LETTER OF TRANSMITTAL

Professional Bngineering. Consultanis, po
303 S_ TOPEKA » WICHTTA, KANSAS §7202 = 316-262:2691 = FAX 316-262-3003
www.pecl. com » designers@pat].com

TO: _City of Wichita ' DATE: _May 24 2007
Storm Water Manaqement PROJECT NO.: _36-07290-5526
7™ Floor - City Hall 7 PROJECT: _Oak Creek 4th Addition
455 N. Main '
Wichita, KS 67202
ATTENTION:_Vicki Huang REFERENCE: _Storm Water Drainage Report

FROM: _Shawn Bryan

WE ARE SENDING YOU: [X Attached ) ] Under separate cover via the foliowing items:
[ Shop drawings ] Prints [ Plans [] samples [ Specifications
(] Copy of letter . [ Change order [
COPIES DATE NO. DESCRIPTION
1 05/24/2007 | 1 Storm Water Drainage Plan & Calculations for Oak Creek 4th Addition

THESE ARE TRANSMITi’ED as checked below:

&4 For approval ] Approved as submitted B Resubmit _1 copies for approval

< For your use {1 Approved as noted L] Submit copies for distribution
[C] As requested [] Returned for corrections [C] Return corrected prints

[J For review and comment O

[JFOR BIDS DUE - j [J PRINTS RETURNED AFTER LOAN TO US

REMARKS: Vicki,
Here is the storm water drainage report for Oak Creek 4th Addition that you requested from Rob Hartman
with our office. Most of the data is dealing with the whole property (155 ac.) and Oak Creek 3™ Addition
since this mformatlon was previously submitied with the Oak Creek 3" Drainage Report. If you have any
questions please feel free to contact me.

Thanks.

COPIES TO: _File By: _Shawn R. Bryan

If enclosures are not as noted, kindly notify us at once.



Adopted: February 23, 2007

o I

? cr1Tvaar ' Public Works, Engineering Division
'm ICHITA : Final Drainage Plan Submittal Checklist
Reviewer YICKI HUANG ' Date:_05-24-07
Subdivision Name: OAK! CREEK 4TH ADDITION Location: SN CORNER 21ST & GREENWICH
Total Land Area Of Ownership;_154,5 _ Acres
Type: X Residential — Commercial Industrial ____ Recreation Municipat Other
Applicant_SLAWSON COMMERCIA| PROPERT Hrtact MR, GEQRGE SHERMAN Phone #:_316-263-3201
Engineer_PEC : - Contact_SHAWN _RRYAN Phone#_316-206-1316
Pleasé check the appropriate box; © . I'=Included; NA = Non-AppIicable; R= Required prior to development
(If “NA” Is checked, an explanation must be enfered)’
Applicant Engr
Tab 1. Project Narrative } NA Explanation / Location in Plan | NA
A. Site Location Map, using USGS Map LOOK AT FIS MAP OR 4-UURNER PLAN

8. Discussion of development, existing conditions, and

proposed impacts on ston'nwater wetland, riparian, X

and flood piain

C. Discussion of offsite condmons

D. Summary of runoff calculations {pre/post

development) No i tncrease in peak discharge for all X

storm series

E. Narrative description of the type and function of the

permanent best management practices that are X

. incorporated inta the site design
F. Copy of the plat : X

G. Preliminary grading plan (The final grading plan

shall be sealed, signed and dated prior to Engineering X

receiving the final sanitary sewer plans. One plan

sheet and PDF shall be subm:tted to the Subdivision

Engineer.)

H. Professiona! Engmeer seal, signature and date on X

cover of report

I. CD of drainage plan in PDF format (one file) and one

paper copy bound with this checklist included behind X KIIDII;IF_{(}EEEMI T ONCE IT IS

the cover ‘ J

‘ Applicant Engr
Tab 2. Existing Conditions Runoff Caiculations | NA Explanation / Location in Plan 1 NA
A. Copy of applicable orthophoto showing proposed
project boundaries (preferabie in color)

8. Runoff Method (Rational, Hydregraph Method, or HEC-1 & HEC-RAS
other approved methods: by Engineering)

C. Existing topography (no greater than 2-foot
contours, 1-foot recommend)

D. Total Site Area and Total Impervious Area (acres)
E. Benchmarks used for site control

F. Streamns, creeks, and waterway labeled

G. Predominant soils from USDA soil surveys, and/or
on site soil borings ‘

H. Location and boundaries of natural features such X
. as wetlands, lakes, and ponds with the normal water

P P D el | et | Dt

elevation noted I
i. Location of existing roads, buildings, parking lots X
and other impervious areas,

Page 10f3 ' Consulting Engineer Initiats &
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Final Drainage Plan Submittal Checklist
Adopted: February 23, 2007

J. Location of existing utilities {e.g., water, sewer, gas,
glectric} and easements |

ON_PLAT

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

L. Flow paths i

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

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

0. Assumed pre-developed runoff curve numbers

P. Existing time of concentrations used in calculations

Q. Evaluate immediate downstream drainage capacity,
not to exceed more than 0.25 miles downstream of
site

MEET PRE VS. POST RATE WILL NOT

HAVE AN IMPACT ON DOWNSTREAM

R. Existing structural eieﬁations (e.g., invert of pipes,
manholes, efc.)

S. Cross-section data for open channels

T. Ground water elevations, if applicable

><| >

f

Applicant

Engr

Tab 3. Post-Development Hydrologic Analysis

Explanation / Location In Plan

A. Proposed (post-development) conditions hydrologic
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
calculations |

C. Assumed post-developed runoff curve numbers

D. Proposed contours for detention facilities (to equal
area used in outlet ratnng curves)

< e

ARE IN HEC1 MODEL

E. Preliminary sizing caiculations for stormwater
controls including contributing drainage area, storage,
and outlet configuration

F. Stage-storage-dlscharge or outlet rating curves and
inflow and outflow hydrographs for storage facilities

G. Final analysis of potential upstream/downstream
impact/effects of project! where necessary

H. Existing and proposed structural elevations (e.g.,
invert of pipes, manholes, etc.)

I. Design water surface elevations and normal pool
elevation for ponds.

J. Typical detail for outiet structures, embankments
spillways, grade control stmctures conveyance
channels, etc. To |nclude height, width, elevation,
and/or diameter, i

K. Proposed limits of clearing and grading

L. Location of existing and proposed roads, buildings,
parking lots and other impervious areas.

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

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

0. Prellmmary location and dimensions of proposed
channel modifications, such as bridge or cuivert
crossings |

i
|
Page 2 of 3 J
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Final Drainage Plan Submittal Checklist
Adopted: February 23, 2007

P. Preliminary selection and location of stormwater
confrels

Q. Emergency overflow structure's flow path

R. Detention facllity provides one-foot of freeboard

above the HWL and emergency outfall shown {top of _

berm elevation shown)

S. The 100-year 24-hour HWL delineated on the plan

for detention pond :

T. Lowest opening elevations table on the plat for
structures iocated adjacent to channels or ponds

ILOCATED ON 4-CORNER &

nnn INLCE DI AM
iy

U. Stormwater Management Facilities located within a
Reserve

A TIVAAL T T

V. Maintenance responsnblhty of stormwater
management facility shall be specified in the piatters
text. {e.g. HOA, Lot Owners Assoclation, or lot)

W. Off-site drainage easements or agreements
required, where necessary

Applicant

Engr

Tab 4, Floodplain Submittal

NA

Explanation / Location in Plan

A. Provide source of flood profile

>,

B. Nearest base flond elevations

C. Delineation of pre-developed regutatory
floodplain/floodway limits'

D. Delineation of post-developed regulatory floodplain
and floodway limits

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

MAP INCLUDED

F. Provide source of floodway data table and
discharges t

G. Provide all hydrologic and hydrauiic study
information for sﬂe-spemﬁc floodplain studies,
unnumbered Zone A area elevation determinations
and flood plaan map revisions or reguired permits

H. Provide regulatory floodway and four natural profile

modeis (10,50,100, and 500-yr) for existing and future
watershed conditions |

I Location of floodplainfloodway limits and
relationship of site to upstream/downstream properties
{flcodplain limits to be per elevation and scaled
lecation)

J. Flood plains and ﬁoodways located within a
Reserve, where necessary

|

Applicant

Engr

Tab 5. Federal, State and Local Permits (to be
provided prior to construction unless otherwise
speclfiad)

NA

Explanation / Location in Plan

IR | NA

A. US Army Corps of Engmeers Regulatory program
permits (404 water guafity certification)

B. Kansas Department of Agriculture - Division of
Water Resources Perrnlts (Stream Obstruction,
Channel Change, Flood Pla:n Fill, Levee, Water
Appropriations, Dam safaty pemit, 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.

