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MEMO

C )
& TO: M. E. Lindebak, P.E, PROJECT NO. 36-95785-3650 |
PROFESSIONAL
Eﬂ';“;:;i:;‘; 455 N. Main, 7th Floor PROJECT: Bradley Fair 2nd Addition
305 5. TOPEKA
\ oot | sm0s Y, Wichita, KS 67202
COPIES TO: ATTN: V. R. Huang, P.E. DATE: _12/18/95
George Laham FROM: M. W. Berry, P.E.
Ron Spangenberg REFERENCE: _Drainage Plan Computations

PLEASE ADVISE IMMEDIATELY OF ANY MISCONCEPTIONS OR OMISSIONS YOU BELIEVE TO BE CONTAINED HEREIN.

Attached hereto are the drainage computations for the referenced project

The publication Interim Drainage and Storm Sewer policy for Design Criteria and
Documentation, City of Wichita, as revised 7/1/87 was used as the guideline for the

hydrologic and hydraulic computations. This publication is hereinafter referred to as the
Q Design Manual.

Manual #1, as referenced herein, refers to Design of Urban Highway Drainage - The State
of the Art by Reitz & Jens, Inc., April 1980. Manual #2 refers to Drainage of Highway
Pavements, Hydraulic Engineering Circular #12 by Tye Engineering, Inc., March 1984.

The analysis made herein is based on the available site data which includes the following:
Contour map at two foot interval and 1”=100" scale for the final plat arca
Contour map at two foot interval and 1”=200" scale for the balance of the Wilson
Farms tract. '
City of Wichita Flood Insurance Study, May 1986

HYDROLOGIC ANALYSIS FOR STORM WATER SEWERS

For storm sewer design, the Rational Method was used for the hydrologic analysis in
accordance with the Design Manual. Runoff coefficients were estimated based on tables
presented in the Design Manual.

For this development, a uniform assumption of the minimum time of concentration of 15
minutes was deemed appropriate.

@ Travel time for flow through defined channels, pipes, etc., for these basins was estimated
on the basis of Manning’s Equation.
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HYDRAULIC ANALYSIS FOR STORM WATER SEWERS

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
Manual #1, Equation (5-1), page 5-9. It has been assumed that Tc for street flow is equal
for Tc for pipe flow. This is 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 center lane should remain unflooded for the minor storm.

Inlet capacities were determined by the methods described in Manual #2, using Chart
#12.

In this analysis, City of Wichita Type 1A inlets and 3/8 inch per foot street 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.

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 five years. The major storm evaluated has a
recurrence interval of one hundred years.

To simplify hydraulic analysis, the following assumptions have been made:

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

2. The street conveyance is computed using only the pavement width. Depths above the
curb up to the walk (right-of-way) elevation are used, but the conveyance of the
landscaped area behind the curb was neglected. In general, this area has a very small
conveyance due to the higher “n” factor.

Hydraulic computations for the pipe system were estimated using Manning’s Equation to
calculate friction losses for pipes flowing full. Minor losses estimated at a constant 0.5
feet per structure. All pipe area assumed to be reinforced concrete with a Manning’s “n”
of 0.013. It is desirable to keep the hydraulic grade line at least one foot below the top of

curb for the minor storm.
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HYDROLOGIC AND HYDRAULIC MODELS FOR DETENTION

Detention basins are analyzed using the US Army Corps of Engineers HEC-1 computer
package. Runoff computations within that program were made using the NCRS
(formerly SCS) unit hydrograph procedure utilizing the Curve Number method. Stage-
discharge relationships for weirs are automatically computed by HEC-1. For culvert
control structures, the FHWA HY-8 Culvert computer program is used to develop a
stage-discharge curve. Reservoir routing is computed using the Modified Puls method
within HEC-1. :

Potential detention areas have been identified throughout the site. The effects of
urbanization on the basin have been analyzed utilizing the SCS hydrologic method and
the HEC-21 computer program. The results of this analysis are summarized in a table I
the report. :

FEMA REGULATED STREAMS

The Middle Fork of Gypsum Creek has been include in the detailed study of the City of
Wichita Flood Insurance Study (FIS). Regulatory floodplain limits, regulatory floodway
limits, base flood elevations, and design discharges have been identified in the FIS. For
the purposes of this study, the design flows identified in the report are assumed to enter
the site at 21st Street and discharge from the site at the Burlington Northern Railroad
essentially unchanged. No attempt has been made to evaluate the effects of detention to
be provided on this site.

DESIGN AIDS

Charts, nomographs, etc. used in these computation are reprinted in this section
DRAINAGE PLAN MAP

A map at 1”’=200’ scale is include in the map pocket(s) at the back of the report.
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Basins No. 1, 2, 3, and 9, contribute runoff to a series of proposed ponds to be
built upstream of the proposed 4 - 7’ X 6’ RCBC at the road crossing the Middle
Branch of Gypsum Creek. '

All requirements for sizes and elevations of Ponds # 1 thru 3 are summarized on
the drainage plan map. The outlet for Pond #1 is a 6’ square drop inlet at
elevation /28.0 with a 54" outlet pipe to Pond #2. Ponds #2 and #3 are each
controlled by a 5’ spillway and channel at elevations /250 and /86.0
respectively. Pond #3 drains to Pond #4, which is to constructed by damming off
‘the creek using a 75’ concrete weir at elevation 180.0. The following weir

calculations sshow a maximum rise of 3.5’ to elevation 183.5.
Dws = /83 =

_edo- /00 AL M ——

Pouo * 4 o B g 7'x’ ecsc

t—we{r
o2

Q= CLH Ddn _ 178

Qe 3.0 (LY(3.5)8 Dwe 35 ~ 97 Loor 22

1243 o o
sosas™ ° Liee Oue 0864 (Fig. 575)

3.3 = | free

Because the pond is within the creek, Q4o for analysis of Pond #4, and the box
culvert downstream of the weir is 1243 cfs, as defined by the Federal Emergency
Management Agency (FEMA) Flood Insurance Study(F.1.S.), despite the
reduction of peak on-site flows provided by the proposed detention storage.

The peak stage of Pond #4 of 183.5 is slightly higher than the published Base
Flood Elevation (B.F.E.) for a short reach of the creek just upstream of the new.
RCBC, (up to Section Q. See FEMA B.F.E’s within) but is lower than the B.F.E.’s
for the next reach of the creek up to near the South side of 21st St. (near Sec. S)

The proposed box culvert at the road crossing was designed to handle the 100-
year flow of the creek, being 1243 cfs. The culvert run shows a maximum
headwater elevation of 181.78, assuming a 25’ bottom width channel with 4:1
side slopes on 0.3% grade to the South as tailwater control. This will likely
require some channel cleaning and/or widening south of the box.
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BRADLEY FAIR 54" OUTLET FROM POND #1 11-20-1995

1
<::::> CURRENT DATE: 11-20-1995 FILE DATE: 11-17-1995
CURRENT TIME: 16:44:23 FILE NAME: BRADLEY

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

<
: C3 SITE DATA $ CULVERT SKAPEL MEIERIALL INLET %
. SEEDAE . GOV SR MORON, DN _
$ L4 INIET OUTLET CULVERT § BARRELS }
$ V4 ELEV. EIEV., LENGTH 4 SHAPE SPAN RISE MANNING INLET E:
$ § (FD) (FT) (FT) MATERIAL (FT) (FT) n TYEE $
: % : 191,00 189.00 250.01 : 1 RCP 450 4.50 .012 CONVENTIONDL:
$34 $ $
R $ ¥
$54 $ 4
R o eeemmmeeseeeeseeseeeseeeeseeseesessssssns *
SUMMRRY OF CULVERT FLOWS (CFS) FILE: BRADLEY DATE: 11-17-1995
i ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY IIR
197,97 100 100 0 0 0 0 0 01
198.33 110 110 0 0 0 0 0 01
198.72 120 120 0 0 0 0 0 01
199.14 130 130 0 0 0 0 0 01
199.61 140 140 0 0 0 0 0 01
200.08 150 150 0 0 0 0 0 01
200.59 160 160 0 0 0 0 0 01
201,13 170 170 0 0 0 0 0 01
201.70 180 180 0 0 0 0 0 01
202.29 190 190 0 0 0 0 0 01
205.90 200 200 0 0 0 0 0 01
(O w26 28 0 8 0 .0 006
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: ERADLEY DATE: 11-17-1995
HEAD HEAD TOTAL FLOW § FLOW
ELEV{FT) ERROR (FT) FLOW(CFS) ERROR(CFS) ERROR
197.97 0.00 100 0 0.00
198.33 0.00 110 0 0.00
198.72 0.00 120 0 0.00
199,14 0.00 130 0 0.00
199,61 0.00 140 0 0.00
200,08 0.00 150 0 0.00
200.59 0.00 160 0 0.00
201.13 0.00 170 0 0.00
201.70 0.00 180 0 0.00
202,29 0.00 190 0 0.00
....... 290 OB 0 S
<1> TOLERANCE (FT) = 0,010 <2> TOLERANCE (%) = 1.000

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

P.E.C.



BRADLEY FAIR PONDS #1, #2, AND #3 11-27-1995

_ Lt e Ty TEEE R R R R R bR
t

Q ¥ FLOOD HYDROGRAPH PACKAGE (EEC-1) ¢ + V.S, ARMI CORES OF ENGINEERS *
* MAY 1961 ¥ t  HYDROIOGIC ENGINEERING CENTER *
* VERSION 4.0.1E * * 609 SECOND STREET *
* Lahey F77L-EM/32 version 5.01 t t "DAVIS, CALIFORNIA 95616 *
* Dodson & Associates, Inc. * * (916) 551-1748 *
+ RUNDATE 11/27/95 TDME 10:38:23 ¢ * t
gLy R it T T T T e I T e b )

X X 00000 XooX X
X XX X X X
X XX X X
IO 30X X wmx X
X XX X X
X XX X X X
X X OO0 XX X

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73), HECLGS, HECIDB, AND HECIRW.

\ THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITE THE 1973-SIYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSRR~ ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 8l. THIS IS IHE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAR 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

P.E.C.



BRADLEY FAIR PONDS #1, #2, AND #3
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D Bradley Fair Drainage Plan

D 5-, 10-, 25-, & 100-Year Storms

b1 Professional Engineering Consultants

i) Wichita, Ks

D DRC 11/20/95

D File: T:\DAR\HEC1\BRADLEY,ih1

IT 6 01FEB95 0600 0 02FEBS5S 1154
| 30 OLFEB5 0600

I0 3 0

JR PREC 0.5902 0.6875 0.8125 1.000
:DIAGRAM

KR UNDEV UNDEVELOPED CONDITIONS

BA 08906

B 7.8

BC  0.08 .09 .10 A1 A2 .133
BC .23 .23 .663 .75 772 .799
BC .880 .8%0  .%00 .80 .916 .92
BC .964 970 .976 .982  .988  .994
LS 0 76 0

W 0.20

t

*

KK BASINI COMMERCIAL DEVELOPED CONDITIONS
BA 08906

PB 7.8

BC  0.08 .09 10 AL A2 133
Pc  .235 .283 .66 .75 .772 .798
BC .880 .890 .90 .910 .916  .925
BC .94 970 .976 .982  .988 .99
LS 0 92 0

w 0.15

*

*

+ 54" QUTLET PIPE FOR POND 41

ER  PONDL

RS 1 ELEV 198

2 2.7 3.5

SE 198 201

50 0 40 60 80 90 100
80 150 160 170 180 190 200
SE 198.0 198,65 198.9 199.05 199.15 199.25
fE 200.1 200.6 201.15 201.7 202.35 205.9
*

ER BASIN? COMMERCIAL DEVELOPED CONDITIONS
BA  0.004

EB 7.8

BC 0.08 .09 10 A1 A2 133
B .235 283 .66 .735 .72 .799
BC .880 .8%0 .90 .910 .96  .925

JA47 163
820 .835
934,943
1.000
147 163
820 .83%
934,943
1,000
110 120
199.3 199.4
147 163
820 .835
93¢ 943

.181
.850
.952

8l
.850
.952

130
199.5

.161
.850
.952

11-27-1995

204
.958

204
.865
.958

140
199.6

204
958

P.E.C.



BRADLEY FAIR PONDS #1, #2, AND #3

O =
4
I

46
47

BC
EC

&

w % I
Q

KR
RS
SA
SE

5Q
59
SE
SE
14

2L

INTO2
2

POND2
1

0.5
195

0

150
1%
196.78

BASING
.00456

0.08
235
.880
.964

0.15

INTO3

BOND3
1

0.5
186

0

150

11-27-1995

COMBINE HYDROGRAPHS FOR BASIN 2 AND OUT OF POND §1

ELEV
0.8
197

40
160

5’ SPILIWAY FOR POND §2

195

60
170

80
180

90
190

195,95 196.18 196.35 196.42
196,84 196.89 196.93 196.98

%gg 110 120 130 140
196.5 196.56 196.61 196.67 196.72
197.02

COMMERCIAL DEVELOPED CONDITIONS

.09
.283
.890
970

92

.10

.663
.800
976

0

.11
.73
.910
.982

.12
72
916
.988

433 147 163 .18l .204
.799  .820 .835  .850 .85
925,934 943 952 .958
.994 1,000

COMBINE HYDROGRAPHS FOR BASIN 3 AND OUT OF POND #2

ELEV
0.8
189

40
160

5 SPILLWAY FOR POND #3

186

60
170

80
180

90
190

186 186.95 187.18 187.35 187.42
187.78 187.84 187.89 187.93 187.98

100 110 120 130 140

200
187.5 187.56 187.61 187.67 187.72
188.02

PAGE

2

P.E.C.



' BRADLEY FAIR PONDS #1, #2, AND #3 11-27-1995

Q ‘ SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LIE (V) ROUTING - (--->) DIVERSION OR FUMP ELOW
¥0. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
11 UNDEV ‘
20 . BASIM
. v
. v
29 . PONDL
37 . . BASIV
i . INTO2...eerens :
. v
. v
48 . POND2
56 . . BASIV
6 ) N3 eeevvennnns
. v
) v
61 . POND3

(**+) RUNOFF ALSO COMPUTED AT THIS LOCATION

O

P.E.C.



BRADLEY FAIR PONDS #1, #2, AND #3 - | 11-27-1995

FEERR R R R R bR R F b R T T T T T T T e ae e
+ : %

Q ¥ FLOOD HYDROGRAPH PACRAGE (HEC-1) + *  U.S. ARMY CORPS OF ENGINEERS t
¥ MAY 1991- ¥ *  HYDROIOGIC ENGINEERING CENTER *
t VERSION 4.0.1E * t 609 SECOND STREET *
' Lahey F77L-EM/32 version 5.01 * * DAVIS, CALIFORNIA 95616 t
' Dodsen & Associates, Inc, * ¥ (916) 551-1748 *
+ RUN DATE 11/27/95 TDME 10:38:23 ¢ * *
L al s FEREREEREER R O R R R R R Y

Bradley Fair Drainage Plan

§-, 10-, 25-, & 100-Year Storms
Professional Engineering Consultants
Wichita, Ks

DRC 11/20/95

File: T:\DAR\EEC1\BRADLEY.ihl

910 OUTPUT. CONTROL VARIABLES

IPRNT 3 PRINT CONTROL

IPIOT 0 PLOT CONTROL

QsCaL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA

NMIN 6 MINUTES IN COMPUTATION INTERVAL
IDATE 1FERSS STARTING DATE

IIME 0600 STARTING IDME

e} 300 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 2FEBYS ENDING DATE
NDIIME 1154 ENDING TDME
ICENT 19 CENTURY MARR

COMPUTATION INTERVAL  0.10 HOURS
Q TOTAL TIME BASE  29.90 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
0.59 0.69 0.81 1.00

kd RRE KR RhE RRE REh REE KR kkk kkk hkE EE FEE ERE Rkd hkd FRE FRE AR KbE kbd bbk dkb hbk bRE bk bhk dF kkE Phd bEE REE dkE

1332232342 4144]

+ L 4
1WRK % UNDEV ¢ UNDEVELOPED CONDITIONS
1 1
13231318322 4212811
8 IV TDME DATA FOR INPUT TIME SERIES
RN 30 TIM INTERVAL IN MINUTES
JUDATE  LFEBSS STARTING DATE
JYTDE 600 STARTING TIME

SUBBASIN RUNOFF DATA

O 128 SUBRASIN CHARACTERISTICS
TAREA 0.09 SUBBASIN AREA
PRECIPTTATION DATA
1318 STORM 7.80 BASIN TOTAL PRECIPITATION
1481 INCREMENTAL PRECIPITATION PATTERN

P.E.C.



