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LETTER OF TRANSMITTAL

Professional Bngineering Consultants, pa
303 S. TOPEKA = WICHITA, KANSAS 67202 = 316-262-2691 = FAX 316-262-3003
www.pec]. com = designers@pecl.com

TO: _City of Wichita DATE: _October 2, 2006
Storm Water Management PROJECT NO.: _36-04115-003-5526
7" Floor - City Hall PROJECT: _Oak Creek 3rd Addition
455 N. Main
Wichita, KS 67202
ATTENTION:__Scott Lindebak REFERENCE: _Revised Storm Water Drainage Report

FROM: _Shawn Bryan

WE ARE SENDING YOU: Attached [l Under separate cover via the following items:
[l Shop drawings [] Prints [] Plans [] samples [] Specifications
[C] Copy of letter [] Change order [
COPIES DATE NO. DESCRIPTION
1 10/02/2006 1 Revised Storm Water Drainage Plan & Calcs for Oak Creek 3™ Addition

THESE ARE TRANSMITTED as checked below:

For approval ] Approved as submitted Xl Resubmit _1 copies for approval

Xl For your use 1 Approved as noted ] Submit copies for distribution
[] As requested [_] Returned for corrections [ Return corrected prints

[] For review and comment ]

] FOR BIDS DUE [ JPRINTS RETURNED AFTER LOAN TO US

REMARKS: Scott here is the revised storm water drainage report for Oak Creek 3 Addition. | made you another
drainage report with the additional information you requested. 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.
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3. The lot grading plan for Lots 1-4, Block 1, do not have a minimum 1% backyard
grades. Please provide a plan that includes additional spot grade elevations to
determine the location of the runoff, with flow arrows.

| have enclosed a copy of the Chateau Parkway roadway plans. This shows that
the grading for this area in question drains to the roadway and then through the
storm water system. | have enclosed the StormCAD calculations for the roadway
inlets to show the capacity is adequate for the flows. The plans are still in the
process of being finalized and not finished yet.

4. The inlets located in Chateau Parkway need to be evaluated for inlet capacity.
Please evaluate bypass and sump conditions, to ensure runoff will be able to
reach the intended detention ponds.

| have enclosed a copy of the Chateau Parkway roadway plans. This shows that
additional inlets have been added to the roadway to account for additional flows.
The plans are still in the process of being finalized and not finished yet. | have
also included the StormCAD calculations for the location in question.

5. The drainage plan should delineate the floodplain and floodway, with scaled
location and by elevation. The plan should include the hydrologic and hydraulic
runs for the unstudied tributary that are used to establish the minimum pad
elevations.

| have included a map of the site with the FEMA floodplain mapped according to
elevation. | have also included the HEC-RAS models that were used to establish
the minimum pad and the station mapping.

6. The FEMA floodplain and floodway shall be located within a platted Reserve for
Lots 1-5, Block 3.

| have enclosed the HEC-RAS models with a levee located at the property line of
Lots 1-5, Block 3, showing that if these lots were to be filled in the future that it
wouldn’t raise the water surface profile for the 100 year storm event by more than
1'. Therefore these lots aren’t included in a floodplain/floodway reserve or
easement and can be filled in the future with the appropriate permits.

7. The view-out elevation of Lot 1, Block 2, uses the same elevation as the 100-yr.
water surface elevation of the existing pond located within Reserve E.

There will be a 1’ to 2’ berm placed in the back part of Lots 1 & 2, Block 2, to
account for the 100-yr. elevation in the pond. This water will then be drained to
the east and into Oak Creek Parkway.
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8. The pre/post discharge calculations should include the 2 & 5 year storms at the
minimum, in addition to the 100-year event.
| have included the calculations for the 2 & 5 year storm events. To meet the
requirements we will be placing modified drop inlet structures with orifices on
Ponds D, H & F as their outfall structures. The calculations for the sizing of the

orifices has been included along with preliminary details of the outfall structures..

9. The drainage plan should be submitted in pdf format, including the grading plan
and calculations.

This will be included once the drainage plan has been approved.
If you have any questions feel free to contact me at (316) 206-1316.
Sincerely,

PROFESSIONAL ENGINEERING CONSULTANTS, P.A.

Shawn R. Bryan, P.E.
Project Engineer

SRB/tac

Encl: As noted



Oak Creek 3™ Addition
Wichita, Sedgwick County, Kansas
09/11/06

Oak Creek 3" Addition is a 21.3 acre residential development. This development is part
of the Oak Creek Development Master Plan. Oak Creek is a 154.5 acre, commercial and
residential development on the southwest corner of 21* Street North and Greenwich Road
within the city limits of Wichita in Sedgwick County, Kansas. The 32 lot development
consists of streets, storm sewer and detention ponds. This report contains a drawing of
the drainage plan, supporting calculations and data for the Oak Creek Addition including
the Oak Creek 3" Drainage Plan.

Hydrology

The proposed plat lies in the NE 1/4, Section 9, T27S, R2E. The soil on-site is comprised
primarily of Goessel Silty clay, Irwin silty clay loam and Rosehill silty clay, which are all
classified in hydrologic group D. Elandco silt loam is present along the West Fork of
Four Mile Creek. The land is currently vacant, with the exception of streets and
construction of the storm water system for Oak Creek 2" Addition, and is wooded/
grassland throughout. The site is bordered to the north by 21* Street North, to the south
by the Burlington Northern Railroad, to the east by Greenwich Road and to the west by
the Remington 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 contributing 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 Fork of
Four Mile Creek. Existing Basin C drains to the south and west to the Remington Place
3" Addition. Existing Basin D drains to the east Greenwich Road to a 36” RCP under
Greenwich Road. 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
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 after
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 will have
large residential lots located next to the West Fork of Four Mile Creek. 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

occur 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 following: 1”
= 100’ topographic map with 2’ contours of the site, a Sedgwick County Soil Survey

Map and noted references.

Storm Sewer Design

For the storm sewer hydrologic analysis, the Rational Method was used. Runoff
coefficients were estimated using 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,

etc, 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 5-9.

It has been assumed that Tc for street flow is equal to Tc for pipe flow. Thisis a
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, Hydraulic 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 20 109
B BOTH 47 153 20 26
c BOTH 39 I 20 57
D BOTH 62 52 20 15
E POST NA A 20 20
F POST ~ NA N/A 25 50
[<] POST ~ N/A NA 25 165
H POST NA NA 30 38
ITOTAL DISCHARGE | 280 278

*++* Note: Only ponds D, F, G & H discharge in the post-development conditions.
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OAK CREEK 3RD ADDITION

PRE VS. POST RUNOFF CALCULATION
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OAK CREEK 3RD ADDITION
FOUR MILE CREEK WATER SURFACE ELEVATIONS

16.37 1356.85 1356.85 0.00
405.91 1358.05 1358.05 0.00
828.54 1350.04 1359.12 0.08
1184.83 | 1359.47 1359.99 052
1363.99 | 1359.60 1360.55 0.95

1550.64 | 1359.99 1360.98 0.99
- 1810.00 | 1360.41 1361.01 0.60
2170.00 | N/A N/A

12176.24 | 1361.78 1362.35 0,57
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HEC-1 ANALYSIS FOR OAK CREEK W/ 2nd & 3RD ADDITION BASIN

PROPOSED CONDITIONS - DETENTION BASINS ONLY
100-YEAR STORM - POST DEVELOPMENT

OUTPUT CONTROL VARIABLES
IPRNT 0
IPLOT 5°
QSCAL 0.

HYDROGRAPH TIME DATA
NMIN 15
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HYDROGRAPH PLOT SCALE
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DAVIS, CALIFORNIA 95616
(916) 756-1104
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hkdr Wkl hhkk hhh hhkhk hhdk FR® hhkk Whk AR REE hAh kwd hbh hdEd Ahh khk kkd kA k AhRk A E Adh bk AAR AR AR Y RAE AR hhkd Ak RN
hh Ak

ARk EA AN ARNRNAA
0 *
33 kK * E *
* *
REEEAR RN RERAN
34 KO QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

RRE AER AN AR AAR AR AW SRD ERE AAd SRy ARk SRR VR SRR FEd Ahd AA® hhk hhw hRh KRd AWd Ahd wkd hhh whk Ahd Akk AR kAR
rh® ke

12322322222 F 2 1)
* *
49 KK * PONDE *
* *
REAEARENRAR RN
S0 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

dhk hhhk Ahkk Ktk hhkhk Rk KAk khd ARk kdhk AhE khkhk hkk wkk Akh hkkdk ARk Akh MR RRN AR AR AhN ARk Wk kR h RRE Ahh khkk Ahh ARk
Page 9



¥k k¥

58 KK

59 Ko

Wik thkh
*hkdk wkk

61 KK

62 KO

ek kikk
dhk wkk

77 KK

78 KO

ke

tkk

Ahkhkkhhkbhhhrhy
% *

[y

* RTEL *
* *

whkkkhhhhhhhkik

OUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QSCAL

revout.txt

5 PRINT CONTROL
S PLOT CONTROL

0.

HYDROGRAPH PLOT SCALE

Ak hhk khkhk Whkk ik khh kik hhkk RExk kEkN *** bk ARR KNN bk ik Fhkk khkk kidk khkk khd hkk Skh hhk A% hhkh k& *k¥

(222 X322 23 22222
* *
* B *
* *
(2222222222222

OUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QSCAL

Akt huh hhkk WAk KAk Rhk hhk Kk Akk RRk Whh A¥h AkE KEkhk KEKk RRkX kRN ANk Akk Shkd Thk kkk khkk hikd

KhhkXhtxdhhihd
* *

* PONDB *
* *

kbbb hhhihkn

OUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QSCAL

5 PRINT CONTROL
S PLOT CONTROL

0.

HYDROGRAPH PLOT SCALE

5 PRINT CONTROL
5 PLOT CONTROL

0.

HYDROGRAPH PLOT SCALE

pPage 10

kk kkk khhk kikk



Rk Nhhkk feek khkk hkk hhk wkhk kAh

ki whd

86 KK

87 KO

fhkh Wik
whk hbk

89 KK

90 Ko

wfek Nk
*hkk kit

105 KK

106 ko

wak

wkk

whhkhhkhbhkhih

* *

* RTE2 *

* *

1222222222212 4]

OUTPUT CONTROL

IPRNT
IPLOT
QSCAL

fekk khkk RWhkk *kh whk

(2122222222224

] *

* C *

* *

L2222 222222222

OUTPUT CONTROL

IPRNT
IPLOT
QSCAL

fkk hhkk Ahkk hhhk whd

RRURREEIARRKAR
. *
* PONDC *
* #
EREAAARFERERRS

OUTPUT CONTROL
IPRNT

revout.txt

Kkhk Fhkk KAk KkEkt KEW KEhk ARk KhkR Khkk Hhk Ahkh Rhd ARk KAk *kkdk kuk hkd Rhkhk Akk Ak *kk khdk 4Nk

VARIABLES
5 PRINT CONTROL
5 PLOT CONTROL

0. HYDROGRAPH PLOT SCALE

ik fhk KRk ARk HARE hhd hhkh KAk FAE KAk Rhd hkk khkk hhkd Ahkk khkd Akh Fhd whd Ahhk hkhkh khkhk ik

VARIABLES
S PRINT CONTROL
S PLOT CONTROL

0. HYDROGRAPH PLOT SCALE

Ahkh hhkk Ahk Rhkk Whd ATAR fkdk AN RAh Whh Ahkk kdhk hhkhk Ahdk Ahkk AEE Ahd Ahd hhh Ahh hhk Akh

VARIABLES
5 PRINT CONTROL

Page 11
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Rhh Ahkhk Whkw
kkk hkk

114 KK

115 Ko

*hk whkh Tk
ke whR

117 kK

118 Ko

dhdh hhkhk hhd
hkh fkk

133 KK

IPLOT
QSCAL

kkd whET Ak whh ok

(22288222 2222}

* *

* RTE3 *

* *

hkdhhkkihhhhhhd

OUTPUT CONTROL

IPRNT
IPLOT
QSCAL

kkhk hkk khk WhEd ki¥

Rhehfekdkdhtehithhd
* *
* D *

*
hhhhkthkhhhhdkdh

OUTPUT CONTROL
IPRNT
IPLOT
" QSCAL

kkd kkk hikhk khk Ah¥

L e TR T IT e
* *
* PONDD *
* *
TRk kAR RAARARAN

--5

revout. txt
S PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

AhR EAN RAR AR NAE hhh Fhh whkk Rhkdk dhkdk Rhk Ahkd Ahd kddk khkk khkdt whkdk Fhk FhE RAF AAE KAh Akk

VARIABLES

5 PRINT CONTROL
5 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

Rhkh Ahkhk KRk Hhk kkd KAKE kkk kkk khkh Fhd FAE AhE wAhk kkk whkk hhd hhkdh hhkd khkk hhkh Akh kdhk ek

VARIABLES

*k¥

5 PRINT CONTROL
5 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

* whh hhkh khkk khkk Rk fhkhk hhkk Ak kikk whkk Fhe

Page 12
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134 KO

OPERATION

YDROGRAPH AT
+

ROUTED TO
*

HYDROGRAPH AT
+

ROUTED TO
+

ROUTED TO
i

HYDROGRAPH AT
+

revout.txt

OUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QSCAL

5 PRINT CONTROL
5 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

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

STATION

PONDA

PONDE

RTE1

AREA

.01

.01

.01

.01

.01

.02

TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6
3.50 4.50 5.30 6.10 7.00 7.80
1 FLOW 19. 26. 32. 38. 44. 50.
TIME 12.00 12.00 12.00 12.00 12.00 12.00
1 FLOW 13. 19. 24, 29. 35. 40.
TIME 12.25 12.25 12.25 12.25 12.25 12.25