WILL SUBMIT COLMR FOR
DEVELOPMENT AT.LATER DATE

|, D. Kansas Department of Transportation

E. Sedgwick County Right-of-way Permit

Page 3of 3 f
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Oak Creek 4" Addition
. Wichita, Sedgwick County, Kansas
| 05/23/07

"?&&'ONAL 6?&*

; AR

Oak Creek 4™ 'Addition is a 9.50 acre residential development. This development is part
of the Oak Cre:ek Development Master Plan. Qak Creek is a 154.5 acre, commercial and
residential de\{elopment on the southwest corner of 21% Street North and Greenwich Road
within the city limits of Wichita in Sedgwick County, Kansas. The 5 lot development
consists of e‘xifksting streets and storm sewer. This report contains a drawing of the
drainage plan,j supporting calculations and data for the Oak Creek 3™ Addition which
included all thfe calculations for whole development. I have also included the Oak Creek
4" plat and drl'iinage plan in this report.

Hydrology ]

i
|
§
I

The ﬁroposed! plat lies in the NE 1/4, Section 9, T27S, R2E. The soil on-site is comprised
primarily of éoesscl Silty clay, Irwin silty clay loam and Rosehill silty clay, which are all
classified in ﬁydrologic group D. Elandco silt loam is present along the West Fork of
Four Mile Crcek The land is currently vacant, with the exception of streets and the
storm water system for Oak Creek 2™ and 3™ Additions, and is wooded/ grassland
throughout. Ihe site is bordered to the north by 21" Street North, to the south by the
Burlington N:orthern Railroad, to the east by Greenwich Road and to the west by the
Rernmgton Place Development. The West Fork of Four Mile Creek cuts through this site
from the north property line to the east property line and has approximately 1.60 square
miles of congnbutmg area to the north of this site. Existing Basin A drains to the north to
the storm sewer system along 21 Street North and eventually to the West Fork of Four
Mile Creek. {Existing Basin B drains to the south and east into the West Fo:rk of Four
Mile Creek. |Existing Basin C drains to the south and west to the Remingto!n Place 3™
Addition. Existing Basin D drains to the east Greenwich Road fo a 36” RCP under
Greenwich Fi;oad. Proposed Basin A, B, C, D & E drain through the pond system labeled

#2,3, 4, 5 & 6 on the drainage map and ponds A-E in the HEC-1 output files. These
j

!
v
!



ponds will drain to the east into the West Fork of Four Mile Creek. Proposed Basin F
drains to an existing pond labeled pond #1 on the drainage map and Pond F in the HEC-1
output files. This pond then drains into the West Fork of Four Mile Creek. Proposed
Basin G drains directly to the West Fork of Four Mile Creek. Proposed Basin H drains
eventually to the southeast corner of the site to the existing 36” RCP under Greenwich. It
is important to note that no water will drain west to the Remington 3" Addition afler
development and that significant changes will be made to the West Fork of Four Mile
Creek on this site as shown on the Drainage Map. The channelization of the West Fork-
of Four Mile Creek (in the future) will require permits from the Division of Water
Resources and a review by the Corps of Engineers. Oak Creek 3" Addition has large
residential lots located next to the West Fork of Four Mile Creek. Oak Creek 4"
Addition was originally planned to be commercial property and since has been changed
to be residential properties. Oak Creek 4™ Addition is located in Post Development Basin
G which will drain directly into the West Branch of Four Mile Creek. This concept has
been approved previously with Oak Creek, Oak Creek 2 and 3 rd additions. As shown in
the drainage plan the overall discharge from the site is less than the pre-development
discharge rate. This is the case even though no detention will be placed in the area
surrounding the creek. The detention pond system throughout all the Oak Creek
Additions (1, 2 & 3) will decrease the discharge rate enough to enable development to

oceur next to the creek without detention.

Runoff coefficients were estimated based on tables presented in the Design Aids section
of this report using fully developed conditions. Time of concentration was based on
slope, flow velocity and length of flow through each basin (TR-55 Method) and was not
allowed to be less than 15 minutes. The HEC-1 computer program was used for the pre-
development runoff rate and also to route the runoff through the ponds and determine the

post-development conditions leaving the site.

The analysis was made based on the available site data which includes the foliowing: 1”
= 100’ topographic map with 2 contours of the site, a Sedgwick County Soil Survey

Map and noted references.



Storm Sewer Design

The storm sewer is included in this submittal but was designed and included in the Oak
Creek, Oak Creek 2™ and Oak Creek 3™ Addition drainage report submittals. For the
storm sewer hydrologic analysis, the Rational Method was used. Runoff coefficients
were estimated ilsing the charts in the design aids section of this report. For this
development, a uniform assumption of the minimum time of concentration of 10 minutes
was deemed appropriate. Travel time for flow through defined channels, pipes, ¢tc, for

these basins were estimated on the basis of Manning’s Equation.

In the hydraulic analysis, the storm sewers are designed for the minor storm, with major
storm overflows to be routed through easements and rights-of-way to an appropriate
outlet. The minor storm has a recurrence interval of two years. The major storm
evaluated has a recurrence interval of one hundred years. To simplify this analysis, the

time of concentration is identical for both the major and minor storms.

For each inlet, street flooding and inlet capacity were checked for the minor storm.
Conveyance in the street is based on the Modified Manning’s Equation, as expressed in

the Design of Urban Highway Drainage — The State of the Art, Equation (5-1), pages 3-9.

It has been assumed that Tc for street flow is equal to Tc for pipe flow. Thisisa
simplifying, but conservative, assumption since pipe flow velocities generally exceed
street flow velocities. For local streets, curb-deep flow is tolerable for the minor storm.
For collector streets, a single eight-foot lane should remain unflooded for the minor

storm.

Inlet capacities were determined by the methods described in Drainage of Highway
Pavements. Hyj draulic Engineering Circular #12, using Chart #12 as found in the Design
Aids section. City of Wichita Type 1A inlets and 3/8 inch per foot cross slopes have

been assumed. Minimum walk grade has been assumed to be 0.3 feet above the top of



curb, unless otherwise noted. Streets have been assumed to have 6-5/8 inch standard

curb, unless otherwise noted.

Hydraulic computation for the storm sewer pipe system was performed using PEC’s
STORM computer program. This program uses Manning’s Equation to calculate friction
losses for pipes flowing full. Minor losses are computed by momentum principles at
each structure. All pipe area is assumed to be reinforced concrete with a Manning’s “n”
of 0.012. It is desirable to keep the hydraulic grade line at least one foot below the top of
curb for the minor storm. The calculations and the STORM analyses for the storm

sewers are included in this report.

Design Aids

This section includes material used to assist in designing the drainage system. A 1=
100" scale Drainage Plan map (Attachment A) and a 1” = 100’ scale Four-Corner Plan
map (Attachment B) are enclosed in the pockets.

References

Design of Urban Highway Drainage — The State of the Art, by Reitz & Jens, Inc., April
1980.

Drainage of Highway Pavements. Hydraulic Engineering Circular #12, by Tye
Engineering, Inc., March 1984.

Interim Drainage and Storm Sewer Policy for Design Criteria and Documentation, City
of Wichita, Kansas, 1985. '

Soil Survey of Sedgwick County, Kansas, US Department of Agriculture, Soil

Conservation Service, 1979.



TABLE 1

PRE VS. POST-DEVELOPMENT DISCHARGE RATES

A BOTH 38 68 20 108
B _BOTH 47 153 20 26 1'

C BOTH 38 7 20 57
D BOTH 62 52 20 15 |

E POST N/A N/A 20 20

F POST N/A N/A 25 60

. G POST N/A N/A 25 165

] H POST N/A NIA 30 38

OTAL DISCHARGE 280 278 1|
. ++ Note: Only ponds D, F, G & H discharge in the post-development conditions.



OAK CREEK 3RD ADDITION
FOUR MILE CREEK WATER SURFACE ELEVATIONS

16.37 '1359.00 1358.00 0.00
405.91 1359.29 1359.26 0.03
828.54 1359.63 1358.68 0.05
.1184.83 1359.88 1360.25 0.37
1363.99 1360.85 1360.71 0.86
1550.64 1360.23 1361.08 0.86
1810.00 1360.58 1361.08 0.50
2170.00 __N/A NIA
2176.24 1361.78 1362.43 0.65




OAK CREEK 4TH ADDITION
PRE. VS. POST RUNOFF CALCULATION

2 YEAR STORM EVENT 5 YEAR STORM EVENT
DISCHARGE (CFS) __DISCHARGE (CFS)

BASIN FRE. POST PRE POST

A 20.00 13.00 30.00 19.00

B 46.00 22.00 68.00 30.00

c 200 5.00 3.00 7.00

b 16.00 500 | . 23.00 5.00

E NA 700 | NA 13.00

F N/A 10.00 N/A 25.00

G NA 54.00 N/A 87.00

A N/A 5.00 N/A 5.00
TOTAL DISCHARGE FROM SITE | 84.00 84.00 - 124.00 122.00

. _I[Note: Ponds A, B, C & D drain into Pond D in post development
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*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * : *  U.S. ARMY CORPS OF
ENGINEERS * _
* JUN 1998 * *  HYDROLOGIC ENGINEERING
CENTER  *
a VERSION 4.1 * * 609 SECOND STREET
*
. * * DAVIS, CALIFORNIA 95616
*
* RUN DATE 28SEPO6 TIME 15:32:35 * » (916) 756-1104
L .
* * k

*
AEAR AN AR TR RN R T AR AR A A AT A AR h et R
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECI1DB, AND HECIKW.
THE DEFINTTIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT

STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP Bl. THIS IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL ~LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 . HEC-1 INPUT PAGE 1
LINE 5 0> DRI IURUU IR SRR SR B Y T 7.......8.......9......10
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UNOUT . TXT

100-YEAR, 24-HOUR STORM

ID

D

*DIAGRAM

T 15 06SEPO6
IN 15 06SEP06
I0 0 5
IR PREC 3.5
&

¥

+*

*

KK A

KO 5

-

H 34.55 ACRES
BA 0.0540

P8 1.00

PC 0.0000 0.1446
PC 0.5882 0.6096
PC 0.7455 0.7560
PC 0.8206 0.8260
pPC 0.8730 0.8774
PC 0.9212 0.9252
PC 0.9609 0.9654
PC 0.9987 0.9995
LS 0 85
uo  0.38

*

*

*

KK B

KO 5

* .