11-27-1995

BRADLEY FAIR PONDS #1, #2, AND #3

SCS LOSS RATE

18 IS

0.63 INITIAL ABSTRACTION

76.00 CURVE NUMBER

0.00 PERCENT IMPERVIOUS AREA

SCS DIMENSIONLESS UNIIGRAPH

SIRTL

CRVNBR
RIDP

0.20 Ias

ILAG

19w

E3 4]

UNIT HYDROGRAPH
12 END-OF-PERIOD CRDINATES
97. 49, 25, 13, 7.

1el.

161.

0.

7.80, TOTAL L0SS

4.9

2.82, TOTAL EXCESS =

TOTAL RAINFALL

24-HR 72-HR 29.90-1R

MAXTMUM AVERAGE FLOW

6-HR

IME
(HR)

PEAR FLOW
(CES)

+

O

(CFs)

{ INCHES)
(AC-ET)

10
4.976
24

12. 10
4.976
A

4.976
24

4.093
19

0.09 sQ MI

CUMULATIVE AREA =

Tk

thk

Thk

kkk

The

UNDEV

FOR PLAN 1, RATIO = 0.59

HYDROGRAPH AT STATION

2.21

2.39, TOTAL EXCESS

4.60, TOTAL 10SS =

TOTAL RAINFALL =

PEAR FLOW

MAXTMUM AVERAGE FLOW

TDE
(HR)

24-1R 72-1R 29.90-HR

6-HR

(CFS)

+

(CFs)

(INCHES)
{AC-FT)

4.
2.213
u

4.
2,213
u

5
2,213
11,

0.09 sp MI

1,818
)

CUMULATIVE AREA =

1111

1121

Tk

Tk

Tk

UNDEV

FOR PLAN 1, RATIO = 0,69

HYDROGRAPH AT STATION

2,53, TOTAL EXCESS =  2.84

5.36, TOTAL LOSS =

IOTAL RAINFALL =

PEAK FLOW
(CEs)

T-HR 29.90-HR

MAXIMUM AVERAGE FLOW
24-IR

6-HR

TIME
(ER)

t

O

(CFS)

(INCHES)
(AC-FT)

7 5.
2.837 2.837 2.837
13 13 13

2,331
1

e P . E.C .




BRADLEY FAIR PONDS #1, #2, AND#3 . | 11-27-1995

CUMULATIVE AREA =  0.09 SQ MI
Q i T Y

HYDROGRAPH AT STATION  UNDEV
FOR PLAN 1, RATIO = 0.81

e (341

TOTAL RAINFALL =  6.34, TOTAL 0SS =  2.66, TOTAL EXCESS =  3.67

PEAK FLOW  TDE MAXIMM AVERAGE FLOW
6-ER 2U4-mR TR 29.90-HR
+ (cEs) (ER)
(CEs)
+ 1. §.10 2, 9. 1. 1.
(INCHES) ~ 3.021 3.673 3.673 3.613
(ac-F1) 4, 17, 1. 17,
CUMULATIVE AREA =  0.09 sp MI

1321 £3 44 1331 £33 i

EYDROGRAPH AT STATION  UNDEV
FOR PLAN 1, RATIO = 1,00

TOTAL RAINFALL =  7.80, TOTAL 1OSS = 2,82, TOTAL EXCESS =  4.98

PEAR FLOW IDE MAXTMUM AVERAGE FLOW

6-HR 24-HR 72-HR 29.90-HR

+  (CFS) (ER)

(CES)
+ 242, 6.10 38, 12. 10. 10.
(TNCHES) 4.093 4.976 4.976 4.976
(AC-FT) 19, 24, 24. 24,
O CUMULATIVE AREA =  0.09 SQ MI

RHE REE RRE REE REE bEE REE bRE RRE REE REE RRE REE RRE REE bEE KRE Rk bRE REE REd bRE RER kRE REE RRT Rhd RRA bRE EE bR dRE bEY

132313223 2232244
L3 %
08+ masDU COMMERCTAL DEVELOPED CONDITIONS
(13213323233 2444
8 I TDME DATA FOR INPUT TDME SERIES
RN 3) TIM INTERVAL IN MINUIES
JDATE  LFEB9S STARTING DATE
JYTIME 600 STARTING TDME

SUBBASIN RUNOFF DATA

21 BA SUBBASIN CHARACTERISTICS

TAREA 0.09 SUBBASIN AREA
PRECIPITATION DATA

22 B STORM 7.80 BASIN TOTAL PRECIPITATION

23PI INCREMENTAL PRECIPTIATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.01 0.0 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.08 0.08 0.08 0.08 0.08
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.0L
0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

P.E.C.



BRADLEY FAIR PONDS #1, #2, AND #3 .. | 11-27-1995

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
27 18 SCS 10SS RAIE
' STRIL 0.17 INITIAL ABSTRACTION
CRVNER 92.00 CURVE NUMBER
RIDP 0.00 PERCENT IMPERVIOUS AREA
28 §CS DIMENSIONLESS UNITGRAPH
ILAG 0.15 1a¢
Tt
UNIT HYDROGRAPE
10 END-OF-PERIOD ORDINAIES
102, 217, 147. 6. 28, 12, 5. 2. 1, 0.
TOTAL RAINFALL =  7.80, TOTAL L0S§ = 0,95, TOTAL EXCESS =  €.85
PEAK FLOW IDME MAXTMUM AVERAGE FLOW
6-HR 24-IR T2-ER 29.90-1R
+  (CES) (HR)
(CES)
+ 343, 6.00 53, 16, 13, 13,
(INCHES) 5.534 6.846 6.846 6.846
(AC-FT) 26, 3, 3, 33,
CUMULATIVE AREA =  0.09 §Q MI
1] Tt 1t Ty 111
HYDROGRAPH AT STATION BASINL
FOR PLAN 1, RATIO = 0.59
TOTAL RATINFALL =  4.60, TOTAL I0S§ = 0,90, TOTAL EXCESS =  3.70
O PEAR FLOW IDE MAXTMUM AVERAGE FLOW
6-HR 24-HR 72-R 29.90-KR
+  (CES) (ER)
(CES)
+ 191, 6.00 29. 9. 7. 7.
(INCHES) 3.026 3.703 3,703 3,703
{AC-FT) 14. 18. 18. 18,
CUMULATIVE AREA =  0.09 SQ MI
1] 1] Tt TiE thi

HYDROGRAPH AT STATION BASINL
FOR PLAN 1, RATIO = (.69

TOTAL RAINFALL =  5.36, TOTAL L0SS =  0.92, TOTAL EXCESS =  4.44

PEAK FLOW  TDME MAXTMOM AVERAGE FLOW
6-IR 24-1R 72-ER  29.90-HR
+  (CES) (KR)
(CES)
+ 20, 6.00 35, i1, 9, 9.
(INCEES)  3.622 4444 4.444 4.444
(AC-FT) 17. 2. 21, 2,
CUMVLATIVE AREA =  0.08 8Q MI
L2131 Tt L1134 L2 1] Tk
KYDROGRAPH AT STATION BASINL
FOR PLAN 1, RATIO = 0.81
Q TOTAL RAINFALL =  6.34, TOTAL 10SS =  0.94, TOTAL EXCESS =  5.40
PEAK FLOW  TIME MAXTMUM AVERAGE FLOW
6-IR 24-R 72-ER  29.90-RR
+  (CF9) (HR)
(CES)
+ N 6.00 2, 13, 10. 10,
(INCHES)  4.388 5.402 5.402 5,402

P.E.C.



BRADLEY FAIR PONDS #1, #2, AND #3 11-27-1995
(AC-FT) a1, 2. 2. 2.
Q CUMULATIVE AREA =  0.09 SQ MI
[ 11 1131 L3414 (111} 1131
HYDROGRAPH AT STATION BASINL
FOR PLAN 1, RATIO = 1.00
T0TAL RAINFALL =  7.80, TOTAL LOSS =  0.95, TOTAL EXCESS =  6.85
PEAR FLOW  TDE MAXTMIM AVERAGE FIOW
6-IR U TR 29.90-RR
+  (CES) (ER)
(CES)
+ 33 6.00 53, 16. 1. 13,
(INCHES)  5.534 6.846 6.846 6.846
(AC-FT) 26. 3. 3. 3,
CUMULATIVE AREA =  0.09 §Q MI

REE RhE RhE REE REE REE RhE bhd kkh kRE RRE REE KRE REE bk REE RRK bhk FRF KFF FEE Rk kR KX bk REF kEF bhd FEE bkE R FEX REX

(311222232223 234]
L 4 L 4

29K ¥ PONDL ¥
% %

k3332222203118 ]

HYDROGRAPH ROUTING DATA

30 RS STORMGE ROUTING
Q ' NSTPS 1 NUMBER OF SUEREACHES
TP ELEV TYPE OF INITIAL CONDITION
RSVRIC 198,00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICTENT
i s AREA 2.8 3.5
32 S ELEVATION  198.00  201.00
3 50 DISCHARGE 0. W0. 0. 8. 9. 100, 10, 120, 130, 140,
150, 160, 170, 180, 180,  200.
35 SE CLEVATION  198.00 198.65 198.90  199.05 199.15  199.25 199.30  199.40 199,50  199.60
20010 200,60 201,15 20170 20235  205.0
(111
COMPUTED STORAGE-ELEVATION DATA
STORAGE 0.00 9.3
ELEVATION 198,00  201.00
COMPUTED STORAGE-OUTELOW-ELEVATTON DATA
STORAGE 0.00 1.6 257 3.02 332 .8 378 408 439 471
OUTELOW 0000 40000 60,00  80.00  90.00 100,00 110,00 120.00  130.00  140.00
CLEVATION  198.00 198.65 198,90 199,05 199.15 199.25 199.30  199.40  199.50  199.60
STORAGE 63 .97 9.35  9.88  11.87  14.32  29.88
OUTFLOW  150.00 160.00 16727 170,00 180.00  190.00  200.00
ELEVATION  200.10 200,60 20100 201,15  201.70  202.35  205.90
(131 (1113 it 1331 1321
HYDROGRAPK AT STATION  PONDL
Q FOR PLAN 1, RATIO = 0.59
PEAR FIOW  TDE MAXTUM AVERAGE FLOW
6HR  4-ER TR 29.90-RR
+  (CES) (IR}
(CES)
v 1, . q. 1, 1.
(DICHES)  3.006 3.703 3.703 3.703

P.E.C.



O

O

BRADLEY FAIR

PEAR SIORAGE IDE
+ (AC-FI) (IR)
4 6.20

PEAR STAGE IDME

+  (FEET) (ER)
199.48 6.20

Tk

PEAR FLOW IME

+ (CFS) (ER)
+ 143, 6.20

PEAR STORAGE TDME

+ {AC-FI) (HR)
5, 6.20

PEAR STAGE IDME

+  (FEED) (IR}
199.78 6.20

Tk

PEAK FLOW DA
+  (CES) (HR)
+ 151, 6.20

PEAK STORAGE TDME
+ (AC-FI) (ER)
1. 6

.20

PEAK STAGE IDE

+  (FEET) (ER)

200.17 6.20
k¥

PEAR FIOW  IDE

t  (CEs) (ER)

+ 165, 6.20

PONDS #1, #2, AND #3

(AC-FT) 14. 18, 18.

MAXTMUM AVERAGE SIORAGE
6-HR 4R 72-HR

1. 0. 0.
MAXIMUM AVERAGE STAGE
6-HR 2R 72-HR
198.41 198.13 198.10
CUMULATIVE AREA =  0.09 SQ MI
thi Rt 1

HYDROGRAPH AT STATION  PONDL
FOR PLAN 1, RATIO = 0.69

MAXTMUM AVERAGE FLOW
6-HR 24-1R 72-1R

(CES)

34, i1, 9.

(INCHES) 3.599 4.444 4,444

(AC-FT) 17, 21, 2L,
MAXTMUM AVERAGE STORAGE

6-HR 24-/R 12-ER

1, 0. 0.
MAXTMUM AVERAGE STAGE

6-HR 24-1R 72-RR

198.48 198.15 198.12

CUMULATIVE AREA =  0.09 SQ MI
Tk Tt thi

HYDROGRAPH AT STATION  PONDL
FOR PLAN 1, RATTO = 0.81

MAXTMUM AVERAGE FLOW

6-HR 24-R 12-KR
(CFS)

{2. 13, 10,

(INCHES) 4.361 5,402 5.402

(AC-ET) . 26. 26.
MAXTMUM AVERAGE STORAGE

6-HR- 24-HR 72-HR

2, 1. 0.
MAXTMUM AVERAGE STAGE

6-HR 24-HR 12-1R

198,59 198.19 198.15

CUMULATIVE 2REA =  0.09 SQ MI

Tk 1344 it

HYDROGRAPH AT STATION  PONDL
FOR PLAN 1, RATIO = 1.00

MAXTMUM AVERAGE FLOW
6-HR 24-1R 72-ER

(CES)
53. 16, 13,
(INCHES) 5.503 6.846 6.846
{2C-FT) 26. 33, 3.

18.

29.90-R
0.

29.90-HR
198.10

1331

29.90-R

4444
2l

29.90-KR

29.90-HR
198.12

1321

29.90-HR

10.
5.402
26,

29.90-HR

29.90-R
198,15

1441

29.90-HR

13,
6.846
33.

11-27-1995

P.E.C.



BRADLEY FAIR PONDS #1, #2, AND #3 11-27-1995

PEAR STORAGE IDE MAXTMUM AVERAGE STORAGE
6-HR U-R TR 29.90-HR
+ (AC-F) (HR)
s 6.20 2, L L 1
PEAK STAGE  TDE MAXTMUM AVERAGE STAGE
6-HR 2U4-R 7-ER - 29.90-HR

+ (FEED) (IR)
200.85 6.20 198.79 198,25 198.20 198.20

CUMULATIVE AREA =  0.09 SQ MI

REE RRE RRE KRR REY KR AR KRd REE R REE FRE bR bhd bR REE FEE REE Rk RRE RRE RRE Rkd bEE FRE Sk KRE FEE bhd Rk REF REE die

ta22 21222223211
* %
7KK+ BASINZ * COMMERCIAL DEVELOPED CONDITIONS
* *
1212232222242 21
8 IV TIME DATA FOR INPUT TDME SERIES
JRMIN 3) TDE INTERVAL IN MINUTES

JXDATE 1FEBY STARTING DATE
JKIDE 600 STARTING TIME

SUBBASIN RUNOFF DATA

38 BA SUBBASIN CHARACTERISTICS
TAREA 0.00 SUBBASIN AREA
PRECTPTTATION DATA
39 1B STORM 7.80 BASIN TOTAL PRECTPITATION
Q 40 BI INCREMENTAL PRECIPITATION PATTERN
0.00  0.00  0.00 000  0.00 000 000 000 000  0.00
0.00 0.0 0.00 000 000 000 000 000  0.00  0.00
0.00  0.00 000  0.00  0.00 0.0 000 000 0.0  0.00
0.00 0.00 000 000 000 000 000 000 000 0.0
0.00 0.0 0.0 000 000 0.0L 00 00l 0.0l 0,01
0,00 0.0 0.0 o001 001 008 008 008  0.08  0.08
0.0 0.0  o00f 001 001 001 00 001 0.0 0.0
0.0  0.00 0.0  00L 0.0l 000 000 000 000  0.00
0.00  0.00 0.0 000 000 000 000 000  0.00  0.00
0.00 0.0 000  0.00  0.00  0.00 000 000 000  0.00
0.00 0.0 0.0 0.0 000  0.00  0.00 000 000 0.0
0.00  0.00 0.0 000 000 000 000 000  0.00 0.0
0.00 0.0 0.0 000 000 000 0.0 000  0.00 0.0
0.00 0,00 0.0 0.0  0.00  0.00 000 000  0.00  0.00
0.00 0.0 0.0 000  0.00 000 000 000  0.00  0.00
0.00 0.0  0.00  0.00  0.00  0.00 000 000 000  0.00
0.00 0.0 0.0 000  0.00 000 000 000 000  0.00
0.00 0.0  0.00 000 000 000 000 000  0.00  0.00
418 $CS 10SS RATE
STRTL 0.17 INITIAL ABSTRACTION
CRVNER 92.00 CURVE NUMBER
RTDMP 0.00 PERCENT DMPERVIOUS AREA
45 W $CS DDMENSIONLESS UNITGRAPH
TLAG 0.15 1A6
£121
UNIT HYDROGRAPH
10 END-OF-PERIOD ORDINATES
5. .10, 1. 3, 1. 1. 0. 0. 0. 0.
Q TOTAL RAINFALL =  7.80, TOTAL 10SS =  0.95, TOTAL EXCESS =  6.85
PEAK FIOW  TDME MAXTMUM AVERAGE FLOW
R 24-RR 72-FR  29.90-HR
+  (CES) (ER)
(CFs)
+ 1. . 1. 1. 1.
(INCHES)  5.534 §.846 6.846 6.846

P.E.C.