** PEAK STAGES IN FEET **
1 STAGE 1388.80 1389.00 1389.13 1389.26 1389.38 1389.48
TIME 12.25 12.25 12.25 12.25 12.25 12.25
1 FLOW 18. 25. 31. 36. 43. 49,
TIME 12.00 12.00 12.00 12.00 12.00 12.00
1 FLOW 11. 13. 15. 17. 19. 20.
TIME 12.25 12.50 12.50 12.50 12.50 12.50

** PEAK STAGES IN FEET **
1 STAGE 1373.88 1374.34 1374.75 1375.15 1375.58 1375.96
TIME 12.25 12.50 12.50 12.50 12.50 12.50
1 FLow 11. 13. 15. 17. 19. 20.
TIME 12.50 12.75 12.75 12.75 12.75 12.75
1  FLow 27. 36. 43, 51. 59. 67.
TIME 12.00 12.00 12.00 12.00 12.00 12.00

Page 13



ROUTED TO
+ PONDB

ROUTED TO
+ RTE2

HYDROGRAPH AT

ROUTED TO

+ PONDC
ROUTED TO

+ RTE3

HYDROGRAPH AT
+f D

ROUTED TO
* PONDD

**% NORMAL END OF HEC-1 ***

02

.02

.02

.02

.02

.02

02

revout. txt
1 FLOW 22. 30.
TIME 12.25 12.25
** PEAK STAGES IN FEET **
1 STAGE 1376.26 1376.55
TIME 12.25 12.25
1 FLOwW 22. 30.
TIME 12.50 12.50
1 FLow 27. 37.
TIME 12.00 12.00
1 FLOW S. 7.
TIME 12.75 12.75
** PEAK STAGES IN FEET *+
1 STAGE 1372.93 1373.26
TIME 12.75 12.75
1 FLOW 5. 7.
TIME 13.00 13.00
1 FLOW 17. 23.
TIME 12.00 12.00
1 FLOW 8. 11.
TIME 12.50 12.50

** PEAK STAGES IN FEET **
1  STAGE 1366.13 1366.53
TIME 12.50 12.50

Page 14

36. 43. 50.
12.25 12.25 12.25

1376.77 1376.97 1377.18
12.25 12.25 12.25

36. 43. 50.
12.50 12.50 12.50

45. 53. 62.
12.00 12.00 12.00

9. 12. 14.
12.75 12.75 12.75

1373.51 1373.75 1374.01
12.75 12.75 12.75

9. 12. 14,
13.00 13.00 13.00

28. 33. 38.
12.00 12.00 12.00

15. 18. 22.
12.50 12.50 12.50

1366.81 1367.07 1367.36
12.50 12.50 12.50

56.
12.25

1377.37
12.25

56.
12.50
69.

12.00

17.
12.75

1374.23
12.75

17.
13.00

43.
12.00

26.
12.50

1367.61
12.50



UNOUT.TXT

1***#‘*ttti****itﬁ*it**t*ii*t*****tt**iit*
REERERRNRRRRRRRNRRNRARBRERARNRNRRNNERERN

*
*

*

*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * U.S. ARMY CORPS OF

ENGINEERS *

* JUN 1998 * HYDROLOGIC ENGINEERING
CENTER *

* VERSION 4.1 609 SECOND STREET

*

DAVIS, CALIFORNIA 95616

o Rug DATE 28SEP06 TIME 15:32:35 * (916) 756-1104

®

A2 222222 22 ARl 2R R 22222322 12222
L2242 L 2822222222222 2222222212222 222

STRUCTURE

X X XXXXXXX  XXXXX X
X X X X X XX
X X X X X
XOXXXX XXXX X XXX X
X X X X X
X X X ' X X X
X X XXXXXXX XXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HECIKW.
THE DEFINITIONS OF VARIABLES -RTIMP- AND ~RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. 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

HEC-1 INPUT PAGE 1

LINE ID.......1.......2.......3.. .4.......5. .6.  ...7. ...8.......9......10

Page 1



**% | TST *k¥
*hk CREE **%*

Avihw

UNOUT . TXT

100-YEAR 24-HOUR STORM

1D

1D

*DIAGRAM

IT 15 06SEPO6
IN 15 06SEPO6
10 0 5
JR  PREC 3.5
*

*

*

*

KK A

KO 5

*

* 34.55 ACRES

BA 0.0540

PB 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
PC 0.9609 0.9654
PC 0.9987 0.9995
LS 0 85
u  0.38

*

*

*

KK B

KO 5

*

: 87.14 ACRES

BA 0.1261

PB 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

HOOOOOOO

[efelofolele]

1200
1200

4.5

.2449
.6293
.7670
.8299
.8810
.9286
.9695
.0000

.2449
.6293
.7670
.8299
.8810
.9286

0 06SEPO6
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
0.8857 0.8896
0.9314 0.9337
Page 2

[elolelolalo ]

[=)oYo Yo lo o)

2000

7.0

.4259
.6803
.7901
.8433
.8929
.9380
.9795

.4259
.6803
. 7901
.8433
.8929
.9380

OO0 0O00O00

[=felelalela)

7.8

.4694
.6961
.7959
.8520
.8997
.9418
.9821

.4694
.6961
.7959
.8520
.8997
.9418

[olololelelo o)

COOOOoO0o

.5060
.7107
.8036
.8582
.9059
. 9452
.9875

.5060
.7107
.8036
.8582
.9059
.9452

[eleololel e )

[elofololeo)

.5363
.7219
.8095
.8635
.9116
.9508
.9926

.5363
.7219
.8095
.8635
.9116
.9508

COO0OO0OO00O

COO0O00O0O

.5638
.7351
.8138
.8678
.9167
.9560
.9974

.5638
.7351
.8138
.8678
.9167
.9560



LINE

35
36

PC

UNOUT . TXT
0.9609 0.9654 0.9695 0.9732 0.9766 0.9795 0.9821 0.9875 0.9926 0.9974
0.9987 0.9995 1.0000

OCO0COOO0O0 O

OO0 OOO0O0O00O ©

0 85 0
0.47
....... b IR S |
C
5
3.33 ACRES
.0052
1.00
.0000 0.1446 0.2449
.5882 0.6096 0.6293
.7455 0.7560 0.7670
.8206 0.8260 0.8299
.8730 0.8774 0.8810
.9212 0.9252 0.9286
.9609 0.9654 0.9695
.9987 0.9995 1.0000
0 85 0
0.39
D
5
29.45 ACRES
.0460
1.00
.0000 0.1446 0.2449
.5882 0.6096 0.6293
.7455 0.7560 0.7670
.8206 0.8260 0.8299
.8730 0.8774 0.8810
.9212 0.9252 0.9286
.9609 0.9654 0.9695
.9987 0.9995 1.0000
0 85 0
0.62

[~le]ololele L)

HEC-1 INPUT

..... VU SN : FURIRAY SRR  JURRRRS. |
.3146 0.3741 0.4259 0.4694 0.5060 0.5363
.6485 0.6647 0.6803 0.6961 0.7107 0.7219
~7758 0.7823 0.7901 0.7959 0.8036 0.8095
.8372 0.8384 0.8433 0.8520 0.8582 0.8635
8857 0.8896 0.8929 0.8997 0.9059 0.9116
.9314 0.9337 0.9380 0.9418 0.9452 0.9508
'9732 0.9766 0.9795 0.9821 0.9875 0.9926
.3146 0.3741 0.4259 0.4694 0.5060 0.5363
16485 0.6647 0.6803 0.6961 0.7107 0.7219
-7758 0.7823 0.7901 0.7959 0.8036 0.8095
'8372 0.8384 0.8433 0.8520 0.8582 0.8635
8857 0.8896 0.8929 0.8997 0.9059 0.9116
‘9314 0.9337 0.9380 0.9418 0.9452 0.9508
19732 0.9766 0.9795 0.9821 0.9875 0.9926

[eelotolele o)

Page 3

0OO0O00O00O

[o]efelolelelo]

...10

.5638
.7351
.8138
.8678
.9167
.9560
.9974

.5638
.7351
.8138
.8678
.9167
.9560
.9974
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UNOUT.TXT
100-YEAR, 24-HOUR STORM

IO OUTPUT CONTROL VARIABLES
IPRNT 0 PRINT CONTROL
IPLOT S PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 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
Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION

RATIOS OF PRECIPITATION

3.50 4.50

AR REkR KEE RRN BEE RER RAK RER A% A% AXE XER ARk AR ARE XRE REN KRR NE® &hd AAN Ak A Eh AAS RhE khd AR AAA Ahd AhkE bk

Rk NER
122232322422 0344
* *
7KK ¢ A *
* *
122222232222 %42 4
8 Ko OUTPUT CONTROL VARIABLES

5.30

6.10 7.00 7.80

Page S



UNOUT.TXT

IPRNT S PRINT CONTROL
IPLOT S PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

TRk Rhkd AEhk AEET Ak Ahh ARk AEE ARE &R hRE Fkhk KAEY Ak b d kb FAE A d ThE AEE RAE AdEk AR E AR T Ak AR FAhE KA AR whkh wkN
*kd wEE

b3 222223222224
* *
21 KK * B *
* *
(2232222 22 22 %2
22 xo OUTPUT CONTROL VARIABLES
IPRNT 5  PRINT CONTROL
IPLOT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

ARE NEY KEEk AEE REE RAR AWE AAR RN KRN WEh AAX AAE KXY AR ARR KRR Fhkh FAT RAN KUE AR E REE AAh WA RAE kAN AR AER AhE AAR
ek hkk

RAAERRAASRRNAR
* »
35 KK * c *
* "
ERERRRNNRRARAN

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

SRk Adk Rhk Ak KXY Adkh Wk d ARh KEE TAE RRE AEE AN AR AEE AAE SRR AR AAE AWE AVE WhE AR AR AAE AR AEE AN TR SRR AhR
hhh bk

EhAaERRAREEARE
* *
49 KK * D *
* *

Page 6



+*

+

+

+

UNOUT . TXT

222212222
50 Ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS

FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6

3.50 4.50 5.30 6.10 7.00

HYDROGRAPH AT

A .05 1 FLOw 20. 30. 39. 48. 58.
TIME 1.50 1.25 1.25 1.25 1.00

HYDROGRAPH AT
B .13 1 FLow 46. 68. 87. 108. 131.
TIME 1.50 1.50 1.25 1.25 1.25

HYDROGRAPH AT
C .01 1 FLOW ‘2. 3. 4. 5. 6.
TIME 1.50 1.25 1.25 1.25 1.00

HYDROGRAPH AT
D .05 1 FLOW 16. 23. 30. 37. 45.
TIME 1.75 1.50 1.50 1.50 1.50

*%% NORMAL END OF HEC-1 ***¥

Page 7

7.80

68.
1.00

153.
1.25

52.
1.50



Developed Conditions



oout.txt
1*ﬁ*******************************t*******
FETETERF TR LTI LTI S22 S22 222 X 8 J
* * *
*
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) ¥ * U.S. ARMY CORPS OF
ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING
CENTER *
* . VERSION 4.1 * 609 SECOND STREET
* 4 DAVIS, CALIFORNIA 95616
*
* RUN DATE 020CT06 TIME 09:24:41 (916) 756-1104
*

*
*
(22222 LI LLLE R 22222222 22 s Rt sl ddd
KRERRARRRAKRRARRRANRXRRRRRRAER R AN R RNk

XXXXXXX XXXXX
X
X
XXXX
X
X X
XXXXXXX XXXXX

XXXXX

HKX X X XXX
%
XHXXXX XX
XX XXX
§ X
XXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HECIKW.
THE DEFINITIONS 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 81. 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 10, 2. 3. 4....... - JRUY - SRR A 8.. ..9......10



L 2.2 4 LIST *k¥
*** FREE ***

WN =

NV ha

oout. tx

t

HEC-1 ANALYSIS FOR OAK CREEK W/ 2nd & 3RD ADDITION BASIN

PROPOSED CONDITIONS - DETENTION BASINS ONLY

100-YEAR STORM - POST DEVELOPMENT

iDp

I

1D
*DIAGRAM
IT 15
IN 15
I0 0
IR PREC
x

*

KK A
KO 5
BA 0.0149
PB 1.00
PC  0.000
PC 0.029
PC 0.064
pc 0.110
PC 0.181
Pc 0.735
PC 0.850
PC 0.907
PC  0.952
PC 0.982
LS 0
uo  0.200
*

*

*

KK  PONDA
KO 5
RS 1
SA 0.50
SE 1388.0
sQ 0
sQ 113.1
SE 1388.0
SE 1390.5
*

*

KK E
KO 5
BA 0.0150

27SEPO6
27SEPO6
5

3.5

.003
.032
.068
.115
.193
.754
.858
.912
.955
.985

85

COO0O0COO0OO0O0O

ELEV
0.61
1389.0
1.8

1200
1200

4.5

.006
.035
.072
.120
.204
772
.865
.916
.958
.988

40

OCOO0O0O0OO0O0OCOO

1388.0
0.72
1390.0
5.7

0 28sE

5.3

.008
.038
.076
<127
.220
.786
.873
.921
.961
.991

COO0OCOOO0O0O0O
COO0OOOOOCOO

0.84
1391.0
11.5 1

P06

6.1

.011
.042
.080
.134
.235
.799
.880
.925
.964
.994

9.2

COO0O0O0OOO0O000

2000

7.0

.014
.045
.085
.140
.259
.810
.885
.929
. 967
.997

29.1

HOOOOOOOOO

7.8

.017
.048
.090
.147
.283
.820
.889
.934
.970
.000

41.1

COO0O0OOO00O0O

.019
.052
.095
.155
.387
.828
.894
.938
.973

55.4

COO0OCOO00O00O

.022
.056
.100
.163
.663
.835
.898
.943
.976

72.1

CO0OOOO0O0O

.025
.060
.105
.172
.699
.843
.903
.947
.979

91.3

1388.25 1388.50 1388.75 1389.00 1389.25 1389.50 1389.75 1390.00 1390.30

Page 2



LINE

43
44
45
46
47
48

PONDE

0.30
1373.0

18.4
1373.0
1375.5

RTE1

0.0197
1.00
0.000
0.029

oout.txt

0.008 0.011
0.038 0.042
0.076 0.080
0.127 0.134
0.220 0.235
0.786 0.799
HEC-1 INPUT
4....... 5
0.873 0.880
0.921 0.925
0.961 0.964
0.991 0.994
0.57
1376.0
10.1 11.6
21.0 21.8