* 87.14 ACRES
BA 0.1261

PE 1,00

PC  0.0000 0.1446
PC 0.5882 0.6096
pC 0.7455 0.7560
pC 0.8206 0.8260
PC 0.8730 0.8774
PC 0.9212 0.9252

1200
1200

4.5

0.2449
0.6293
0.7670
0.8299
0.8810
0.9286
0.9695
1.0000

0.2449
0.6293
0.7670
0.8299
0.8810
0.9286

0 06SEP(6
5.3 6.1
0.3146 0.3741
0.6485 0.6647
0.7758 0.7823
0.8372 0.8384
0.8857 0.8896
0.9314 0.9337
0.9732 0.9766
0.3146 0.3741
0.6485 0.6647
0.7758 0.7823
0.8372 0.8384
0.B857 0.8896
0.9314 0.9337
page 2

2000

7.0

0.4259
0.6803
0.7901
0.8433
0.8929
0.9380
0.9795

0.4259
0.6803
0.7901
0.8433
0.8929
0.9380

7.8

0.4694
0.6961
0.7959
0.8520
0.8957
0.9418
0.9821

0.4694
0.6961
0.7959
0.8520
0.8997
0.9418

0.5060
0.7107
0.8036
0.8582
0.8059
0.9452
0.9875

0.5060
0.7107
0.8036
0.8582
0.9059
0.9452

0.5363
0.7219
0.8095
0.8635
0.9116
0.9508
0.9926

0.5363
0.7219
0.8095
0.8635
0.9116
0.9508

0.5638
0.7351
0.8138
0.8678
0.9167
0.9560
0.9974

0.5638
0.7351
0.8138
0.8678
0.9167
0.9560



31
33

34

LINE

35
36

pc 0.9609 0.9654 0.9695 0.9732 0.9766 0.

PC 0.9987 0.9995 1.0000
LS 0 85 0
up 0.47

*

*

HEC-1 INPUT
Ho.......H.......N.......u.......».......m.......m.......u.......
KK C
KO 5
-4
“ 3.33 ACRES
BA 0.0052
PB 1.00 .
pC 0.0000 0.1446 0.2449 0.3146 0.3741 0.4259 0.4694
pC 0.5882 0.6096 0.6293 0.6485 0.6647 0.6803 0.6961
pCc 0.7455 0.7560 0.7670 0.7758 0.7823 0.7901 0.7959
pC 0.8206 0.8260 0.8299 0.8372 0.8384 0.8433 0.8520
pc 0.8730 0.8774 0.8810 0.8857 0.8896 0.8929 0.8997
PC 0.9212 0.9252 0.9286 0.9314 0.9337 0.9380 0.9418
PC 0.9609 0.9654 0.9695 0.9732 0.9766 0.9795 0.9821
pc 0.9987 0.9995 1.0000
LS 0 8s 0
uD 0.39
¥
k]

KK D
KO S
+
H 29.45 ACRES
BA 0.0460
PB 1.00
PC 0.0000 0.1446 0.2449 0.3146 0.3741 0.4259 0.4694
pC 0.5882 0.6096 0.6293 0.6485 0.6647 0.6803 0.6961
pCc 0.7455 0.7560 0.7670 0.7758 0.7823 0.7901 0.7959
pc 0.8206 0.8260 0.8299 0.8372 0.8384 0.8433 0.8520
pc 0.8730 0.8774 0.8810 0.88537 0.8896 0.8929 0.8997
pCc 0.9212 0.9252 0.9286 0.9314 0.9337 0.9380 0.9418
PC 0.9609 0.9654 0.9695 0.9732 0.9766 0.9795 0.9821
pC 0.9987 0.9995 1.0000
LS ) 85 0
uD 0.62

Page 3

UNOUT . TXT

9795 0.9821 0.9875 0.9926 0.9974

8.......9......10
0.5060 0.5363 0.5638
0.7107 0.7219 0.7351
0.8036 0.8095 0.81318
0.8582 0.8635 0.8678
0.9059 0.9116 0.9167
0.9452 0.9508 0.9560
0.9875 0.9926 0.9974
0.5060 0.5363 0.5638
0.7107 0.7219 0.7351
0.8036 0.8095 0.8138
0.8582 0.8635 0.8678
0.9059 0.9116 0.9167
0.9452 0.9508 0.9560
0.9875 0.9926 0.9974
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UNOUT . TXT

% % * %

zz

SCHEMATIC DIAGRAM OF STREAM NETWORK

63
1
INPUT
L. INE (V) ROUTING
NO. - (.) CONNECTOR

7 A
21 )
35 )
49 :

(--->) DIVERSION OR PUMP FLOW

(<---) RETURN OF DIVERTED OR PUMPED FLOW

. . D

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

H****###Ii###**###**j#ﬁ*#**##**##*#**#*i##
ARRAT AR ENE A AN AR RN NS SR AR ARAN AL R kak

*
®

*

* FLOOD HYDROGRAPH PACKAGE (HEC-1) ®

ENGINEERS *
*

CENTER *
&

*

VERSION 4.1

*
*

JuN 1998 *

® zcu DATE 28SEPO6 TIME 15:32:35 *

*
*

&

*##**##*ﬁ**i*******#*****i#ﬁ##***#*####*#
ﬁ##**#**##‘}##*##*#*#5‘*#**###*#*#####*

Page 4

U.S. ARMY CORPS OF
HYDROLOGIC ENGINEERING
609 SECOND STREET
DAVIS, CALIFORNIA 95616
{916) 756-1104



UNOUT.TXT
100-YEAR, 24-HOUR STORM

5 IO OUTPUT CONTROL VARIABLES
IPRNT 0 PRINT CONTROL
IPLOT 5 PLOT CONTROL
SCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 15 MINUTES IN COMPUTATION INTERVAL
IDATE 6SEP 6 STARTING DATE
ITIME 1200 STARTING TIME
NQ 33 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 6SEP 6 ENDING DATE
NDTIME 2000 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .25 HOURS

TOTAL TIME BASE 8.00 HOURS
ENGLISH UNITS

DRAINAGE AREA - SQUARE MILES

PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND

STORAGE VOLUME ACRE~FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT
ip MULTI-PLAN OPTION

NPLAN 1 NUMBER OF PLANS
IR MULTI~RATIO OPTION
RATIOS OF PRECIPITATION
3.50 4,50 5.30 6.10 7.00 7.80 !

ks ROR KXY Ak% AEE KA AAE kkk hkh Ahka k% ki Ahh RET AER wAE kkk hdkd xEw khw kdk *AE K hdh *hA AAkE hThw HHE Nk FAN frkd
*kk KRkW

Ahhkhkhkkhdhuhhk
* ¥
7 KK * A *
& L4
ANATARRENNA AR

8 KO OUTPUT CONTROL VARIABLES
page 5



UNOUT.TXT

IPRNT 5 PRINT CONTROL
IeLaT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

hhk hhd whk WhE Ak AAx hhkh KEh Khkk Hak wdAk drdek ANk hhkh AEhkh khd FhE hdkh wud khkk hhkh fwd Adk hd kkk huxk Kfhh wkk hdhkdh Khk hEk
wklh AN

FE T X2 8 2 3 X 5.3 8 4 ]
* &
21 KK * B *
* ¥
AR AE RN E AT AR A AN

22 o OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

Ahdk KAE EkWw Ahh EEEA AAY kA& AWk *hN kkdk kdkh Akd XAK whkdh KAK Hfrr EAEAE Nk KAA AAR NARE AAL AKAX LA AAN AEAE kAkF FAE ANE KhEkh Yrun
whkk Wik

BRAR A AR AR REE AR
* &
353 KK * c *
* *
R

36 Ko OUTPUT CONTROL VARIABLES
IPRNT S  PRINT CONTROL
IPLOT 5  PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

A Ahk EAR AR AEF A%k A%d dAd AdF Akk dhd FAkd wRk AhkE Ak KEAE Ehh KAk Ahd AAET KAk Ahdk whw AAkk AFhk kkk vk KAk hAh kAT Srkh