BRADLEY FAIR PONDS #1, #2, AND #3 : 11-27-1995

(AC-FT) 1, 1. 1, 1,
O CUMULATIVE AREA =  0.00 SQ MI
ft T T Ty i

HYDROGRAPH AT STATION BASINZ
FOR PLAN 1, RATIO = 0.59

TOTAL RAINFALL =  4.60, TOTAL 10SS =  0.90, TOTAL EXCESS = 3.70

PEAR FLOW  TDE MAXTMUM AVERAGE FLOW
6-IR 24-R 72-ER  29.90-HR
+  (CFS) (HR)
(CES)

¥ 9. 6.00 1. 0. 0. 0.
(NGES)  3.026 3,703 3.703 3.703
(AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA =  0.00 SQ MI

1111 *k% 113 (111 t211

HYDROGRAPH AT STATION  BASINZ
FOR PLAN 1, RATIO = 0.69

TOTAL RAINFALL =  5.36, TOTAL 10SS =  0.92, TOTAL EXCESS =  4.44

PEAR FIOK  TDE MAXTMUM AVERAGE FLOW

6-HR 24-IR T-R 29.90-KR

+ o (CFS) (HR)

(CES)
¥ 10. §.00 2, 0. 0. 0.
(INCHES) ~ 3.622 4.444 4,444 4444
(AC-FT) 1. 1. 1. 1.
Q CUMULATIVE AREA =  0.00 $Q MI
(23] [2 1] £12] 1123 1211

HYDROGRAPH AT STATION BASIN?
FOR PLAN 1, RATIO = 0.81

TOTAL RAINFALL =  6.34, TOTAL 10SS =  0.94, TOTAL EXCESS = 5.40

PEAR FLOW IIME MAXTMUM AVERAGE FLOW
6-HR 24-HR 72-IR 29.90-FR
t+  (CES) (HR)
(CFS)
+ 12, 6.00 2. 1, 0. 0,
(INCHES) 4.388 5.402 5.402 5.402
(AC-ET) 1, 1, 1 1,
CUMULATIVE AREA =  0.00 Sp MI
i 113 1] 1) tht

HYDROGRAPH AT STATION BASIN2
FOR PLAN 1, RATIO = 1,00

TOTAL RAINFALL =  7.80, TOTAL LOSS =  0.95, TOTAL EXCESS =  6.85

PEAR FLOW IDE MAXTMUM AVERAGE FLOW
6-IR U-R 12-1R 29.90-HR
+  {(CES)
(CEs) .
+ 18, 6.00 2 i 1 L
{INCHES) 5.534 6.846 6.846 6.846

O (AC-FT) 1 1, L 1

CUMULATIVE AREA =  0.00 SQ MI

hh hhE ERE KRR FEE REE RRE kkE RRE KEE REE kR bhE REE RRE Rhk kbk FEE kR Kkd Rk kR kkd bkk REE RkE RX% bR FRE bR REE FEE b

P.E.C.



BRADLEY FAIR PONDS #1, #2, AND#3 11-27-1995

O 1323232202224
] *

46 KK : INTO2 : COMBINE HYDROGRAPHS FOR BASIN 2 AND OUT OF BOND §1
T T
47 KC HYDROGRAPH COMBINATION
Icoe 2 NUMBER OF HYDROGRAPHS IO COMBINE
e
T th e T iy

HYDROGRAPH AT STATION  INTO2
FOR PLAN 1, RATIO = 0.59

PEAK FLOW  TDE MAXIMUM AVERAGE FLOW
6-IR 24-HR 72-HR  29.90-KR
¥ (CES)
(CES)
+ 1%, 6.20 20. 9. 1. 1.
(INCRES)  3.006 3.703 3.703 3.703
(AC-FT) 15, 18. 18. 18.
CUMULATIVE AREA =  0.09 SQ MI
1314 1111 12113 ke £1%1
HYDROGRAPH AT STATION  INTO2
FOR PLAN 1, RATIO = 0.69
PEAR FLOW  TDE MAXIMUM AVERAGE FLOW

6-1R 24-HR 12-R 29.90-HR

+  (CFs) (ER)
(CFs)
+ 151, 6.10 36, 11, 9. 9.
(INCHES) 3.599 4.444 4.44 4.44
(aC-FT) 18. 22, 22. 22,

CUMULATIVE AREA = 0,09 SQ MI

*k 1344 £33 ke 1321

HYDROGRAPH AT STATION  INTO2
FOR PLAN 1, RATIO = 0.81

DEAK FLOW  TDE MAXTMUM AVERAGE FLOW
§-IR 24-IR 2R 29.90-KR
& (CES) (HR)
(CFs)
+ 160, 6.0 u. 1, 1. 11.
(INGHES)  4.361 5.402 5.402 5.402
(AC-FT) 2. 21, 21. 27.
COMVLATIVE AREA =  0.09 S0 MI
£ 221 (113 t 1L} 1131 1113
HYDROGRADH AT STATION  INTO2
FOR PLAN 1, RATIO = 1.00
PIAK FLOW DM ' MAXTMUM AVERAGE FLOW
6-HR 24-IR TR 29.90-RR
4 (CES) ()
(CES)
1M 610 5. 17. . 14,
(INCHES)  5.503 §.846 §.846 6.846
O (AC-ET) 7. 3. M. 3.
CUMJTATIVE AREA = 0,09 SQ MI

TR REE REE RRE RRE bhk bk kk Rk S0% bkk bk RXF AR REE bkk kkk REF KRR RRE kkd kbd REE RRE kkk kkk kkd kkd ¥d ¥Rk dbk ¥ i}

P.E.C.
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BRADLEY FAIR PONDS #1, #2, AND #3

+

+

+

{8 KX

49 RS

50 sa
51 SE
52 80

54 SE

Lali3222223244]
¥ 4

¥ POND2 *
% *

1332223242232 04]

HYDROGRAPH ROUTING DATA

STORAGE ROUTING

NSTES

ITYP

RSVRIC

X
2REA
ELEVATION

DISCHARGE

ELEVATION

STORAGE 0.00

ELEVATION 195.00

STORAGE 0.00
OUTELOW 0.00

ELEVATION 195.00

STORAGE 1.12
OUTELOW 150.00

ELEVATION 196,78

1 NUMBER OF SUBREACHES
ELEV TYPE OF INITIAL CONDITION
195,00 INITIAL CONDITION
0.00 WORKING R AND D COEFFICIENT

0.5 0.8

195,00  197.00

0. 40. 60. 80. 90.
150, 160. 170, 180. 1%0.

195.00 195.95 196,18 196,35  196.42
196.78  196.84  196.89  196.93  196.98

Tk

COMPUTED STORAGE-ELEVATION DATA

1.29
197.00

100, 110.
200,

196,50  196.56
197.02

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

0.54 0.69 0.80 0.85 0.91
40.00 60.00 80.00 80.00  100.00
195.95  196.18  196.35  196.42 196,50

1,16 1,20 1.23 1.27 1.29
160.00  170.00  180.00  190.00  195.00
196.8¢  196.89  196.93  196.98  197.00

11-27-1995
120. 130 140
196.61  196.67  196.72

0.95 0.99 1.03
110.00  120.00  130.00
196.56  196.61  196.67

1.30
200,00
197.02

t+1 YARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE EOR OUTFLOWS BETWEEN 110, 10

1131

PEAR FLOW
(CES)
132,

PEAR STORAGE
(AC-FT)
1,
PEAR STAGE

(FEET)
196.68

Tt

PEAR FLOW

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAR INFLOWS.

200,

1,07
140.00
196.72

THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

Tk

(344 Tk 1321

HYDROGRAPH AT STATION  POND2
FOR PLAN 1, RATIO = (.59

IDE

(HR)
6.20

(CFs)

(INCHES)
(AC-FT)

IME

(HR)
6.20

IDME

(HR)
6.20

MAXTMUM AVERAGE FLOW
6-FR 2-R 72-HR 29.90-FR

. 9. 7. 7.
3.008 3.703 3.703 3.703
15, 18, 18, 18.

MAXTMUM AVERAGE STORAGE
6-IR 24-1R 72-ER 29.90-ER

0. 0. 0. 0.

MAXTMUM AVERAGE STAGE
6-HR 24-R 72-1R 29.90-HR

195,57 195.18 195.15 195,15

CUMULATIVE AREA =  0.09 SQ MI

Tt

i thk tit

HYDROGRAPH AT STATION  BOND2
FOR PLAN 1, RATIO = 0.69

IME

MAXTMUM AVERAGE FLOW
6-HR 24-ER 72-ER 29.90-ER

P.E.C.
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BRADLEY FAIR

+  (CF$)
+ 150,

PEAR STORAGE

+ (AC-FT)
i

PEAR STAGE

+  (FEET)

+

+

196.78

1331

PEAR FLOW
(CFs)
159.

PEAR STORAGE
(RC-FT)
L

PEAR STAGE

+  (FEET)

196,83

it

PEAR FLOW

+  (CFS)

+

+

14,

PEAR STORAGE
(RC-FT)
L

PEAR STAGE

(FEET)
196.91

FEE EEE FEE KRE HRE KRR RRE RRE KEE KRR RRE REE ARt TEE bEE bkd FER RRE RRE REE KRR RKE REE REE AhE KRE REE ERY KRR RRE REK Rk A

56 KR

()
6.20

TDME

(HR)
6.20

IDE

(ER)
6.20

TIME
(HR)
6.20

IME

(HR)
6.20

(HR)
6.20

IDME
(HR)
6.20

PONDS #1, #2, AND #3
(ces)
: 1, 9.
(INCEES)  3.597 4444 4.444
(Ac-F1) 1. 2. 2.
MAXTMUM AVERAGE STORAGE
R 4R TR
0. 0. 0.
YAXIMUM AVERAGE STAGE
R 4R 2R
195.65 19521 195.17
CUMVIATIVE AREA = 0.09 §Q MI
Tk Tt ik

HYDROGRAPH AT STATION  DOND2
FOR PLAN 1, RATIO = 0.81

6-IR

(CES)
U.
(INCHES) 4.359
(AC-FT) 22.
6-HR
0.

6-HR
195.74
CUMULATIVE AREA =

Tt 1314

MAXTMUM AVERAGE FLOW

24-ER 72-KR
14, 1,
5.402 5,402
21, 27.
MAXTMUM AVERAGE STORAGE
24-1R 72-HR
0. 0.
MAXIMUM AVERAGE STAGE
24-1R 72-HR
195,25 195,20
0.09 s MI

1221

HYDROGRAPH AT STATION  POND2
FOR PLAN 1, RATIO = 1.00

6-HR

(CFS)
55,
(INCHES) 5.500
(AC-ET) 27,
6-HR
1,

6-HR
195.87
CUMULATIVE 2REA =

(2223222222312

*
*
*

BASINY ¥
*

%

MAXTMUM AVERAGE FLOW

24-1R 72-R
17, 14,
6.846 6.846
34, i,
MAXTMUM AVERAGE STORAGE

24-IR T2-HR

0. 0.
MAXTMUM AVERAGE STAGE
24-IR 12-R
195,30 195,24

0.09 s MI

9.
4.44
22.

29.90-IR
0.

29.90-1R
195,17

e

29.90-1R

11,
5.402
27,

29.90-1R

29.90-1R
195.20

£33

29.90-1R

14,
6.846
4,
29.90-1R

0.

29.90-HR
195,24

COMMERCIAL DEVELOPED CONDITIONS

11-27-1995

P.E.C.



BRADLEY FAIR PONDS #1, #2, AND #3 - 11-27-1995

(2213222222213

O 8 IN TIME DATA FOR INPUT IDME SERIES
JMIN 30 TDME INTERVAL IN MINUVIES
JXDATE 1FEBSS STARTING DATE
JIIME 600 STARTING TIME

SUBBASIN RUNOFF DATA

57 BA SUBRASIN CHARACTERISTICS
TAREA 0.00 SUBBASIN AREA
PRECIPITATION DATA
58 BB STORM 7.80 BASIN TOTAL PRECIPTTATION
59 PI INCREMENTAL PRECIPITATION PATTERN
0.00  0.00  0.00 000 000  0.00  0.00 000  0.00  0.00
0.00  0.00 000 000 000  0.00 0.0 0.0 000 0.0
0.00  0.00  0.00 0.0 000 0.0 000 000 000  0.00
0.00 000  0.00 000 000 0.0 000 000  0.00  0.00
0.00  0.00  0.00 000 000 0.1 0.1 0.0 001 0.1
0.0 0.1 0.1 00  00L 0.8  0.08 008 008  0.08
0.0 o001 0.0 o0f 001 0.0l  0.0L 00 0.0l 001
0.0 0.0 0.0 0.0 00l  0.00 0.0 000 000  0.00
0.00  0.00  0.00 000 000  0.00 000 000 000  0.00
0.00 0.0  0.00  0.00 000  0.00 000 000 000  0.00
0.00  0.00  0.00 000 000  0.00 000 000  0.00  0.00
0.00 0.0  0.00 000 000 0.0  0.00 000 000  0.00
0.00 0.0 0.0 000 0.0 000 000 000 000  0.00
0.00 000  0.00 000 000 0.0 000 000 000 0.0
0.00  0.00 0.0 000 0.0 000 000 000 000  0.00
0.00 0.0 0.0 000 000 0.0 000 000 000  0.00
0.00 000 0.0 000 000  0.00 000 000 000  0.00
0.00 0.0 0.0 000 000 000 0.0 000 000 0.0
63 LS SCS 10§ RATE
STRIL 0.17 INTTIAL ABSTRACTION
CRVNER 92.00 CURVE NUMBER
RIDMP 0.00 PERCENT IMPERVIOUS AREA
64 WD $CS DIMENSIONIESS UNITGRAPH
T1AG 0.15 IAG
(111
UNIT HYDROGRAPH
10 END-OF-PERIOD ORDINATES
5. 1. 8. 3. 1. 1. 0. 0. 0. 0.
TOTAL RAINFALL =  7.80, TOTAL 108§ = 0,95, TOTAL EXCESS =  6.85
PEAR FLOW  TDE MAYTMUM AVERAGE FLOW
6-iR 24-R 72-.R - 29.90-HR
+ (CES) (HR)
{CES)
+ 18 6.00 3, 1. 1. 1.
(INCHES)  5.534 §.846 6.846 6.846
(AC-FT) 1. 2 2. 2,
CUMULATIVE AREA = 0,00 §Q MI
(23] 1111 1133 [£2] EI1]
HYDROGRAPH AT STATION BASING
FOR PLAN 1, RATIO = 0.59
TOTAL RADNFALL =  4.60, TOTAL 108§ =  0.90, TOTAL EXCESS =  3.70
PEAR FLOW  TDE MAXTMUM AVERAGE FLOW
6-R 24-IR 72-ER - 29.90-HR
+ (CFS) (IR}
(CFS)
+ 10, §.00 1. 0. 0. 0.
(INCHES)  3.026 3.703 3.703 3,703
(aC-FT) 1. 1. 1. 1.

CUMULATIVE AREA =  0.00 SQ MI

P.E.C.