0.014 0.017 0.019
0.045 0.048 0.052
0.085 0.090 0.095
0.140 0.147 0.155
0.259 0.283 0.387
0.810 0.820 0.828
....... 6.......7.......8
0.885 0.889 0.894
0.929 0.934 0.938
0.967 0.970 0.973
0.997 1.000
13.0 14.3 15.4
22.6 23.3

1373.75 1374.00 1374.25 1374.50
1376.25 1376.50 1376.75 1377.00

0.008

0.003 0.006
0.032 0.035
0.068 0.072
0.115 0.120
0.193 0.204
0.754 0.772
....... 2.......3....
0.858 0.865
0.912 0.916
0.955 0.958
0.985 0.988
85 50
ELEV 1365.0
0.38 0.47
1374.0 1375.0
3. 8.2
19.3 20.2
1373.25 1373.50
1375.75 1376.00
0 1
0.003 0.006
0.032 0.035

0.038

0.011
0.042

Page 3

0.014
0.045

0.017
0.048

QOO0 O00O
ary
[=)]
w

16.5

.025
.060
.105
172
.699
.843

COO0O0O0O

..10

.903
.947
.979

OO

17.5

1374.75 1375.00 1375.30

0.019
0.052

0.022
0.056

0.025
0.060

PAGE



064
110
L6l
735
71 250
PC 07
0.952
982
5
200

PONDE

1375.0

1375,
1377,

RTE2

0320

0. aoo

0.029

PC 0.064

110

181

735

0.850

100 307
101 0.95%2
102 FHS

Jbh
115
133
734
0. 858
0.912
.55
K. 985

1376.0

1375

003
0.032

115
193
754
858
0.914
355
985

a72
120
204
772
0.865
0.916
0.958
0, 988

1367
i
1377

1375

D0
2.035
0.072

120

204

¥
2. 865

958
988

076 0.080
127 134
0.220 235
786 799
0.873 2. 880
0.921 925
0.961 . 964
0,991 994
INPUI
1374.0
1376 11 1376
008 J11
0. 038 0.042
0.076 0.080
127 134
220 235
78E 799
0.873 0. 85U
0.921 0.925
0.961 L. 964
.991

rage

085
L40)
259

0.810

i.
f.

1376

mo

oSO o

BE5
929
967
987

014

045
U85

140
458

.810
-885
.929
.967
.997

190
147
283
.820
. BEY
.934
L9740
0o

o2

1376

L
0.048
0.090

147

783
0.820

0.934
0.970
00

94
155
387
0. 828

0.938
0.973

1376

019
0.052
0.095

155

387
0. 828
D.894
0.938

373

o880

132% 13 1377

100
163

.663
835
898
.943
976

022

056

100
163
063

LH3%

598

~943
.976

105
172

.699
.843

0.903

HE

SY=F=FL

975

025
060
Lns
17
639

LB43
.903
.947
.979

PAGE



103

104 200
105 20NDC
106
107 372
108
109 1372 373 1374.0 L375.0
110
111
112 5E 1372 1373 1374 1375 1376. 1377 1379 1385 1397 1407
113 1436
115
116

INPUT FAGE
INE
117
118
119 J152
120
12 0. 000 003 0oG o8 011 J14 017 01y 022 025
122 0.029 0.032 1.035 LUET: 0.042 0.045 (.048 2.052 2.056 2.060
123 0.064 0.068 3.072 0.076 0,080 2.095 LO0O 105
124 110 115 120 127 134 140 147 155 163 172
125 1¥1 143 204 220 235 259 283 387 J.663 J.699
126 735 754 772 786 799 0.810 0.820 .828 0,835 0.843
127 0.850 J.858 2,865 0.873 0. Ha0 [, B85 I, B89 J.894 0.598 903
174 0.907 0.912 0.916 0.921 925 0249 0.934 J.948 0.913 0.947
129 952 0.955 0.958 0.4961 0,94 067 3.970 0.973 0.976 J3.979
130 0.982 L 985 0,988 pD.991 0.994 097 oo
131 LS
132 250

rage



INPUT
LINE

NO.

24

33

49

58

61

77

86

89

142

PONDg
1 ELEV
0.53 0.58
1365.0 1365.0
0 10

100

1365.0
0.64

oout. txt

0.69

3167.0 1368.0

20

30

40

50

60

70

80

90

1365.0 1366.45 1367.19 1367.87 1368.20 1368.29 1368.37 1368.43 1368.49 1368.55

1378.6

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING
(.) CONNECTOR

A
v
v
PONDA

<<m

PONDE

RTEl

(--->) DIVERSION OR PUMP FLOW

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

<<®

PONDB

RTE2

Page 6



oout.txt

Y]

105 PONDC

v

v

114 RTE3
117 . D
. v
‘ ) v
133 . PONDD

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

l*****************************************

khtkhkhkhkxthhbhhkhkhhhhkhhhhhhhhhhhhkkhhh®

* *
*

*  FLOOD HYDROGRAPH PACKAGE (HEC-1) *
ENGINEERS *
* JuNn 1998 *

CENTER *
* VERSION 4.1

»
*
*

RUﬁ DATE 020CT06 TIME 09:24:41

% .
AEAERBBERRTRNNRRENRNERRNARR AN AN N AR R AR TR
2 s 32 it st st tsd et i il s ]

HEC-1 ANALYSIS FOR OAK CREEK W/ 2nd & 3RD ADDITION BASIN
PROPOSED CONDITIONS — DETENTION BASINS ONLY
100-YEAR STORM - POST DEVELOPMENT

6 10 OUTPUT CONTROL VARIABLES
IPRNT 0 PRINT CONTROL
IPLOT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 15 MINUTES IN COMPUTATION INTERVAL
IDATE 27SEP 6 STARTING DATE

Page 7

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



oout.txt
ITIME 1200 STARTING TIME
NQ 129 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 28SEP 6 ENDING DATE
NDTIME 2000 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .25 HOURS
TOTAL TIME BASE 32.00 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
3P 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

HRE WhkR hhk kAR RRE KEK Rk hhk Aed Rkdd RRR AR whd R R AW FAh hAh KRk wEk Rl Rhkh KhkR Ahh SRR AAR ARN AAN ARR AAR RhkR KRN
R WER -~

2 231222222227
* ‘ *
8 KK * A ¥
w *
REERRAARART KRR
9 X0 OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

WhR Ehh AR RN RRE RNR ARE RAR AR kR &0 kRN ERR KR kA hkd AR RRR hkk KRR RAh kAR RN kAR AWk RAR RWR kR KRR kAR ARk
FRR WER N .

Page 8



24 KK

25 Ko

*hkhk wktk
kkk wkk

33 KK

34 KO

*hhk kkk
kkk hknh

49 KK

50 xo

whw

*kw

Ahkhhhhhhhdhidh
* *

* PONDA *
* *

ARk hkkhhhdhdd

OUTPUT CONTROL

hEd RW® AWk Whkk KA

A I T L T
* *
* E *
* *
T L
OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

hhkk khhk khk hkhk wh&

kRt hhkkhhkthh

* *

* PONDE *

* *

khhkhhhhhhhdhd

OUTPUT CONTROL

IPRNT
IPLOT
QSCAL

*Ek hhkk Aotk Wk &% L Lk *k kwkk

oout. txt

VARIABLES
5 PRINT CONTROL
S PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

HRE RRE KRR RNR RAE hAh AR KRR WA RAR RAE AR ARN Hkh AR kR ARR ARE ARk REh AR AN dkE

VARIABLES
5 PRINT CONTROL
S PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

*ER REN WRR ARh RN Rk ik hik kkk Fhkh Ahkd hhkd kkdk PAE Akk Rhh REh Ahk Akk Ahkd RAk khkk khk

VARIABLES
5 PRINT CONTROL
5 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

whEk Nhh FEk hdd Whh WAk AAE Ahk KAk REN AWE KAk KX AAE KAk XAk AAE SRk Ahh KRN RER AWR kAR

Page 9



oout.txt

ek khkdk
L2222 32222 L 3
* *
58 KK * RTEL *
* *
L2 a2 2222122222
59 Ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

WhE AR hE RkE KRR KR ERE FAE RAE RRR RER AR kR hkh ARR AR REN ARA hEh kRk ARh Ak Ak Akd kkh Rhk Rk kkk hAk kkdk kwd
Rk RRK

(2223222222222
* *
61 KK * B *
* *
s 22+ 2222 8 2 &2 2 4
62 KO OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT S PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

REK KEK KKK KKK AAK ARk khk kkH hkd Ak kN kAR ARE AR kAR KhR Akh KAk kkk Rkk Xkk Ak ARk kdd Ak ARE kkh ek kRE hhk KhR
ARk KAk h o A

khkhhkhhkhhhthhhd
* *
77 KK * PONDB *
* ¥
Rk hrrhhihk
78 Ko OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

Page 10



oout.txt
kAk Rh®x *k wk® *d *k kik RAkk * % *& *x *& Xk HhAh KAk KAh BAY HEE Skh A%k hdk *hkk khdk hkkk kkk ARk Khkk hhkk thkk kk%n
R hkk
hhrhhkhkrhhithin
* *
86 KK * RTE2 *
* *
khkkhhkhhhkkhihd
87 Ko OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

*** hhkk hkk ARk Akk khk Ahhk KEkF KRk SN **‘ hhd kR hhkk Whk Ehkk AR WAR AL KAk Ak AEN kR k ARh AAk hhkk Kk AAE ARk Ahk KRk
*hk hikk : : :

SEETRRRRRIRNAR
* . S
89 KK * c*
*® . N
whkhhdhkd b twk
90 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

ARE WRN AR Rhkk Rhkk ARk kAk Ahd Ahh hhhk AEd hkh Ak Ahkhk khkk ik kkk KAk khk hhk dkk hhk hkk kkh hhkk hkdhk kkk kkk hhkk kkk hkk
L2 2 BN 2 & 4 .

REEEIERRKAHXRR
* *
10S KK * PONDC *
* *
HhRERERRRERRRK
106 Ko OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL

page 11



oout.txt
IPLOT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

hh kel Rid Rhk KRk RAE Kkt kikk ki chk RAd kAR ARk RAK Ak AR RAN ARR WRE Kdk kkh Ak khdk hhk khd kdk Ak Ahk Ahk Akk kkx
Wk KRN :

ARRARARANER RSN
* *
114 KK * RTE3 *
* *
L 223222223222 1 4
115 xo OUTPUT CONTROL VARTARBLES
IPRNT S PRINT CONTROL
IPLOT S PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

Rkt Whd hhkh hkhk hkhk khh kit Akdt KWW AR Hhk Ak KAkh Ak Akd Hhdk Ahkk AAx Ahkh kAN WAk hkk khkk Kih khkk Ahkk KAk KAk khk dhkk BhX
TRk ki '

hhkkhhhhhkihhhd
* *
117 KK * D *
* *
AERRRRRRERNERE
118 Ko OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT S PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
Wk Rk Akk khkk Akk kikk khkk khk WA KEkk HAdk Ehkk kW KWW hhkdk Akk Ahkh hAkh Ak & i 3 & & *hkk - hhkk khk Y &
Ak kkd ‘
Awhhhhhhdhhhdh
* *
133 KK * PONDD *
* *
RhEhhhhhkhbhhd

Page 12



+

&

L 4

134 KO

OPERATION

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

+

+

ROUTED TO

HYDROGRAPH AT
¢

OUTPUT CONTROL VARIABLES

IPRNT ]
IPLOT 5
QSCAL 0.

oout. txt

PRINT CONTROL
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,

TIME TO PEAK I

AREA IN SQUARE MILES
N HOURS

RATIOS APPLIED TO PRECIPITATION
RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6

STATION AREA PLAN

3.50
A .01 1 FLOW 19.
TIME 12.00
PONDA .01 1 FLOW 13.
TIME 12.2%

** PEAK STAGES IN FEET **

1 STAGE 1388.80 13
TIME 12.25
.01 1 FLOW 17.
TIME 12.00
PONDE 01 1  FLow 12.
TIME 12.50

** PEAK STAGES IN FEET **

1 STAGE 1373.99 13
TIME 12.50
RTEL .01 1 FLOW 12.
TIME 12.75
B .02 1 FLOW 27.
TIME 12.00

4.50 5.30 6.10
26. 32. 38.
12.00 12.00 12.00
19. 24, 29.
12.25 12.25 12.25
89.00 1389.13 1389.26
12.25 12.25 12.25
23. 28. 33.
12.00 12.00 12.00
14. 16. 17.
12.50 12.50 12.50
74.48 1374.87 1375.25
12.50 12.50 12.50
14. 16. 17.
12.75 12.75 12.75
36. 43. 51.
12.00 12.00 12.00

pPage 13

7.00

44.
12.00

35.
12.25

1389.38
12.25

38.
12.00

19.
12.50
1375.66

12.50

19.
12.75

59.
12.00

7.80

50.
12.00

40.
12.25

1389.48
12.25

43.
12.00

20.
12.50

1376.01
12.50

20.
12.75

67.
12.00



ROUTED TO

+ PONDB
ROUTED TO

+ RTE2
HYDROGRAPH AT

+ C
ROUTED TO

+ PONDC
ROUTED TO

+ RTE3
HYDROGRAPH AT

+ D
ROUTED TO
+ PONDD

*% NORMAL END OF HEC-1 %**

.02

.02

.03

.03

.03

.02

.02

)
oout.txt

FLOW 22. 30.

