Brgmnrvano0 S89°20'44"W 723.49'(M)
Fnd. %" Rebar w/
; TRANSFER RECORD 1595011d cap
SW. Cor., NW. /,, Sec. 6,
Foa. i Pioe o hinble STATE OF KANSAS, SERGWICK COUNTY) PLANNING COMMISSION CERTIFICATE
A )
Entered on transfer record this ___ dayof 2009 This plat of "NORTH POINTE SENIOR LIVING ADDITION” has been submitted fo and approved by the Widita-Sedg
County Metropolitan Area Planning C: Wichita, Kansas.
Dated this ___ day of ,2009

WICHITA-SEDGWICK COUNTY METROPOLITAN AREA PLANNING COMMISSION

, Chair

Darrell Downing, Chair

Attest:
s Secretary

John L Schlegel, Secretary

GOVERNING BODY CERTIFICATE

The dedications shown on this plat are hereby accepted and this plat is hereby approved by the governing body of the
City of Wichita, Kansas.

Dated this day of , 2009

At the direction of the City Council.

» Mayor

Cari Brewer, Mayor

Aftest:
, City Clerk

Karen Sublett, City Clerk

S00°55'29"E(P)

CERTIFICATE OF SURVEY

We MKEC Engineering Consultants, Inc., a Registered Corporate Land Surveyor in Kansas, do hereby cerfify that
we have been in responsible charge of surveying and platting of " NORTH POINTE SENIOR LIVING ADDITION"
an addition to Wichita, Sedgwick County, Kansas, into a Lot, and a Blod, the same being accurately set forth in
the accompanying plat and described herein:

A tract of land lying in Lots 2, 3, 4, and 5, Block 1, Lot 1, Block 2 and a portion of Reserve "A™, all in Woodlawn
North Pointe Addition, en addition to Wichita, Sedgwick County, Kansas, being more particularly described as
follows:

COMMENCING at the SW comer Northwest Quarter, Section 6, Township 27 South, Range 2 East of the 6th P.M,,
Sedgwick County, Kansas; thence along the West line of said Northwest Quarter on a Kansas South zone grid
bearing of NO0°43'23"E, 890.77 feet; thence NB9°16'36"E, 59.88 feet to a point on the East right-of-way of
North Woodlawn Boulevard, said point being the POINT OF BEGINNING; thence along said right-of-way,
NOO0°43'18"W, 147.00 feet; thence along the south line of Lot 1, Block 1, of said Addition, the next three (3)
calls: S45°43'21"E, 61.51 feet; thence N89°16'36"E, 102.29 feet to a paint on a curve fo the left; thence along
said curve, 98.82 feet; said curve having a central angle of 12°02'47", a radius of 470.00 feet, and « long
chord of 98.63 feet, bearing NB3°15'13" to the Southeast corner of said Lot 1; thence along the East line of said
Lot 1, N10°43'49"W, 329.28 feet to the Northeast corner of said Lot 1; thence along the north line of said
Addition, N89°19'18"E, 893.27 feet fo the Northeast corner of said Addition, thence along the East line of said
Addition, S00°54'44"E, 528.23 feet to the Southeast corner of said Addition; thence along the South line of said
Addition, S89°20'44™W, 723.49 feet fo the Southwest corner of said Lot 1, Block 2; thence along the West line
of said Lot 1, the next two (2) calls: on a curve fo the left, 110.64 feet, said curve having a central angle of
10°03'43", a radius of 630.00 feet, and a long chord of 110.50 feet, bearing N11°46'25"W; thence
N16°48"17"W, 57.09 feet to the Northwest corner of said Lot 1; thence on a curve to the right, 178.77 feet,
said arve having a central angle of 12°50"12", a radius of 530.00 feet, and a long chord of 177.93 feet,
bearing $79°36'49"W; thence $89°16'36"W, 102.28 feet; thence $44°16'39"W, 61.52 feet to the POINT OF
BEGINNING.

The dedicated streets and/or public rights-of-way, platted easements, building setbacks, access control, and
public dedications within the above described property, are hereby vacated and replatted by virtue of K.S.A.
12-512(b).

| hereby certify that the details of this plat are correct to the best of my knowledge and belief this ___day of
20

Gregory J. Allison, PE, LS #1257
MKEC Engineering Consultants, Inc.
411 North Webb Road

Wichita, Kansas 67206

OWNER'S CERTIFICATE

Know all men by these presents that we the undersigned property owners of the land above set forth in the

Registered Land Surveyor's Certificate, have caused the same to be surveyed and platted into a Lot and a Block,
the same to be known as "NORTH POINTE SENIOR LIVING ADDITION" an addition to Wichita, Sedgwick County,
Kansas

for the ion and mah of public ufilities and drainage, as indicated on the
accompanying plat are hereby granted to the public.