BRADLEY FAIR PONDS #1, #2, AND#3 11-27-1995 -

O i Tt e e Tt
HYDROGRAPH AT STATION BASIN3

FOR PLAN 1, RATIO = (.69
TOTAL RAINFALL =  5.36, TOTAL I0SS =  0.92, TOTAL EXCESS =  4.44

PEAR FIOW  IDE MAXTMUM AVERAGE FLOW
6-R 24-1R 72-HR  29.90-RR
+  (CPS) (HR)
(cEs)
+ 12. 6.00 2. 1 0. 0.
(INCHES) 3.622 4.44 4444 4.444
(AC-FT) . 1, 1, 1, 1,

CUMULATIVE AREA =  0.00 sQ MI

1321 1321 1341 1331 £33

HYDROGRAPH AT STATION BASIN3
FOR PLAN 1, RATIO = 0.61

TOTAL RATNFALL =  6.34, TOTAL 10SS =  0.94, TOTAL EXCESS =  5.40

PEAR FLON  TDE MAXTMUM AVERAGE FLOW
6-HR A4-1R 72-BR - 29.90-HR
+  (cEs) (ER)
(CEs)
+ 4. £.00 2, 1, 1, L,
(INCHES)  4.388 5.402 5.402 5.402
(AC-FT) L i L. L

CUMULATIVE AREA = (.00 SQ MI

O Ty " r Tt Tt

HYDROGRAPH AT STATION BASIN3
FOR PLAN 1, RATIO = 1.00

TOTAL RAINFALL =  7.80, TOTAL L0SS =  0.95, TOTAL EXCESS =  6.85

PEAR FLOW IDE MEXTMUM AVERAGE FLOW
6-HR 24-1R 72-HR 29.90-R
+  (CES) (fR)
(CES)
+ 18, 6.00 3, 1 1, 1
(INCHES) 5.534 6.846 6.846 6.846
(AC-FT) . 1, 2. 2. 2.

CUMULATIVE AREA =  0.00 SQ MT

REE bEE HhE REE kkE REE REE RRE REE KRR RRE bkd FEd kEk FEE RhE AEd RS BEE RRE REE bk RRE KRk REF bhk FEF bkd bhk bR bRt dEE dE

TERREEREEEREEE
* *
65 KR : INTO3 * COMBINE HYDROGRAPHS FOR BASIN 3 AND OUT OF BOND §2
*
ThbtE Y
66 HC HYDROGRAPH COMBINATION
Iooe 2 NUMBER OF HYDROGRAPHS TO COMBINE
Tt
it tht tht 1t 11
Q EYDROGRAPH AT STATION  INTO3
FOR PLAN 1, RATIO = 0.59
PEAR FLOW IDME MAXTMIM AVERAGE FLOW

6-ER 24-ER 7-BR 29.90-KR
+  (CES) {ER) ‘
(CFS)

P.E.C.



BRADLEY FAIR PONDS #1, #2, AND #3 - 11-27-1995

' + 137, 6.20 32. 10, 8. 8.
{TNCHES) 3.004 3.703 3.703 3.703
(ac-FT) 16. 19, 19, 19,

CUMVLATIVE AREA =  0.10 §Q MI

Tt *tt ht *tt Tk

EYDROGRAPH AT STATION  INTO3
FOR PLAN 1, RATIO = (.69

PEAK FLOW  IDE MAXTMUM AVERAGE FLOW
R 24-R 72-ER  29.90-IR
+ (CES) (HR)
(CF$)
+ 156, 6.20 38, 12. 9. 9.
(INCRES)  3.596 4,444 4.444 4.444
(AC-FT) 19, 23, 2, 23,
CUMULATIVE AREA =  0.10 SQ MI
1123 1321 1121 (234 £
HYDROGRAPH AT STATION  INTO3
FOR PLAN 1, RATIO = 0.81
PEAK FLOW  TDE MAXTMUM AVERAGE FLOW
§-R 24-1R 72-ER 29.90-KR
+(CES)
(CFS) .
v 169, 6.10 4. 14, 1. 1.
(INCHES)  4.358 5.402 5.402 5.402
(AC-FT) 2. 28. 28. 28.
O CUMULATIVE AREA =  0.10 SQ MI
Tt [211 [£3] 1121 Tkt
HYDROGRAPE AT STATION  INTO3
FOR PLAN 1, RATIO = 1.00
PEAK FIOW  TDE MAXTMUM AVERAGE FLOW
: 6-IR 24-1R 72-R  29.90-KR
+(CFS)
(CFS)
+oae. 6.10 58. 18, 4. 14,
(INCHES)  5.500 6.846 6.846 6.846
(AC-FT) 29, 36. 36, 36.

CUMULATIVE AREA =  0.10 SQ MT

khh AR kR KEE REE REE REE Rkk Kk KEE RRE REE bhE Kbk FEE FRE REE EKE kdd RRE REE bdk bdd REE RRE bhE bbd FdE R bR RRE bR dEd

(3382223324223
¥ *

67 KR t POND3 ¥
* ¥

1333232222222

HYDROGRAPH ROUTING DAIA

68 RS STORAGE ROUTING
NSIPS 1 NUMBER OF SUBREACHES
ITYP ELEV TYPE OF INITIAL CONDITION
RSVRIC 186.00 INITIAL CONDITION
Q X/ 0.00 WORRING R AND D COEFFICIENT
69 sa 2REA 0.5 0.8
70 SE ELEVATION 186.00  189.00

18 DISCHARGE 0. 40. 60. 80. 90. 100. 110. 120. 130. 140.
v 150. 160. 170. 180. 190. 200.

P.E.C.
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BRADLEY FAIR PONDS #1, #2, AND #3

+

+

+

+

+

+

73 §E ELEVATION 186.00
187.78
STORAGE 0.00 1.93
ELEVATION  186.00  189.00
STORAGE 0.00 0.52
QUIFLOW 0.00 40.00
ELEVATION  186.00  186.9
STORAGE 1,04 1.08
OUTFLO¥  150.00  160.00
ELEVATION  187.78  187.84

186.95
187.84

167.18
187.89.

187.38
187.93

1221

187.42
187.98

187.50
188.02

COMPUTED STORAGE-ELEVAIION DATA

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

0.65 0.76 0.80 0.85 0.89
60.00 80.00 90.00  100.00  110.00
187.18  187.35 187.42  187.50  187.56
L1l 1.1 1.17 1.20 1.93
170.00  180.00 150,00  200.00  444.%5
187.89  187.93  187.98  188.02  189.00

#++ YARNING +++ MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSIABLE FOR QUTFLOWS BETWEEN
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR QUIFLOWS GREATER THAN PEAR INFLOWS.
TRIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

1331

PEAR FLOW
{CES)
134.

PEAK STORAGE
(AC-FT)
L

PEAR STAGE

(FEET)
187.69

1431

PEAK FLOW
(CES)
156.

PEAR STORAGE
(ac-FI)
L
PEAR STAGE

(FEET)
187.81

1334

IDME

(ER)
6.20

IDE

IME

(HR)
6.20

IDE
(HR)
6.20

IME

(HR)
6.20

IDE

(HR)
6.20

1314 Tk

HYDROGRAPH AT STATION

Tk et

POND3

FOR PLAN 1, RATIO = 0.59

6-HR

(CES)
32,
3.003
1s,

(INCHES)
(AC-FT)
6-HR

0.

6-HR

186.60

CUMULATIVE AREA =

Tk Tk

HYDROGRAPH AT STATION

MAXTMUM AVERAGE FLOW

FOR PLAN 1, RATIO = 0.69

6-HR

(CES)
38.
3.5%
15.

(INCHES)
(AC-FT)

186.67
CUMULATIVE AREA =

1331 1324

HYDROGRAPH AT STATION

24-1R T2-HR  29.90-HR
10. 8. 8.
3.703 3.703 3.703
19. 19. 19,
MAYTMUM AVERAGE STORAGE
24-ER 72-BR  29.90-HR
0. 0. 0.
MAXTMUM AVERAGE STAGE
4R 72-HR  29.90-ER
186.19 186.16 186.16
0.10 o MI
(113 b1l
POND3
MAXTMUM AVERAGE FLOW
24-KR 72-HR  29.90-HR
1. 9, 9.
4.444 4.444 4.444
23. 23, 23,
MAXTMUM AVERAGE STORAGE
24-1R 72-HR  29.90-HR
0. 0. 0.
MAXIMUM AVERAGE STAGE
24-IR 72-HR  29.90-HR
186.22 186.18 186.18
0.10 SQ MI

Tt 1344

POND3

11-27-1995
187.56 187.61  187.67
0.2 0.9 1L
120.00 13000 140
187.60 18767 187,
100. 10 445,

187.72

00
00
72

P.E.C.
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BRADLEY FAIR

PEAR FLOW

+  (CES)

+

+

+

+

+

168,

PEAK STORAGE -
(AC-FT)
i

PEAR STAGE

(FEET)
187.88

T

PEAR FLOW
(CFs)
186,

PEAR STORAGE
(AC-FT)
L

PEAR STAGE

(FEET)
187.96

IDE
{ER)

- 6.20

IME

(HR)
6.20

InE

(HR)
6.20

TDE
(HR)
6.10

(HR)
6.10

IDE

(KR)
6.10

PONDS #1, #2, AND #3

FOR PLAN 1, RATIO = (.61
MAXTMUM AVERAGE FLOW

6-ER 24-R 72-ER

(CES)
46. 14, 11,
(INCHES) 4.356 5.402 5.402
(aC-FT) 23, 28, 28.

MAXIMUM AVERAGE SICRAGE
6-HR 24-1R 72-1R

0. 0. 0.

MAXDMUM AVERAGE STAGE
6-HR 24-1R 72-R

186.77 186.26 186.21
CUMULATIVE AREA =  0.10 5Q MI

"t L4l i1l

HYDROGRAPE AT STATION  POND3
FOR PLAN 1, RATIO = 1.00

MAXTMUM AVERAGE FLOW

§-HR 24-1R 12-RR
(CES)

58. 18. 14,

(INCHES) ~ 5.497 6.846 6.846

(AC-FT) 29, 36. 36.
MAXTMUM AVERAGE STORAGE

6-R 24-1R 12-iR

1 0. 0.

MAXDMUM AVERAGE STAGE
R R TR

186.90 186.31 186.25
CUMULATIVE AREA =  0.10 s MI

29.90-ER

11,
5.402
28,

29.90-HR

29.90-HR
186.21

Tt

29.90-1R

14,
6.846
36.

29.90-8R

29.90-HR
186.25

11-27-1995

P.E.C.
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BRADLEY FAIR PONDS #1, #2, AND #3

11-27-1995

PEAR FLOW AND STAGE (END-OF-PERTOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONCMIC COMPUTATIONS
FIOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES

OPERATION STATION
EYDROGRAPH AT

+ UNDEV
HYDROGRAPH AT

+ BASINL
ROUTED TO

+ PONDL
HYDROGRAPH AT

+ BASINZ
2 COMBINED AT

+ INTO2
ROUTED I0

+ POND2
HYDROGRAPH AT

+ BASIN3
2 COMBINED AT

t INTO3
ROUTED I0

+ POND3

*++ NORMAL END OF HEC-1 **+

0.09

0.09

0.09

0.00

0.09

0.09

0.00

0.10

0.10

IIME 10 PEAR IN HOURS

RATIOS APPLIED TO PRECIPITATION

AN RATIO 1 RATIO 2 RATIO 3 RATIO 4

0.59 0.69 0.81 1.00
1 FIOW 106, 138, 178, 242.
IDE 6.10 6.10 6.10 6.10
1 FLOW 191, 227. 24, 343,
IDE 6.00 6.00 6.00 6.00
1 FLOW 128, 143, 151, 165,
IDE 6.20 6.20 6.20 6.20

¥+ PEAR STAGES IN FEET **
1 STAGE 199.48 199.75 200.17 200.85
IDE 6.20 6.20 6.20 6.20
1 TFLoW 9. 10. 12, 15,
IDE 6.00 6.00 6.00 6.00
1 FLOW 133, 151, 160, 11,
IDE 6.20 6.10 6.10 6.10
1 FLOW 132, 150, 159, 14,
TDE 6.20 6.20 6.20 6.20

¥+ PEAR STAGES IN FEET **
1 5TAGE 196.68 196.78 196.83 196.91
IDE 6.20 6.20 6.20 6.20
1 FLOW 10, 12, 14, 18,
IDE 6.00 6.00 6.00 6.00
1 FIOW 137, 156, 168, 187,
IDME 6.20 6.20 6.10 6.10
1 FLOW 134, 156, 168, 186,
IDE 6.20 6.20 6.20 6.10

*t PEAR STAGES IN FEET **
1 STAGE 187.69 187.81 187.88 187.96
IDE 6.20 6.20 6.20 6.10

P.E.C.



Pono 24 4-7'x¢' ResB

1
CURRENT DATE: 11-22-1995 FILE DATE: 11-21-1995
CURRENT TIME: 08:45:46 : FILE NAME: BRADLY#4
.......................... I
I B RN S T
[]
C# SITE DATA $ CULVERT SHAPE, MATERIAL, INLET H
Cf ... SEBE b COVED OGP, MR, DU |
L4 INIET OUTIET CULVERT $ BARRELS $
V4 EIEV. ELEV. LENGTH 4 SHAPE SPAN RISE MANNING INIET H
3 (FT) (FT) (FT) % MATERIAL (FI) (FT) n TYFE H
% : 175.50 175.00  90.00 : 4 RCB ~7.00 6.00 .012 CONVENTIONEL:
3 $ }
{3 $ $
5% H $
KR S £ e eeeeemmmeeeeeeeeseeeeeeeeememnemeeeeeseeee *
SUMMARY OF CULVERT FLOWS (CFS) FILE: BRADLY#{ DATE: 11-21-1995
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
180.M7 1000 1000 0 0 0 0 0 01
180.85 1024 1024 0 0 0 0 0 01
180.94 1049 1049 0 0 0 0 0 01
181.03 1073 1073 0 0 0 0 0 01
181,12 1097 1097 0 0 0 0 0 01
181.21 1122 1122 0 0 0 0 0 01
181.30 1146 1146 0 0 0 0 0 01
181,39 170 1170 0 0 0 0 0 01
181.48 119¢ 1194 0 0 0 0 0 01
181.62 1219 1219 0 0 0 0 0 01
181.78 1243 1243 0 0 0 0 0 01
g6 aes s 0 0 0. 0 0ovRNeRDG
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: BRADLY#4 DATE: 11-21-1995
HEAD HEAD TOTAL FLIOW % FLOW
ELEV(ET) ERROR (FT) FLOW (CFS) ERROR (CES) ERROR
180.77 0.00 1000 0 0.00
180.85 0.00 1024 0 0.00
180.94 0.00 1049 0 0.00
181.03 0.00 1073 0 0.00
181.12 0.00 1097 0 0.00
181.21 0.00 1122 0 0.00
181,30 0.00 1146 0 0.00
181.39 0.00 1170 0 0.00
181.48 0.00 1194 0 0.00
181.62 0.00 1219 0 0.00
....... TN JOUOOORRRN L OO OSSO
<1> TOLERANCE (FT) = 0,010 <2> TOLERANCE (%) = 1.000

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

11-22-1995

P.E.C.



() 2
CURRENT DATE: 11-22-1995 FILE DATE: 11-21-1995
CURRENT TIME: 08:45:46 FILE NAME: BRADLY#

Q HWE TWE ICH OCH FLOW CCE FCE TE W
(cfs) (£t) (ft) (ft)  (£t) TYPE  (ft)  (ft)  (ft) (fps)
1000 180.77 179.91  5.27  4.67 5-82 0.00 0.00 0.00 11,93
1024 180.85 179.98 5,35 4.8 5-52. 0.00 0.00 0.00 12.0%1
1049 180.94 180.03 5.44 5.01 5-82 0.00 0.00 0.00 12.09
1073 161.03 180.09 5,53 5,18 5-82  0.00 0.00 0.00 12.16
1097 181.12 180.15 5.62 5.35 S5-82 0,00 0.00 0.00 12.24
1122 181.21 180.21 5,71 5.51 5-82 0.00 0.00 0.00 12.31
1146 181,30 180.26 5.80 5.62 5-82 0.00 0.00 0.00 12.38
1170 181,39 180.32 5.89 5.79 5-82 0.00 0.00 0.00 12.45
1194 181.48 180.37 5.98 5.95 5-s2 0.00 0,00 0.00 12.52
1219 181.62 180.43 6.07 6.12 5-82 0.00 0.000 0.00 8.02
1243 181,78 180.48 6,16 6.28 S-s2 0.00 0.00 0.00 8.10

El. inlet face invert 175.50 £ El. outlet invert 175.00 ft
El, inlet throat invert 0.00 ft EL. inlet crest 0.00 £t
[£111] SITE DATA t23%21 CULVERT INVERT L 2122233 2222111
INLET STATION (FT) 0.00
INLET ELEVATION (FT) 175.50
QUTLET STATION (FT) 90.00
QUTLET ELEVATION (FT) 175.00
NUMBER OF BARRELS 4.00
SLOPE (V-FT/H-FT) 0.0056

O CULVERT LENGTH ALONG SLOPE (FT) %0.00

#4444 CULVERT DATA SUMMERY #¥3tiittrtttitnststitsit
BARREL SHAPE BOX
BARREL SPAN 7.00 FT
BARREL RISE 6.00 ET

BARREL MATERIAL CONCREIE

BARREL MAMNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSION NONE

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

11-22-1995

P.E.C.