TIME 12.25 12.25

** PEAK STAGES IN FEET **

1 STAGE 1376.26 1376.55
TIME 12.25 12.25
1 FLOW 22. 30.
TIME 12.50 12.50
1 FLOW 42. 57.
TIME 12.00 12.00
1 FLOW 8. 13.
TIME 12.75 12.75

** PEAK STAGES IN FEET **

1 STAGE 1373.43 1373.87
TIME 12.75 12.75
1 FLow 8. 13.
TIME 13.00 13.00
1 FLow 17. 23.
TIME 12.00 12.00
1 FLOW 8. 11.
TIME 12.50 12.50

** PEAK STAGES IN FEET **
1 STAGE 1366.13 1366.53
TIME 12.50 12.50

Page 14

36.
12.25

1376.77
12.25

36.
12.50

70.
12.00

17.
12.75

1374.22
12.75

17.
13.00

28.
12.00

15.
12.50

1366.81
12.50

43.
12.25

1376.97
12.25

43.
12.50

82.
12.00

20.
12.75

1374.57
12.75

20.
13.00

33.
12.00

18.
12.50

1367.07
12.50

50.
12.25

1377.18
12.25

50.
12.50

96.
12.00

23.
12.75

1374.96
12.75

23.
13.00

38.
12.00

22.
12.50

1367.36
12.50

56.
12.25

1377.37
12.25

56.
12.50
108.

12.00

26.
12.75

1375.30
12.75

26.
13.00

43.
12.00

26.
12.50

1367.61
12.50



fout.txt
1*****************************************

N 222222 2232222222222 22222 Rzl sttt ls

* * *
*
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF
ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING
CENTER *
* VERSION 4.1 * * 609 SECOND STREET
*
* * DAVIS, CALIFORNIA 95616
*
RUN DATE 28SEP06 TIME 17:27:47 * * (916) 756-1104
*

* .
RERRKARERRRREN RSN IR A kR hh kbbb hhhs
[22 2222222223222 22 228222 d 2222 2 iR dd st

X X XXXXXXX  XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X X000XKXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (3AN 73), HEC1GS, HECIDB, AND HECIKW.

THE DEFINITIONS 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 81. 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

HEC-1 INPUT PAGE 1
LINE ID. 2. 3. 4..... . Y - A 8....... g9......10



kk& LIST Tk
k** CREE *hk

W N) bt

SNV

—

fout.txt
I0 HEC-1 ANALYSIS FOR OAK CREEK W/ 2nd & 3RD ADDITION BASIN
ID PROPOSED CONDITIONS - DETENTION BASIN F ONLY
ID 100-YEAR 24-HOUR STORM - POST DEVELOPMENT
*DIAGRAM
IT 1S 27SEPO6 1200 0 28SEPO6 2000
IN 1S 27SEPO6 1200
10 0 4
2R PREC 3.5 4.5 7.8
*
*
»
KK F
KO 5
BA 0.0330
PB 1.00
pCc 0.000 0.003 0.006 0.008 0.011 0.014 0.017 0.019
PC  0.029 0.032 0.035 0.038 0.042 0.045 0.048 0.052
PC 0.064 0.068 0.072 0.076 0.080 0.085 0.090 0.095
pc 0.110 0.115 0.120 0.127 0.134 0.140 0.147 0.155
PC 0.181 0.193 0.204 0.220 0.235 0.259 0.283 0.387
PC  0.735 0.754 0.772 0.786 0.799 0.810 0.820 0.828
PC 0.850 0.858 0.865 0.873 0.880 0.885 0.889 0.894
PC  0.907 0.912 0.916 0.921 0.925 0.929 0.934 0.938
pC  0.952 0.955 0.958 0.961 0.964 0.967 0.970 0.973
pCc  0.982 0.985 0.988 0.991 0.994 0.997 1.000
LS 0 85 20
up  0.250
*
*
KK  PONDF
KO 5
RS 1 ELEV 1370.5
SA 0.42 0.45 0.50 0.86 1.00
SE 1370.5 1371.0 1372.0 1374.0 1375.0
sQ 0 5.0 10.0 15.0 20.0 25.0 30.0 35.0
sQ 60.0 65.0

SE 1370.5 1370.60
SE 1373.5 1374.77

OCOO0OOCOCOOO00

.022
.056
.100
.163
.663
.835
.898
.943
.976

40.0

OCO0OO00O0O0O000
[=2]
o

45.0

1370.66 1370.74 1370.92 1371.16 1371.45 1371.80 1372.20 1372.65

pPage 2



ﬁ ﬁ
fout.txt
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
8 F
\%
\Y
24 PONDF

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
p L e e L e A L e e L

(22222223 X22222223 3222222222222 22X 22t 3 g
® ®
*
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)
ENGINEERS *
* JUN 1998

CENTER *
* VERSION 4.1

*
* RUN DATE  28SEP06 TIME 17:27:47 *
*

*
AARRNRERARRRNENRER RN R R AR R RNEERE Rk hd ki
ARERENRRRERRRRARNNRRARNNRNNNNNN AR AR NR AT N

HEC-1 ANALYSIS FOR OAK CREEK W/ 2nd & 3RD ADDITION BASIN
PROPOSED CONDITIONS — DETENTION BASIN F ONLY
100-YEAR 24-HOUR STORM - POST DEVELOPMENT

6 10 OUTPUT CONTROL VARIABLES

IPRNT 0 PRINT CONTROL

IPLOT 4 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

Ir HYDROGRAPH TIME DATA
NMIN 15 MINUTES IN COMPUTATION INTERVAL

IDATE 27SEP 6 STARTING DATE

ITIME 1200 STARTING TIME

Page

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



fout.txt

NQ 129 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 28SEP 6 ENDING DATE
NDTIME 2000 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .25 HOURS

TOTAL TIME BASE 32.00 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
Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
3.50 4.50 7.80

Aok Rhh hhkk hhk khkhk Khk Rk Ahw Akk AhkA Ahk Kk Khk khkk Rhkk khk Ahk Ahd ¥k k1 kkh khd AN kkh kA% Akk Rhk XAk kkdk ok Rtk
*hk Kk

ARk hRhhhhhhh
* *
8 KK * F *
* *
L2322 2222 222 2
9 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 4 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

hirk kikhk kkk kkk k& whkh kdd % Kk RAN hhkk KAk KEkhk AhkN AAh RAE WAk AR khkdk Rk Rhkh KAk AWK Ak h hhh khkk hkd khd kAR kA E AR
*hkh hh%

(232 X222 222 042}
Page 4
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fout.txt
* *

24 KK * PONDF *
* %

(22X 22 L2 24 %23

25 Ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 4 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

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

RATIOS APPLIED TO PRECIPITATION

OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3
3.50 4.50 7.80

HYDROGRAPH AT

+ F .03 1 FLOW 32. 46. 90.
TIME 12.00 12.00 12.00

ROUTED TO
PONDF 03 1 FLOW 28. 35. 60.
TIME 12.25 12.25 12.50

** PEAK STAGES IN FEET **
1 STAGE 1371.31 1371.82 1373.56
TIME - 12.25 12.25 12.50

*%% NORMAL END OF HEC-1 ***
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gout.txt
1************************t******i*****i***
I 2222222828822 3223222222222 22222t 2ds}d )
* *
. v
*  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
*
* RU§ DATE 28SEP0O6 TIME 15:23:55 * * (916) 756-1104

*
KRERRRRKXARRERRN R AR NA R R hhhhhhhhhhdrd
AREKKAKRNARNRERRNRRR AR AR AR ARk bk hhhtehdhd

x

XXXXXXX XXXXX
X
X
XXXX
X

XXXXX XXXXX

X X X X X X X

X X % X % X
X X X X X

& X X X % X %

X
XXXXXXX XXXXX X

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HECI1KW.
THE DEFINITIONS 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 81. 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 4EC-1 INPUT PAGE 1

LINE ID...... .1.. 2., ..3.. 4.......5.. ..6.. 7.. 8.. 9.. .10

Page 1



gout.txt
1 ID HEC-1 ANALYSIS FOR OAK CREEK W/ 2nd & 3RD ADDITION BASIN
2 1D PROPOSED CONDITIONS - DETENTION BASIN G ONLY
3 ID 100-YEAR STORM - POST DEVELOPMENT
*hkk LIST *hk
kN FREE *hk
*DIAGRAM
4 IT 15 27SEP06 1200 0 28SEPO6 2000
5 IN 15 27sepP06 1200
6 I0 0 5
7 2R PREC 3.5 4.5 5.3 6.1 7.0 7.8
*
*
8 KK G
9 KO 5
10 BA 0.0580
11 PB 1.00
12 PC 0.000 0.003 0.006 0.008 0.011 0.014 0.017 0.019 0.022 0.025
13 pC  0.029 0.032 0.035 0.038 0.042 0.045 0.048 0.052 0.056 0.060
14 PC 0.064 0.068 0.072 0.076 0.080 0.085 0.090 0.095 0.100 0.105
15 pc 0.110 0.115 0.120 0.127 0.134 0.140 0.147 0.155 0.163 0.172
16 PC 0.181 0.193 0.204 0.220 0.235 0.259 0.283 0.387 0.663 0.699
17 PC 0.735 0.754 0.772 0.786 0.799 0.810 0.820 0.828 0.835 0.843
18 PC 0.850 0.858 0.865 0.873 0.880 0.885 0.889 0.894 0.898 0.903
19 pCc  0.907 0.912 0.916 0.921 0.925 0.929 0.934 0.938 0.943 0.947
20 PC 0.952 0.955 0.958 0.961 0.964 0.967 0.970 0.973 0.976 0.979
21 PC 0.982 0.985 0.988 0.991 0.994 0.997 1.000
22 LS 0 85 46
23 20 0.250
*
. 24 2z
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
8 G
(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1**********************************i******
ARARARAER ANk R ARk hRhhkhbthhkkhhhhkhtd
* * *
*
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) U.S. ARMY CORPS OF

Page 2



_—
ENGINEERS *
* JuN 1998
CENTER *
* VERSION 4.1
*
* *

*
* RUN DATE 28SEP06 TIME 15:23:55
*

*

*
L2 2222822222 2dsdadd2iasias it st talsss
RIZIXZ 2222222222222 2 22t tss s

HEC-1 ANALYSIS FOR OAK CREEK W/ 2nd & 3RD ADDITION BASIN
PROPOSED CONDITIONS - DETENTION BASIN G ONLY

100-YEAR STO

6 10 OUTPUT CONTROL VARIABLES
IPRNT 0

IPLOT 5

QSCAL 0.

IT HYDROGRAPH TIME DATA

NMIN 15

IDATE 27SEP 6

ITIME 1200

NQ 129

NDDATE 28SEP 6

NDTIME 2000

ICENT 19

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS

DRAINAGE AREA SQUAR
PRECIPITATION DEPTH INCHE
LENGTH, ELEVATION FEET
FLOW CUBIC
STORAGE VOLUME ACRE-~
SURFACE AREA ACRES
TEMPERATURE DEGRE

gout.txt

RM - POST DEVELOPMENT

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

.25 HOURS
32.00 HOURS
E MILES
S

FEET PER SECOND
FEET

ES FAHRENHEIT

Page 3

HYDROLOGIC ENGINEERING
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104



gout.txt

Jp 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

*hhk Khkdk hhkdk khk dhkdk k¥ Ahh hdhk kkhk Kbk kkX AEE AR h Ahhk Ahh khh Ahh AhR ARk hAhh Adh KRRk khkk khkk Ahk hkh khkk Ahk khd kAR Ahke
khkk k%

khhhkhkhkhkhkhhhhkk
* *
8 KK * G *
* *
khthhhhkhhhhdehk
9 KO OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

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

RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6
3.50 4.50 5.30 6.10 7.00 7.80

HYDROGRAPH AT
G 06 FLOW 64. 87. 106. 125. 146. 165.
TIME 12.00 12.00 12.00 12.00 12.00 12.00

**% NORMAL END OF HEC-1 ***
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hout.txt
1**************************************tt*
P 2 Lk 222222222222 22 2222 X2 2 2222222 2% 2 22
* * *
* ,
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * U.S. ARMY CORPS OF
ENGINEERS *
* JUN 1998 HYDROLOGIC ENGINEERING
CENTER *
* . VERSION 4.1 * 609 SECOND STREET
* DAVIS, CALIFORNIA 95616
*
RU! DATE 020CT06 TIME 09:29:59 * (916) 756-1104
* * *
* :
j*i********}k********i*****t*********t**t**
AERREARRRRRNRANRARARKNAREARNRARARRA NN NR
X X OXXXXXXX  XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X OXOKXXX  XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HECIKW.
THE DEFINITIONS 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 81. 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

i 3 HEC-1 INPUT PAGE
LINE 5 (> TORUNES: DU S 3....... 4.......5 0B, 7eeeeeBuuunn.. 9...... 10



ThE ST WEE
#k% FREE *%*

WN =

~Nohuvi

hout.txt

OCOO0OOOO0OO00O

.022
.056
.100
.163
.663
.835
.898
.943
.976

48

COO0O0CCOCOOO

.025
.060
.105
.172
.699
.843
.903
.947
.979

54

in HEC-1 ANALYSIS FOR OAK CREEK W/ 2nd & 3RD ADDITION BASIN
10 PROPOSED CONDITIONS - DETENTION BASIN H ONLY

10 100-YEAR STORM - POST DEVELOPMENT

*DIAGRAM

IT 15 27SEPO6 1200 0 28SEPO6 2000

IN 15 27SeP06 1200

10 0 5 ] _

2R PREC 3.5 4.5 5.3 6.1 7.0 7.8

*

*

*

*

KK H

KO 5

BA 0.0544

PB 1.00

PC 0.000 0.003 0.006 0.008 0.011 0.014 0.017 0.019
PC 0.029 0.032 0.035 0.038 0.042 0.045 0.048 0.052
PC 0.064 0.068 0.072 0.076 0.080 0.085 0.090 0.095
PC 0.110 0.115 0.120 0.127 0.134 0.140 0.147 0.155
PC 0.181 0.193 0.204 0.220 0.235 0.259 0.283 0.387
PC 0.735 0.754 0.772 0.786 0.799 0.810 0.820 0.828
PC 0.850 0.858 0.865 0.873 0.880 0.885 0.889 0.894
PC 0.907 0.912 0.916 0.921 0.925 0.929 0.934 0.938
PC 0.952 0.955 0.958 0.961 0.964 0.967 0.970 0.973
PC 0.982 0.985 0.988 0.991 0.994 0.997 1.000

LS 0 85 45

up  0.300

*

*

*

*

KK  PONDH

KO ‘ 5

RS 1 ELEV 1365.0

SA 0.50 2.00 3.00

SE 1365.0 1366.0 1372.0

sQ 68 6 12 18 24 30 36 42
SQ

SE %ggg.g 1365.88 1366.92 1368.55 1370.78 1375.05 1375.17 1375.26 1375.33 1375.40
SE .

