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I Adopted: February 23, 2007

i

WICHITA

Public Works, Engineering Division
Final Drainage Plan Submittal Checklist

Reviewer: City of Wichita Date: May 25, 2007

Location: Wichita, Kansas

Subdivision Name: Campus Crest

Total Land Area Of Ownership: 18.7 Acres
Type: U Residential Commercial Industrial Recreation Municipal Other
Applicant: Campus Crest Communities Contact: Phone #: (505) 699-8821

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 Tab 1B
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. Table 1
development) No increase in peak discharge for all 0 e
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. Copy of applicable orthophoto showing proposed .
project boundaries (preferable in color) 0 Figure 2.1
B. Runoff Method (Rational, Hydrograph Method, or 0 Tab 2.B
other approved methods by Engineering) '
C. Existing topography (no greater than 2-foot ;
contours, 1-foot recommend) 0 Figure 2.2
D. Total Site Area and Total Impervious Area (acres) O Tab 2.D
E. Benchmarks used for site control O Tab 2.E
F. Streams, creeks, and waterway labeled O Tab 2.F, Figure 2.3
G. P_redor_ninar_lt soils from USDA soil surveys, and/or Tab 2.G, 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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WICHITR

Final Drainage Plan Submittal Checklist
Adopted: February 23, 2007

J. Location of existing utilities (e.g., water, sewer, gas,
electric) and easements

Tab 2.J

K. Location of existing conveyance systems such as
storm drains, inlets, catch basins, channels, swales,
and areas of overland flow

Tab 2.K

L. Flow paths

Tab 2.L, Fiagure 2.2

M. Location and dimensions of existing channels,
bridges or culvert crossings

Tab 2.M, Figure 2.2

N. Existing conditions hydrologic analysis for runoff
rates, volumes and velocities showing methodologies
used and supporting calculations (2, 5, 10, 25 & 100
year, 24-hour storm events) or Critical Duration

Tab 2.N, Table 2, Figure 2.6

O. Assumed pre-developed runoff curve numbers

Tab 2.0

P. Existing time of concentrations used in calculations

Tab 2.P, Figure 2.5

Q. Evaluate immediate downstream drainage capacity,
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 Fiqure 2.2
T. Ground water elevations, if applicable O N/A

Applicant Engr

Tab 3. Post-Development Hydrologic Analysis NA Explanation / Location in Plan NA
A. Proposed (post-development) conditions hydrologic Tab 3.A, Table 3, Figure 3.2
and hydraulic analysis for runoff rates, volumes, HGL, ' ' '
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 .
calcula?tions Tab 3.B, Figure 2.5
C. Assumed post-developed runoff curve humbers Tab 3.C
D. Proposed contours for detention facilities (to equal o Ina
area used in outlet rating curves)
E. Preliminary sizing calculations for stormwater Tab 3.E, Figure 3.3
controls including contributing drainage area, storage, o '
and outlet configuration
F. Stage-storage-discharge or outlet rating curves and o InAa
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 o |INA
elevation for ponds.
J. Typical detail for outlet structures, embankments, N/A
spillways, grade control structures, conveyance 0
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, Tab3.L

parking lots and other impervious areas.

M. Location of existing and proposed utilities (e.qg.,
water, sewer) and easements

Tab 3.M, Figure 3.1

N. Location of existing and proposed conveyance
systems such as storm drains, inlets, catch basins,
channels, swales, and areas of overland flow

Tab 3.N, Figure 3.1

O. Preliminary location and dimensions of proposed
channel modifications, such as bridge or culvert
crossings

Tab 3.0
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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 t N/A

R. Detention facility provides one-foot of freeboard N/A
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
: 0O N/A
structures located adjacent to channels or ponds

U. Stormwater Management Facilities located within a 0 N/A
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 O INA
required, where necessary

Applicant Engr

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

A. Provide source of flood profile N/A

2
I:ll:l>

B. Nearest base flood elevations N/A

C. Delineation of pre-developed regulatory

floodplain/floodway limits N/A

D. Delineation of post-developed regulatory floodplain
S o |NA
and floodway limits

E. Floodplain boundary determination per elevation 0 N/A
(project limits shown)

F. Provide source of floodway data table and
; O |N/A
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

N/A

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

N/A

I. Location of floodplain/floodway limits and N/A
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 . N/A

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 0 N/A
permits (404 water quality certification)

B. Kansas Department of Agriculture - Division of N/A
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.

N/A

D. Kansas Department of Transportation O [IN/A

E. Sedgwick County Right-of-way Permit O [NA
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Tab 1. Project Narrative

A. Location

The subject property is in the City of Wichita, Sedgwick County, Kansas and has an approximate
area of 18.7 acres. The development is located in the NE "4 of the NE 'z of Section 2, Township
27 South, Range 1 East. The site is shown on the USGS Map, Figure 1.1.