The City of Wichita is hereby granted the right to enter upon said premises at any time for the purposes of
operating, maintaining, and repairing and or removing utilities. This temporary easement shall expire and
terminate upon the removal and or aband of the utilities ined within said

Reserve "A" is piaited for a private street, iand ing, irrigation, ge, utilities, sireet lights, monuments,
signs, and parking. The Reserve shall be owned and mdintained by the lot owner's association and/or the owners
of Lot 1, Block 1.

All abutters rights of access to or from N. Woodlawn Blvd. over and across the west line of "NORTH POINTE
SENIOR LIVING ADDITION," are hereby granted to the appropriate g ing body, as indicated hereon.

A drainage plan has been developed for this plat. All drainage easements, rights-of-way, and reserves shalt
remain at established grades or as modified with the approval of the applicable City or County Engineer, and
unobstructed to allow for the conveyance of storm water.

NORTH POINTE SENIOR LIVING, LLC, a Kansas limited liability company

» Member Member
Larry D. Wilkerson, Member Carol Sue Wilkerson, Member

STATE OF KANSAS, COUNTY} ss:

This instrument was acknowledged before me on day of + 2009, by Larry D. Wilkerson
and Carol Sue Wilkerson, members, North Pointe Senior Living, LLC, a Kansas limited liability company .

IN WITNESS WHEREOF, | have hereunto set my hand and affixed my offidial sedl, the day end year last
above written,

, Notary Public

My Term Expires: Notary Public

MORTGAGE CERTIFICATE

Midland National Bank, holder of a mortgage on the above described property, does hereby consent to the
plat of "NORTH POINTE SENIOR LIVING ADDITION.”

MIDLAND NATIONAL BANK

, Sr. Vice President

Dwight W. Ray, Sr. Vice President

This instrument was acknowledged before me on this day of , 2009, by Dwight W. Ray,
Sr. Vice President, Midland National Bank .

/2009 8:21:59 AM GST

IN WITNESS WHEREOF, | have hereunto set my hand and affixed my offidial seal, the day and year last
above written.

» Notary Public

g
=
©
)
3
g
Z
=

Notary Public:

My TermExpires: _____ . MKE C

ENGINEERING
CONSULTANTS, INC.

411 N. WEBB ROAD
WICHITA, KS. 67206
316 -684-9600

L \CHI\DSQ40 North Point Ser




Figure 1.5

Preliminary Grading Plan
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Tab 2. Existing Conditions Runoff Calculations

A. Orthophotograph
The aerial photograph is included, Figure 2.1.

B. Runoff Method
The SCS method in was used to determine pre- and post-project runoff rates.

C. Existing Topography
Elevations on the site range from 1377 feet on the west edge of the property to 1365 near the
northeast corner. A channel crosses the site from the pond on Galichia Heart Hospital to the

reserve in Waterford North flowing from south to north. The existing topography is shown on the
Existing Conditions Drawing, Figure 2.2.

D. Site Areas
The site is 10.4 acres.

E. Benchmarks

The benchmarks used for survey are as follows:

Benchmark #1: COW Benchmark Disc 24’ North and 95’ West of the Southwest corner of Hinkle’s
Addition, Elevation = 1376.56 (NGVD 29)

Benchmark #2: Railroad spike in West face of power pole, 443 South and 81’ West of the
Northwest Corner of Hinkle’s Addition, Elevation = 1378.15 (NGVD 29)

Benchmark #3: Railroad spike west face of power pole, 116’ north and 82’ west of the northwest
corner of Hinkle’s Addition, Elevation=1375.89 (NGVD 29)

F. Streams, Creeks, and Waterways

No portion of the site is included in a regulatory floodplain. The site is in Zone X, areas outside
the 0.2% annual chance event, as shown on FIRM Panel 0357E, Sedgwick County, Kansas
February 2, 2007, Figure 2.3. The nearest floodplains are approximately 2-mile north or west of
the site.

G. Soils

According to the NRCS (SCS) Sedgwick County Soil Survey, Figure 2.4, soils on the site are
Rosehill silty clay loam 1 to 3% slopes (HSG “D”). The Hydraulic Soil Group used to select runoff
coefficients and curve numbers is “D”.

H. Natural Features

According to the USGS quadrangle map a runs from south to north along the east edge of the
property.
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I. Location of Existing Impervious Areas

A majority of the site is undeveloped open land. There is an existing driveway to an existing
medical facility on Woodlawn North Point Addition. The site is about 4% impervious with the
existing driveway.

J. Location of Existing Utilities

There is an existing water line on the west side of Woodlawn Avenue. There is an existing
sanitary sewer line through the site that will be replaced and removed. There are existing storm
water sewer pipes on Galichia that outlet onto this site.