CURRENT DATE: 11-22-1995
CURRENT TIME: 08:45:46

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~

~~~~~

3

FILE DATE: 11-21-1995
FILE NAME: BRADLY§4

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

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

th¥ieey REGULAR CHANNEL CROSS SECTION Hibkkitktttitit

BOTTCM WIDIH

FI
SIDE SLOPE H}V (X:1)
CHANNEL SLOPE V/H (FI/FT)
MANNING' S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)
CULVERT NO.1 OUILET INVERT ELEVATION

Friddit UNTEORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FROUDE
NUMBER
0.362
0.362
0.362
0.363
0.363
0.363
0.363
0.363
0.364
0.364
0.364

VEL.

(EP5)
4.55
4.59
4.61
{.64
4.67
4.70
4.73
4.76
4.78
4.81
4.83

25.00
4.0

0.003

0.04
175.00
175,00

SHEAR
(PSE)
0.92
0.93
0.94
0.95
0.96
0.98
0.99
1.00
1.0
1.02
1,03

0
T

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

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

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

FIOW  W.S.E.

(CES) (FT)
1000.00 179,91
1024.30  179.98
1048.60  180.03
1072.90  180.09
1097.20  180.15
1121.50 180,21
1145.80  180.26
1170.10  180.32
1194.40  180.37
1218.70  180.43
1243.00  180.48

ROADWAY SURFACE

EMBANRMENT TOP WIDIE (FT)
CREST LENGTH (ET)
OVERTOPPING CREST ELEVATION (FT)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

11-22-1995

P.E.C.



Basin #5 drains to an existing pond, No. 5. However, the pond will have to be
modified to meet the size and elevation requirements shown on the drainage
plan map. The outlet for the pond is a 54” RCP with a 6’ square drop inlet
structure at elevation 181.5. Pond #5 discharges into Pond #6, which is to be
constructed by damming the creek at elevation 175.5 using a 97’ weir. Maximum
stage for Pond #6 i is 197. % using FEMA defined Qqop = 1243 cfs. Fono No. & ako
coflecds runoff rom (SR FN

The tailwater elevation used in analysis of Pond #5 was assumed to be 2.0’
above the static pool elevation of Pond #86, or 177.5. FEMA’s BFE just upstream
of the railroad bridge of 178.2 was used the tailwater elevation for analysis of
flow over the weir control structure for Pond #6. The following are the weir
length calculations for Pond #6.

s4.7 1155 /72.a5=:/w 22 B
(g il < . .
Pouo ¢ J ‘ T\ASC
{weir »
@ cLH” D 2.1
e = 3.0((.)(;,55'5 Do, : 35 077
1243 &
. Ocdn |
foezss T b Bue = 005
£33 7 L Lsub = (3.3 X /
0.65 21

A short reach of the creek (from Pond #6 to approximately Section O) will have a
maximum stage higher than the published B.F.E.’s. However, the rise occurs only this
property and will not affect any neighboring property, upstream or downstream.
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O

BRADLEY FAIR 54" OUTLET PIPE FOR POND #5

1

CURRENT DATE: 11-22-1995 FILE DATE: 11-22-1995
CURRENT TIME: 16:08:43 FILE NAME: BRADLYS

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

FHWA CULVERT ANALYSIS °°

I B8, VRSINSZ T
[
: C% SITE DATA $ CULVERT SHAPE, MATERIAL, INLET $
G SEEDE G GOV SGE, MO, DS |
$ L+ INIET OUTIET CULVERT $ BARRELS $
$ V4§ ELEV. ELEV. IENGTH $ SHAPE SPAN RISE MANNING INIET }
i+ (M) (FI)  (FT) $ MATERIAL (FT)  (FT) n IYPE ¥
: % : 174.00 171.50 250.01 : 1 RCP 4.50 4.50 ,012 CONVENTIONAL:
$34 $ $
44 $ $
$5¢% ¥ $
XX S { eeememmemeoseee e eeeeemmeeeeeeeeeeee *
SUMMBRY OF CULVERT FLOWS (CFS) FILE: BRADLY#S DATE: 11-22-1995
EIEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
183.37 200 200 0 0 0 0 0 01
183,67 205 205 0 0 0 0 0 01
183.98 210 210 0 0 0 0 0 01
184.29 215 215 0 0 0 0 0 01
184.61 220 220 0 0 0 0 0 01
184.93 225 225 0 0 0 0 0 01
185.28 230 230 0 0 0 0 0 01
185.65 235 235 0 0 0 0 0 01
186.01 240 240 0 0 0 0 0 07
186.21 245 242 0 0 0 0 0 33
186.34 250 244 0 0 0 0 0 6 3
L0 o a0 00 0.0 0omReene
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: BRADLY#S DATE: 11-22-1995
HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR(FT) FLOW(CES) ERROR (CFS) ERROR
183.37 0.00 200 0 0.00
183.67 0.00 205 0 0.00
183.98 0.00 210 0 0.00
184.29 0.00 215 0 0.00
184.61 0.00 220 0 0.00
184.93 0.00 . 225 0 0.00
185.28 0.00 230 0 0.00
185.65 0.00 235 0 0.00
186.01 -0.01 240 0 0.09
186.21 0.00 245 -0 -0.01
....... KT X OO OO US C:
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1,000

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

11-22-1995

P.E.C.
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BRADLEY FAIR POND #5

fhhkbtdbbedrbbbbbberdbbbbbrtbbbbdbibiis

FLOOD EYDROGRAPH PACRAGE (HEC-1}
MY 1991

VERSION 4.0.1E
Lahey F77L-EM/32 version 5.01
Dodson & Associates, Inc.

* RUNDATE 11/27/95 TDE 10:03:23
G LT

*+ W & W W &
= W W W W W W %

X X X000 000X
X XX X
X XX X
OO0 0o X
X £X X
X XX X
X ¥ XO000X oo

11-27-1995

Fhhbkrdrehbbetbbebbbbebbbrrdbdbbeddies

+  U.S. ARMY CORPS OF ENGINEERS
+  EYDROLOGIC ENGINEERING CENTER
t §09 SECOND STREET

t DAVIS, CALTFORNIA 95616

* (916) 551-1748

*
+

L1132 221282 ateesitittissditndittsitily

M W o W W W N W

THIS PROGRRM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 RNOWN AS HECL (JAN 73), HECLGS, HECLDB, AND HECIKW.

THE DEFINITIONS OF VARTABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKR- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81, THIS IS THE FORTRAN7? VERSION
NEW OPTIONS: DAMBREAR OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RAIE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

P.E.C.



BRADLEY FAIR POND #5 11-27-1995

O

[ =
&
g
i

1 D Bradley Fair Drainage Plan
2 D Pond?g
3 b)) 5-, 10-, 25-, & 100-Year Storms
4 D Professional Engineering Consultants
5 i) Wichita, Ks
6 oy DRC 11/20/9%5
7 D File: T:\DAR\HEC1\BRADLEY2.ihl
8 IT 6 01FEB9S 0600 0 02FEBY5S 1154
9 N 30 01FEB9S 0600
10 I0 3 ¢
11 gR PREC 0.5902 0.6875 0.8125 1,000
:DIAGRAM
12 KR UNDEV UNDEVELOPED BASIN
13 BA 11992
1 PB 7.8
15 BC  0.08 .09 .10 AL A2 133 147 163 .18l 204
16 BC ,235 .283 663 .75 772,799  .B20  .835  .850  .865
17 BC .880 .89 .90 .90 .96 .925 .93  .543 .95z .98
18 BC .94 .970 .976 982  .988  .994 1,000
19 LS 0 80 0 »
20 w 0.5
¥
[ 1
21 KR BASINL RESIDENTIAL DEVELOPED CONDITIONS
22 BA 11992
23 PB 7.8
24 BC  0.08 .09 .10 Al A2 0133 147 163 .18l 204
25 BC 235 283 663 .73 .772  .799  .820  .835  .B50  .865
26 BC .880 .890 .900 .90 .916 .95  .934 .93  .%52  .958
Q 27 BC 964 970 .976 .982  .988  .994 1.000
28 LS 0 87 0
29 ED 0.15
¥ 54" OUTLET FROM POND §5
30 KK POND5 )
kil RS 1 EIEV 181.5
2 S8 275 3.5
33 SE 1815 186
34 50 0 140 160 170 180 190 200 205 210 215
35 80 220 225 230
36 SE 181.5 183.05 183.2 183.27 183.4 183.45 183.49 183.65 184.0 184.3
37 fE 184.6 184.9 185.3
38 A

P.E.C.



BRADLEY FAIR POND #5 11-27-1995

Q SCHEMATIC DIAGRAM OF STREAM NETWORK
NPT :
IDE (V) ROUTING (--->) DIVERSION OR PUMP ELOW
N0. () CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
12 UNDEV
2 . BASIM
. v
) v
30 ) PONDS

(¥**) RUNOFF ALSO COMPUTED AT THIS LOCATION

P.E.C.



BRADLEY FAIR POND #5 : 11-27-1995

L ulnaanaannnnny Thbbb bR bR R R R b R b
t

O *  FLOOD HYDROGRAPH PACKAGE (HEC-1) ¢ *  U.5. ARMY CORPS OF ENGINEERS +
* MAY 1991 ¥ *  HYDROLOGIC ENGINEERING CENTER ¢

t VERSION 4.0.1E ¥ * 609 SECOND STREET t

ot Lahey F77L-EM/32 version 5.01 * * DAVIS, CALIFORNIA 95616 ¥

+ Dodson & Associates, Inc. * * (916) 551-1748 t

* RUNDATE 11/27/95 TIME 10:03:23 * ¥ ¢

fhkt ket rRb kbbbt bbb kbbbt e bbbt d 032222222 a2 s R Tt s TIL 21221

Bradleg Fair Drainage Plan
Pond §

5-, 10-, 25-, & 100-Year Storms
Professicnal Engineering Consultants
Wichita, Ks

DRC 11/20/95

File: T:\DAR\HEC1\BRADLEY?.ihi

10 10 OUIPUT CONTROL VARIABLES
JERNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PIOT SCALE
IT HYDROGRAPH TTME DATA

6 MINUTES IN COMPUTATION INTERVAL
IDATE 1FEBS5 STARTING DATE

ITDME 0600 STARTING TIME
N 300 NUMBER OF HYDROGRAPH ORDINAIES
NDDATE 2FEBS5 ENDING DATE
NDTDME 1154 ENDING TIME
ICENT 19 CENTURY MARR
COMPUTATION INTERVAL  0.10 HOURS
Q TOTAL TIME BASE  29.90 HOURS

ENGLISH UNIIS
DRADNAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGIH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
IEMPERATURE DEGREES FAHRENHEIT
JP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS

JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
0.59 0.69 0.81 1,00

Rhh kEE kkd R hkd hkk RHE Fhd bkd REE REE FER REE AR kkd kP khk kkk bEE bE kR bbd kkk Fbd kkd dkk kkd FEE TRd Rkd dkd kEE iy

133242223232 43]

+ 1
12FK  *  UNDEV ¢ UNDEVELOPED BASIN
L 4 *
(22121122221 111
9 N TDME DATA FOR INPUT TDE SERIES
RN 3) TIME INTERVAL IN MINUIES
JYDATE  1FERSS STARTING DATE
JYTIVE 600 STARTING TDE
SUBBASIN RUNOFF DATA
O 13 BA SUBBASIN CHARACTERISTICS

TAREA 0.12 SURBASIN AREA

PRECIPITATION DATA
14 B STORM 7.80 BASIN TOTAL PRECIPITATION

P.E.C.



BRADLEY FAIR  POND #5 ' ' 11-27-1995

15 pI INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.01 0.00 . 0.0t 0.01 0.0
0.01 0.01 0.01 0.01 0.01 0.08 0.08 0.08 0.08 0.08
0.01 0.01 0.01 0.01 0.01 0.0 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
_ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1918 SCS 1OSS RATE
SIRIL 0:50 INITIAL ABSTRACTION
CRVNBR 80.00 CURVE NUMBER
RIDP 0.00 PERCENT IMPERVIOUS AREA
20 Up SCS DIMENSIONLESS UNITGRAPH
TIAG 0.15 ILaG
i
UNIT HYDROGRAPH
10 END-OF-PERIOD ORDINATES
137, 292, 198, 82. 37, 1. 7. 3 1, 0.

T0TAL RAINFALL =  7.80, TOTAL L0SS = 2,36, TOTAL EXCESS = 5.44

) PEAR FLOW DE MAXIMUM AVERAGE FLOW
Q - 6HR  4-ER  T2ER 20.90-RR
+  (CES) (HR)
(CES)
b 6.00 58 1. 1, 14,
(INGES) 4469 5.438  5.438 5.438
(acFm 29, 35, 3. 35,

CUMULATIVE AREA =  0.12 SQ MI

Tkt T 1321 Tk Tk

HYDROGRAPH AT STATION  UNDEV
FOR PLAN 1, RATIO = 0.59

TOTAL RAINFALL =  4.60, TOTAL 1085 =  2.05, TOTAL EXCESS =  2.55

PEAR FLOW IME MAXTMUM AVERAGE FLOW
6-HR 24-1R 12-1R 29.90-HR
+ (CFS) (FR)
(CFS)
+ 179, 6.00 21, 8, 7. 1.
(INCHES) 2.097 2,550 2,550 2.550
(AC-ET) 13, 16, 1e, 16,
CUMULATIVE AREA = 0,12 SQ MI
Tt Tk Tt 1113 T

HYDROGRAPH AT STATION  UNDEV
FOR PLAN 1, RATIO = 0.69

TOIAL RAINFALL = 5,36, TOTAL 10SS =  2.15, TOTAL EXCESS = 3.21

PEAR FLOW IME MAXTMUM AVERAGE FLOW
6-IR U4-R 12-HR 25.90-KR

t(CEs) (HR)
(CES)
+ 221, 6.00 3. 10. 8. 8.
(INCHES) 2.643 .l J.al 3.l
(AC-F1) 17, 2L, 2. 21,

P.E.C.



BRADLEY FAIR POND #5 11-27-1995

CUMULATIVE AREA =  0.12 SQ MI

::: Tk Ttk

1331 1311 1114

HYDROGRAPH AT STATION  UNDEV
FOR PLAN 1, RATIO = 0.81

TOTAL RAINFALL =  6.3¢, T0TAL 10S§ =  2.25, TOTAL EXCESS =  4.09

PEAR FLOW  TDME MAXDMUM AVERAGE FLOW
6-HR 24-1R T-ER - 29.90-R
+ (CES) (HR)
(CFS)

+ 289, §.00 4. 13. 1, 11,
(INCHES) ~ 3.362 4.087 4.087 4.087
(ac-F1) 2. 2. 26. 2.
CUMULATIVE AREA =  0.12 §Q MI

L33 124 ¥ £id] 1141

HYDROGRAPH AT STATION  UNDEV
FOR PLAN 1, RATIO = 1.00

TOTAL RAINFALL =  7.80, TOTAL L0SS =  2.36, TOTAL EXCESS =  5.44

PEAK FLOW e MAXTMUM AVERAGE FIOW

6-HR 24-HR 72-IR 29.90-HR

+ (CFS) (FR)

{CFS)