B. Discussion of Development

The proposed site is currently platted for ¥4 acre single family residential lots in the west and the
land is undeveloped in the east portion of the site. The proposed plan is to add 10 multi-family
residential units along with a central clubhouse area, parking and open spaces for the site. The
area west and south of the site has been developed into single family residential lots
approximately V4 acres in size, the area north is undeveloped land and east of the site across
Oliver there is a existing church.

C. Discussion of Offsite

Runoff flows into the proposed site from the south and will exit the site from either the north or the
drainage swale along the west property line of the site. The existing road infrastructure along
Oliver prevents runoff from entering the site from the east.

D. Summary of Runoff

The project was modeled using the SCS method in Hydraflow Hydrographs and the results have
been summarized in Table 1 comparing the total runoff leaving the site in the existing conditions
and the proposed conditions.

Table 1. Existing/Proposed Conditions Comparison

Site Conditions 2-yr 53‘:Si9n Stc:r:yl:lows (czfgyr 100-yr
Existing Basin 1-to West 17.6 26.9 33.2 42.7 56.4
Proposed Basin 1-to West 18.9 30.2 38.0 50.1 67.6
Existing Basin 2-to East 3.1 5.8 7.7 10.8 15.5
Proposed Basin 2-to East 5.2 7.7 9.3 11.8 15.2

E. Best Management Practices

The site will be seeded or sodded after construction of grading and utilities are complete. The
outlet structures of the storm water sewer system will be protected against erosion.

F. Plat
The plat is included, Figure 1.2.

G. Preliminary Grading Plan
Preliminary grades have been set for each property corner, see Figure 1.3.

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

Plat
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Figure 1.3

Preliminary Grading Plan
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Tab 2. Existing Conditions Runoff Calculations

A. Orthophotograph
The aerial photograph of the Campus Crest Addition is shown in Figure 2.1.

B. Runoff Method

The site was modeled using the SCS method, see Table 2 runoff values. The runoff coefficients
were calculated as a weighted number from the land uses.

C. Existing Topography
The existing topography is shown on the Existing Conditions Drawing, Figure 2.2.

D. Site Areas

The total site area of Campus Crest Addition is 18.7 acres. The site includes 7.6 acres platted for
s acre single family and the remaining area of the site (11.1 acres) is platted for light commercial.

E. Benchmarks
Benchmarks used for site control are included on the Existing Basin Drawing, Figure 2.2.

F. Streams, Creeks, and Waterways

The site includes a branch of East Fork Chisholm Creek. The existing FEMA boundaries are
shown on the FIRM map, Figure 2.3. The majority of the site is located within flood Zone X,
areas outside the 500-yr floodplain, there is a section on the west side of the proposed site that
lies within FIRM Zone “AQ”, area within the 500-yr floodplain and FIRM Zone “AE”, area within
the 100-yr floodplain, FIRM panel 20173CO 356E & 357E, effective date February 2, 2007,
Sedgwick County, Kansas. The 100-year and 500-year floodplain elevations have been
calculated using the FIS Report and interpolating the results, these boundaries can be seen on
Figure 2.2. The floodplain that is located on the proposed site lies between cross sections “V”
and “W” of East Fork Chisholm Creek, the floodplain profile and table was used to determine the
elevations for the 100-year and 500-year floods. These elevations were added to the surveyed
contours to give a more exact boundary of the floodplains. Data from the FIS Report is included
behind Figure 2.3.

G. Soils

The soil present on site is primarily Farnum Loam, 1 to 3 percent slopes, HSG “B”. An overall
HSG of “B” was used for calculations. The site is shown on the Soil Survey, Figure 2.4.

H. Natural Features

Currently there are single family residential lots on the west and south sides of the proposed site.
The lot north of the site is currently undeveloped and the east border runs along Oliver Avenue.
Along the west property line a drainage swale exists that is located in a FEMA floodplain.

I. Location of Existing Impervious Areas
The site is undeveloped and has no impervious areas on site currently.

J. Location of Existing Ultilities

The site has two (2) buried gas mains running across the site, the first is in the southeast corner
running northwest and the second runs parallel to the north property line. There are two (2)
sanitary mains running just offsite, the first is parallel to the west property line and the second is
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parallel to the north property line. Along the east property line a water main runs parallel just
offsite of the proposed site.

K. Location of Existing Conveyance Systems

There is no existing storm sewer on the site. Currently the majority of runoff flows offsite to the
northwest through an existing drainage swale running along the west property line.

L. Flow Paths

The site was divided into 2 drainage basins. E1 encompasses the majority of the site, 13.4 acres,
that flows into an existing drainage swale along the west property line that flows offsite to the
north. E2 includes the remaining 5.2 acres of the site that flows offsite to the north towards East
Fork Chisholm Creek. Flow paths are shown on the Existing Conditions Drawing, Figure 2.2.