Page 2



hout.txt

33 4
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (~-~->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
8 H
\Y}
Vv
24 PONDH

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
R Ty g R P R T T T

kA hhh Rk hhhhhhhhhhhhhhhhhhhhkhhhktthkhk

* *
*
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * U.S. ARMY CORPS OF
ENGINEERS *
* JUN 1998 * HYDROLOGIC ENGINEERING
CENTER *
* . VERSION 4.1 * 609 SECOND STREET
. DAVIS, CALIFORNIA 95616
* Ruu DATE 020CT06 TIME 09:29:59 * (916) 756-1104

*

*
khhkhkhkhhhhhhhkbhhhhhhhhhhhkhhkihkkhkkhtkrthh
L2232 23 2222222t 22 ARz aR a2 2lssd)

HEC-1 ANALYSIS FOR OAK CREEK W/ 2nd & 3RD ADDITION BASIN
PROPOSED CONDITIONS — DETENTION BASIN H ONLY
100-YEAR STORM - POST DEVELOPMENT

6 I0 OUTPUT CONTROL VARIABLES
IPRNT 0 PRINT CONTROL
IPLOT S PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 15 MINUTES IN COMPUTATION INTERVAL

Page 3



hout. txt
IDATE 27SEP 6 STARTING DATE
ITIME 1200 STARTING TIME
NQ 129 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 28SEP 6 ENDING DATE B
NDTIME 2000 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .25 HOURS
TOTAL TIME BASE  32.00 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
P MULTI-PLAN OPTION )
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION ‘
3.50 4.50 5.30 6.10 7.00 7.80

hhkk Hhkh KRk REE Xkk Ahx Rhk khkk kEkk ARk EAh Rhd kAk Rkd AhF AAE KAk kRN AAE REK KAK AAA hkk Bhh khh kA kdk Rk *kk hhk Nhk
kkh whk ' : '

Ehkhhhhhhihhhd
* *
8 KK * H *
* .*
2T L I LY
9 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT S5 PLOT CONTROL _
QSCAL 0. HYDROGRAPH PLOT SCALE

REE RNE RRR RRE khk KRR KA RAE RAN KA ARE RAR KRR KRN AAR RAR RkE ERE hRk AR KRN KRN AR RRR ERE Ak KRR kAR AR AR NRd
ek hik L ' L

Page 4



hout. txt

khkkhhhhhhhihdx

k *
24 KK * PONDH *
* *
kWEhhhrhkhhhhd
25 KO OUTPUT CONTROL VARIABLES
IPRNT § PRINT CONTROL
IPLOT S PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

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

RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6
3.50 4.50 5.30 6.10 7.00 7.80

HYDROGRAPH AT

H .05 1  FLOW 60. 81. 98. 11S. 134, 151.
TIME 12.25 12.25 12.25 12.25 12.25 12.25%
ROUTED TO
PONDH 05 1 FLOW 12. 14. 16. 18. 20. 21,
TIME 13.00 13.25 13.25 13.25 13.25 13.25

** pEAK STAGES IN FEET *¥
1 STAGE 1366.96 1367.58 1368.10 1368.62 1369.17 1369.66
TIME 13.00 13.25 13.25 13.25 13.25 13.25

**%* NORMAL END OF HEC-1 #***
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Saved 10-02-2006 9:47:07 AM by JIS
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BENCHMARKS:

BM #205 (Datum)
COW brass disc in NW corner of roilrood signal base, W side of
Greenwich Road, 1/2 mile S of 21st Street North,
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183.19 City Datum _
BM #206
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Time Of Concentration



OAK CREEK 3RD ADDITION
PRE-DEVELOPMENT TIME OF CONCENTRATIONS

Time of concentration (Tc) or travel time (T1)

Project : Oak Creek Addition - Basin A
Location : Wichita, Kansas

Circle One: Developed
Circle One; Tt through subarea

NOTES:

Sheet flow  (Applicable to Tc only)
Segment ID
. Surface description (Table 3-1)
. Mannings roughness coeff., n (Table 3-1)
. Flow length, L (total L < 300 ft.)
. Two-yr 24-hr rainfall, P2
. Calculated Land slope, s
5a, Land Elevation For Upper End Of Fiow Path
5b. Land Elevation For Lower End Of Flow Path
6. Compute Tt

O h W=

Shallow concentratfed flow
Segment ID
7. Surface description (Paved or Unpaved)
8. Flow length, L
9. Calculated Watercourse slope, s
8a. Land Elevation For Upper End Of Flow Path
8b. Land Elevation For Lower End Of Flow Path
10. Average velocity, V (Figure 3-1)
11. Tt = L/3600V Compute Tt

Channel Flow
Segment ID
12. Cross sectional flow area, a
13. Wefted perimeter, Pw
14. Hydraulic radius, r = a/Pw Compute r
15. Channe! slope, s
16. Manning's roughness coeff., n
17 V = 1.49(r*0.667)(s*0.50)/n Compute V
18. Flow length, L

19. Tt = L/3600V Compute Tt

20. Watershed or subarea Tc or Tt {add Tt in steps 6,11, and 19)

Reference:

Use Time OF Concentration =

Urban Hydrology for Smail Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986

By:
Checked:

=

hr

S =

hr

g:n:aﬂ,

hr

SB Date:
Date:

Space for as many as two segments per flow type can be used for each worksheet.
Include map, schematic, or description of flow segments.

9/8/2006

AB

Short Grass

0.15

300

3.60

0.013

1400.0

1396.0

0.44 |

BC

Unpaved

944

0.013

1396.0

1383.5

1.86

0.14 |

CcD

30.00

19

1.579

0.010

0.041

1000

0.056 |

38 Minutes

hr

0.44

0.4

0.06

0.63




Time of concentration (Tc) or travel time (T

Project : Oak Creek Addition - Basin 8 y: SB Date:  5/3/2008
Location : Wichita, Kansas Checked: Date:
Circle One: Developed
Circle One: Tt through subarea
NOTES: Space for as many as two segments per flow type can be used for each worksheet.
Include map, schematic, or description of flow segments.
Sheet flow  (Applicable to Tc only)
Segment ID AB
1. Surface description (Table 3-1) Short Grass
2. Mannings roughness cosff,, n (Table 3-1) 0.15
3. Flow length, L (total L < 300 1) ft 300
4. Two-yr 24-hr rainfall, P2 in 3.60
5. Calculated Land slope, s /it 0.023
5a. Land Elevation For Upper End Of Flow Path 1380.3
5b. Land Elevation For Lower End Of Flow Path 1373.5
6. Compute Tt hr 0.35 | = 0.35
Shallow concentrated flow
Segment ID BC
7. Surface description (Paved or Unpaved) Unpaved
8. Flow length, L ft 783
9. Calculated Watercourse slope, s /At 0.018
8a. Land Elevation For Upper End Of Flow Path 1373.5
8b. Land Eievation For Lower End Of Fiow Path 1359.0
10. Average velocity, V (Figure 3-1) fi/s 2.18
11. Tt = L/3600Y Compute Tt hr 0.10 ] = 0.10
Channel Flow
Segment ID CD
12. Cross sectional flow area, a sf 25.00
13. Wetted perimeler, Pw f 14
14, Hydraulic radius, r= a/Pw Compute r f 1.786
15. Channel slope, s Uit 0.002
16. Manning's roughness coeff., n 0.041
17 V = 1.49(r"0.667)(s"0.50)/n Compute V /s 2.4
18. Flow length, L ft 2875
19. Tt = L/3600V Compute Tt hr 0.334 | = 0.33
20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 18) hr 0.79

Reference:  Urban Hydrology for Small Watersheds

Technical Release 55, Soil Conservation Service

U.S. Department of Agriculture, June 1986

Use Time Of Concentration = 47 Minutes




Time of concentration (Tc) or travel time (T

20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19)

Reference:  Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986

Date:  9/B/2006

Project : Oak Creek Addition - Basin C SB
Location : Wichita, Kansas Checked: Date:
Circle One: Developed
Circle One: Tt through subarea
NOTES: Space for as many as two segments per flow type can be used for each worksheet.
Include map, schematic, or description of flow segments.

Sheet flow  (Applicable to Tc only)

Segment ID AB
1. Surface description (Table 3-1) Short Grass
2. Mannings roughness coeff,, n (Table 3-1) 0.15
3. Flow length, L (fotal L <300 f.) ft 300
4. Two-yr 24-hr rainfall, P2 in 3.60
5. Calculated Land slope, s fift 0.008
Ba. Land Elevation For Upper End Of Flow Path 1399.6
5b. Land Elevation For Lower End Of Flow Path 1397.4
6. Compute Tt hr 0.55 |
Shallow concentrated flow

Segment ID BC
7. Surface description (Paved or Unpaved) Unpaved
8. Flow length, L - ft 697
9. Calculated Watercourse slope, s Fif%id 0.015
9a. Land Elevation For Upper End Of Flow Path 1397.4
9b. Land Elevation For Lower End Of Flow Path 1387.0
10. Average velocity, V (Figure 3-1) ft/s 1.97
1. Ti = L/3600V Compule T hr 010 ]
Channel Flow

Segment ID
72. Cross seclional flow area, a SF
13. Wetted perimeter, Pw f
14. Hydraulic radius, r = a/Pw Compute r ft
15. Channel slope, s At
16. Manning's roughness coeff, n
17 V = 1.49(r*0.667)(s0.50)/n Compute V fi/s
18. Flow length, L ft
19. Tt = L/3600V Compute Tt hr |

Use Time Of Concentration = 39 Minutes

hr

0.55

0,10 |

0.00

0.65




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

Project : Oak Creek Addition - Basin D By: SB Date:  5/8/2006
Location : Wichita, Kansas Checked: Date:
Circle One: Developed
Circle One: Tt through subarea
NOTES: Space for as many as two segments per flow type can be used for each worksheet.
include map, schematic, or description of flow segments.
Sheet flow  (Applicable to Tc only)
Segment ID AB
1. Surface description (Table 3-1) Short Grass
2. Mannings roughness coeff,, n (Table 3-1) 0.15
3. Flow length, L (tfotal L < 300 f1.) ft 300
4. Two-yr 24-hr rainfall, P2 in 3.60
5. Calculated Land slope, s 74 0.005
ba. Land Elevation For Upper End Of Flow Path 1400.0
8b. Land Elevation For Lower End Of Flow Path 1398.5
6. Compute Tt hr 0.65 | = 0.65
Shallow concentrated flow
Segment ID BC
7. Surface description (Paved or Unpaved) Unpaved
8. Flow length, L 4 1175
9. Calculated Watercourse slope, s ftft 0.007
9a. Land Elevation For Upper End Of Fiow Path 1398.5
9b. Land Elevation For Lower End Of Flow Path 1390.0
10. Average velocity, V (Figure 3-1) fifs t
11. Tt = L/3600V Compule Tt hr 0.24 | = {624
Channel Fiow
Segment ID CD
12. Cross sectional flow ares, & sf 150.00
13. Wetled perimeter, Pw ft 70
14. Hydraulic radius, r = a/Pw Compute r ft 2.143
15. Channel slope, s bi%i 0.004
16. Manning's roughness coeff., n 0.041
17 V= 1.49(r"0.667)(s*0.50)/n Compute V fi/s 3.8
18. Flow length, L ft 2025
19. Tt = L/3600V Compute Tt hr 0.147 ] = 0.15
20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 1 9) hr 1.03

Reference:  Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.8. Department of Agriculture, June 1986

Use Time Of Concentration = 62 Minutes
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Scenario: Base

\\
O = 1
/
A
A\
Title: Oak Creek 3rd Addition Project Engineer: Shawn Bryan
c:\...\bentley\stormcad\oak creek 3\roadway.stm StormCAD v5.6 [05.06.012.00]

09/29/06 01:12:54 PM © Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1



Scenario: Base

Pipe Report
LabelUpstreamDownstrearHUpstrearﬁJpstream Inlépstream CalculatgBystem| Total jLengthConstructedSection Manningé Full  UpstreamDownstreampstreamDownstreamUpstreamDownstreanHydraulidHydraulic
Node Node Inlet Rational System CA  |Iintensity|Systern] (ft) Slope Size n Capacityl lnvert Invert - | Ground | Ground Cover Cover Grade | Grade
Area | Coefiicient (acres) {in/hr) | Flow (ft/ft) (cfs) [Elevation| Elevation |Elevation| Elevation () (ft) Line in |Line Out
(acres) v (cfs) (ft) ) {ft) ) ) ()
P-1 |11 -2 0.79 0.85 0.67 3.83| 24.59| 61.00{ 0.000820|48 inchl 0.013] 41.12{1,371.96] 1,371.91/1,378.00| 1.378.00 2.04 2.0911,374.26{1,374.22
p-2 |2 J-1 0.79 0.85 1.34 3.81| 27.15(388.00| 0.000799|48inchi 0.013| 40.60{1,371.81| 1,371.60{1,378.00! 1,379.00 2.08 3.40{1,374.12|1,373.59
P-3 [J1 0-1 N/A N/A 1.34 3.66| 26.96| 26.00| 0.023077 48 inchl  0.013| 218.20[1,371.60| 1,371.00{1,379.00| 1,371.00 3.40 -4.00(1,373.14}1,372.12

Title: Oak Creek 3rd Addition

c:\...\bentley\stormcadioak creek 3\roadway.stm
09/29/06 01:09:34 PM

© Bentley Systems, inc.