+ 384. 6.00 58. 18, 14, 14,
(INCHES) 4.469 5.438 5.438 5.438
(aC-FT) 29. 35, 3. 35,
<::::> CUMVLATIVE 2REA =  0.12 SQ MI

Tkt kEE Kkt Rkt Kkt Rk RhE AUk kE Kk RhE bkd kkd Rkd Rhd Rk KRk kEE kdE kkk dkd dkd kAt dkd bk kdkk kkd FdE bk RdY dkd kEd kv

[332223232323 3¢

+ t
20RK  * BASINL ¢ RESTDENTIAL DEVELOPED CONDITIONS
t t
$22222222222211
9 IV TDME DATA FOR INPUT TDME SERIES
RN 30 TIME INTERVAL IN MINUTES
JYDATE  1FEB5 STARTING DATE
JXTDE 600 STARTING IDME

SUBBASIN RUNOEF DATA

22 BA SUBBASIN CHARACTERISTICS
TAREA 0.12 SUBBASIN AREA

PRECIPITATION DATA

23 1B STORM 7.80 BASIN TOTAL PRECIPITATION

24 PI INCREMENTAL PRECIPIIATION PATTERN
0.00 .0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00  0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.0
0.01 0.01 0.01 0.01 0.01 0.08 0.08 0.08 0.08 0.08
0.01 0.01 0.01 0.01 0.01 0.0L 0.01 0.01 0.01 0.01
0.01 0.0L 0.01 0.0 0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

P.E.C.



BRADLEY FAIR POND#5 11-27-1995

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00  0.00 000 000 0.0 0.0  0.00 0.0 000  0.00
0.00  0.00 0.0  0.00  0.00 0.0 0.0 0.0  0.00  0.00
28 18 §CS 10SS RATE
STRIL 0.30 INITIAL ABSTRACTION
CRVIER 87.00 CURVE NUMBER
RTDVP 0.00 PERCENT IMPERVIOUS AREA
29 0 $CS DIMENSIONLESS UNTTGRAH
T1AG 0.15 1a6
t11]
UNIT HYDROGRAPH
10 END-OF-PERTOD ORDINATES
137, 29%2. 1%, 8. 37. 16. 1. 3. 1. 0.
TOTAL RATNFALL =  7.80, TOTAL L0SS =  1.54, TOTAL EXCESS =  6.26
PEAK FLOW  TDE MAXTMOM AVERAGE FLOW
6-HR 2U-IR 7R 29.90-R
+ o (cES) ()
(CES)
v 434 6.00 8. 20. 16, 16.
(NGHES)  5.112 §.255 §.255 6,255
(AC-FT) 3. 4. 0. 4.
CUMVIATIVE AREA =  0.12 §Q MT
1341 L3111 £33 1111 (121
HYDROGRAPH AT STATION BASINL
FOR PLAN 1, RATIO = 0,59
TOTAL RAINFALL =  4.60, TOTAL 1085 =  1.41, TOTAL EXCESS =  3.20
Q PEARK FLOW  IDE MAXTMUM AVERAGE FLON
6-1R 24-R 7R 29.90-HR
+ o (cEs) (HR)
(CES)
+ 26 6.00 M. 10. 8. 8.
(INCEES)  2.827 3.195 3.195 3.1%5
(AC-FT) 17. 20. 20. 20.
CUMITATIVE AREA =  0.12 5Q MI
(23] Ei1] b313 *kk $122

HYDROGRAPH AT STATION BASINI
FOR PLAN 1, RATIO = 0.69

TOTAL RADNFALL =  5.36, TOTAL 10S$ =  1.45, TOTAL EXCESS =  3.91

PEAR FIOW IDE MAXIMUM AVERAGE FLOW
6-HR 24-R 72-IR 29.90-HR

+  (CES) (HR)
(CES)
+ 2B 6.00 4, 13, 10. 10.
(INCHES)  3.210 3.910 3.910 3.910
(AC-FT) a. 25. 2. 25,
CUMULATIVE AREA =  0.12 §Q MI
£11] 1131 (131 (111 £11]
HYDROGRAPH AT STATION BASINL
FOR PLAN 1, RATIO = 0.81
Q TOTAL RATWFALL = 6,34, TOTAL 10SS = 1,50, TOTAL EXCESS =  4.84
PEAR FLOW  TDE MAXTMUM AVERAGE FLOW
R 24-IR T-ER 29.90-HR
+  (CFS) (ER)
(cFs)
+ 3%, 6.00 1. 16, 13, 13,
(INCHES)  3.967 4.841 4.841 4.841

P.E.C.



BRADLEY FAIR POND #5 11-27-1995

(AC-FT) 25, . . 3l.
O CUMULATIVE AREA =  0.12 SQ MI
111 e T 1y 1Y

HYDROGRAPH AT STATION BASINI
FOR PLAN 1, RATIO = 1.00

TOTAL RAINFALL =  7.80, TOTAL 10SS =  1.54, TOTAL EXCESS =  6.26

PEAR FIOW IDE MAXIMUM AVERAGE ELOW
6-IR 24-R 72-R  29.50-HR
+  (CFS) (R
(CES)
+ 434. 6.00 66, 20, 16. 16.
(INCHES) 5.112 6.255 6.255 6.255
(&C-FT) 3. 40. 40. 40.

CUMULATIVE AREA = 0,12 SQ MI

Rhk hkd hhk hY bkk hEY bkk kkd Rkk khd bkd bhh KRk FET hkk kkd dkk khd dRE Rh¥ bkd bk¥ bhE k¥ dkd kb bR bEE RRd EXd k¥ bhd Fhy

FRRERRRRRRRERE
¥ ¥
30RR ¢t PONDS *
* %

(2322222822222

HYDROGRAPH ROUTING DATA

31 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP - ELEV TYPE OF INITIAL CONDITION
RSVRIC 181,50 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
32 sa AREA 2.8 3.5
33 SE ELEVATION 181.50  186.00
34 s DISCHARGE 0. 140. 160. 170. 180. 190, 200. 208, 210, 215.
220, 225. 230,
36 SE ELEVATION 181,50 183.05 183,20  183.27 183.40 183.45  163.49  183.65  184.00 184.30

184.60  184.90  185.30

1311

COMPUTED STORAGE-ELEVATION DATA

STORAGE 0.00 14,03
ELEVATION 181.50  186.00

CCMPUIED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 4.45 4.90 5.12 5.51 5.67 5.7¢ 6.28 | 7.38 8.33
OUTELOW 0.00 140,00 160.00  170.00  180.00  1%0.00  200.00  205.00  210.00  215.00
ELEVATION 181,50  183.05  183.20  183.27 183.40 183.45 183.49 183.65  184.00  184.30

STORAGE 9.30 10.28 11.62 14.03
QUIFLOW  220.00  225.00  230.00  238.7%
ELEVATION 184,60  184.90 185,30  186.00

i 1314 i 1314 e

HYDROGRAPH AT STATION  PONDS

O FOR PLAN 1, RATIO = 0.59

PEAR FIOW  IDE MAXDMUM AVERAGE ELOW
6-HR 24-ER 2R 29.90-KR
+(CRs) (ER)
(CES)

+ 148, 6.20 3. 10, 8. 8.
(INCHES) 2.618 3.1% 3.1%5 3.19%

P.E.C.
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BRADLEY FAIR

PEAR SIORAGE TIME

+ (AC-FT) ()
5. 6.20

PEAR STAGE TDME

+  (FEED) (HR)
183.11 6.20

134

PEAK FLOW IDE

+ (CES) (HR)
+ 185, 6.20

PEAK STORAGE IIME

+ (AC-FT) (ER)
6. 6.20

PEAR STAGE TDE

+  (FEET) (HR)
183.43 6.20

Tk

PEAR FLOW IDE

+  (CFS) (KR)
+ 208, 6.20

PEAR SIORAGE TDME
+ (AC-Eg) {HR)

6.20

PEAK STAGE IDE

+  (FEET) (HR)
183.89 6.20

Tt

PEAR FLOW IDE

+  (CES) (ER)
+ 223. 6.20

POND #5
(Ac-FT) 7.
6-IR
1.
6-HR
181.87
CUMULATIVE AREA =
1331 1144

20. 20.
MAXTMUM AVERAGE SIORAGE

24-HR 72-1R

0. 0.
MAXTMUM AVERAGE STAGE
24-1R 72-KR
181,61 181.59

0.12 sQ MI

1111

HYDROGRAPH AT STATION  PONDS
FOR PLAN 1, RATIO = 0,69

6-HR

(CES)
41,
(INCHES) 3.200
(aC-FT) 20.
6-HR
1

6-ER
181.95
CUMULATIVE AREA =

Tk Tk

MAXIMUM AVERAGE FLOW

24-HR 12-/R
13, 10,
3.910 3.610
25, .
MAXTMM AVERAGE STORAGE
24-R 72-R
0. 0.
MAXTMUM AVERAGE STAGE
24-HR 72-KR
181.64 181.61
0.12 5 MI

1331

HYDROGRAPH AT STATION  PONDS
FOR PLAN 1, RATIO = (.81

6-HR

(CFs)
5.
(INCHES) 3,954
(AC-FT) 25.
6-HR
2.

6-HR
182.06
CUMULATIVE AREA =

1214 13l

MAXTMUM AVERAGE FLOW

24-IR T2-1R
16, 13,
4,841 4.841
3. 1.
MAXTMUM AVERAGE STORAGE
24-1R 72-1R
0. 0.
MAXDMUM AVERAGE STAGE
24-R 72-1R
181.67 181.64
0.12 sQ MI

Tk

HYDROGRAPH AT STATION  PONDS
FOR PLAN 1, RATIO = 1,00

6-IR

(CES)
6.
(INCHES)  5.085
(aC-FT) 3.

MAXIMUM AVERAGE FLOW

24-ER 12-ER
20, 16.
6.255 6.255
40. 40.

20,

29.90-1R

25.90-1R
181.59

1311

29.90-HR

10,
3.910
25,

29.90-1R

29.90-1R
181,61

Tk

29.90-HR

13,
4.841
31

29.90-HR

29.90-HR
181.64

i1

29.90-1R

16,
6.258
40.

11-27-1995

P.E.C.
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BRADLEY FAIR

+

+

PEAK STORAGE
(aC-FT)
10.
PEAR STAGE

(FEET)
184.78

IIME

(HR)
6.20

IDE

(HR)
6.20

POND #5

6-HR
182.28
CUMULATIVE AREA =

11-27-1995

MAXIMUM AVERAGE STORAGE
24-HR 72-ER 29.90-HR

1, 1 1,

MAXIMUM AVERAGE STAGE
24-ER 72-HR 29.90-1R

181.74 181.69 181.69
0.12 5o MI

P.E.C.



BRADLEY FAIR  POND #5 | 11-27-1995

~C) PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MIIES
IIME 10 PEAR IN HOURS

RATIOS APPLIED T0 PRECIPITATION
OPERATION STATION AREA  PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4

0.59 0.69 0.81 1.00

HYDROGRAPH AT

+ UNDEV 0.12 1 FLOW 175, 221, 289, 384,
IDE 6.00 6.00 6.00 6.00

HYDROGRAPH AT

+ BASINL 0.12 1 FIOW 226, 275. 338, 434,
IDE 6.00 6.00 6.00 6.00

ROUTED TO

+ PONDS 0.12 1 FLoW 148, 185, 208, 223,
IDME 6.20 6.20 6.20 6.20

¥t PEAR STAGES IN FEET **
1 STAGE 183.11 183.43 183.89 184.78
IDE 6.20 6.20 6.20 6.20

¥+ NORMAL END OF HEC-1 *t+

P.E.C.
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Basin #7 drains to the existing 2 - 5 X 4 RCBC under Webb Rd. North of 19th
St. The attached table shows that the “C” factors used in the hydrology analysis
of the basins flowing to the box represent developed conditions, and therefore,

no further analysis of the basin is necessary.

——— .
B —_—

0.40% AREA INLET

Ie=10

(SUMP)

. -
AREA INLET

FUTURD)

1ILf=10

iLP=10"

—

0.20%
120%
025%
15" ReP | 0.40% M
0.35%
64’ CB

8.85
348

- 180.0} 48° RcP
a2}
442

75.1
129

2594} 30" RCP
-60.7| 48°RCP
480} 4RCP
1800} 66" RCPoe] .

639
307

10.38] -

3.48
12.4|
424
3.17

Q179 | Giuoos]

"' g.o .J':'
7.37| Gby=081| Gbym1.47
1480
49
sse
1740

14.3

129.3

28.9
T 240 T A
Qnty9 | Q=208

7.37] Qby=0.81] Gby=1.47

5.32
124
7.37

5.2
737)

832

a7l . ass]l -

mg’f

* |AssumeDDESIGN @ § 30 CF8
ASSUMEDDESIGN Q 4 85 CFs




Basin No. 8 drains to the existing 3' X 2’ stone and concrete box culvert under
the railroad tracks near the southwest corner of the site. Runoff will be directed
to the culvert via storm sewer and /or ditches. No detention ponds will be
constructed within this basin. However, storage will occur naturally within the
100’ KG&E easement. For use in the HEC-1 model, a pond with vee-shaped
bottom and vertical sides at the property line and easement line was assumed,

as shown:

/‘4$§wir‘r750
ER T i ALTRNN
Y\ | ol kKGE EASEMENT
JA \ ! N A
_ GLEV 17720 b-GLEV. 19351 PRI
" i CLEVIINS
* i fe 1
7 ”
g H—— o |
Pyl § ! N I [ T
8lezt Box.| RV Tences
YA -
Culver- :
; /27.8 :
~_ "
\\‘ P
\\ ,‘//
~. /‘/
\ - »
N /93 &
SECTION.. A=A

Per the HEC-1 output, the peak Pre-Developed Qg is 66 cfs, the peak
Developed Qq, With detention, is 30 cfs, and the maximum ponding elevation is

196.02.




BRRS RR_3%C

1

CURRENT DATE: 12-13-1995 FILE DATE: 12-13-1995
CURRENT TIME: 10:28:45 : FIIE NAME: RR 3%2

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

~aw

¢
$C }
) .
$+ L4 INIET OUTLET CULVERT $ BARRELS H
$ V4 ELEV., ELEV, IENGTH 4 SHAPE SEAN RISE MANNING  INLET ]
3 (FD) (FT)  (F) $MATERIAL  (FI) (FI) n TYPE $
: % : 193,50 193.49  50.00 : 1 RCB 3.00 2.00 .012 CONVENTIONAL:
$34% H $
143 } $
$54% ¥ $
X2 S £ e eeemmmmeeeeeeeeeeeeeeeesmeeesseeeeeeeneens *
SUMMARY OF CULVERT FLOWS (CFS) FILE: RR 3%2 DATE: 12-13-1995
EIEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
196.43 35 35 0 0 0 0 0 01
196.76 39 39 0 0 0 0 0 01
197.13 43 43 0 0 0 0 0 01
197.53 47 47 0 0 0 0 0 01
197.82 51 50 0 0 0 0 0 130
197.86 85 50 0 0 0 0 0 57
197.89 59 50 0 0 0 0 0 8 6
197.92 63 50 0 0 0 0 0 12 5
197.9%4 67 51 0 0 0 0 0 16 4
197.96 n 51 0 0 0 0 0 20 ¢
197.98 75 51 0 0 0 0 0 23 4
LIRS 90000 0ommomEmG
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: RR 3X2 DATE: 12-13-1995
HEAD HERD TOTAL FLOW § FLOW
ELEV(FT) ERROR (FT) FLOW(CFS) ERROR(CES) ERROR
196.43 0.00 3 0 0.00
196.76 0.00 39 0 0.00
197,13 0.00 43 0 0.00
197,53 0.00 47 0 0.00
197.82 -0.00 51 1 1,37
197.86 -0.00 55 0 0.87
197.89 -0.00 59 0 0.59
197.92 -0.00 63 0 0.66
197,94 -0.00 67 1 0.98
197,96 -0.00 1 1 0.87
....... 098 o 0T
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

12-13-1995

P.E.C.
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t
*+  FLOOD HYDROGRAPH PACRAGE (HEC-1) *
+ MY 1991 *
* VERSION 4.0.1E *
t Lahey F77L-EM/32 version 5.01 t
¥ Dodson & Associates, Inc. ¥
t
t

+ RUN DATE 12/13/95 TDE 10:34:13
L2122 212 2 1X2 2122222212221 1231322213327

X X OO oo
X XX X X
X XX X
X0 00X X
X XX X
X XX X X
X P 400004 QD 00.8.4.4

12-13-1995

dhkkrbkbbbbebrbbbttbbbdbrbbddbbedottas

t
*  U.S. ARMY CORPS OF ENGINEERS ¥
*  EYDROLOGIC ENGINEERING CENTER  +
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 t
¥ (916) 551-1748 ¥
) )
* *

LI e A Rl e stiidditstildtsssttly