M. Location and Sizes of Existing Structures

There are no existing structures onsite; runoff currently leaves the site via a naturally occurring
drainage swale. The drainage swale has an average slope of 1% with 4:1 side slopes.

N. Existing Conditions Hydrologic Analysis

The hydraulic analysis was completed for the existing basins and the results have summarized
below. The hydrographs are located in the Figure 2.6 tab.

Table 2. Existing Runoff.

Basin Area T, Design Storm Flows (cfs)
(ac) (min) 2-yr 5-yr 10-yr 25-yr 100-yr
Basin 1- 17.6
West 13.4 40 26.9 33.2 42.7 56.4
Basin 2- 3.1
East 5.2 42 5.8 7.7 10.8 15.5

O. Pre-Developed Runoff Curve Numbers

The curve number used for pre-developed conditions was 69 to represent the undeveloped
conditions and 75 to represent the V4 acre single family residential with an HGS of “B”. Basin E1
includes areas from both land uses; therefore the curve number used was weighted and was
calculated to be 72. Basin E2 lies entirely in the undeveloped portion of the site and has a curve
number of 69.

P. Existing Time of Concentration

The time of concentration was calculated using the FAA method. The calculations can be found
in Figure 2.5.

Q. Downstream Drainage Capacity

The entire site eventually drains into East Fork Chisholm Creek where the immediate
downstream area is the confluence with the Wichita Drainage Canal. This is a studied area with
FEMA and the peak discharge in the 100-year event was found to be 6,540 cfs, FIS Report
Volume 1, page 41, which is included in Figure 2.3.

R. Existing Structural Elevations
There are no existing structures onsite.
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S. Open Channels

A typical section of the drainage swale along the west property line is shown on the existing
drainage basins drawing, Figure 2.2.

T. Groundwater Elevations
Not applicable to 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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Table 5 - Summary of Discharges (Continued)
Peak Discharges (cubic feet per second)

Drainage Area 10-Percent- 2-Percent- 1-Percent- 0.2-Percent-
Flooding Source and Location (square miles) Annual-Chance Annual-Chance Annual-Chance Annual-Chance

DRY CREEK SOUTH
OF COWSKIN CREEK
(CONT'D)
At confluence with Cowskin 26.24 4,240 7,860 9,610 12,500
Creek
At South 87" Street West 22.92 4,000 7,380 9,010 13,300
DRY CREEK OF SPRING
CREEK
At confluence with Spring 4.80 2,130 3,850 4,690 7,100
Creek
Just upstream of confluence 4.80 2,160 3,001 3,424 4,365
With Spring Creek
At East Madison Avenue 4.60 1,957 2,420 3,103 3,981
At East Meadowlark Road 3.20 1,400 2,000 2,200 2,754
South
At Farm Road 2.20 1,150 1,600 1,900 2,399
At East 63" Street South 1.80 1,020 1,460 1,600 2,020
DRY CREEK OF SPRING
CREEK TRIBUTARY
Just upstream of Spring 0.60 610 875 1,000 1,303
Creek
Approximately 445 feet 0.40 450 638 750 1,096

upstream of North Brook
Forest Road

EAST BRANCH DRY CREEK
OF GYPSUM CREEK
At Orme Street 1.53 1,700’ 2,250" 2,550' 3,650"

EAST BRANCH GYPSUM
CREEK

At confluence with Gypsum 2.76 1,550 2,270 2,590 1,495
Creek

EAST FORK CHISHOLM

CREEK

At confluence with Wichita 13.80 3,250 5,580 6,540 9,420
Drainage Canal

Just upstream of confluence 6.30 2,240 3,310 3,740 5,850
of East Fork Chisholm
Creek Tributary No. 5

At 45" Street North 1.60 860 1,270 1,545 2,240

' USACE Floodplain Information Report (Reference 22)
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Table 5 - Summary of Discharges (Continued)
Peak Discharges (cubic feet per second)

Drainage Area 10-Percent- 2-Percent- 1-Percent- 0.2-Percent-
Flooding Source and Location (square miles) Annual-Chance Annual-Chance Annual-Chance Annual-Chance

EAST FORK CHISHOLM
CREEK TRIBUTARY NO. 3
At confluence with East Fork 1.00 890 1,610 1,970 3,000
Chisholm Creek

At Union Pacific Railroad * * * 800 *

EAST FORK CHISHOLM 0.13
CREEK TRIBUTARY NO. 4
Just upstream of 35" Street * * 355 *
North Circle