Haestad Methods Solution Center

Watertown, CT 06795 USA

+1-203-755-1666

Project Engineer: Shawn Bryan
StormCAD v5.6 [05.06.012.00]
Page 1 of 1
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CHECKED
CHECKED

I

PLAN I

|

_.{
J

|._DATE

CHECKED
CHECKED

PROFILE l

. \
—=IRERTESTE R Tt ===
o R T lTEAa
\\\\ g‘“\ CHATEANBARKWAY \\;¥
=
53

=8 7

-

N ¥t
\ T \ CHATEAU PAR

Sta. 8+94.2 SHS Line No. 1
Begin 24" RCP Construction
Instoll 105.8 LF. 24° RCP (SE)
(Including £nd Section)

SN NE
X
CATION ~
Froposed 8" Woter
City of Wichilo
2 A A S ==
Light Stone Riprop
See Sheet No. . / \

Sta. 20+00.0 SHS Line Mo. 2=

B 2 Choteau Porkway Sto. 14+00.00, 20.67° L1
Const. Reinforced Conc. Manhole

Dig.=4"~0"

Jop Flev.=1388.37

Install 67.5 LF. 24" RCP (Sw)

See Sheet No. )

Sto. 21417.7 SWS Line No. 2=

B 1={ Chateau Porkwagy Sto. 13+30.00, 20.67' Rt

Const. Std. Type 1A Curb Inlet Y
1=5=0", W=3"-0" §&
Top Flev.=1387.99

See Sheet No. . AW

Instoll 46 L.F.

Fill fo Flev. 13865

\

\

Seale 1°=20"

COORDINATE LIST

POINT NORTH EAST

Fxcovalable Flowable 5138 J86,142.6743 | 2,371,712.5104

8158 386,123.4684 {  2,371,738,1058

6157 386,057.5826 | 2,371,723.5204

6158 386,056.8725 | 2,371,725.4180

6139 J86,037.6557 | 2,371,767.9333

6160 386,036.9488 | 2,371,769.3167

- = COORDINATE POINT NO.
SEL SHEET NO. _ FOR PLAT COCRDINATES

G

NS

Sto. 20+67.5 SHS Line No. 2=

8 2 Chateau Parkway Sto. 13+00.00, 20.67" Lt
Const. Std. Type 1A Curb Infet

1=5'-0", W=4'-0"

Tep Flev.=1387.96

Install 50.2 L.F. 18" RCP (ESE)

See Sheel Np.
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| |

W

CHECKED
CHECKED

PLAN '

instoll 18 S.Y.
Light Stone Riprap
See Shest Mo, .

CAUTION
Proposed 5 Woter
Cily of Wichite

install 37 LF.

=

~_

Excovotoble Flowable SCALE: 17=20°

Fill to Llev. 1378.3

NN COORDINATE LIST
/% e POINT NORTH EAST
(3 rY
% / - 200 |  386,527.9221 | 2,372,068.0147
5 ‘ﬁf . 5201 386,477.6566 | 2,572,091.5383
Sy ( 5207 | 3864760858 | 2.372,0918481
Do y P B203 |  3B6,441.0462 | 2.372.107.5104
j } -, Insice’ fe.) 5204 | 386,439.8753 | 2,372.108.1182
- 5 acp G = COORDINATE POINT NO.

o
PSS

Sto. 29+45.0 SWS Line No. J
Begin 15" RCP Construction
Instoll 55.0 Lf. 15" RCP (SE)

(including End Section)

Sta. 30+00.0 SHS Line Ne. 3=

€ Choteou Porkway Sto. 19+00.23 20.57" it

Const. Std. Type JA Curb Injel
{=5"-0", W=3"-0"
Install 41.3 LF. 15° RCP (SE)
Top Llev.=1379.81

SEE SHEET NQ. _ FOR PLAT COORBINATES

10° Utiity Fesement

Sto. 30+41.3 SWS Line Ne. 3=

¢ Chateau Parkway Sto. 19+00.23, 20.57" Rt
Const, Std. Type 1A Curb Injet

L=5-0", W=3-0"

Top Elev.=1379.81

See Sheet Mo.

DATE

1

CHECKED

CHECKED

PROFILE l

|

See Sheet No.
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{Dﬂ

CHECKED
CUECKED

PLAN l

|

Instoll 18 5.,

Lignt Stone Riprap
See Shest No.

Sto. 8+94.2 SWS Line No. 1
Begin 24" RCP Construction
Instoll 105.8 LF. 24° RCP (55
(Including End Section)

CAUTION 1

Proposed & Water
City of Wihito

247 RCP

S e

{Sta. 10+00.0 SHS Line Ne. 1=

Sta. 15+00.0 SHS Line No. 1A=

¢ Choteou Parkwoy Sto. 10+88.85 2043 Lt
Congt. Reinforced Conc. Monhole

Dig. =4'-0"

Install 437 LF. 15" RCP (ESE)

Install 87.0 LF. 18" RCP (W)

Jop flev.=1392.48

See Sheet No.

Sto. 10+43.7 SWS Line No. 1
Const. Sid. Area Injet
[=5"-4", W=3"-10"

Top Flev.=1362.50

Ses Sheet No.

—

COORDINATE LIST

POINT NORTH EAST

6150 385,885.3938 | 2,371,537.0627
6151 385,841.480¢ | 2,371,633.0836
§152 385,833.5108 | 2,371,676.0260

= COORDINATE POINT NO.
SEX SHEET NO. .. FOR PLAT COORDINATES
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CURRENT DATE: 09-18-2006
CURRENT TIME: 10:39:24

OAK3P.LST

FIL
FIL

1

E DATE: 09-18-2006
E NAME: OAK3P

VNV AV N VMMMV VA VAV MMM
AAAAAAAAAAAAAAAAAAAAAAAAAA

FHWA CULVERT ANALYSIS
o HY-8, VERSION 6.1 .

(fr) (ft)
1372.00 1362.00

quuuuuz\luuuuc-
b wWNRO<rCN

.ﬂullllll‘ﬂl"ll

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

o TE DATA

INLET OUTLET CULVERT
ELEV. ELEV. LENGTH

(fo
410.12

3 BARRELS

® SHAPE SPAN
3 MATERIAL (ft)
* 1 RCP 2.00

2
3
3
3
3

RIS
(ft
2.0

oo CULVERT SHAPE, MATERIAL, INLET

E

)
0

MANNING INLET
n TYPE
.012 CONVENTIONAL

W W W WwW W W Www W

c

SUMMARY OF CULVERT FLOWS (cfs)

ELEV (ft) TOTAL
1372.00 0.0
1373.61 10.0
1374.59 20.
1375.20 30.
§ 7\375.39 40.
1+1375.54 50.
1375.68 60.
1375.81 70.
1375.93 80.
1376.04 90.
1376.14 100.
137500 23,

hOOOOCOOOOO
INWWNNNNN NN

iWHOWVWVRNOROOO

ANOLHWAWOOOOK

FILE: OAK3P
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DATE: 09-18-2006
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31.26 3
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3

3

3
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_OVERTOPPING _

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: OAK3P

HEAD

HEAD

TOTAL

ELEV (ft) ERROR (ft) FLow (cfs)
0.000 0.00

1372.00
1373.61
1374.59
1375.20
1375.39
1375.54
1375.68
1375.81
1375.93
1376.04
1376.14

0.

0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0,

000
000
008
003
007
005
004
003
003

10.00
20.00
30.00
40.00

002-- %% 4e 90 0y se se an oy vy wn y

DATE: 09-18-2006
X FLOW

FLOW
ERROR (cfs) ERROR

{OO0000000000

.00
.11
.25

.44
-40

0.00

o $1> TOLERANCE (ft) 0.010 o

_<2> TOLERANCE (%) . 000"“"“"

a

’IiSRRENT DATE: 09-18-2006

Page 1

FIL

2
E DATE: 09-18-2006



OAK3P.LST
RRENT TIME: 10:39:24 . . . FILE NAME: OAK3P

. PERFORMANCE CURVE FOR CULVERT 1 - 1( 2:00 (ft} BY . 2.00 (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.
efs)y  (FY)  (FY)  (Ft)  <Fa>  (ft)  (Fr)  (Fr)  (ft) (fps) (fps)

0.00 1372.00 0.00 0.00 O-NF 0.00 0.00 0.00 ¥-1362.00 0.00
10.00 1373.61 1.61 1.61 1-S2n 0.69 1.13 0.63 %-1362.00 11.90
20.00 1374.59 2.59 2.59 5-S2n 1.02 1.60 0.90 %-1362.00 14.48
24.91 1375.19 3.19 3.19 5-S82n 1.17 1.75 1.05 %-1362.00 14.92
26.28 1375.38 3.38 3.38 5-S2n 1.22 1.79 1.09 %-1362.00 15.02
27.38 1375.54 3.54 3.54 5-S2n 1.25 1.82 1.22 %-1362.00 13.61
28.29 1375.68 3.68 3.68 5-S2n 1.28 1.85 1.25 %-1362.00 13.69
29.14 1375.80 3.80 3.80 5-S2n 1.31 1.87 1.30 %-1362.00 13.45
29.90 1375.92 3.92 3.92 5-S2n 1.33 1.90 1.33 %-1362.00 13.53
30.60 1376.03 4.03 4.03 5-S2n 1.35 1.92 1.35 %-1362.00 13.61

31,24 1376.14 4.14 4.14 5-son  1.37 1.94 1.37 %-1362.00 13.67

00000000000
) o
<)

E1l. outlet invert 1362.00 ft
. inlet crest ~~ 0.00 ft

El. inlet face 1invert 1372.00 ft
_El. inlet throat invert ~ 0.00 ft E

s o el

kkkkd SITE DATA fhkkdk CULVERT INVERT E2 32222223222 %

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
*k%x*xk CULVERT DATA SUMMARY ARXEXRREAXEAAEASIARRA RSk d

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

3

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

AAAAARAAAAAAAAAAAAAAAAAAAA | TAILWATER AAAAAARAAAAARAAAAAAAAAAAAA

CONSTANT WATER SURFACE ELEVATION
0.0

ARAAAAARAAAAAAAAAAAAAAAAAA. ROADWAY OVERTOPPING DATA AAAAAAAAAAAAAAAAAAAAAAAAAA

WEIR COEFFICIENT 2.80
Page 2



EMBANKMENT TOP WIDTH 60.00 ft
CREST LENGTH 20.00 ft
OVERTOPPING CREST ELEVATION 1375.00 ft

r}, OAK3P.LST

Page 3



OAKRET.LST

1

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

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

@4 80 Ge 0 84 88 FU BN B4 £E 20 96 00 B0 2L 4% B4 BE L SR Y S0 4V €S 4e B FHWA CULVERT ANALYSIS LA R R Y )
AAAAAAAAAAAAAAAAAAAAAAAAAA, HY-8, VERSION 6.1  AAAAAAA

AR AAARAAAR AR
* . SITEDATA  * CULVERT SHAPE, MATERIAL, INLET 7

INLET OUTLET CULVERT * BARRELS s
ELEV. ELEV. LENGTH * SHAPE SPAN RISE MANNING  INLET 3
(fv) (ft) (ft) * MATERIAL (ft) (fo) n TYPE 3

1364.50 1364.25 35.00 * 1 RCP - 1.50 1.50 .012 CONVENTIONAL®

W WwwwwWWwwww wC
: <
VA WNROLIFCN

w W W ww
* W W www

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 0.00 1
1365.88 6.0 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
11370.78 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 0.0 6.99 6
1375.26 42.0 28.9 0.0 0.0 0.0 0.0 0.0 12.96 S
1375.33 48.0 28.9 0.0 0.0 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 . 0.0 0.0 0.0 0.0 0.0 30.39 3

1375.00  28.7 28,7 0.0 0.0 " 0.0 0.0 0.0 OVERTOPPING _

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: OAKRET DATE: 09-28-2006

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLow (cfs) ERROR (cfs) ERROR
1364. 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
137546 . -0.004 60.00 0.59 . 0.98

. $1> TOLERANCE (ft) 0.010 oo <2 TOLERANCE (%) 1.000

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

2

-JRRENT DATE: 09-28-2006 FILE DATE: 09-28-2006
Page 1



OAKRET.LST
IRENT TIME: 14:31:01 oo oo FILE NAME: 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.

fefsy o (F)  (f) (FY)  <Fa>  (FO) o (fD)  (fY)  (FY)  (fps)  (fps)

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

0.00 1364.50 0.00 0.00 O-NF 0.00 0.00 0.00 %-1364.25 0.00 0.
6.00 1365.88 1.38 1.38 1-s2n 0.86 0.94 0.74 %-1364.25 6.87 - 0.
12.00 1366.92 2.38 2.42 2-M2c 1.50 1.31 1.31 %-1364.25 7.37 0.
18.00 1368.55 3.87 4.05 6-FFc 1.50 1.50 1.50 %-1364.25 10.19 0
24.00 1370.78 6.28 6.24 6-52n 1.50 1.50 1.40 %-1364.25 14.07 0.
28.72 1375.05 10.55 8.39 6-S2n 1.50 1.50 1.40 %-1364.25 16.84 0.00
28.81 1375.16 10.66 8.43 6-S2n 1.50 1.50 1.40 %-1364.25 16.89 0
28.87 1375.25 10.75 8.47 6-S2n 1.50 1.50 1.40 %-1364.25 16.93 0.
28.93 1375.33 10.83 8.49 6-S2n 1.50 1.50 1.40 %-1364.25 16.96 0.
28.98 1375.39 10.89 8.52 6-S2n 1.50 1.50 1.40 %-1364.25 16.99 0.
29,02 1375.45 10.95 8.54 6-san  1.50 1.50 1.40 %-1364.25 17.01 0.