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS EECL (JAN 73), EEC1GS, EECIDB, AND HECIEW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCIURE.
THE DEFINITION OF -AMSRR- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81, THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAR OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RAIE:GREEN AND AMPT INFILIRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORTIHM

1 HEC-1 INPUT PAGE 1
LINE D....... ..., 2000ie, K TR L 5.iiins Bivinns Tovinnns : F 9.iiens 10
1 D Bradleg Fair Drainage Plan
2 v} Pond #
3 D 5-, 10-, 25-, & 100-Year Storms
4 hoj Professional Engineering Consultants
5 D Wichita, Ks
6 D DRC 11/20/95 B2 ROouo, Trvi
7 i) File: T:\DAR\HECL\ERADEETRwtht
8 7 6 01FEBS (0600 0 02FEBSS 1154
9 N 30 01FEBY5 0600
10 10 3 0
1 fR PREC 0.5902 0.6875 0.8125 1.000
:DIAGRAM
12 KK  UNDEV UNDEVELOPED BASIN
13 BA .0206
14 BB 7.8 :
15 BC  0.08 .09 .10 Al Jd20 133 147 .16 181 204
16 B¢ .235 .83 .663 .735 .772 .7%9 .80 .835 .850  .B6S
17 PC .880 .890 .90 .910 .96 .925 .93¢ .943 .92 .95
18 BC .964 .970 .976 .982  ,988 .99 1.000 .
19 LS 0 80 0
20 ED 0.15
t
21 ER BASINL RESIDENTIAL DEVELOPED CONDITIONS
22 BA .0206
23 BB 7.8
24 BC  0.08 .09 10 A1 A2 0,133 147 163 181 204
25 BC .235 .83 .663 735 7712 .799 .820 .35  .850  .B6S
26 BC .880 .8%0 .90 .910 .916 .925 .934 .943 .92 .98
27 ¢ .94 970 .976 .982 .988 .99 1.000
28 LS 0 87 0 :
29 ED 0.15
¥ 3 X 2’ BOX CULVERT UNDER RR TRACRS
30 KR RRROW
k) RS 1 ELEV 193.5
2 S 0 0.6 1.37 2.41

P.EC.



12-13-1995

3 SE 193.5° 184 1% 197.8
34 80 0 3% 39 43 47 51 55 59 63 67
35 50 n 7%
36 SE 193.5 196.43 196.76 197.13 197.53 197.82 197.86 197.83 197.92 197.94
37 f!: 197.96 197.98
38 144
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE () ROUTING (--->) DIVERSION OR PWMP FLOW
. () COMNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
12 UNDEV
a . masml
. v
. A
30 . RRROW
(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
TR EER R PR R R R R R Y S T T e T T T T A T A
¥ ¥
+  FLOOD HYDROGRAPH PACRAGE (HEC-1) * +  U.S. AR CORPS OF ENGDNEERS  *
+ MAY + +  HYDROLOGIC ENGINEERING CENTER  +
* VERSION 4.0.1E * + §09 SECOND STREET *
t Lahey F77L-EM/32 version 5.01 ¥ * DAVIS, CALIFORNIA 95616 *
* Dodson & Associates, Inc. ¥ * (916) 551-1748 *
t RUN DATE 12/13/95 TDME 10:34:13 ¢ ¥ *
N aganaaaiaat L L TR e

Bradley Fair Drainage Plan
Pond #g

5-, 10-, 25-, & 100-Year Storms
Professional Engineering Consultants
Vichita, Ks

DRC 11/20/95

File: T:\DAR\HEC1\BRADLEY2.ihl

10 10 OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PIOT SCALE

II HYDROGRAPH TIME DATA

NMIN 6 MINUTES IN COMPUTATION INTERVAL
IDATE 1FEBSS STARTING DATE

ITIME 0600 STARTING TIME

N 300 NUMBER OF HYDROGRAPH ORDINATES

NDDAIE 2FEB35 ENDING DATE
NDTDE 1154 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL  0.10 HOURS
TOTAL TIME BASE 29.90 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

R MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
0.59 0.69 0.81 1,00

P.E.C.



12-13-1995

Fhd HRE FEE PR REE RRE REE bR RRE RE% RE REE REh dEk bRE REE Rbd RkE kR FRE FEE Rk bbk b RE RhE bRE REE RRE BRE R REE bid

O (2211222220321

t ¥
12K ¢ UNDEV : UNDEVELOPED BASIN
%
FEREERR AR
§IN IME DATA FOR INPUT TIME SERIES
JXMIN 30 TDME INTERVAL IN MINVIES
JXDATE 1FEBSS STARTING DATE
JIDE 600 STARTING TIME

SUBBASIN RUNOEF DATA

13 R SUBBASIN CHARACTERISTICS
TAREA 0.02 SUBBASIN AREA

PRECIPITATION DATA

148 STORM 7.80 BASIN TOTAL PRECIPITATION
15 PI INCREMENTAL PRECIPITATION PATTERN
0.00 0.0 0.0 0.0 000 000 000 000 000  0.00
0.00  0.00 0.0 0.0 000 000  0.00 000 000 0.0
0.00 000  0.00 000 000  0.00 000  0.00 000 0,00
0.00  0.00 000 000 000 000 000  0.00 000 0,00
0.00 0.0 000 0,00 000 o001 001 001 0.0l 001
0.00 0,01 00l 00 00 008 008 008  0.08  0.08
0.00 0.0l 0.0 0.0 00l o00f 0.1 00l 00 001
0.0 00l 00l  00f  00L  0.00 000  0.00 000 0.0
0.00  0.00  0.00 000 000 000 000  0.00 000 000
0.00 0.0  0.00 0,0 0,00  0.00  0.00  0.00 000  0.00
0.00  0.00  0.00 0,0 000  0.00 000  0.00  0.00  0.00
0.00  0.00 0,00 0,00 000 0.0  0.00 0.0 000  0.00
0.00 0,00 000 0,00 000 0.0 000  0.00 000 0.0
O 0.00 0.0  0.00 000 000 000 000 000 000  0.00
0.00  0.00 0.0 0,00 000 000 000 000  0.00  0.00
0.00 000 000 000 000 000 000  0.00 000  0.00
0.00 000 000 0.0 000 000  0.00 000 000 0.0
0.00 000  0.00 0.0 000 000  0.00 000 000  0.00
19 LS SCS LOSS RATE
STRTL - 0.50 INITIAL ABSTRACTION
CRVNER 80.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA
20 UD SCS DIMENSIONLESS UNITGRAPH
126 0.15 1AG
1241
UNIT HYDROGRAPH
10 END-OF-PERTOD CRDINATES
24, 50. 34, 1. 6. 3. 1. 1. 0. 0.
TOTAL RAINFALL = 7.80, TOTAL 10SS = 2,36, TOTAL EXCESS = 5.44
PEAK FLOW  TDE MAXTMUM AVERAGE FLOW
6-iR 24-iR 72-R 29.90-ER
+  (CES) (HR)
{CES}
&6 §.00 10. 3. 2. 2.
(INCHES)  4.469 5.438 5.438 5.438
(AC-FT) 5. 6. 5. §.
CUMULATIVE 2REA = 0,02 SQ MI
e [13] ke 1131 1231
HYDROGRAPH AT STATION  UNDEV
FOR PLAN 1, RATIO = 0.59

TOTAL RAINFALL =  4.60, TOTAL 108§ =  2.05, TOTAL EXCESS =  2.35

PEAK FLOW  TDE MAXIMUM AVERAGE FLOW
6-HR 24-mR 72-R - 29.90-HR
t o (CES) (R)

P.E.C.



12-13-1995

(CEs)
‘ + 3L 6.00 5. 1 1. 1.
(INCHES)  2.097 2.550 2.550 2,550
(AC-FT) 2 3, 3 3
CUMVIATIVE AREA =  0.02 SQ MI
[22] (1] k23] L2211 (111
HYDROGRAPH AT STATION  UNDEV
FOR PLAN 1, RATIO = 0.69
TOTAL RAINFALL'=  5.36, TOTAL 0SS = 2,15, TOTAL EXCESS =  3.21
PEAK FIOW  TDE MAXTMUM AVERAGE FLOW
6-R 24-IR 2-ER - 29.90-HR
+  (crs) (HR)
(Cs)
%, 6.00 6. 2. 1. i
(INCHES)  2.643 3.211 3.2 3.211
(AC-FT) 3. 4 . ‘.
CUMULATIVE AREA =  0.02 SQ MI
[ 22] £11] 1331 £311 (321
HYDROGRAPH AT STATION  UNDEV
FOR PLAN 1, RATIO = 0.81
TOTAL RATNFALL = 6,34, TOTAL 10S§ = 2,25, TOTAL EXCESS =  4.09
PEAK FLOW  TDE MAXTMUM AVERAGE FLOW
6-R 24-1R 7-R - 29.90-HR
+  (CFS) (HR)
)
+ 50 6.00 1. 2. 2, 2,
(INCHES)  3.362 4.087 4.087 4.087
(AC-FT) 4. 4 4. 4
CUMULATIVE AREA =  0.02 SQ MI
1131 (221 1141 (221 £111
EYDROGRAPH AT STATION  UNDEV
FOR PLAN 1, RATIO = 1,00
TOTAL RAINFALL =  7.80, TOTAL 10SS =  2.36, TOTAL EXCESS =  5.44
PEAR FLOW  TDE MAXTMIM AVERAGE FLOW
' 6-iR 24-IR TR 29.90-HR
+  (CFS) (HR)
(CES)
+ 6. 6.00 . 3, 2. 2,
(INCHES)  4.469 5.438 5.438 5.438
(aC-FT) 5. 6. 8. 6.
CUMULATIVE AREA =  0.02 SQ MI

Fhk RE kR REE REE REE bRk kkd RRE FEE KRR bEE kkk bk SRk kkd Rkk bkd bbE bk PEE RRd TEF CXF bkd kkd RRF F% kbd FEd dhd kAR dkd

(2222222222121
* *

A K *  BASINL ¢
* ¥

Fhkkkktdbieiid

RESIDENTIAL DEVELOPED CONDITIONS

9 IN TIME DATA FOR INPUT TIME SERIES

O

JMIN 30 TDE INTERVAL IN MINUIES
JXDATE 1FEBYS STARTING DATE
JAIDME 600 SIARTING TDME

SUBBASIN RUNOFF DATA

P.E.C.



12-13-1995

22 BA SUBBASIN CHARACTERISTICS
TAREA 0.02 SUBBASIN AREA

PRECIPITATION DATA

23 BB STORM 7.80 BASIN TOTAL PRECIPITATION
24 PI INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.00 0.0 0.08 0.08 0.08 0.08 0.08
0.01 0.01 0.0L 0.01 0.01 0.01 0.0 0.0 0.01 0.0
0.01 0.01 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
28 LS SCS 10SS RATE
STRTL 0.30 INITIAL ABSTRACTION
CRVNER 87.00 CURVE NUMBER
RIDP 0.00 PERCENT DMPERVIOUS AREA
29 UD 5CS DIMENSIONIESS UNITGRAPH
TLAG 0.15 IAG
Ty
UNIT HIDROGRAPH
10 END-OF-PERIOD ORDINATES
24, 50, 34. 14, 6. 3 1, 1, 0. 0.
TOTAL RAINFALL =  7.80, TOTAL 10SS =  1.54, TOTAL EXCESS =  6.26
PEAR FLOW IDE MAXIMUM AVERAGE FLOW
6-1R 4R 12-HR 29,90-HR
+  (CES) (ER)
(CES)
+ 7. 6.00 i, 3, 3 3,
(INCHES) 5.112 6.255 6.255 6.255
(AC-FT) 6. 7. 7. 1.
CUMULATIVE AREA = (.02 sQ MI
e T e i Ty

HYDROGRAPH AT STATION BASINL
FOR PLAN 1, RATIO = 0.59

TOTAL RAINEALL =  4.60, TOTAL 10SS =  1.41, TOIAL EXCESS =  3.20

PEAK FLOW IME MAXTMUM AVERAGE FLOW
6-HR 24-HR T2-1R 29.90-HR
+ (CFS) (HR)
(CFS)
+ 39, 6.00 6. 2, L 1,
(INCHES) 2.627 3.19 3.1% 3.195
(2C-FT) 3 4, 4. 4,
CUMULATIVE AREA =  0.02 sp MI
Tt T T e 3]

HYDROGRAPH AT STATION BASINL
FOR PLAN 1, RATIO = 0,69

TOTAL RAINEALL =  5.36, TOTAL 10S$ = 1.5, TOTAL EXCESS =  3.91

PEAR FLOW IDE MAXTMUM AVERAGE FLOW
P.E.C.
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IR R - 29.90-R
+  (CES) (ER}
X (CES) )
4L 600 7 2. 2. 2.
(INGRES)  3.210  3.010  3.910 3.010
(AC-FT) r I Y ‘.
CUMUTATIVE AREA =  0.02 SQ MI
L3113 113 [113 1111 L34
HYDROGRAPH AT STATION BASINL
FOR PLAN 1, RATIO = 0.81
TOTAL RAINEALL = 6.3, TOTAL 10SS =  1.50, TOTAL EXCESS =  4.84
PEAR FIOW  IDE YAXDMOM AVERAGE FLOW
R 2R T-R 29.90-RR
+ (CES) (HR)
(cFS)
b 6.00 . 3. 2. 2.
(INGEES)  3.967 4841 4.4 4841
(AC-F1) ‘. 5, 5, 5,
CUMULATIVE AREA =  0.02 SQ M
(11} [ 111} [313 (11} ke
HYDROGRAPE AT STATION BASINL
FOR PLAN 1, RATIO = 1,00
T0TAL RADNALL =  7.80, TOTAL 10SS =  1.54, TOTAL EXCESS =  6.26
PEAK FLOW  IDE MAXTMOM AVERAGE FLOW
IR 24-ER TR 29.90-RR
O + o (cES) (iR)
(CFS)
M 600 1. 3, 3, 3.
(INGHES)  5.112 6255  6.255 6.255
(AC-FT) 5. 7. . 7.
CUMVIATIVE AREA = 0.02 §Q MI

RhE RRE KR TR REE R bhE Rk RER RRE bhE k% bhk R E bk Rkd bhE bk bhd kkE bk kR kkE RRE bbE REE bk ERE bkd HET R¥F FEF iy

132233232 22222 4
+ *
308 *  RRROW *
+ +
1122212824342}

HYDROGRAPH ROUTING DATA

31 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITIP ELEV TYPE OF INITIAL CONDITION
RSVRIC 193,50 INITIAL CONDITION
X 0.00 WORRING R AND D COEFFICIENT
32 8 AREA 0.0 0.7 1.4 2.4
33 8B ELEVATION 193.50  1%4.00  196.00  197.80 ‘
3¢ 80 DISCHARGE 0. 35, 3. 43. 4. 51. 55, 59, 63. 67.
1. %
36 SE ELEVATION 193.50 196,43 196,76 197.13 197,53 197.82 197.86 197.89 197.%2 197.%4
197.96  197.98
Tt
COMPUTED STORAGE-ELEVAIION DATA
STORAGE 0.00 0.12 2.14 5.49

P.E.C.
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ELEVATION 193.50 194,00 196.00  197.80
CQMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 0.12 2.4 2.7 3.33 4.02 4.87 5.49 5.54 5.64
QUTFLOW 0.00 5.97 29.86 35,00 39.00 43.00 47.00 50.72 51.00 55.00
ELEVATION 193.50 194,00 196.00 196.43 196.76  197.13  197.53  197.80  197.82  197.86
STORAGE 5.71 5.79 5.84 5.89 5.64

OUTEFLOW 59.00 63.00 67.00 71.00 75.00

ELEVATION 197.89 197.92 197.94 197.96 197.98

Tk E344 Lils Tk (11

HYDROGRAPH AT STATION  RRROW
FOR PLAN 1, RATIO = (.59

PEAR FOW  IDE MAXTM AVERAGE FLOW
IR 24-RR TR 29.90-HR
+  (CES) (HR)
(cEs)
+ 16 630 6. 2. 1 1,
(INCEES)  2.623 3.195 3.1%5 3.185
(AC-FT) 3. i L L
PEAR STORAGE IDME MAXDMM AVERAGE STORAGE
IR 24-R MR 29.90-KR
+ (AC-FI) (HR)
1. 630 0. 0. 0. 0.
PEAR STAGE  IDE MAXDAM AVERAGE STAGE
6HR 24-RR T2-R 29.90-KR
+  (FEED) (HR)
19488  6.30 193.99 193,65  193.62 193.62

CUMULATIVE AREA =  0.02 SQ MI

1113 Tk 1324 B 11 1331

HYDROGRAPH AT STATION  RRROW
FOR PLAN 1, RATIO = 0.69

PEAK FLOK  TDE MAXTMUM AVERAGE FLOW
(3: 24-1R 7R 29.90-HR
+  (CFS) (HR)
(CFS)
+ 20, 6.30 1. 2. 2. 2,
(INCHES) ~ 3.206 3.910 3.910 3.910
(AC-FT) i 4. 4. 4.
PEAK STORAGE TDME MAXTMUM AVERAGE STORAGE
6-IR 24-IR TR 29.90-HR
+ (AC-FI) (HR)
1. 6.30 0. 0. 0. 0.
PEAR STAGE TDE MAXTMIM AVERAGE STAGE
6-IR AR 2R 29.90-KR
+  (FEEI) (HR)
195.15 6.30 194.09  193.68  193.65 193,65