EAST FORK CHISHOLM
CREEK TRIBUTARY NO. 5

At confluence of Crooked 2.90 * * 2,280 3,340
Creek

Just downstream of North 1.70 800 1,200 1,475 2,200
Woodlawn Boulevard

EAST FORK CHISHOLM
CREEK TRIBUTARY NO. 7
At confluence with East Fork 0.60 720 1,300 1,580 2,400
Chisholm Creek

At Union Pacific Railroad * * * 800 *

FABRIQUE BRANCH
GYPSUM CREEK
At confluence with Gypsum 1.20 1,500 2,350 2,700 1,292
Creek

FOURMILE CREEK
At county boundary 27.20 11,680 17,390 20,100 26,800
Just upstream of confluence 8.40 3,220 4,760 5,500 7,100
of Brookhaven Creek

Upstream of confluence of 2.20 1,410 2,070 2,400 3,130
West Fork Fourmile Creek

Upstream of confluence of 0.80 467 * 747 925
Unnamed Tributary to
Fourmile Creek

FRISCO DITCH
At confluence with Wichita 1.05 920 1,480 1,700 2,360
Drainage Canal

* Data not Available
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Figure 2.4

Soil Survey
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Figure 2.5

T, Calculations
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Figure 2.6

Hydragraphs (Existing Conditions)
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Hydraflow Hydrographs by Intelisolve v9.22
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Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.22

Hyd. | Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.22

Friday, May 25, 2007

Hyd. No. 1

E1

Hydrograph type = SCS Runoff Peak discharge = 17.61 cfs

Storm frequency = 2 yrs Time to peak = 738 min

Time interval = 2 min Hyd. volume = 85,907 cuft

Drainage area = 13.400 ac Curve number = 82*

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 40.00 min

Total precip. = 3.48in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(7.600 x 75) + (5.800 x 92)] / 13.400
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.22

Friday, May 25, 2007

Hyd. No. 2
E2
Hydrograph type = SCS Runoff Peak discharge = 3.065 cfs
Storm frequency = 2yrs Time to peak = 740 min
Time interval = 2 min Hyd. volume = 18,056 cuft
Drainage area = 5.230 ac Curve number = 69
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 42.00 min
Total precip. = 3.48in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
E2
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Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.22

Hyd. | Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.22

Friday, May 25, 2007

Hyd. No. 1
E1
Hydrograph type = SCS Runoff Peak discharge = 26.89 cfs
Storm frequency = 5yrs Time to peak = 736 min
Time interval = 2 min Hyd. volume = 130,359 cuft
Drainage area = 13.400 ac Curve number = 82*
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 40.00 min
Total precip. = 4.55in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(7.600 x 75) + (5.800 x 92)] / 13.400
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.22

Friday, May 25, 2007

Hyd. No. 2

E2

Hydrograph type = SCS Runoff Peak discharge = 5.768 cfs

Storm frequency = 5yrs Time to peak = 740 min

Time interval = 2 min Hyd. volume = 31,380 cuft

Drainage area = 5.230 ac Curve number = 69

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 42.00 min

Total precip. = 4.55in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484
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Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.22

Hyd. | Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 33.16 2 736 160,695 - e e E1
2 SCS Runoff 7.714 2 740 41,037 e e E2
4 SCS Runoff 38.02 2 734 172,478 e e P1
5 SCS Runoff 9.305 2 724 29,402 e e P2
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.22

Friday, May 25, 2007

Hyd. No. 1
E1
Hydrograph type = SCS Runoff Peak discharge = 33.16 cfs
Storm frequency = 10 yrs Time to peak = 736 min
Time interval = 2 min Hyd. volume = 160,695 cuft
Drainage area = 13.400 ac Curve number = 82*
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 40.00 min
Total precip. = 5.25in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(7.600 x 75) + (5.800 x 92)] / 13.400
E1
Q (cfs) Hyd. No. 1 - 10 Year Q (cfs)
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.22

Friday, May 25, 2007

Hyd. No. 2
E2
Hydrograph type = SCS Runoff Peak discharge = 7.714 cfs
Storm frequency = 10 yrs Time to peak = 740 min
Time interval = 2 min Hyd. volume = 41,037 cuft
Drainage area = 5.230 ac Curve number = 69
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 42.00 min
Total precip. = 5.25in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
E2
Q (cfs) Hyd. No. 2 - 10 Year Q (cfs)
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Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.22

Hyd. | Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 56.37 2 736 275,805 - e e E1
2 SCS Runoff 15.49 2 740 80,124 e e E2
4 SCS Runoff 67.59 2 734 306,989 e e P1
5 SCS Runoff 15.24 2 724 49,172 e e P2
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.22