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

E1l. inlet face invert 1364.50 ft E1. outlet invert 1364.25 ft
__E1, inlet throat invert ~~ 0.00 ft El. inlet crest ~ ~ 0.00 ft .

kkhdhd SITE DATA L2 2 2 % CULVERT INVERT L2223 2228222 3.2

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
*xkk* CULVERT DATA SUMMARY dkhkhkkhkkhdthkkhkhrthkhhddhthkn

BARREL SHAPE CIRCULAR

BARREL DIAMETER 1.50 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

3

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

AAARAAAAAAAAAAAAAAAAAAAAAA  TAILWATER . ASAAAAAAAAAAAAAAAARAAAAAAA

CONSTANT WATER gURFACE ELEVATION
0.0

ARAAAAAAAAAAAAAAAAAAAAAAAA ~ROADWAY OVERTOPPING DATA AAAAAAAAAAAAAAAAAAAAAAAAAA

WEIR COEFFICIENT 2.80
pPage 2



It OAKRET.LST

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

Page 3
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HYDROLOGIC
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B

B
c
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B
8
D
B
c
B
B
B
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B
B
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D
D
0
D
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B
B
B
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D
D
A
A
0
D
D
D
B
B
8
D
D
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8
D
D
B
B
B
8
D
D
C

EXKIBIT NO. 1
SOIL LEGEND

NAME

Albion-Shellabarger sandy loams, 1 to 4 percent slopes
Albion and Shellabarger sandy loans;, 7 to 15 percent slog
Blanket silt loam, 0 to 1 percent slopes
Blanket silt loan, 1 to 3 percent s'lopes
Canadian fine sandy loan
Canadian-Waldeck fine sandy loams
Carwile Tine sandy loam

Clark-0Ost clay loams, 1 to 4 percent slopes
Ciime silty clay, 3 to 6§ percent slopes
Elandco silt Yoam

Elandco 'silt loam, occas{ionally flooded .
Elandco silt loam, frequently flooded -

-Farnum loam, 0 to 1 percent slopes

Farnum loam, 1 to 3 percént slopes T

Farnum ’Ioam, sandy substratum, 0 to 1 percent s'lopes
Goessel silty clay, 0 to 1 percent slopes

Goessel silty clay, 1 to 2 percent slopes

Irwin silty clay loam, 1 to 3 percent slopes - » :
Irwin silty clay 'Ioan, 3°to 6 percént slopes - i

Irwin silty clay loam, 2 to § percent slopes, eroded
Lesho loam

Lincoln soils

Milan loam, 1 to 3 percent slopes

Milan form, 3 to 6 percent slopes -

Milan clay loam, 2 to 56 percent slopes, eroded
Naron fine sandy loam.

Owens clay loam, 1 to 3 percent slopes
Owens-Rock outcrop complex, 3 to 10 percent slopes
Pits

Plevna fine sandy loam

Pratt loamy fine sand, unduhhng

Pratt-Tivoli complex, rolling

Renfrow silty. clay loan, 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 loam, 3 to 6 percent slopes.

-Shellabarger sandy loam, 3 t0 6 percent s]opes, eroded

Tabler silty clay loam

" Tabler-Drummond complex-

Urban land-Canadian complex

Urban land-Elandco complex :
Urban land-Farnum complex, 0 to 3 percent slopes
Urban -Tand-Irwin complex, 1 to 3 percent slopes

. Urban land-Tabler complex

Yanoss silt loam, O to 1 percent slopes

Yanoss silt loam, 1 to 3 percent slopes

Yanoss silt Toam, 3 to 6 percent slopes *
Yanoss silt Yoam, 3 to 6 percent slopes, eroded
Vernon sandy loam, 1 to 3 percent slopes

Vernon sandy loam, 3 to 6 percent ’Iopes
Waldeck sandy loam

Heceiad o dVa VYoow
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EXpected Z-hour Storm MTRATT TR . TormT AniT ™
. Inches ¥ - Precip{tation
- : Stora Frequency in Years A R
tounty 50 25 1 5 2 . - .. Inches
Pawnee 6.6 6.0 52 45 37 28 .. ° 233

PhiTlps ™ 16,0 -5.5. 4.8 40 34 25, 23

Pottamtowts 7.5 6.6 5.9 5.3 .43 3 i, 336
Pratt . |7.2 6.4 5.6 4.8 4.1 .3.0 - C 246

Rawiing . [5.5..50 43 36 3.0 2.3 - 2120

Reno * .7.4. 6.6° 58 5.0 4.2, 32 2.7
' T . .. ..\'.: .
Republic 6.8 . 6.0 54 46 3.9 2.9 1t 28.6

Rice iy 7.3 6.4 5.6 43 4. 3.0_._.. 26.5°
‘R*l‘ley'. o 7:4 6.5 5.8 5.1 43 33 - - 338
Rooks ™ 6.0° 5.7 49 41 34 2.5 g 23.9
L . |65 5.9 5.0 43 36 277 23.3
Russel] ° :-'.'-;“’.7 5.9 °5.2 ‘4.4 3.7 X 26.8

‘Saﬂhe‘ o136k 57 4 4. 3a 8.4

Scott i, (5.7 5.3 &5 3.8 3.7 2.4- ° 0.2

( Sedgwick './.,-_!7.3 7.0 6.1 53 45 §§i§> 30.6

soard - 6.0 5.7 4.8 4.2 -.3.5 26 19.8

Shavnee :  |7.8 6.8 6.1 5.3 4.5 3.5 - 4.7
Sherfdan ©.'|5.7° 5.3 45 3.8 ‘3.2 2.4 23

Sherman . 5.3 4.8 4.2 3.5 3.0 Z.Z-': 16.7

-

sefth . "5.3‘_. 5.7 5.0 4.2 35 2.6 2.4
Stafford P70 62 5.5 A 40 29 g
Stanton " .. 5.6 5.2’ 4.5 3.8 3.2 Y 15.8
5.9 5.5 47 4.1 3.4 2.5 - 19.7

C 8.0 71 6.2 5.4 4.6 3.6 4.0

EFM Notfce K5-3. 17-e-7%
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T W (FT¥s)

FOR COMPOSITE CROSS SLOPES, USE S, FOR S,.
Ser8x +SeEe } SytO/W.

-’
-
-

EXAMPLE:
GIVEN: N=00I6; S=0.0!
. Sx=002°; Q=4 FTYS

FIND: Ly=34 FT

CHART 9. Curb—-opening and slotted drain inlet length
for total interception. - ’
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EFFICIENCY E

Ui

CHART 10. éurh-opening and slotted drain inlet intérception efﬁciency‘r.
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DISCHARGE @ (FT3/8)

CHART 11. Grate inlet capacity in sump conditions.
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CHART 12. Depressed carh—-opening inlet capacity in sump locations.
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DRAINAGE CRITERIA MANLAI
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g tabu‘l.ation'contﬂns rainfall intensfty in

per hour as derived from ESSA Weathe
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RETURN PERIODS OF
10-YR 25-YR 50-YR

S-YR

2-YR

ATTACHMENT A CONTINUED
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ATTACHMENT A CONTINUED.

page 3

DURATION ) . RETURN PERIODS OF :

IN MINUTES 1-YR 2-YR 5-YR  10-YR 25-YR 50-YR 100-
9 1.00 1.23 1.65 1.92 2.24 2.57 2.
82 - 1.00 1.22 1.63 1.90 2.22 2.55 2.
.93 0.99 1.21 1.62 1.89 2.20. - 2.53 2.
94 0.98 1.20 1.6 1.87 2.19 2.51 2.
95 -0.97 1.19 1.59 1.85 2.17 2.49 2
96 0.96 1.18 1.58 1.84 2.15 .2.46 2.
97 0.96 1.7 1.57 1.82 2.3 2.44 2.
g8 ""0.95 - 1.16 1.56 1.8 292 2,42 2.
99 0.94 1.15 1.54 1.80. 2.10 2.41 2
100 0.93 1.14 -1.53 1.78 2.08 2.39 7
101 0.93 1.13 1.52 1.77 2.07 2.39
102 0.92 1.13 1.51 1.75- 2.05 2.35 2
103 0.91- 1.2 1.50 1.74 2.04 2.33” 2
104 .0.90 amn °1.49° 1.73 2.02 2.31 2
105 0,90 " 1.0 1.47 1.72 2.01 2.30 2
106 " 0.89° - 1.09 1.46 1.70 1.99 2.28 2
107 0.88 3.09° - 1.45 1.69 1.98 2.26° 2
108 0.88 1.08 1.44 1.68 1.96 2.25 2
109. 0.87 1.07 1.43 1.67 1.95 2.23 2

- 110 0.87 . 1.06 1.42 1.65 1.93 2.2V 2
m 0.86 . 1.06 1.8 1.64 1.92 2.20 2
N2 '0.85 1.05 1.40 1.63 1.9 2.18 2
n3 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 Z
115 0.84 1.03 1.37 1.60 1.87 2.14 i
116 0.83 1.02 1.36 1.59 1.86 2.12 i
17 0.82 1.0 1.36 1.58 ° 1.84 2.1 :
18 0.82 1.00 1.35 1.57 1.83 2.09 :
19 0.81 1.00 1.34 - 1.56 1.82 2.08 :
120 0.8 . 0.99 1.33 _1.55 1.81 2.07-

DURATION RETURN PERIODS OF

IN HOURS 1-YR 2-YR 5.YR . 10-YR 25-YR 50-YR 10
2 0.81 0.99 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 0.9 1.06 .2
5 0.40 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.

10 0.23 0.29 0.39 0.45 "0.52 0.60
12 0.20 0.25 0.33 0.39 0.45 0.52
18 0.15 0.18 0.24 0.28 0.33 0.38
24 0.12 0.15 0.20 v.23 0.27 0.31

0014s
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ATTACHMENT B

DRAINAGE CRITERIA MANUAL

INCREMENTAL INFILTRATION VALUES IN INCHES

**T{me at end of the t'iu.le increment

NOTE: Values for 125 minutes and additional S ninute increments sha'l'l

be the same as those shown for 120 minutes. .

Time : - SCS Hydrologic Sei) Group - -
Minutes** X B T — 0
5 -33: .26 .19 Jd2
- 10 .25 37 .09 .04
15 . .18 ) .05 .02 -
20 - .13 .07 .03 .02
25 . .10 .05 0Fv~m —1 02
30 .08 .05 .03 .02
3s. .08 .05 .03 .02
40 ) .08 .05 .03 .02
45 - . -08 .05 .03 . .02
50 .08 .05 .03 :;02
55 . .08 .0S .03 .02
60 .08° .85 .03 .02
- 85 .08 .05 .03 .02
70 . .08. .05 .03 .02 -
75 ; . .08 T A5 .03 .02
o 80 3 — 08— ~— 05— 03 N2
8s - .08 .05 .03 .02
90 ..08 .05 .03 .02
55 .08 .08 .03 - .02
100 .08 .05 .03 .02
105 .08 .05’ .03 - .02
110 .08 .08 .03 .02
1ns .08 .08 .03 .02
J20° .08 .05 .03 .02
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ATTACHHENT C

DRAINAGE CITERIA MANUAL

DEPRESSION STORAGE LOSSES

Surface Type

impervious:
Paved Areas
Flat Roofs.
Sloped Roofs

Pe}vidus:

Lawns dnd Griss
. Wooded Areas and Open Fields

Total Loss
-{Inches)

000

S omy =2



. ATTACHMENT D,
'DRAINAGE CRITERIA

P——

'RECOMMENDED RUNOFF COEFFICIENTS FOR RATIONAL METHOD
AND PERCENT IMPERVIOUS FOR URIT HYDROGRAPH KETHOD -

{3 pages)

