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PRELIMINARY DRAINAGE REPORT

CRYSTAL LAKES ADDITION
TO

CITY OF WICHITA

October 1992

Poe and Associates of Kansas,

Inc.



October 1, 1992

Department of Public Works
Engineering Division

City Hall-Seventh Floor
455 North Main Street
Wichita, Kansas 67202

Attn: Michael E. Lindebak, P.E.

Dear Mr. Lindebak:

The purpose of this report is to provide drainage design criteria
for the future development within the drainage basin which is
delineated herein.

Crystal Lakes Addition ijs a proposed residential subdivision
which is to be developed around the lake located on the Miles
Sand Co. property. This property is that part of the 81/2 of
Section 19-26-1E which is west of the Little Arkansas River.
Development of Crystal Lakes to provide for storage of drainage
runoff as proposed in this report is the basis of the concept
herein presented. :

We are requesting that the City Engineering Department review and
approve the methods and procedures presented in this report.

Information contained in this report has been prepared by M.S
Mitchell and Poe and Associates.

Please contact us if we can provide any additional information.

Yours Truly,
Poe and Associates of Kansas, Inc.

Kenny E. Hill, P.E.
Project Manager
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DRAINAGE CONCEPT

1.

2.

3.

4.

5.

The area north of Miles Sand Co. and east of Meridian will
not be allowed to drain into the lake.

Design flows are based on existing conditions and do not
allow for increased runoff from future development.

Future development within this basin will not be allowed
to increase runoff. (Storm water detention will be
required)

The area north of The Moorings, south of 53rd Street and
west of the existing Aqua Duct will drain into the existing
lake to the west. :

The two lakes east of Meridian as proposed on the Miles Sand
Co. operational plan for sand extraction will not be
connected as originally proposed.

M. S. Mitchell Prepared Information as Follows:

1.

2.

3.

4.

The drainage area to the northwest corner of the Crystal
Lakes property is 1203 Acres.

The above concepts were assumed for all calculations.

Curve numbers and areas for each sub-basin were prepared as
shown on the following pages 1-6. :

HEC-1 Flood Routing of sub areas to provide peak flows and
the maximum water surface elevation in the storage lake.
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Table 2-2b.—Runoff curve numbers for cultivated agricultural lands!

tAverage runoff condition. and [, = 0.25.
2(ymp rexidue corer applies only if residue ix on at least 5% of the surface throughout the year. . :
sHydrologic condition ix based on combination of factors that affect infiltration and runoff, including (a) denxity and cunopy of vegetative
areas, (b} amount of vear-round cover, (¢) amount of grass or close-seeded legumes in rotations. (d) percent of residue cover on the land =ur-
face (owd 3 20%), and (e) degree of surface roughness.

Powsz Factors impair infiltration and tend to increase runoff.

Gowt: Factors encourage average and better than average infiltration and tend to decreaxe runoff.

26 (210-VI-TR-55, Second Ed., June 1986)

AN

AN

Curve numbers for
D Cover description hydrologic soil group—
Hydrologic
Cover type Treatment? condition? A B C D
D Fallow Bare soil - ' 86 ) | 94
Crop residue cover (CR) . Poor 76 8 90 93
D Good 74 8 8 90 .
Row crops Straight row (SR) Poor’ 72 81 88 91
Good 67 T8 8 89
D SR +CR ‘ Poor 71 80 87 90
' Good 64 R 82 85
Contoured (C) Poor 70 ) 84 88
‘ Good 65 (] & 86
B C +CR ' Poor 69 8 83 87
Good 64 e 81 85
Contoured & terraced (C&T) Poor 66 74 80 82
D ‘ Good 62 71 78 81
C&T + CR Poor 65 . 3 i) 81
‘ Good 61 70 ki 80
U Small grain SR Poor 65 76 84 88
Good 63 -3 83 87 -
’ SR +CR Poor 64 -3 83 86.
U ' - Good 60 ° 80 84
C Poor 63 4 82 8
Good 61 3 81 84
C +CR Poor 62 73 81 84
B ‘ Good 60 2 80 83
C&T Poor 61 2 9 82
Good 39 70 78 81
8 i C&T +CR Poor 60 7l ] 81
: Good 58 69 i 80
Close-seeded SR Poor 66 . 8 . 89
D or broadcast _ Good 58 72 31 8
legm!:es or C Poor 64 Kt 8 8
rotation Good 55 69 78 - 83
D meadow C&T Poor 63 3 80 83
Good 51 67 ] 80