Friday, May 25, 2007

Hyd. No. 1
E1
Hydrograph type = SCS Runoff Peak discharge = 56.37 cfs
Storm frequency = 100 yrs Time to peak = 736 min
Time interval = 2 min Hyd. volume = 275,805 cuft
Drainage area = 13.400 ac Curve number = 82*
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 40.00 min
Total precip. = 7.80in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(7.600 x 75) + (5.800 x 92)] / 13.400
E1
Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs)
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.22

Friday, May 25, 2007

Hyd. No. 2

E2

Hydrograph type = SCS Runoff Peak discharge = 15.49 cfs

Storm frequency = 100 yrs Time to peak = 740 min

Time interval = 2 min Hyd. volume = 80,124 cuft

Drainage area = 5.230 ac Curve number = 69

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 42.00 min

Total precip. = 7.80in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

E2
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Tab 3. Post-Development Hydrologic Analysis

A. Proposed Conditions Hydrologic and Hydraulic Analysis

The hydraulic analysis was completed for the proposed basins, the results have summarized
below. The hydrographs are located in the Figure 2.6 tab.

Table 3. Proposed Runoff.
Basin Area T, Design Storm Flows (cfs)
(ac) (min) 2-yr 5-yr 10-yr 25-yr 100-yr
Basin 1- 18.9
West 16.4 37 30.2 38.0 50.1 67.6
Basin 2- 5.2
East 2.3 19 7.7 9.3 11.8 15.2

B. Proposed Time of Concentration

The time of concentration was calculated using the FAA method for basins P1 and P2. The
calculations can be found on a spreadsheet in Figure 2.5.

C. Assumed Post-Developed Curve Numbers

The curve number used for developed conditions was 85 and 69 for the area that will remain
undisturbed.

D. Proposed Contours for Detention
Not applicable to this project.

E. Preliminary SWS Sizing Calculations
The proposed SWS will be finalized during final grading.

F. Stage-Storage-Discharge
Not applicable to this project.

G. Analysis of Upstream/Downstream Impact

The proposed site will not be changing the upstream drainage patterns of the runoff entering East
Fork Chisholm Creek. The developed site will add an additional 11.2 cfs towards the creek in the
100-year event; however that is in increase of less than 0.2% from the 6,540 cfs already flowing
through the creek in the 100-year event.

H. Existing and Proposed Structural Elevations
The proposed SWS will be finalized during final grading.

I.  Pond Design Elevations
Not applicable to this project.

J. Structure Details
Not applicable to this project.
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K. Limits of Clearing and Grading

The west portion of the site will remain undisturbed; the limits of clearing and grading will be
limited to approximately 11 acres in the east portion of the site.

L. Location of Impervious Areas

In the proposed conditions, impervious areas will include the multi-family units as well as the
supporting parking lots and sidewalks around the structures. There will also be two access points
off from Oliver Road.

M. Location of Utilities
Proposed utilities will be designed at a later date.

N. Location of Conveyance Systems
Proposed utilities will be designed at a later date.

O. Location of Channel Modifications
The drainage swale along the west property line will remain undisturbed.

P. Selection and Location of Stormwater Controls
Not applicable to this project.

Q. Emergency Overflow
Not applicable to this project.

R. Freeboard
Not applicable to this project.

S. 100-Year High Water Line
Not applicable to this project.

T. Lowest Openings
Not applicable to this project.

V. Maintenance Responsibility

The maintenance of the drainage infrastructures built on the site will be the responsibility of the
land owner.

W. Offsite-Drainage Easements
Not applicable to this project.
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Figure 3.1

Drainage and Utility Plan
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Figure 3.2

Hydragraphs (Proposed Conditions)
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Hydrograph Return Period Recap

Hydraflow Hydrographs by Intelisolve v9.22

Hyd. | Hydrograph Inflow Peak Outflow (cfs)

Hydrograph
No. type Hyd(s) description
(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
1 SCS Runoff | - | -meee- 17.61 | - 26.89 33.16 42.67 | - 56.37 | E1
2 SCS Runoff | ------- | e 3.065 | - 5.768 7.714 10.81 | - 1549 | E2
4 SCS Runoff | - | - 1886 | - 30.20 38.02 50.06 | ---—--- 67.59 | P1
5 SCS Runoff | - | - 5221 | - 7.678 9.305 11.75 | - 15.24 | P2
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Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.22

Hyd. | Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 17.61 2 738 85,907 e e E1
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.22

Friday, May 25, 2007

Hyd. No. 4
P1
Hydrograph type = SCS Runoff Peak discharge = 18.86 cfs
Storm frequency = 2 yrs Time to peak = 736 min
Time interval = 2 min Hyd. volume = 87,395 cuft
Drainage area = 16.430 ac Curve number = 78"
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 37.00 min
Total precip. = 3.48in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(7.610 x 69) + (8.820 x 85)] / 16.430
P1
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.22