Ahh wAdk
ARARBREREARARE
* *
49 KK * D *
* *

Page 6



ARk ARERREAARRNS
50 Ko OUTPUT CONTROL VARIABLES
IPRNT
IPLOT
QSCAL 0.
1
OPERATION STATION AREA PLAN
HYDROGRAPH AT
+ A .05 1
HYDROGRAPH AT
+ 8 .13 1
HYDROGRAPH AT
+ c .01 1l
HYDROGRAPH AT
+ , D .05 1

UNOUT.TXT

5 PRINT CONTROL
5 PLOT CONTROL
HYDROGRAPH PLOT SCALE

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND,

**% NORMAL END OF HEC-1 *¥*

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

AREA IN SQUARE MILES

RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6

3.50

20.
1.50

46.
1.50

16.
1.75

Page 7

4.50

30.
1.25

68.
1.50

1.25

23.
1.50

5.30

39.
1.25

87.
1.25

1.25

30.
1.50

6.10

48.
1.25

108.
1.25

7.00

58.
1.00

131.
1.25

45,
1.50

7.80

68.
1.00

153.
1.25
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Time of concentration (Tc) or travel time (Tt)

Project : Oak Croak Addition - Basin A By SB Dete;
Location:  Wichila Kansss Choetked: Date:

Circis One: Developed
Circle One: [___Tc__ | Tt through subarea

NOTES: Spacufwnmanyastwnsegmanhperﬂowfypocanbeusedforeammmshoet
lndudamap.admaﬂc.ordewipﬂmdﬂwsegmm :

Sheetfipw  (Apphicable fo Tc only) 4
Saquntm AB

4. Surfece description (Table 3-1) ‘ Shorl Gress

2 Mannings roughness coeff., n (Tabie 3-1) . [

3. Flowiength, L (fofal L < 300 1t) ‘ it

4. Two-yr 24-hr rainfef, P2 in

5. Calculated Land siops, 5 am

5a. Land Elevation For Upper End Of Fiow Path

5b. Land Elevation For Lower End Of Flow Path

6. Computa Tt hr

Shaliow concentrated flow

Segment 1D

8. Flow length, L

Sa

9. Cakulsfed Waiercourse sbpe, $ !

9a. Land Elevation For Upper End Of Flow Fath

ob. Land Elevation For Lower End Of Flow Path

10, Average velocity, V (Figure 3-1}

T ¥

11. Ti = L/3600V Compule T1

Chanoel Flow

Segment ID

12 Cross sectionel fiow erea, 8

13, Welled perimefer, Pw

14. Hydraulic radius, r=aPw Compufe r

16. Manning's roughness coeff., n

17 V = 1.49(r"0.687)(s"0.50)n Compufe V

300
3,80
0.013
1400.0
1366.0
0.44 |
BC
7. Surface description (Faved or Unpaved) Unpaved
- 544
0.013
1388.0
1383.5
1.86
0.14 |
cD
30,00
19
1.579
0.010
0.041
4.9
1000

18. Flow length, L

sf

/4

f

15. Channel slope, s fin
fi's

f®

hr

19, Tt = L/3B00V Compute Tt

20, Walershed or subarea Tc or Tt fadd Tt in sfeps 6,11, and 18)

Reference:  Urban Hydrology for Small Wafersheds
' Technical Release 55, Soll Conservation Service
U.S. Depariment of Agricuifure, June 1586

Usa Time Of Concentralion = 38 Minutes

hr

0.14

0.06
0.63




Time of concentration (Tc¢) or trave! ﬂme (Tt)

Project Oak Creek Addition - Basin B By: SB

Locetion:  Wichite, Kansas Checked:
Circle One: Developed
Circla One: Tt through suberoa

NOTES: Spaeobrasnmnyn!waagnmswﬂaw(ypccanbomdfwcmm
Include map, schematic, or description of flow ssgments.

Shestfiow  (Applicable fo Te oaly)

D=te: 8872006

Date:

Segmont ID AB

1. Surface duscription (Table 3-1) Short Grass
2 Mannings roughness coeff,, n (Table 3-1) 0.15
3. Fiow length, L (total [ < 300 1) fl 300
4. Two-yr 24-hr rainfall, P2 in 3,60
5. Cakulated Land siope, s fin 0.023
5a. Land Elevetion For Upper End Of Flow Path 138D.3
5b. Land Elavation For Lower End Of Flow Path 1373.5
5. Computa T hr 0.35 |
Shallow concentrated flow

Ssgment 1D BC
7. Surfoce description (Paved or Unpaved) Unpaved
8. Flow length, L fl 763
9. Cakulaled Watarcourse siope, s fin] 0018
Pa. Land Elevation For Upper End Of Flow Fath 1373.5
gb. Land Elevation For Lower End Of Flow Path 1358.0
10. Average velocily, V (Figure 3-1) ft/s 2.18
11. Tt = L/3600V Compute T! hr 0.10 |
Channel Flow

Segment ID CcD
12. Cross sectional fiow aran, @ sf 25.00
13. Welted perimeler, Pw ft 14
14. Hydreulic radius, r= a/Pw Compute r fl 1.786
18. Channiel slope, s am 0.002
18. Manning's roughness coeff, n 0.041
17 Vo 1.489(r"0.667)(s*0.50)/n Compute V fi’'s 24
18. Flow length, L ft 2875
18. T = [/3600V Compute Tt hr 0.334 |

20. Watarshed or subarea Tc or T! (add T1 In steps 6,11, and 18)

Reference:  Urban Hydrology for Small Wefersheds
Technical Relasse 55, Soll Conservation Service
U.S. Department of Agricufure, June 1988

Use Time Of Concentration = 47 Minudes

hr

.19

0.33

0.79




Time of concentration (Tc) or travel time (Tt)

Project : Oak Cresk Addltion - Basin C By: 58 Date: B/B/2006
Location:  Wichlia Kansas Checked: Darfa;
Circle One: Developed
Circle One: Tt through subsrea
NOTES: Spacs for as many as two segments per fiow lypa can be used for nach workshes!.
include mep, schemafic, or dascripbion of flow segments.

Shestflow  (Appicabie fo Te only)

’ Segment ID Ag
1. Surface description (Table 3-1) Short Grass
2 Mennings roughness coelf, n (Tabla 3-1) 0.15
3. Flowlength, L (fotal L < 30011} ft 300
4. Two-yr 24-hr rainfell, P2 in 260
5. Calkulated Land slope, 5 L) 0.008
5a. land Elevation For Upper End Of Flow Fath 1390.6
5b. Land Elevafion For Lower End Of Flow Peth 1397 4
6. Compufe Tt hr 0.55 | = 0.55
Shallow goncentrated flow

Segment 1D 8C
7. Surface description (Paved or Unpaved} Unpsved
8. Flow length, L - ft 697
§. Calculaled Walarcourse siope, 5 fin 0.015
9a. Land Elevation For Lipper End Of Flow Path 1397.4
9b. Land Elevation For Lower End Of Flow Paih 1387.0
10. Average velccity, V (Figure 3-1) /s 1.87
11, T1 = L/3600V Compute Tt hr 0.10 | = 210
Channel Flow
Segment ID

12. Cross sectional fiow ares, a sf
13. Welted perimaiar, Pw n
14. Hydraukc radlus, r=a/Pw Computer t
15. Channel siope, s im
18, Manning's roughness cosff, n
17 V= 1.49(r"0.667)(s*0.50)/n Compule V fis
18, Flow Jength, L f
19, Tt = L380OV Compute Tt hr I = 0.00
20. Watershed or subarea Tc or Tt (add Tt in sfeps 6,11, and 19) hr 0.65

Reference:  Urban Hydrology for Smal] Walersheds
Technical Release 55, Soil Conservalion Service
U.S. Departmen! of Agriculure, June 1986
Usa Time Of Concentration = 38 Minufes




Time of concentration (Tc) or travel ime (TY
Project :

Dak Croak Addition - Basin D By: S8 Date:  0/82008
Location: _Wichia Kansas Checked: Date:
Clrcie Dne: Devaicped
Circle One: T through subares
NOTES: Spaceforasnmycstwosapmnfsparﬂowtypeeanbeusedforudmmhoet
includs map, sohermatic, or description of flow segments.
Sheet flow  (Apphicable fo Tc only) :
Segment ID AB
1. Surface description (Table 3-1) Shorl Grass
2. Mannings roughness coeff., n (Table 31) 0.15
3. Flow length, L (iotal L < 300 #1.) n 300
4. Two-yr 24-5r rainfal], P2 in 3.80
§. Calculated Land siops, 5 im 0.005
5a. Land Efevalion For Uppar End Of Fiow Path 1400.0
5b. Land Elevation For Lower End Of Fiow Path 1388.5
6. Compute Tt hr 065 | = | 0.65
Shallow concentrated flow
Segment ID BC
7. Surface description (Paved or Unpaved) Unpaved
8. Flow langth, L f 1175
9. Calkeulated Walsrcourse siops, s n 0.007
$a. Land Elevation For Upper End Of Flow Path 13985
8b. Land Elevation For Lower End Of Flow Path 1390.0
10. Average velocily, V (Figure 3-1) fi's 1.37
1. Tt = L /3600V Compide Tt hr 0.24 | = 0.24
Channel How
Segment ID CcD
12 Cross sectional flow ares, & st 150.00
13. Welled perimeler, Pw f 70
14. Hydraulic radius, r = a/Pw Compule r f 2.743
15. Channel slope, s fm 0.004
16. Manning's roughness cosff, n 0.041
17 V = 1.49(r"0.667)(5%0.50)n Compute V /s 38
18. Flow length, L k 2025
1%. T1 = LA3600V Compute Tt hr 0147 | = 0.15
20. Watershed or subsrea Tc or T1 (add 71 in steps 6,11, and 19) hr 1.03

Reference:  Urban Hydology for Small Watersheds
Tachnical Release 55, Soil Conservation Service

U.S. Depariment of Agricuiture, June 1985

Use Time Of Concentration = 62 Minules
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. OAK3P.LST
1

CURRENT DATE: (09-18-2006 FILE DATE: 09-18-2006
CURRENT TIME: 10:39:24 FILE NAME: OAK3P

..................................................