Land Use or Percent - . Freguency, ..
‘a surface Characteristics Impervious Z T 10 . L]
1. Business: .
v ‘Downtown Areas . Ss 0.84 0.85 0.87 0.
H Heighborhood Areas - 70 0,68 0.69 0.73 0.
2. Residential:
!' - S{ngle Family (Sofl &réoup D) ™ .
1/8 Acre’ - 50 0.57 0.6) =768 0.
- 1/4 Acre . 38 0.50 0.54 0.62 0.
] . 1/3 Acre : 30 0.46 0.50 0.59 0.
. 1/2 Acre 25 0.42 0.48 0.56 0.
3/4 Acre . 22 0.42 0.46 0.55- ~ 0.
} 1 Acre - . 20 0.4} 0.45 -~ 0.54 . 0.
! Multi-Famfly- (Soil Group .D)
—  Malti-Unit (detached) 60 0.62 0,66 0.72 0.
Y4 Multi-Unit (attached) 65 0.64 - 0.68 0.73 0.
S Apartnents 75 0.70 0. 0.79 0.
J Single Family (Soil 6Group C)
Acre 50 0.58 0.58 0.64 o,
1/4 Acre 38 0.48 0.51 0.57 0.
» 1/3 kre ) 30 0.43, 0.46 0.53 0.
] 1/2 Acre 25 0.40 0.43 0.50 -0,
* 3/4 Acre : 22 0.39 0.42 0.49 0
. 1 Agre 20 0.37 0.40 0.48 0
Mult1-Family (Soil sra;; ¢y
. =Un1 etac 60 0.60 0.63 0.69 -0
i Multi-Unit (attached) 65 0.63 0.66 o.N 0
Apartments 75 0.68 0.72 0.77 0
Single-Family (Sofl Group B).
P Acre 50 0.52 0.54 0.59 0
1/4 Acre . 38 0.44 0.456 0.52 0
-~ 1/3 Acre © 3 0.39 0.4 0.47 0
H . 1/2 Acre ’ 25 0.36 0.38 0.44 ]
J 3/4 Acre -. . 22 0.34 0.36 0.42 0
1 Acre . 20 0.33 0.35 0.40 0
Mult{-Family (S0l 6roup B)
. -Unit (detache 60 0.58 0.60 0.65 0
Multi-Unit (attached) 65 0.6% 0.64 0.68 ]
Apartments 75 0.67 0.70 0.74 Q



s

Land Use or
rface Characteristics

Single Family (Soi1 Group A)
Al e e

1/4 Acre

1/3 Acre

1/2 Acre - .
3/4 Acre

1 Acre

Multi-Family (Sail Eroup A)
. WITi-Unit 5Eetacﬁe,d§ .
* Multf-Unit (attached)
Apartnents

-+ 35~ Industrial: -

Light Areas
Heavy Areas

4. _P] aygrounds:

‘5. Schools:

5. Raflroad Yard Areas:

<. \Undeveloped Urban Areas:
. Offsite Flow Analysis

Percént
. Iggeﬂi ous

50
38
30.
25
22
20

60
65
75

70
80
15
40
30

45

{when Jand usé not defined)

B. Streets:
Paved
Gravel

99,
00

9. Drive, Parking Lots and Walks: 96

10. Roofs:

90

11. Urban Lawn Areas (See Note f{t_). 1 below):

Soil Group A Lo
Slope less than 1%
Slope 1% to 4%
Slope more than 4%

Soil Group 8
~*" STope Lss than 1%

Slope 1% to 4%
Slope-more than 4%

Soil Group € )
. ope less than 1%
- Slope 13 to 4%
Slope more than 4%

- .00
00
00

888

888

: Frequency .

Z 1 0 T
0.47 0.50 0.54 0
0.39 0.4) 0.45 0
0.33 0.35 0.3% 0
0.30 0.3 0.35 o
0.28 0.29 0.33, 0
0.26 0.28 0.32, 0
0.55 0.57 0.61 0
0.58 . 0.60 0.64 ]
0.65° 0.68 0.72 0
0.68 0.69 = 0
0.74 0.76 0.79 0
0.33 0.35 0.42 0

- .
0.49 0.51° 0.56 . 0
0.43 0.45 0.50 0
0.52 0.54 0.59 0
0.87 0,88 0.90 't
0.24 0.26 0.33 t
0.87 0.87 0.88
0.80 0.85 0.90 . ¢
0.08 0.09. 0.13 4
0.12 0.13 0.17 €
0.16 0.17 0.2
0.16 0.18 0.24 t
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



L

Land Use or Percent Frequency
rface Characteristics Impervious 2 3 10
Soil Groug D ot - .
ope less than 12 .00 0.28° 0.33 0.43 0.
Slope 17 to 4% 00 0.30 0.35 . 0.45 0.
Slope more than 43 00, 0.32 0.37 0.47 0.

Note No. 1: Coefficients shown in the above table are for pervious open spac
areas with thick turf .which includes pervious areas in parks and cemeteries
Coefficients shown above must be increased 0.02 for use with dgricultura
pasture. areas. Coefficients shown above must be reduced by 0.04 for use wit
agricultural -cultivated areas. ~Eroup A soils are well-drained, coarse texture
sands with high infiltration rates. Group B soils.are moderately well-drained
moderately coarse textured soils with moderate infiltration rates. Group

soiTs are moderately poor-drained, moderately fine textured soQils with sic
infiltration rates. Group D soils are poor-drained, fine textured soils wit

- very slow infiltration rates. T S

-

GENERAL NOTE: These Rational Formula Coefficients may not be valid .tér basir
320 acres or larger. . . °.

’
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~ ATTACHMENT F

".DETERMINATION OF DIMENSIONLESS
WATEKSHED CONVEYANCE FACTOR (B)

=0 +8
th - Classification
0.6 - ‘Extensive channel improvement and storm sewec.system, closed
condﬁt cliannel system
z 0.7 Moderate channel improvement and storm sewer systen.
0.8 . Some channel imprévement and storm sewers, maf n'l},-ycl eaning
1 and enlargement of existing channel. .
0.9 Little channe] improvesment and storm sewers.
i'. m. 1.0 Natural channel conditions.
;i B Tlassification A : — .
0.0 7 No chamnel vegetation.
0.1 Light channel vegetation.
i 0.2 Moderate channel vegatation.

- 0.3 Hedvy channel vegetation.



" Watsrcourse slope, ft/ft

.50 «

.20 -

-005 = " IR} 1

2 4 8 10 20
Average velocity, ft/sec

lﬁ-.&la&imnnbdﬂahmwthb;mmm.

-’ ’ ’g :.E
L
(210-VI-TR-58, Second Ed., June 1986)
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MIDDLE BRANCH GYPSUM CREEK
At 13th Street

FOURMILE CREEK
At county boundary
Upstream of confluence of Brookhaven
Creek
Upstream of confluence of West
Fork Fourmile Creek

WEST FORK FOURMILE CREEK
At mouth at Fourmile Creek
At 13th Street North

BROOKHAVEN CREEK

At mouth at Fourmile Creek
. At Interstate 35

MIDDLE FORK CHISHOLM CREEK
Upstream of confluence of
‘Tributary M1
At 53rd Street North

EAST FORK CHISHOLM CREEK
At 45th Street North

CENTER DRAIN EAST TRIBUTARY
At City of Wichita corporate limits

27.2

1.5

740

11,680
3,220
1,410

2,110
2,200

2,470
2,190

2,990
2,580

860

630

1,090

17,390
4,760
2,070

3,120
3,270

3,620
3,190

5,280
4,570

1,270

1,010

1,240

20,100
5,500

2,400

3,600
3,780

4,180
3,780

6,190
5,360

1,545

1,190

1,590

26,800
7,100

3,130

4,770
4,850

(o1 2
-
P e

8,920
7,720

2,240

1,600
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HEC-RAS Analysis EXisting
Conditions
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HEC-RAS Analysis Proposed
Conditions
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Plan: nproposal4 4m|le  creek oak RS: 2176.242 Profile: PF 1

E G. Elev (ft) :
Vel Head (ft) -~
W.SElev. (u).

Channel}  Right 0B
0.100 0.065 0.100
356.00 366.24 376.00 |

s
Q.
o0

7404| 5750 6846
_164| 488} 127
23 831 159
4257.1| 212544 20991
! _7884| 5750| 7337
Shear (lblsq n)' _ 059 144 040
Strearn 'Power (Ib/ft: 0.96 658 051
“Cum Volume (acre-ft) 19.80 |  2289| 332
‘Cum SA (acres) 6.76 5.97 2.65

Plan nproposal4 4m|le creek oak RS 1810 Profile: PF1

E.G.Elev () 1361.52 [
Vel Head (f) 0.55 A_'f‘ e
w;‘s" Elev M) 1360.98 |'Re
CritW.S. { 1358.71 |
0.006979 | :
__-1787717'.907.‘ ‘ 1817.00 o
481.20 [ Te 32234  5592| 10294
Vel Total (Vs) . 5.93 | 593,
‘Max Chi Dpth ®)_ 5.48 | Hydr. Depth 548
Conv, Total (cfs) " 21749.4 [ Conv, (cfs) 21749.4
hLeh"gth Wtd (ft) 18623 Wetted Per. (ft) L - 55.92
‘ _1355.50 " Shear (lblsq ) 2.39
1.00 Stream Power (lo/ft s) . 14.16
0.35 ‘Cum Volume (acre-ft) ‘;:; 15,36 20.32 262
0.15 Cum SA(acres) 5.14 550 1.91
2lan: npropo__s;gl} mile creek  oak RS: 1550.643 Profite: PF 1
EQER® ] 136102 Eemen
VelHead(R) 0.04 | Wt -
'W.S.Elev(f) = | _ 1360.98 | Reach Le




Plan nproposaht 4 mile creek oak RS 1550. 643 Profle PF 1 (Contmued)

__0.000873 [ A 72961,
11817.00 [:Flo 928.01

. o 34696 | Toy _Ms502)
Vel Total (fVs). 147 | 1.27
Max Chi Dpth (f) - 578 [ 1 5.03
‘Conv. Total (cfs) _"_6”17493.8 : 31407.3
“Length Wd. (f 258.07 | Wetted Per. (ft) : 147.97

1355.20 Shear (lb/sq f)- - b2
A9y Stream Power (lblft 8) 034 |
037} ‘Cum Volume (acre—ﬂ) o 1ee

0.00 [ Cum SA {acres) 4.15

Plan nproposal4 4 mile creek oak RS: 1%6:}.994 Profile: PF 1
k N - A & % RI ht.odB_

__0.100 |

i f:'rctn Loss (ft) b !
“C&ELossi(f): = 0.00 | Cum SA (actes)

Plan nproposau 4mnle creek oak RS: 1184 825 Profile: PF

"1360.08 [/ | - Leh OB

0.09 ['Wt. 0100 |

~1359.99 |'Re _350.00 .
1357.83 | 510.9

0.003474 ~'Area Ga ). _510.91 |
: 1817.00 | Flow (cfs).’ . .. 102031

‘Top Width (fl) 233.00 | Top Width:(f) 146.26 |
Vel Total (fVs): 2.30 [Avg: Vel: (/) . 200




%%}: 323\

17311 4

135172

2 [ Wetted Per. (f) 148371 9115

70 | Shear (ibisq ). 0.75 0.67

‘ 1.10 | Stream Power (bt s) 149, 190
Frctn Loss w 0.95 Cum Volume (acre ! 1125 1502 22
 C8ELossif) 0.00 | Cum SA (acres) - 292] 422 82

P!an nproposaM 4 mile creek  oak RS 828.5473  Profile: PF1
t 1359.12 | Ele “LeffOBi  Channell RightOB|
wt 0.100 0.065 | o1oo
38000  42264| 46000
10368  73951| 2236
29340 73958 |  22.36 |
7184} 172550 _ 1966
9997| 22588| 1522
iAvg Val. (vs). 069 233 088
"Hydr. Depth U 104 3271|147
_,_._?'2‘.8.6} | Conv. (°f3 15495 372147] 4240
422.16 | 10279 | 22642|  15.50
1353.88 To014| _ o0aa| _019]
< 1.18 | Strea 0.0 102| 047
Fretn: Loss (ﬂ) 0.95 | cum Volume (acr&ﬂ) 388|  t08s| 113
C& ELuss ) 0.00 ,Cum ‘SA (acres). 1.93 294 0.75
E:lgr:sm qgrogoiau mile creek oak RS 405. 9100 Proﬁle PF1

E.G.Elev(R). 1358.17 [ Element. . AOB|  Channel|. Right OB
01wt n~Vai 0.100 0.065|  0.100 |
7 - ~ 1358.05 Reach L.en (ﬂ) "37500| 38953 |  403.00
C"'WS (“) 135561 | ' 6191 61873|  67.79
EG. Slope(m) | O 002356 6191| 61873  67.79
'Q Total (cfs) 1817.00 4181, 171179 6340
| TopWidth(®) | 270.41 | Top Widt 6806, 15656 | 4579
Vel Total (fs) . | 2.43 [Avg, Vel: (Vs) 068 _ 277| 084
MaxCiDpm(® | T 552 H _oetl _ 3es| 148
‘Conv. Total (cfs) 37436.3 | € 86l4| 352686 | 13062
Lengthwid: ()" | 386.98 | 68.33| 15714 4590
MinChEI(R) * 1352.53 | Shear 0.13 0.58 0.22



Plan: nproposal4 4mile creek oak RS 16.37823 Profile: PF1

[EG.Elev(t) . T " 13s6.98 |
VeIHead(ﬂ) 0.13 | Wt n-

| W.S: Elev (ﬂ) ~1356.85 | Rea

CritWS (ft), P 1355.37 |‘Flow Area

'E.G. Slope (fWf) | _0.004001 | Area (sq i)

QTotal (cfs) . - 2049.00 | F

Top Width (R): 345.75 | Top Width (ft) _
vezTotal (ftls) 2.31 | Avg. Vel. (ﬂ/s)

Max CHI Dpth (ﬂ) 5.37 | Hydr. Depth (f:) ‘
Conv,To Total (cfs) 323939 “Conv; (cfs) -
Langtb : ‘Wetted' i Per, (ft)
Min Ch El (ﬁ) 1351.48 'Shear (b/sq fy
Alpha 1.54 ‘Stream Power (Ib/ft s),_
Frctn Loss (ft) Cum Volume (acre-ft) s
' C 8 ELoss (ft) 'Cum SA (acres)
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