Friday, May 25, 2007

Hyd. No. 5

P2

Hydrograph type = SCS Runoff Peak discharge = 5.221 cfs

Storm frequency = 2yrs Time to peak = 724 min

Time interval = 2 min Hyd. volume = 16,327 cuft

Drainage area = 2.250 ac Curve number = 85

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 19.00 min

Total precip. = 3.48in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

P2

Q (cfs) Hyd. No. 5 -- 2 Year Q (cfs)
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Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.22

Hyd. | Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 26.89 2 736 130,359 - e e E1
2 SCS Runoff 5.768 2 740 31,380 e B B E2
4 SCS Runoff 30.20 2 736 137,631 e e P1
5 SCS Runoff 7.678 2 724 24,133 e e P2
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.22 Friday, May 25, 2007
Hyd. No. 4
P1
Hydrograph type = SCS Runoff Peak discharge = 30.20 cfs
Storm frequency = 5yrs Time to peak = 736 min
Time interval = 2 min Hyd. volume = 137,631 cuft
Drainage area = 16.430 ac Curve number = 78"
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 37.00 min
Total precip. = 4.55in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(7.610 x 69) + (8.820 x 85)] / 16.430
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.22

Friday, May 25, 2007

Hyd. No. 5

P2

Hydrograph type = SCS Runoff Peak discharge = 7.678 cfs

Storm frequency = 5yrs Time to peak = 724 min

Time interval = 2 min Hyd. volume = 24,133 cuft
Drainage area = 2.250 ac Curve number = 85

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 19.00 min

Total precip. = 4.55in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484
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Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.22

Hyd. | Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 33.16 2 736 160,695 - e e E1
2 SCS Runoff 7.714 2 740 41,037 e e E2
4 SCS Runoff 38.02 2 734 172,478 e e P1
5 SCS Runoff 9.305 2 724 29,402 e e P2
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Friday, May 25, 2007




Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.22

Friday, May 25, 2007

Hyd. No. 4
P1
Hydrograph type = SCS Runoff Peak discharge = 38.02 cfs
Storm frequency = 10 yrs Time to peak = 734 min
Time interval = 2 min Hyd. volume = 172,478 cuft
Drainage area = 16.430 ac Curve number = 78"
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 37.00 min
Total precip. = 5.25in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(7.610 x 69) + (8.820 x 85)] / 16.430
P1
Q (cfs) Hyd. No. 4 - 10 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 * 10.00
j \g
0.00 e 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.22

Friday, May 25, 2007

Hyd. No. 5

P2

Hydrograph type = SCS Runoff Peak discharge = 9.305 cfs

Storm frequency = 10 yrs Time to peak = 724 min

Time interval = 2 min Hyd. volume = 29,402 cuft
Drainage area = 2.250 ac Curve number = 85

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 19.00 min

Total precip. = 5.25in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

P2

Q (cfs) Hyd. No. 5 -- 10 Year Q (cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 o 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

—— Hyd No. 5



Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.22

Hyd. | Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 56.37 2 736 275,805 - e e E1
2 SCS Runoff 15.49 2 740 80,124 e e E2
4 SCS Runoff 67.59 2 734 306,989 e e P1
5 SCS Runoff 15.24 2 724 49,172 e e P2
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Return Period: 100 Year

Friday, May 25, 2007




Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.22

Friday, May 25, 2007

Hyd. No. 4
P1
Hydrograph type = SCS Runoff Peak discharge = 67.59 cfs
Storm frequency = 100 yrs Time to peak = 734 min
Time interval = 2 min Hyd. volume = 306,989 cuft
Drainage area = 16.430 ac Curve number = 78"
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 37.00 min
Total precip. = 7.80in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(7.610 x 69) + (8.820 x 85)] / 16.430
P1
Q (cfs) Hyd. No. 4 — 100 Year Q (cfs)
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \\ 10.00
\;
0.00 | 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.22

Friday, May 25, 2007

Hyd. No. 5
P2
Hydrograph type = SCS Runoff Peak discharge = 15.24 cfs
Storm frequency = 100 yrs Time to peak = 724 min
Time interval = 2 min Hyd. volume = 49,172 cuft
Drainage area = 2.250 ac Curve number = 85
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 19.00 min
Total precip. = 7.80in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
P2
Q (cfs) Hyd. No. 5 -- 100 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 \ 3.00
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

—— Hyd No. 5



Tab 4. Floodplain Submittal

Not applicable to this project.

KAWP\PROJECT\2007\07254 - Campus Crest\Drainage\07254_Campus_Crest_Report.doc



Tab 5. Permits

A. US Army Corps of Engineers
Not applicable to this project.

B. Kansas Department of Agriculture
Watershed is less than 240 acres; therefore, permits are not applicable to this project.