FHWA CULVERT ANALYSIS  AAA
HY-8, VERSION 6.1  AAAA

.............................................................................

&
2 g oL VE DATA 2 CULVERT SHAPE, MATERIAL, INLET 2

T

2 C

3 AAAAAAAAAAAAABAAAAARAARAAABAAAARAAAADAAALSAAAAAAAAAAAAAAAAAAAAAAAABAALAANAAAALA
3 L ®* INLET OUTLET CULVERT * BARRELS’ \ 3
3y 5 EIEV, ELEV. LENGTH 3 SHAPE SPAN RISE MANNING  INLET

INO.2 (fT) (ft) {ft) B MATERIAL (ft) (fo) n TYPE

: 1 :1372.00 1362.00 410.12 : 1 RCP 2.00 2.00 .012 CONVENTIONAL:
3%! 2 - 4
34! -] X
!5! -3 . 3
56! 3 3

SUMMARY OF CULVERT FLOWS (cfs) FILE: OAK3P DATE: 09-18-2006
ELEV (ft)  TOTAL 1 2 3 4 5 & ROADWAY ITR
1372.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1373.61 10.0 10.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1374.59 20.0 20.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1375.20 30.0 24.9 0.0 0.0 0.0 0.0 0.0 4.98 6
1375.39 40.0 26.3 0.0 0.0 0.0 0.0 0.0 13.47 4
1375.54 50.0 27.4 0.0 0.0 0.0 0.0 0.0 22.48 4
1375.68 60.0 28.3 0.0 0.0 0.0 0.0 0.0 31.26 3
1375.81 70.0 29.1 0.0 0.0 0.0 0.0 0.0 40.46 3
1375.93 80.0 29.9 0.0 0.0 0.0 0.0 0.0 49.79 3
1376.04 Q0.0 30.6 0.0 0.0 0.0 0.0 0.0 59.13 3
1376.14 100.0 31.2 0.0 0.0 0.0 0.0 0.0 68.51 3
1375.00 23,4 23.4 00 00 00 00 . 0.0OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE OAK3P DATE: 09-18- 2006

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR {ft) FLow (cfs) ERROR (cfs) ERROR
1372.00 0.000 0.00 0.00 0.00
1373.61 © o 0.000 10.00 0.00 0.00
1374.59 0.000 20.00 0.00 0.00
1375.20 . -0.008 30.00 0.11 0.37
1375.39 -0.003 40.00 0.25 0.63
1375.54 -0.007 50.00 0.14 0.28
1375.68 -0.005 60.00 0.44 0.73
1375.81 -0.004 70.00 0.40 0.57
1375.93 . -0.003 B0.00 0.31 0.39
1376.04 - -0.003 90.00 0.28 0.31

1376.14 . . -0.002 100,00  0.24 024

L S1> TOLERANCE (ft) =0.010 . . . .. .. ... <2> TOLERANCE (¥) = 1.000

2

- JRRENT DATE: 09—1é~2006 FILE DATE: 09-18-2006
. Page 1



.R OAK3P.LST
RENT TIME: 10:39:24 i FELE NAME: OAK3P

.................................................

_PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.

...............................................................................

DIS-  HEAD- INLET OUTLET
CHARGE  WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW  OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL.  VEL,
_(efsy o (Fr)  CFt)  (fo) o <Fd>  (Ft)  (fr)  (Ft) (o) (fps)  (fps)

................................................................................

0.00 1372.00 0.00 0.00 O-NF 0.00 0.00 0.00 %-1362.00 0.00 .00
10.00 1373.61 1.61 1.61 1-52n 0.69 .13 0.63 %-1362.00 11.%30 0.00
20.00 1374.59 2.59 2.59 5-s2n i.02 1.60 0.90 %-1362.00 14.48 0.00
24.91 1375.19 3.19 2.19 5-s2n 1.17 1.75 1.05 %-1362.00 14.92 0.00
26.28 1375.38 3.38 3.38 5-82n 1.22 1.79 1.09 %-1362.00 15.02 0.00
27.38. 1375.54 3.54 3.54 5-82n 1.25 1.82 1.22 %-1362.00 33.61 0.00
28.29 1375.68 3.68 3.68 5-52n 1.28 1.85 1.25 %-1362.00 13.69 0.00
29.14 1375.80 3.80 3.80 5-s2n 1.31 1.87 1.30 %-1362.00 13.45 0.00
29.90 1375.92 3.92 3.92 5-52n 1.33 1.90 1.33 %-1362.00 13.53 0.00
30.60 1376.03 4.03 4.03 5-52n 1.35 1.92 1.35 %-1362.00 13.61 0.00
3124 1376.14 4.14 414 S-san 1.37 1.94 137 X-1362.00 13.67 0.00

................................................................................

ET. inlet face invert 1372.00 ft
."51;“inlgt_thrqatuinyertu_"""QHQQ“fEHHHE

. outlet invert 1362.00 ft
..inlet crest ~ 0.00 ft

:_.I__J :

thkkh SITE DATA dkhik CULVERT INVERT AERE kA h T ek hA

INLET STATION 0.00 ft

INLET ELEVATION 1372.00 ft

OUTLET STATION 410.00 ft

OUTLET ELEVATION 1362.00 ft

NUMBER OF BARRELS 1

SLOPE (V/H) 0.0244

CULVERT LENGTH ALONG SLOPE 410.12 ft
AWwEST S CULVERT DATA SUMMARY X2 L ELE X B L 805 84 4 & 5 & ¥

BARREL SHAPE CIRCULAR

BARREL DIAMETER 2.00 ft

BARREL MATERIAL CONCRETE

BARREL MANNING'S n 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL BEVELED EDGE (1.5:1)

INLET DEPRESSION NONE
e e e e v e ee 2o v e e 2 o o e 20 2 2 e e <8 58 88 58 o e 50 55 28 83 2 48 52 e 52 28 T 1 2 4 08 e 55 5 0 B 28 0 20 1 e
o