K. Location of Existing Conveyance Systems

There are no stormwater conveyance systems onsite. There are two storm sewer pipes on
Galichia Hospital's site that outlet near the site and flow onto the property. One pipe is the outlet
for the existing pond and the second pipe is the outlet for a parking lot storm water sewer system.

L. Flow Paths
Flow paths are shown on the Existing Conditions Drawing, Figure 2.2.

M. Location and Sizes of Existing Structures
There is no existing detention or drainage structures onsite.

N. Existing Conditions Hydrologic Analysis

The hydrologic analysis was done with the Pepperwood Village drainage report, Figure 1.3. Flow
rates for the basin can be found in the report.

O. Pre-Developed Runoff Curve Numbers
The pre-project runoff curve number 73 for meadow was used in the calculations.

P. Existing Time of Concentration

The existing time of concentrations were determined using the Kirpich Nomograph in the
Pepperwood Village drainage report.

Q. Downstream Drainage Capacity
The site drains into a drainage reserve designed with the existing site considered developed.

R. Existing Structural Elevations
There are no existing drainage structures on site.

S. Open Channels

There is an existing open channel on site to convey water from Galichia Hospital to Waterford
North Addition.
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T. Groundwater Elevations
Groundwater elevations are not applicable for this project.
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Figure 2.1

Orthophotograph
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Figure 2.2

Existing Conditions Drawing
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Figure 2.3

FIRM
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Figure 2.4

Soil Survey
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Tab 3. Post-Development Hydrologic Analysis

A. Proposed Conditions Hydrologic and Hydraulic Analysis
The SCS method was used to determine post-project flow rates.

B. Proposed Time of Concentration

The existing time of concentrations were determined using the Kirpich Nomograph in the
Pepperwood Village drainage report.

C. Assumed Post-Developed Curve Numbers
A curve number of 87 was used to represent neighborhood commercial development.

D. Proposed Contours for Detention
The detention facility for this development is already constructed.

E. Preliminary SWS Sizing Calculations

The entire site drains to the northeast. Depending on final site layout, onsite storm water sewer
may be required. Layout and size will be determined if it is needed.

F. Stage-Storage-Discharge

The stage-storage-discharge for the existing detention is shown in the drainage reports for
Comotara and Pepperwood Village.

G. Analysis of upstream/downstream impact

A channel will be maintained from Galichia Hospital to the northeast corner of the property. Two
existing 24” pipes on Galichia Hospital property outlet into the existing channel. The proposed
channel will be improved. Based on the ditch designed with the Galichia Hospital storm water
sewer extension, the ditch needs to be have a bottom width of 6’ with 4:1 side slopes at 0.5%
slope minimum.

H. Existing and Proposed Structural Elevations
There are no existing or proposed drainage structures on the site.

I. Pond Design Elevations
The existing pond in the basin will not be modified and won’t change from the original plan.
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J.  Structure Details
There are no proposed drainage structures on site.

K. Limits of Clearing and Grading
The site will be cleared and graded.

L. Location of Impervious Areas

Roads, parking areas and buildings will be located as shown on the Drainage and Utility Plan,
Figure 3.1.

M. Location of Utilities
Proposed utilities are shown on the Drainage and Utility Plan, Figure 3.1.

N. Location of Conveyance Systems
Proposed grading will direct runoff from the site to the, Figure 3.1.

O. Location of Channel Modifications
The existing channel will be improved to convey flow from Galichia Hospital.

P. Selection and Location of Stormwater Controls

On site storm water sewer may be needed depending on the final site layout. Location and size
will be determined with site design.

Q. Emergency Overflow
The site will escape into Waterford North.

R. Freeboard

The existing detention pond in Pepperwood Village provides 5 feet of freeboard above the 100-
year water surface elevation.

S. 100-Year High Water Line
The 100-year water surface elevation for the detention pond is 1360.0.

T. Lowest Openings
No minimum pads are set for this site.

U. Stormwater Management Facilities
The drainage swale will be confined within a drainage easement.

V. Maintenance Responsibility
The maintenance of the reserve will be the responsibility of the owner.
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W. Offsite-Drainage Easements
The site will drain into a reserve previously platted for drainage.
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Figure 3.1

Drainage and Utility Plan
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Tab 4. Floodplain Submittal

Not applicable to Summit Crossing.
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Tab 5. Permits

A. US Army Corps of Engineers
There are no areas under US Army Corps of Engineers jurisdiction.

B. Kansas Department of Agriculture
Not applicable to Summit Crossing.

C. Federal Emergency Agency (FEMA)
Not applicable to Summit Crossing.

D. Kansas Department of Transportation
Not applicable to Summit Crossing.

E. Sedgwick County Right-of-way Permit
Not applicable to Summit Crossing.
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