C. Federal Emergency Agency (FEMA)
Not applicable to this project.

D. Kansas Department of Transportation
Not applicable to this project.

E. Sedgwick County Right-of-way Permit
Not applicable to this project.
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	07254_Checklist.pdf
	Tab 1 Project Narrative
	Figure 1.1 Quad
	Figure 1.2 Plat
	Figure 1.3 Grading Plan
	Tab 2. Existing
	Figure 2.1 Photo
	Figure 2.2 Existing Drawing
	Figure 2.3 FIRM
	Figure 2.4 Soil Survey
	Tab 3 Post-Project
	Figure 3.1 Drainage Plan
	Figure 3.2 Pipe Sizing
	Tab 4. Floodplain
	Tab 5. Permits
	Stormwater Management Subdivision FINAL Checklist.pdf
	Applicant
	Engr
	Tab 1. Project Narrative
	I
	NA
	Explanation / Location in Plan
	I
	NA
	Applicant
	Engr
	Tab 2. Existing Conditions Runoff Calculations
	I
	NA
	Explanation / Location in Plan
	I
	NA

	Applicant
	Engr
	Tab 3. Post-Development Hydrologic Analysis
	I
	NA
	Explanation / Location in Plan
	I
	NA

	Applicant
	Engr
	Tab 4. Floodplain Submittal
	I
	NA
	Explanation / Location in Plan
	I
	NA

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



	Stormwater Management Subdivision FINAL Checklist.pdf
	Applicant
	Engr
	Tab 1. Project Narrative
	I
	NA
	Explanation / Location in Plan
	I
	NA
	Applicant
	Engr
	Tab 2. Existing Conditions Runoff Calculations
	I
	NA
	Explanation / Location in Plan
	I
	NA

	Applicant
	Engr
	Tab 3. Post-Development Hydrologic Analysis
	I
	NA
	Explanation / Location in Plan
	I
	NA

	Applicant
	Engr
	Tab 4. Floodplain Submittal
	I
	NA
	Explanation / Location in Plan
	I
	NA

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





	Text1: City of Wichita
	Text2: May 25, 2007
	Text3: Campus Crest
	Text4: Wichita, Kansas
	Text5: 18.7
	Check Box3: 
	0: Yes
	1: Off
	2: Off
	3: Off
	4: Off
	5: Off

	Text6: Campus Crest Communities
	Text7: 
	Text8: (505) 699-8821
	Text9: MKEC Engineering Consultants, Inc.
	Text10: Kara Anderson, P.E.
	Text11: 684-9600
	Check Box1: 
	0: 
	0: Yes
	1: Off
	2: Off
	3: Off

	1: 
	0: Yes
	1: Off
	2: Off
	3: Off

	2: 
	0: Yes
	1: Off
	2: Off
	3: Off

	3: 
	0: Yes
	1: Off
	2: Off
	3: Off

	4: 
	0: Yes
	1: Off
	2: Off
	3: Off

	5: 
	0: Yes
	1: Off
	2: Off
	3: Off

	6: 
	0: Yes
	1: Off
	2: Off
	3: Off

	7: 
	0: Yes
	1: Off
	2: Off
	3: Off

	8: 
	0: Yes
	1: Off
	2: Off
	3: Off

	10: 
	0: Yes
	1: Off
	2: Off
	3: Off

	11: 
	0: Yes
	1: Off
	2: Off
	3: Off

	12: 
	0: Yes
	1: Off
	2: Off
	3: Off

	13: 
	0: Yes
	1: Off
	2: Off
	3: Off

	14: 
	0: Yes
	1: Off
	2: Off
	3: Off

	15: 
	0: Yes
	1: Off
	2: Off
	3: Off

	16: 
	0: Yes
	1: Off
	2: Off
	3: Off

	17: 
	0: Yes
	1: Off
	2: Off
	3: Off

	18: 
	0: Yes
	1: Off
	2: Off
	3: Off

	19: 
	0: 
	0: Yes
	1: Yes
	2: Yes
	3: Yes
	4: Yes
	5: Yes
	6: Yes
	7: Yes
	8: Yes
	9: Yes
	10: Off
	11: Yes
	12: Yes
	13: Yes
	14: Off
	15: Yes
	16: Off
	17: Yes
	18: Yes
	19: Off
	20: Off
	21: Yes
	22: Yes
	23: Yes
	24: Yes
	25: Yes

	1: 
	0: Off
	1: Off
	2: Off
	3: Off
	4: Off
	5: Off
	6: Off
	7: Off
	8: Off
	9: Off
	10: Yes
	11: Off
	12: Off
	13: Off
	14: Yes
	15: Off
	16: Yes
	17: Off
	18: Off
	19: Yes
	20: Yes
	21: Off
	22: Off
	23: Off
	24: Off
	25: Off