3

CURRENT DATE: 09-18-2006 ‘ FILE DATE: 09-18-2006
CURRENT TIME: 10:39:24 FILE NAME: OAK3FP

RAARARARAAAAAAAAAAAAARARAA TAILWATER . AAAAAAAAAAAAAAAAAARAAAAAAA

0.00

WEIR COEFFICIENT 2.80



. DAK3P.LST
EMBANKMENT TOP WIDTH 60.00 ft
CREST LENGTH 20.00 ft
OVERTOPPING CREST ELEVATION 1375.00 ft

Page 3



. OAKRET.LST

1

CURRENT DATE: 09-28-2006 FILE DATE: 09-28-2006
CURRENT TIME: 14:31:01 - FILE NAME: OAKRET

FHWA CULVERT ANALYSIS

AA _HY-8, VERSION 6.1 AAAAAAAAAAAAAAAAAAAAAAAAAA
U ..............................................................................
T c ' SITE DATA s _ CULVERT SHAPE, MATERIAL, INLET §
s ARAAAAAAAAAR AR ARA AR ARAA AR AARAAAR R AA AR A ARAAAAA AR A AR A AR AAAAAA AR RA A AARRA
® | " TNLET OUTLET CULVERT ®* BARRELS L]
3y * ELEV. ELEV. LENGTH ® SHAPE SPAN RISE MANNING  INLET 3
INg. Y (Ft) (ftd (ft) * MATERIAL (ft) (ft) n TYPE 1
1 *1364.50 1364.25 35.00 * 1 RCP . 1.50 1.50 .,012 CONVENTIONAL®
3 3 . - 3
= _g, L x Y
3 4 3 X x
3 5 3 2 .
L | 6 X -] 3
L9 T e (0
SUMMARY OF CULVERT FLOWS (cfs) FILE: OAKRET DATE: 09-28-2006
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1364.50 0.0 0.0 .0 0.0 0.0 0.0 0.0 0.00
1365.88 6.0 €£.0 ¢.0 0.0 0.0 0.0 0.0 0.00 1
1366.92 12.0 12.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1368.55 18.0 18.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1370.78 24.0 24.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1375.05 30.0 28.7 0.0 0.0 0.0 0.0 0.0 1.02 22
1375.17 36.0 28.8 0.0 0.0 0.0 0.0 6.0 6.99 6
1375.26 42.0 28.9 0.0 g.0 0.0 0.0 0.0 12.96 5
1375.33 48.0 28.9 0.0 g.0 0.0 0.0 0.0 18.78 4
1375.40 54.0 29.0 0.0 0.0 0.0 0.0 0.0 24.79 4
1375.46 60.0 29.0 . D.0 . 0.0 0.0 0.0 0.0 30.39 3
137500 287 287 0.0 00 ' 00 . 00 _ 0.00VERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE; OAKRET DATE: 09-28-2006
HEAD ‘HEAD TOTAL FLOW % FLOW
ELEV (fr) ERROR (fr) FLow (cfs) ERROR (cfs) £RROR
1364.50 0.000 0.00 0.00 0.00
1365.88 - 0.000 6.00 0.00 0.00
1366.92 0.000 12.00 0.00 0.00
1368.55 0.000 18.00 0.00 0.00
1370.78 ~0.000 24.00 0.00 0.00
1375.05 -0.004 30.00 0.25 0.83
1375.17 -0.004 36.00 0.20 0.56
1375.26 -0.004 42.00 0.17 0.40
1375.33 -0.006 48.00 0.29 0.60
1375.40 -0.005 54.00 0.23 0.43
1375.46 . -0.004 6000 059 0098
T e Y AL
_<1> TOLERANCE (ft) = 0.010 . . . <2> TOLERANCE (%) = 1.000
\ AAA AAAAAAAAﬁAﬁAAAAAAAAKAAAAAAAAAAAAAAAEA
[ | 2
_JRRENT DATE: 09-28-2006 FILE DATE: 09-28-2006

Page 1



. OAKRET. LST
ARENT TIME: 14:31:0% oo FILE NAMES OAKRET.

.............................................................................

" PERFORMANCE CURVE FOR CULVERT 1 - 1( 1,50 (ft) BY 1,50 (ft)) RCP

...............................................................................

DIS- HEAD- INLET, OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH. DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.

C(efs)  (Fry o (Ft)  (ft) o <Fd>  (FY)  (FD)  CFD) (FO)  (fps)  (fps)

....................................

...........................................

0.00 1364.50 0.00 0.00 O-NF 0.00 0.00 0.00 %-1364.25 0.00 0.00
.00 1365.88 1.38 1.38 1-82n 0.86 0.94 0.74. %-1364.25 6.87 - 0.00
12.00 1366.92 2.38 2.42 2-M2c 1.50 1.31 1.31 %-1364.25 7.37 0.00
18.00 1368.55 3.87 4,05 6-FFc 1.50 1.50 1.50 %-1364.25 10.19 0.00
- 24.00 1370.78 6.28 6.24 6-52n 1.50 1.50 1.40 %-1364.25 14.07 0.00
28.72 1375.05 10.55 8.39 6-52n ).50 1.50 1.40 %-1364.25 16.84 0.00
28.81 1375.16 10.66 8.43 6-52n 1.50 1.50 1.40 %-1364.25 16.89 0.
-28.87 1375.25 10.75 B8.47 6-52n 1.50 1.50 1.40 %-1364.25 16.93 0.00
28.93 1375.33 10.83 B.49 6-52n 1.50 1.50 1.40 %-1364.25 16.96 0.00
28.98 1375.39 10.89 8.52 6-52n 1.50 1.50 1.40 %-1364.25 16.99 0.00
99702 1375.45 10,95  8.54 6-s2n 150  1.50 1.40 %-1364.25 17.01 0.00

................................................................................

E]l. inlet face invert 1364.50 ft E1. outlet invert 1364.25 ft
_El. inlet throat invert = 0.00 ft El. inlet crest . 0. .00 ft

................................................................................

EEXEA% SITE DATA L4434 CULVERT INVERT kALt hE A A ELE TSR

INLET STATION 0.00 ft
. INLET ELEVATION 1364.50 ft

OUTLET STATION 35.00 ft
. OUTLET ELEVATION 1364.25 ft

NUMBER OF BARRELS 1

SLOPE (V/H) 0.0071

CULVERT LENGTH ALONG SLOPE 35.00 ft

FEE 21 CULVERT DATA SUMMARY AR AL E A RREAERAET AT A EEL

BARREL SHAPE CIRCULAR

BARREL DIAMETER 1.50 fr

BARREL MATERIAL CONCRETE

BARREL MANNING'S n 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL BEVELED EDGE (1.5:1)

INLET DEPRESSION NONE

CURRENT DATE: 09-28-2006 FILE DATE: 09-28-2006
CURRENT TIME: 14:31:01 FILE NAME: OAKRET

'

TATLWATER  ARAAAAARARAAARAAAARAAARARA

!

CONSTANT WAfSR SURFACE ELEVATION
'0.00

......................................................

OVERTOPPING DATA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

WEIR COEFFICIENT 2.80
Page 2



. OAKRET.LST

EMBANKMENT TOP WIDTH 30.00 ft
CREST LENGTH 35.00 Tt
OVERTOPPING CREST ELEVATION 1375.00 ft

Page 3



SYMBOL

HYDROLOGIC

Aa
Ab
Ba
Bb
Ca
Ch
Cc
Cd
Ce

JEa

Eb
Ec

. Fu

Fb
Fc
Ga
Gb
1a
Ib
Ic
La
Lk
Ma
Mb
Me
Ha
Oc
od
Pa
Pb
Pc
Pd
Ra
b
Rec
Rd
Sa ’
5b
S¢
Ta
b
Ua
Ub
Uc |
td
Ue
Ya
Yb
Yc
Yd
Ye
Yt
Wa

LY

GROUP -

B

B
c
L
B
B
b
B
c
3
8
B
B
B
B
b
D
D
D
D
C
A
B
B
B
E
D
b
D
A
A
D
D
D
D
]
B
B
D
D
B
B
B
D
b
B
B
B
B
0
]
:

EXHIBIT 0. 1
. SOIL LEGEND

NAME

A'Ih'ian-She'lhbarger sandy loams, 1 to & percent 51 opes
Abion and Shellabarger sandy lsans;, 7 to 15 percent slo
Bianket si1t loam, 0 to 1 percent s'lopes
Blanket s31t Joan, 1 to 3 percent slopes
Canadian fine sandy loan
Canadfian-Waldeck fine sandy loams
Carwile fine sandy loam

Ciark-0st clay Joams, 1 to 4 percent slopes
Clime sflty clay, 3 to 6 parcent siopas
Elandco silt loam

Elandco 'silt Yoam, occasionally flooded
Elandco si1t loam, frequently fiooded T

-Farpum Yoam, D to 1 percent slopes

Farpum Toam, 1 to 3 percént siopes e
Farnum loam, Sandy substratum, 0 to 1 percent slopes
Goesse) silty tlay, O to 1 percent s1opes

Goessel silty clay, | to 2 percent slopes

Irwin silty clay loam, 1 to 3 percent slopes - ~ :
Irwin silty clay loam, 3'to 6 percént slopes -
Irwin silty clay loam, 2 to & percent slopes, eroded
Lesho loam

Lincoln soils

Milan 1oam, 1 to 3 percent slopes

Milan form, 3  to & percent slopes -

Milan clay loam, 2 to 6 percent slopes, eroded
Maron fine sandy loam.

Owens clay loam, 1 tp 3 percent slopes

Owens~Rock ocutcrop complex, 3 to 10 percent slopes
Pits

Plevna fine sandy loam .

Pratt loamy fine sand, undulating

Pratt-Tivoli complex, rolling

Renfrow silty- clay loam, 1 to 3 percent slopes
Renfrow silty clay loam, 3 to 6 percent slopes
Renfrow-Owens clay loams, 1 to 4 percent slopes
Rosehill silty clay, 1 to 3 percent slopes
Shellabarger sandy loam, 1 to 3 pefcent slopes
Shellabarger sandy 'Inam, 3 to 6 perceént slopes.