Table 2-2c.~Runoff curve numbers for other agricultural lands’

Curve numbers for
Cover description hydrologic soil group—
-
Hydrologic
Cover type condition A B C D
Pasture, grassiand, or range—continuous Poor 68 7 86 89
forage for grazing.? _ . Fair 49 69 i) #4
. Good 39 61 4 80 .
Meadow—continuous grass, protected from - 30 38 ! . 18
grazing and generally mowed for hay.
Brush—brush-weed-grass mixture with brush Poor 48 67 (s 83
the major element.? : Fair 35 56 70 I
Good 430 48 65 73
Woods—grass combination (orchard Poor 57 73 82 86
or tree farm).® Fair 43 65 ® 82
Good 32 58 2 79
Woods.® Poor 45 66 T 83
Fair 36 60 3 7
430 55 70 T
Farmsteads—buildings, lanes, driveways, - 59 “- 2 86
and surrounding lots.
1Average runoff condition, and [, = 0.2S.

1pgor:  <30% ground cover or heavily grazed with no mulch.
Fuir: 30 to 75% ground cover and not heavily grazed.
Good:  >75% ground cover and lightly or only occusionally gruzed.

3Pgor:  <30% ground cover.
Fair: 30 to 75% ground cover.
Goud: > T73% ground cover.

sActual curve number is less than 30: use CN = 30 for runoff computations.

8CX"s shown were computed for areas with 50% wouds and 30% grass (pasture) cover. Other combinations of conditions may be computed
from the CN's for woods and pasture.

$Poor- Forest litter. small trees, and brush are destroyed by heavy gruzing or regulur bumning.
Fuir: Wouds are grazed but not burned, and some forest litter covers the soil.
Goud: Wouwds are protected from grazing, and litter and brush adequately cover the soil.

(210-VI-TR-53, Second Ed., June 1986)
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Table 2-2d.—Runoff curve numbers for arid and semiarid rangelands!

Curve numbers for

Cover description hydrologic soil group—
Hydrologic

Cover type condition? A3 B C D
Herbaceous—mixture of grass, weeds, and Poor 80 87 93
low-growing brush, with brush the. Fair T1 81 89
minor element. Good 62 4 8
Oak-aspen—mountain brush mixture of oak brush, Poor 66 T4 i)
aspen, mountain mahogany, bitter brush, maple, Fair 48 57 63
and other brush. ' Good 30 41 48
Pinyon-juniper—pinyon, juniper, or both; Poor IE] 85 89
grass understory. Fair 58 3 80
’ Good 41 61 71
Sagebrush with grass understory. Poor 67 80 85
Fair 51 63 70
Good 35 47 35
‘esert shrub—major plants include saltbush, Poor 63 T 8 88
greasewood, creosotebush, blackbrush, bursage, Fair 55 4 81 86
palo verde, mesquite, and cactus. Good 49 68 i) 84

1Average runoff condition, and I, = 02S. For range in humid regions, use table 2-2¢c.

2o0r; <30% ground cover (litter, grass, and brush overstory).

Fair: 30 to 70% ground cover.
Goad: > 70% ground cover.

3Curve numbers for group A have been developed only for desert _shrub.

.

0o
do

(210-VI-TR-53, Second Ed., June 1986)
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‘Table 2-2a.~Runoff curve numbers for urban areasl

Curve numbers for
Cover description . hydrologic soil group—

Average percent .
Cover type and hydrologic condition impervious area? A B Cc D

Fully developed urban areas (vegetation established)

Open space (lawns, parks. golf courses, cemeteries,
ete.):
Poor condition (grass cover < 30%) ......c..enn.. ' 68
Fair condition (grass cover 30% to 5%)......ccc...
Good condition (grass cover > T3%) .ceceevenenens 39
‘Impervious areas:
Paved parking lots, roofs, driveways, etc.
(excluding right-of-way). ....ccovevueieirenceccnns 98
* Streets and roads:
Paved; curbs and storm sewers (excluding
right-of-way)...coeenerenncceniannan, eeeeases
Paved; open ditches (including right-of-way) .......
Gravel (including right-of-way) .......cccevueeenns
Dirt (including right-of-way) .......cccoeeeeneee..
-- Western desert urban areas:
Natural desert landscaping (pervious areas only)*... 63
Artificial desert landscaping (impervious weed
barrier, desert shrub with 1- to 2-inch sand
or gravel mulch and basin borders). .............. o 96
Commercial and business........cccceeeecienncceces