	2: 
	0: Off
	1: Off
	2: Off
	3: Off
	4: Off
	5: Off
	6: Off
	7: Off
	8: Off
	9: Off
	10: Off
	11: Off
	12: Off
	13: Off
	14: Off
	15: Off
	16: Off
	17: Off
	18: Off
	19: Off
	20: Off
	21: Off
	22: Off
	23: Off
	24: Off
	25: Off

	3: 
	0: Off
	1: Off
	2: Off
	3: Off
	4: Off
	5: Off
	6: Off
	7: Off
	8: Off
	9: Off
	10: Off
	11: Off
	12: Off
	13: Off
	14: Off
	15: Off
	16: Off
	17: Off
	18: Off
	19: Off
	20: Off
	21: Off
	22: Off
	23: Off
	24: Off
	25: Off



	Text12a: Figure 1.1
	Text12: Tab 1.B
	Text13: Tab 1.C
	Text14: Tab 1.D, Table 1
	Text15: Tab 1.E
	Text16: Figure 1.2
	Text17: Figure 1.3
	Text18: Cover
	Text19: Tab 1.I
	Text20: Figure 2.1
	Text21: Tab 2.B
	Text22: Figure 2.2
	Text23: Tab 2.D
	Text24: Tab 2.E
	Text25: Tab 2.F, Figure 2.3
	Text26: Tab 2.G, Figure 2.4
	Text27: Tab 2.H
	Text28: Tab 2.I
	Text78: 
	Text29: Tab 2.J
	Text30: Tab 2.K
	Text31: Tab 2.L, Figure 2.2
	Text32: Tab 2.M, Figure 2.2
	Text33: Tab 2.N, Table 2, Figure 2.6
	Text34: Tab 2.O
	Text35: Tab 2.P, Figure 2.5
	Text36: 
	Text37: Tab 2.R
	Text38: Figure 2.2
	Text39: N/A
	Text40: Tab 3.A, Table 3, Figure 3.2

	Text41: Tab 3.B, Figure 2.5
	Text42: Tab 3.C
	Text43: N/A
	Text44: Tab 3.E, Figure 3.3
	Text45: N/A
	Text46: Tab 3.G
	Text47: Tab 3.H
	Text48: N/A
	Text49: N/A
	Text50: Tab 3.K
	Text51: Tab 3.L
	Text52: Tab 3.M, Figure 3.1
	Text53: Tab 3.N, Figure 3.1
	Text54: Tab 3.O
	Text79: 
	Check Box2: 
	0: 
	0: Yes
	1: Off
	2: Off
	3: Off

	1: 
	0: Off
	1: Yes
	2: Off
	3: Off

	2: 
	0: Off
	1: Yes
	2: Off
	3: Off

	3: 
	0: Yes
	1: Off
	2: Off
	3: Off

	4: 
	0: Off
	1: Yes
	2: Off
	3: Off

	5: 
	0: Off
	1: Yes
	2: Off
	3: Off

	6: 
	0: Yes
	1: Off
	2: Off
	3: Off

	7: 
	0: Off
	1: Yes
	2: Off
	3: Off

	8: 
	0: Off
	1: Yes
	2: Off
	3: Off

	9: 
	0: Off
	1: Yes
	2: Off
	3: Off

	10: 
	0: Off
	1: Yes
	2: Off
	3: Off

	11: 
	0: Off
	1: Yes
	2: Off
	3: Off

	12: 
	0: Off
	1: Yes
	2: Off
	3: Off

	13: 
	0: Off
	1: Yes
	2: Off
	3: Off

	14: 
	0: Off
	1: Yes
	2: Off
	3: Off

	15: 
	0: Off
	1: Yes
	2: Off
	3: Off

	16: 
	0: Off
	1: Yes
	2: Off
	3: Off

	17: 
	0: Off
	1: Yes
	2: Off
	3: Off

	18: 
	0: Off
	1: Yes
	2: Off
	3: Off

	19: 
	0: Off
	1: Yes
	2: Off
	3: Off

	20: 
	0: Off
	1: Yes
	2: Off
	3: Off

	21: 
	0: Off
	1: Yes
	2: Off
	3: Off

	22: 
	0: Off
	1: Yes
	2: Off
	3: Off


	Text55: Tab 3.P
	Text56: N/A
	Text57: N/A
	Text58: Tab 3.S
	Text59: N/A
	Text60: N/A
	Text61: Tab 3.V
	Text62: N/A
	Text63: N/A
	Text64: N/A
	Text65: N/A
	Text66: N/A
	Text67: N/A
	Text68: N/A
	Text69: N/A
	Text70: N/A
	Text71: N/A
	Text72: N/A
	Text73: N/A
	Text74: N/A
	Text75: N/A
	Text76: N/A
	Text77: N/A
	Text80: 