-Shellabargér sandy loam, 3 to 5 percent s'Iopes. ergded

Tabler silty clay loam

* Tabler-Drummond complex-

Urban Yand-Canadian complex

Urban land-Elandco complex :
Uirban land-Farpum complex, 0 to 3 percent stopes
Urban -Tand-Irwin complex, 1 to 3 percent slopes

. Urban land-Tabler complex

Yanoss silt 1oam, O to 1 percent slepes

Yanoss silt loam, 1 to 3 percent slopes

Yanoss silt loam, 3 to & percent slopes °
Yanoss silt loam, 3 to 6 percent siopes, eroded
Yernon sandy loam, 1 to 3 percent slopes

Vernon sandy loam, 2 to 6 percent 'lupes
Ha‘ldeck sandy loam

Iprered o =dV e % oem
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- RTTACHMENT A -

DRAIHAGE CRITERIA MANUAL

April 15, 1%

PJLIHF.&LL INTENSITY TABLE FOR SEDSWICK COUNTY, KANSAS

The following tabulation-contains rainfaﬂ intensity in inches

6y

- DURATION . , RETURN PERIODS OF :
IN MINUTES ~ 1=YR 2-YR 5-YR 10-YR 25-YR 50-YR
5 "§=4.18- 5.57 6.53 7.41 . B.52 9.48 "
6.  3.99 5.32 5.25 7.04 8.16 9.0%
R 3.8 5.09 5.99 - 6.8 7.84 . =..B.1%
8 3,66 4.89 5.75 6.55 -, 7.55 "B.42
g 3,52 4.70 5.54 6.31 7.28 8.13
. 10 3.39, 4.52 5.34 6.09 7.04 7.86
n a.zr 4.36  5.16 5.89 6.81 7.6
12 . 3.8 0 - 4.2 4.99 8.7 6.50 7.38
N -3 3,05 L4088 - 4.84 . 5.53 6.41 L 1A
14 2.96 3,95 4.5 5,37 '6.23 6.9
15 2.87 | 3.83 4.56 5.22 " 6.06 6.7
- 16 2.78 -3.72 4.43. 5.08 5.90 6.5
17 2.7 3.61 4.3 4.85 5.75 6.4
18 2.63 3.5 4.20 4,83 . 5.6 6.2
i} 19 2,56 3.42 4.10 an 5.47 6.1
20 2.50 3.33 4.00 460 5.35 5.0
21 2.44 3.25 3.90 4.50 5.23 5.8
22 2.38 . 3.7 3.8) 4,40 5.12 5.7
23 2.32 3,10 '3,13 4.3 .5.01 5.6
24 2.27 . 3.m3 3,65 4,22 4.9 5.5
. 25 2.22-  2.96 3.57 4.13 4.8 5.4
26 2.20 - 2.90 3.50 4,05 4.72 5.3
27 . 2.16 2.84 3.43 3,98 4,63 5.2
... 28 2.14 2.78 . 3.37 3.90 4,55 5.1
29 2.1 2.72 13,30 3,83 4.47 5.0
a0 2.08 2.67 3.24 3.76 4.39 4.9
N 2.05 2.62 3.19 3.70 - 4.32.- 4.86
32 . 202 297 3.10 3.63 4.25 4.79
33 1.99 2.52- 3,05 3,57 §.18 &n
4 - 1.36 2.48 3.01 3.5 4N 4,63
. 39 1.93 2.44 2.98 3.45 4,05, 4.56
38 1.9 2.3y 2.93 3.4 3.99 4.50
37 1.89 2.35 2.88 3.36 3.93 4.43
37 1.87 2.32 2.84 N 3.87 4.57
3 .85 2.28 2,80 3.26 | 3.82 4.31
40 1.83 2.24 2.78 3.2z’ 3.76 4.25
41 1.81 2.21 2.72 3.17 N 4.19
42 1.79 2.18 2.68 3.13 3.66 4.13
. 43 1.77 2.14 2.64 "3.09 3.61 4.08
44 1.75 2.1 2.61 3.05 3.57 4.03
45 1.73 2.08 . 2.57 im 3.52 3.98

per hour as derived from ESSA Weather Bureesu Technical Paper
40 Modified to WMS Hydro-35, 1977 During First Hour~-
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ATTACHMENT A CONTINUED.
Page 3

RETURN PERIODS OF

no14s

DURATION - . . :
- IN MINUYES  1-YR 2-YR 5-YR 10-YR 25-YR 50-YR
. 81 1.00 1.23 1.65 1.92 2.24 2.57
92 - 1.00 1.22 1.63 1.50 -2.22 2.55
.53 0.99 1.21 1.62 1.89 2.20.- 2,53
94 0.58 1.20 1.61 1.87 2.8, 2.51
95 -0.97 1.19 1.59 1.85 2.17 2.49
9 - 0.9 1.18 1.58 1.84 2.5 .2.46
v © 0.9 1.17 1.57 1.82 2.13 2.44
98" "0.95 1.15 1.56 1.8% 2.02 .. 282
99 0.94 1.15 1.54 1.80- 2.10 2.4
100 D.23 1.4 -1.53 1.78 2.08 2.39
101 0.93 1.3 1.52 1.77 2.0 2.39
102 0.9z 1.13 1.51 1.75- 2.05 2.35
103 . 0, | 1.a2 1.50 1.74 2.08 2.3
104 0,80 L1 0 (1.4 1.73 2,02 2.31
105 0,90 " 1.10 1.47 1.72 2.0 2.30
106 " p.89- - 1.09 1.46 1.70 1.99 2.28
107 . 0.88 1.09° - 1.45 1.69 1.98 2.26
108 0.88 1.08 1,44 1.68 1.96 2,25
109. 0.87, 1.07 1.43 1.67 1.95 2.23
- 10 .87 , 1.06 2.42 1.65 1.93 © . 2.2V
W1 0.86 . 1.06 1.41 1.64 1.82 2.20
112 0.85 1.05 1.40 1.63 1.91 2.18
13 0.85 1.04 1.39 1.62 1.89 2.17
114 0.84 1.03 1.38 1.61 1.88 2.15
115 0.84 1.03 1.37 1.60 187 2.14
ns . 0.83 1.02 1.36 1.58 1.86 2.12
17 0.82 .00 1.36 1.58 ° 1.84 2.11
e . 0.82 1.01 1.35 1.57 1.83 2.09
19 0.8 1.00 1.34 1.56 1.62 2.08
120 0.81 . 0.99 1.33  _ 1.55 1.81 2.07-
DURATION . _ RETURN PERIODS OF .
IH_HOURS 1-YR 2-YR 5-YR - 10-1R 25-4R 50-YR -
2 0.81 0.9 1.33 1.55 1.81 - 2.07
3 0.59 0.72 0.97 1,13 1.32 1.51
4 0.47 . 0.58 0.78 0.91 1.06 1.2l
5 0.4V 0.49 0:66 0.77 0.89 1.02
-6 0.35 0.42 0.57 0.67 _  0.78 0.89
'8 0.28 0.34 0.46 0.53 . 0.62 0.71
o 0.23 0.29 0.39 0.45 '0.52 0.60
12 0.20 0.25 0.33 ©.39 0.45 0.52
18 - 0.15 0.18 0.24 0.28 0.33 p.38
24 0.12 0.15 0.20 v.23 0.27 0.3

.
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1 - ATTACHMENT B o
I DRAINAGE CRITERIA MANUAL

INCREMENTAL INFILTRATION YALUES TH INCHES

j . Time ' - 5CS Hydrolegic Soil Group -
. - muus** . . I . E . E_ ‘E

? ' 5 .33 .26 18 a2
. - 10 . .25 17 .04 .04

15 . .18 1 05 7 .02

a - . S R .13 .07 .03 .02
25 . .10 .05 OFe~ o —1, 02

30 * .08 .05 .03 .02

1 35. . .08 .05 .03 .02 |
. 40 , .08 .05 .03 .02

X 45 . . . .08 .05 . .03 .02

l 50 - .08 .05 .03 ;02
55 . ) .08 . .05 - .03 .02

- -1 . - .08 .05 .03 .02

- - 65 _— .08 .05 .03 - .02

T Jjo . =08, .05 .03 .02
. 75 , : . .08 - 05 .62 .02
. B0 — 08— -85 L3 - 02

] . 85 - .08 .05 .03 .02
90 . .-08 .05 .02 .02

85 .08 .05 .03 . .02

‘ 100 . .08 .08 .03 .02
: : 105 087 .05 .03 .02
110 . .08 . 208 .03 .02

115 .08 .05 .03 R

20’ L. .08 .05 .03 .02

+*Time at end of the tin:le {ncrement

o

N NOTE: Values for 125 minutes and additfonal § minute increments shal
) be the-same as, those shown for 120 minutes. . ;

- ——



ATTACHMENT C

DRAIRAGE CITERIA MANUAL

DEPRESSIOM STORAGE LOSSES

T Total loss
Surface Type -{Inches) .
Impervious: '
-t dimy -t
Paved Areas 0.1
Flat Roofs. . g."l)

Sloped Roofs .05
: Petl"v:ldus:
Lawns dnd Griss . © 0.3
0.4 -

_Wooded Areas and Open Fields -




. ATTACHMENT D.

-DRAIKAGE CRITERIA

{3 pages)

RECDHHEHDED RURDFF CDEFFICIENTS FOR RATIONAL HETHDD

Land Use or

1.

2.

)
\
} surface Charactaristics
]
i

Business:
‘Downtown Areas
Neighborhqod Aress

Res{dent{al:

- A gingle Family (Seil Eroup D)

| et

Acre’
1/4 Acra
1/3 Acre
. 1/2 Acre
3/4 Acre .
1 Acre - .