CUMULATIVE 2REA =  0.02 §Q MI
1134 *xk 1131 (23] Tt
HYDROGRAPH AT STATION  RRROW
FOR PLAN 1, RATIO = 0.81
PEAR FLOW  TDE MAXTMUM AVERAGE FLOW ‘
6-HR 2R 72-ER - 29.90-HR
+ {CES) (HR)
(CFs)
+ A 6.30 9, 3. 2, 2,
(INCHES)  3.963 4.841 4.841 4.841
(AC-FT) 4 5. 5. 5.
PEAK STORAGE IDME MAXTMUM AVERAGE STORAGE

6-ER 24-IR 72-BR  29.90-HR
+ (AC-FI) (HR).

P.E.C.
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2. 6.30 0. 0. 0. 0.
PEAR STAGE TIME MAXTMUM AVERAGE STAGE
6-HR 24-IR 72-HR 29.90-HR
+  (FEED) (HR)
195.49 6.30 194,23 193,72 193,68 193.68

CUMULATIVE AREA =  0.02 §Q MI

Tt Lil] 1321 1331 Tt

EYDROGRAPE AT STATION  RRROW
FOR PLAN 1, RATIO = 1,00

PEAK FLOW  TDME MAXTMUM AVERAGE ELOW
§-R 24-mR TR 29.90-HR
+  (CRS) (ER) :
(CES)
+ . §.30 1, 3, 3. 3.
(INCHES) ~ 5.105 §.255 §.255 6.255
(AC-£T) 6. T T 1.
PEAK STORAGE TDME MAXTMUM AVERAGE STCRAGE
6-HR 24-mR TR 29.90-HR
+ (aC-FT) (ER)
2, 6.30 1 0. 0. 0.
PEAK SIAGE IDE MAXIMUM AVERAGE STAGE
6-HR 24-mR TR 29.90-HR
+  (FEED) (ER)
196.02 §.30 19445 193.79 193,73 193.73
CUMULATIVE AREA = 0,02 SQ MI
1

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

RATIOS APPLIED IO PRECIPITATION
OPERATION STATION AREA  PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4
0.59 0.69 0.81 1,00

HYDROGRAPH AT

t UNDEV 0.02 1 FLOW 3L, 33, 50, 66.
IDE 6.00 6.00 6.00 6.00

HYDROGRAPH AT

+ BASINI 0.02 1 FLOW 39, 47, 58, 4,
IDE 6.00 6.00 6.00 6.00 -

ROUTED 10

+ RRROW 0.02 1 FLOW 16, 20, 4. 30,
IDE 6.30 6.30 6.30 6.30

*+ PEAK STAGES IN FEET +*
1 STAGE 154.88 195.15 195.49 196.02
IDE 6.30 6.30 6.30 6.30

*%+ NORMAL END OF HEC-1 *¥

P.E.C.



The second portion of this drainage plan was devoted to Pond
design and detention storage analysis for the entire site.
The purpose of this analysis is to ensure that development
of this property does not adversely affect any neighboring
properties. To show this, there are four points of
concentration where on-site runoff will exit the Wiilson
Property, these being: 1. 3’ X 2’ box culvert under RR in SW
corner, @. RR biidge at aprroximately center of section, 3.
Proposed 5’ X 4’ RCBC at SE corner to be built with Webb Rd.
Project byt County, and 4. 2 - 5’ X 4’ RCBC just north of
19th St.

Following are the peak Pre-Developed and Developed on-site
generated Q,,,’s for each point.

Point # Contributing Basin Q100 pre. Q100 dev.
1 8 66 30
2 1-5,9 1083 894
3 6 142 130
4 RCBC and drainage system previously designed for Qg

In each case the peak developed flow is less than the peak
pre-developed flow. This is accomplished through detention
storage to be provided by construction of new ponds.
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N s DRATNAGE CRITERIA

. (3 pages)
ATTACHMENT D s
CITY OF WICHITA, KANSAS

RECO!NMMENDED RUNOFF COEFFICIENTS FOR RATIOHAL METHOD
AND PERCENT IMPERVIOUS FOR UNIT HYDROGRAPH METHOD

Land Use or Percent : Frequency -
Surface Characteristics Impervious 2 5 10 100
1. Business: : ,
Downtown Areas 95 0.84 0.85 0.87 0.91
Heighborhood Areas ‘ 70 0.68 0.69 0.73 0.80
2. Residential:
Single Family (Soil Group D) _
1/8 Acre 50 0.57 0.61 - 0.66 0.79
1/4 Acre 38 0.50 0.54 0.62 0.76
1/3 Acre 30 4 0.46 0.50 0.59 0.73
1/2 Acre 25 0.42 0.48 0.56 0.72
3/4 Acre : 22 0.42 0.46 0.55 0.71
1 Acre 20 0.41 0.45 0.54 0.71
Multi-Family (Soil Group D) : ' ‘
Multi-Unit (detached) 60 0.62 0.66 .0.72 0.82
(ﬁ\’§n Multi-Unit (attached) 65 - 0.64 0.68 0.73 0.83
- ) Apartments 75 0.70 0.73 0.79. 0.86
Single Family (Soil Group C) ‘ : : ' ‘
. 1/8 Acre 50 _ - 0.55 0.58 0.64 0.73
1/4 Acre 38 0.48 0.51 0.57 0.68
1/3 Acre .30 0.43 0.46 0.53 0.65
1/2 Acre - o .25 0.40 0.43 0.50 . 0.63
3/4 Acre ' : 22 0.39 0.42 0.49 0.62
1 Acre - . 20 0.37 0.40 0.48 = 0.61
Multi-Family (Soil Group C) ' A
Multi-Unit (detached) 60 - 0.60  0.63 0.69 0.77
Multi-Unit (attached) 65 0.63 0.66 0.71 0.79
Apartrients 75 0.68 - 0.72 0.77 0.83
Single-Family (Soil Group B) : '
1/8 Acre ' 50 0.52 0.54 0.59 0.67
- 1/4 Acre 38 0.44 0.46 0.52 0.67
1/3 Acre 30 0.39 0.41 0.47 0.57
1/2 Acre 25 0.36 0.38 0.44 0.54
3/4 Acre 22 . 0.34 0.36 0.42 0.52
1 Acre , 20 0.33 0.35 0.40 0.51
Multi-Fzirily (Soil Group B)
N Multi-Unit (detached) 60 0.58 0.60 0.65 0.72
P Multi-Unit (attached) 65 0.61 0.64 0.68 0.75

Apartments 75 0.67 0.70 0.74 0.80



& Qrace Characteristics

10.

11.

O

Land Use or

Single Family (Soil Group A)
1/8 Acre

1/4 Acre

1/3 Acre

1/2 Acre

3/4 Acre

1 Acre

Multi-Family (Soil Group A)
Multi-Unit (detached)
Multi-Unit (attached)
Apartments

Industrial:
Light Areas
Heavy Areas

Playgrounds:
Schools:
Railroad Yard Areas:

Undeveloped Urban Areas:
Offsite Flow Analysis
(when land use not defined)

Streets:
Paved
Gravel

Drive, Parking Lots and Walks:
Roofs:

Urban Lawn Areas (See Note No.
Soil Group A '
Slope less than 1%
- Slope 1% to 4%
Slope more than 4%

Soil Group B
Slope less than 1%
Slope 1% to 4%
Slope more than 4%

Soil Group C
Slope less than 1%
Slope 1% to 4% -
Slope more than 4%

Percént

Impervious .

45

99
00

’

96
30
1 below):

00
00
00

00
00
00

00
00
00

Frequency -

Z 3 10 100
0.47 0.50 0.54 0.60
0.39 0.41 0.45 0.52
0.33 0.35 0.39 0.47
0.30 0.31 0.35 0.44
0.28 0.29 0.33, 0.42
0.26 0.28 0.32 0.40
0.55  0.57 0.61 0.67
0.58 . 0.60 0.64 0.70
0.65 0.68 0.72 0.77
0.68 0.69 0.73 0.80
0.74 0.76 0.79 0.84
0.33 0.35 0.42 0.55
0.49 0.51 0.56 0.66
0.43 0.45 0.50 0.62
0.52 0.54 0.59 0.68
0.87 0.88 0.90 0.93
0.24 0.26 0.33 0.48
0.87 0.87 0.88 0.89
©0.80 0.85 0.90 0.93
0.08 0.09 0.13 0.23
0.12 0.13 0.17 0.27
0.16 0.17 0.21 0.31
0.16 0.18 0.24 0.37
0.20 0.22 0.28 0.41
0.24 0.26 0.32 0.45
0.24 0.27 0.35 0.51
0.26 0.29 0.37 0.53
0.28 0.31 0.39 0.55



" Land Use or Percent Frequency
Ofa’ce Characteristics Impervious 2 2 10 100
Soil Group D : : '
Slope less than 1% 00 - 0.28 0.33 0.43 0.63
Slope 1% to 4% - 00 0.30 0.35 0.45 0.65
Slope more than 4% 00 0.32 0.37 0.47 0.67

Note No. 1: Coefficients shown in the above table are for pervious open space
areas with thick turf which includes pervious areas in parks and cemeteries.
Coefficients shown above must be increased 0.02 for use with agricultural
pasture areas. Coefficients shown above must be reduced by 0.04 for use with
agricultural cultivated areas. Group A soils are well-drained, coarse textured
sands with high infiltration rates. Group B soils.are moderately well-drained,
moderately coarse textured soils with moderate infiltration rates. Group C
soils are moderately poor-drained, moderately fine textured soiils with slow
infiltration rates. Group D soils are poor-drained, fine textured soils with
very slow infiltration rates.

GENERAL NOTE: These Rational Formula Coefficients may not be valid for basins
320 acres or larger. )
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NOMOGRAPH FOR FLOW IN TRIANGULAR CHANNELS
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".INSTRUCTIONS

I COMNECT 2/n RATIO. WITH SLOPL (8)
AND CONNECY DISCHAAGEL {Q) WiTH
OIPTN {¢). THESE TWO LINES MUST
INTERSLCT AT TURNING LINE FOR
COMPLETE SOLUTION.
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CHART 12. Depressed curb=opening inlet capacity in sump locations.

ARy HEC-1E, Drmnage of Mranwiar Pverenrs, FAWA, Maz, 193+



U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Exmigir
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SOIL LEGEND
HYDRoOLOGIC NAME
GRovup
B Albion~Sheliabarger sandy loams, 1 to 4 percent slopes

Albion and Shellabarger sandy loams, 7 to 15 percent slopes
Blanket 511t toam, 0 to 1 percent sicpes

Blanket silt foam, 1 to 3 percent siopes

Canad:an fine sandy loam

Canadian—Waldeck fine sandy loams

Carwile fine sandy loam .
Clark—-0st clay Ioan\s, 1 to 4 percent slopes

Chime silty clay, 3 to 6 percent slopes

Elandco silt loam

Elandco silt loam, occasionally flooded

Etandco silt loam, frequently fioosed

Farnum 1oam, 0 to 1 percent sloges

Farnum loam, ! to 3 percent siopes

Farnum loam, sandy substratum, 0 to 1 percent slopes

-Goessel silty clay, 0 to 1 percent slopes

Goessel siity ctay, | to 2 percent slopes

lrwin silty clay loam, 1 to 3 percent siopes

lrwin silty clay loam, 3 1o 6 percent sicpes

lrwin silty clay loam, 2 1o 6 percent slopes, eroded
Lesho loam

Linco!n soils

Mitan loam, 1 to 3 percent siopes

Milan loam, 3 to 6 percent slopes

Mutan clay loam, 2 to 6 pescent stopes, eroded
Naron fine sandy loam

Owens cl’ay toam, 1 to 3 percent sloges
Owens—Rock outcrop complex, 3 to 10 percent slopes
Puts ’

Plevna fine sandy loam

Pratt toamy fine sand, undulating

Pratt—Tivoli complex, rolling

Renfrow sslty clay foam, } to 3 peicent slopes
Renfrow siity clay loam, 3 to 6 percent slopes
Renfrowr—0wens clay foams, 1 to 4 percent slopes
Rosehitl silty clay, 1 to 3 percent stopes
Shelabarges sandy loam, 1 to 3 percent siopes
Sheltabasger sandy toam, 3 to & percent slopes
Shetlabarger sandy loam, 3 to 6 percent siopes, eroded
Tabier sil\y clay loam

Tabter—Drummond complex

Urban land—-Canadian complex

Urban lang~Elandco complex

Urban land—Farnum complex, 0 to 3 percent slopes
Urban tand~lrwin complex, ) to 3 percent sloges
Urpan land—Tabler complex

Vanoss stit loam, 0 to 1 percent stopes

Vanoss silt toam, 1 1o 3 perceént stopes

Vanoss silt loam, 3 to 6 percent siopes

Vanoss silt 1oam, 3 to 6 percent slopes, eroded
Vernon sandy loam, 1 to 3 percent siopes

Vernon sandy loam, 3 to 6 percent slopes
Waldeck sandy foam

Yaurika silt loam
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CONCRETE BOX CULVERTS
% FLOWING FULL |

BUREAU OF PUBLIC ROADS JAN. 1963 n= 0.0I2
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HEIGHT OF BOX (D) IN FEET

BUREAU OF PUBLIC ROADS JAN. 1963

(@/B) IN CFS PER FOOT

600 .
n @ @3
- 500 EXAMPLE 8 9 1o
- 400 5'x 2 Box Q=75 cfs 7 — 8
o Q/B = I5cfs/ft. 6 L 7 — 8
- \ HW  Hw i | -7
— 300", Inlet D feet s i 6 .
C 0 L76 3.5 R 5 [
N 200 @ 190 3.8 4 B =5
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o i [ - 4
[ 3 r N
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| : B — 3
— 100 : B
80 Qi | o
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o~ zr .
hudg “ k.9 — 1.0 — 1.0
w b angle of E | B N
O |- Wingwall a 9 9
o | — w . = .
< 10 Flare ar.8
I N - -
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L . -1 —.8 |~ 8.
[a a -7
= = | R
% i 5 ol
ol HW conlg WINGWALL 3 -7 .7
- L a D FLARE I —.6
< - -
@ r (1 30° to 75° |
— 3 @) 90°and (5 6 &
B 3) 0° (extensions — .5
2 of sides) B B
s - -5 s
— To use scale (2) or (3) project
L. herizontally to scale (1), then
- use straight inclined line through — .4 o o
:_ 1 D ond Q scales, or reverse as
| Hlustrated,
- .8 - - .4 — .4
[ L 30 .35 L 35
HEADWATER DEPTH

FOR BOX CULVERTS
WITH INLET CONTROL
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