Hu1ti—Fam11§-{Soi1 GrouE-D)

—_ -Unit (detached) -
Multi-Unit (attached)
Apartments

Percaent
Impervious

Single Family {Soil Group C)

I/8 Acre
1/4 Acre
1/3 Acre
1/2 Acre

© 3/4 Acre
1 Agre

Multi-Family (Soil Group C}
' Mu lEi—Un\E iaetacﬁeag
Multf-Unit (attached}
Apartments

51n91e-Fam{1y {Sofl Gfoup B).

1/8 Acre
1/4 Acre

-~ 1/3 Acre

- 142 Acre
3/4 Acre -
1 Acre

Multi-Family {So0i1 Group B)
Fulti-Onit (detached)
. Muiti-Unit (attached)
N Apartments

85
70

50
38
30
25
22

2

60
65
15

50
38
io
25
27

20

&0
65
15

50
38

T30

25
22
20

&0
65
15

.

AND PERCENT IHPERV!DUS FDR URIT HYDRUBRAPH WETHOD -

Freguency, ..
£ 2 i . i
D.B4 0.85- 0.87 0.
0.68 0.69 0.73 - 0,
0.57 0.5) ey 0.
0.50 0.54 0.62 1]
0.46 0.50 0.5% 0
0.42 0.44 0.56 0
0.42 0.46 0.55' v 0
0.4} 0.45 0.54 - 0
0.62 0,66 0.72 0
0.64 . - 0.68 0.73 ]
0.70 0.73 0.78 ° 0
0.58 D.58 0.64 C
0.48 0.51 0.57 C
0.43, 0.46 0.53 t
0.40 0.43 0.50 -
0.39 D.42 D.49 (
B.37 . 0.40 0.48 {
D.60 0.63 D.69 A
0.63 0.66 6.7 |
0.68 n.72 0.77 {
0.52 0.54 0.59
0.44 0.46 0.52
0.3% 0.41 0.47
0.35 0.38- 0.44.
0.34 0.36 0.42
0.33 0.3% 0.40
0.58 0,80 0.65
0.51 0.564 0.68
0.57 0.70 0.74



[—LE) ..

— — *

Soil Group A N
Zlope iess than 1%
Slope 1% to 4%
Slope more than 4%

S0l Group B

*= STope less than 1%
Slope 11 to 4%
Slope ‘more than 4%

Sail Group C .
S1ope less than 1%

. Slope 1% to 4%
Slope more than 4%

Land Use or

rface Characteristics .Jwpervious
Single Family (50f} Group A) )
1/8 Acre i . 50
/4 Acre . 38
1/3 Aere 30,
1/2 Acre 25 -
3/4 Acre 22

- 1 Acre 20
Ml ti-Family (Soil Group A)

. Wt -Onit EEetuﬁgaS_ 60
Multi-Unit (attached) 6%
Apertments 75

.- 3.~ Industrial: - o
Light Areas o
Heavy Areas 30
4, .Pl_aygrnunds: 15
's. Schools: a0
A. Raiiroad Yard Areas: 30
T, Undeveloped Urban Arehs:
© offsite Flow Andlysis 45
{when 1and usé not defined)
8. Streets:
Paved 99
Gravel 00
9, ODrive, Parking Lots and Walks: 96
- 10. Roofs: 40

. 11. Urban Lawn Areas (See Hote f{g. 1 below):

- 00
0o
0o

00
oo
00

- Qo
00
0o

-2-
¥ Frequency .

z 5 ALY 3
0.47 0.50 D.B4 C
0.39 0.4 0.45 c
0.33 D.35 £.39 ¢
£.30 0.31 .0.35 €
0,28 0.28 T 0.33, {
0.26 D.28 0.3z, {
0.55 0.57 0.51 t
0.58 . 0.60- 0.64. {
0.65° 0.68 0.72 ¢
0.68 0.569 Ty {
0.74 0.76 0.7% N
D0.33 0.35 0.42
D.49 0.51 0.56 . |
0.43° 0.45 0.50
0.52 - 0.54 .59
0.87 0.BB . 0.%0
0.24 0.26 0.33
0.87 0.87 - 0.88
0,80 0.85 0.50
0.08 0.09 0.13
0.12 0.13 0,17
0.16 0.17 0.21
0.16 0.18 0.24
0.20 0,22 0.28
0.24 0.26 0.32
0.24 0.27 0.35
0.26 0.29 0.37
0.28 0.3 0.39



Land Use or Percent

Fraguency
rface Chg_racteri_stics Impervious 2 ) 10 kI
| Sof] Group D o .
ope less than 'Ii 0o 0.28° 0.23 0.43 0,
Slope 1% to 43 oo 0.30 0.35 | 0.45 0,
1 Slope more than 4% 00, 0,32 0.37 0.47 D.
Note MWo. 1: Coefficients shown in the above tabie are for pervious, open spa
areas with thick turf which includes pervious areas in parks and cemeteris
‘ Coefficients shown above must be increased 0.02 for use with dgricultun

pasture. areas. Coefficients shwn above must be reduced by 0.04 for use wi’

agricultural -cultivated areas. “Erovp A soils are well-grafned, coarse textur

sands with high infiltration ratas. Group B soils.are moderataly well-draine

moderately coarse textured sofls with moderate 1nf1'ltrntion rates. Eroup

soils arz moderately poor-draingd, moderataly fine textured sQfls with s)

e Infiltration rates. 6Grovp D soils are ponr-drained fine textured soils wi
- very slow infiltration rates. C Remem e

P

GENERAL NOTE: These Rational Formu‘la coefficiants may not be vnlid fur basi
TZ0 acres or larger.

s’
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.~ ATTACHMENT F

" DETERMINATION OF DIMENSIONLESS

WATEKSHED CONVEYANCE FACTOR () o
B=8 +92 ) X
4] ) Cla cati
0,8 ‘Extens{ve channel, improvement and storn sewev-systam, closed
conduit cHannel system
0.7 Moderate channel improvement and storm sewer system.
0.8 . Some channel imprévement and'stnm ‘sewers, main'l,\'r’-’;:]eaning
and enlargement of existing channel. -
0.9 Little channe] fmprovement and sterm sewers.
1.0 Natural channel condftions.
% B 153 5733 - - — -
0.0 No channel vegetation. )
0.3 Light channel vegetatfon.
0.2 Moderate channel vegetation.
- 0.3 Hedvy channel ve;;eta'tinn.




32

" Natercourse slepe, ft/ft

.50 -

X

20 =

H

b3
SN
éi," ¥
4

.01 -

1 ] L B T . I
1 . 2 4 5 10 20
Average velocity, fifsac

Flpue 3 —Average relocities for extfmating trave] tilin for thallow toncentruiad fow,

N
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. HEC-RAS Pan: Plan 01 River; 4 Mbs Cresk Reach: Oak _Profie: PF 1
Tt AT o O 3] e Tk T Wt S LW et Gl 1

G )5 Sl b oTop ) L HE UM #Chl 3

] y h ; ', E E ! Y ¥ i ; a ! = ; ¢ ki m
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Pian Plan 01 4Mlle Creek Oak RS 2581.201 Profile: PF 1
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Plan: Plan 01 4M|Ie Creek Oak RS:2353.077 Profile: PF1
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Plan: Plan 01

4 Mile Cmek Oak RS: 1808

Proﬁle PF 1
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4 Mile Creek  Cak RS 1527.282 Profile: F'F1
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River, 4 mle creek

Reach: osk Profie: PF 1

{et) e 1! : S o i 7@’ E 5 : m;,‘% 3 X 2y ; ;-;5»
1817.00 1362 43 1360.38 138287 0.003911 4.47 800.0¢ 200.00 0.5
Culvert

1817.00 1355.50 1381.08 1458.71 1301.60 0.008573 £.53 MiTe 480.70 0.43

1817.00 1355.20 158108 135603 1381.13 0.000805 .54 127584 350.00 D.15

; 1817.00 1355.00).  1380.71 1358.54 1380.79 0.0¢2435 272 526.00 200.00 025
7 1817.00 1354.70]° 138025 1357.83 1380.33 0.002715 2.85 851,81 . 233.00 025
1817.00 1353.88 1359.58/ 1257.03) 1288,73] - 0.081119) 1.90 1085.49 4440 017

1817.00 1352 53 1350.28 1285584 1359.32 0.000850 2.00 1062.08 290.00 0.18
2045.00 1351.48] 1350,00 1355.37 1356.09) 0.000622 1.57 1650.08 363.32 0.13




Head (/e 1
i

1

Vel Total (f)s)

TWax ChiDpthim 7
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Length Wid ()]

e
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948.25 311.79 65.25
1817.00
324.49 55.92 109.29
5.83
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224111
55.92
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515 5.50 224
Plan: nproposald 4 mile creek  oak RS: 1550.643 Profile: PF 1
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S 25 e
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1810 Profile: PF 1
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Plan: nproposal«l 4milecmek oak RS: 1353 994 Profile: PF1
ES Hlavim s | 1360.79 [[Eleme : ‘Bt OB Channeli v R )
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Plan nproposau 4 mile craek oak RS: 405 9100 Proﬁle PF1
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