&
8 283
8 238
8 8ra

2288

Na88
1 BRBB
& 3B8Y

&8

8

2%

&
RERBEE I
LY
aBINAE B 8
EFLLLE:
BREBRR B8 %

Developing urban areas “

Newly graded areas (pervious areas only,
no Vegetation)® .......cecaceiiiiiciitioncnnnen ceee
Idle lands (CN’s are determined using cover types
similar to those in table 2-2¢).

A
3
2
4

1Average runoff condition. and I, = 0.2S.

*The averuge percent impervious urea shown was used to develop the composite CN's. Other assumptions are us follows: impervious areus
are directly connected to the drainage system. impervious areas have s CN of 98, and pervious areas are considered equivalent to open
space in good hydrologic condition. CN's for other combinations of conditions may be computed using figure 23 or 2.

3CN's shown are equivalent to those of pusture, Composite CN's may be computed for other combinations of open space cover type.
4Composite CN's for natural desert landscaping should be computed using figures 23 or 2-1 based on the impervious area percentage (CN
= 98) and the pervious area CN. The pervious area CN's are assumed equivalent to desert shrub in poor hydrologic condition.
3Composite CN's to use for the design of temporary meusures during grading and construction should be computed using figure 23 or &
based on the degree of develupment (impervious areu percentage) and the CN's for the newly graded pervious areus.

N

(210-VI-TR-55, Second Ed., June 1986)
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K4 RUNOFF HYDROGRAPH FROM SUBAREA 3
Ba  0.59
LS Y 79
1] S €1 T BN U1 .39 100

Ko 6800 L0011 40 02 TRAF 0 g
RE 3100 0018 .04 TRAF 10 5]
(K COMEC

K¢ COWBINE RESULTANT WYDROGRAPH FRON COMBINATION ! WITH ROUTED HYDROGRAPH
KM FRON SURAREA 3

HC g

KK HOHDS&

K¥  RUNDFF HYDRGGRAPH FROM SUBARER &

BA .23

LS G 77

4 830 .00 .30 160

RE 4936 L0619 L840 .0t TRAP 5l g

[



01-01-1980

LIRE

h on
-3 o~ cn

W oen
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£ ) PR e € D

wn

-3 o~ o oo O
<oy oy O

HEC-1 IKPUT

.......

COMBINE RESULTANT HYDROGRAPH FROM COMBINATION 2 WITH ROUTED HYDRDGRAFH

1
.01

TRAP
TRAF

30
10

cn na

COMBINE RESULTANT HYDROGRAPH FRO¥ COMBINATION 3 WITH ROUTED HYDROGRAPH

RUNDFF HYDROGRAPH FROM SUBAREA & WITH RESULTANT HYDROGRAPH FROM
COREINATION 4 ROGUTED THROUGH HAIN CH

100
At

100
01

TRAP

TRAP

ANNEL

30

30

ra

(%]

YES

COMBINE ROUTED HYDROGRAPH FROM SUBAREA 7 AND UPSTREAW SUBARERS WITH

140
i

TRA?

$2:35:02.95

I.ivien. SRR Bavienss 3

Kk COME3

K

K¥  FROB SUBARES &

HC 2

KK ROHDS

KM RUNDGFF HYDROGRAPY FROM GUBARER S
B .27

L5 0 74

w1100 001 L34

RK 1206 0042 040

RK 1050 0014 060

¥K  COHBG

KH

k4  FROM SUBARER 5

He 2

KK  ROHDS

KN

KB

i 6

L5 0 82

UK 500 001 .3

R¥ 5200 L0011 40

k¥ ROHD7

KM RUNOFF HYDROGRAPH FROW SUBAREA 7
BA A1

L5 0 85

UK 500 001 .30

RK 4200 0012 L0&(

k¥  COMES

KH

KM ROUTED HYDROGRAPH FROM SUBARER 7
HC 2

KK ROHDS

KM RUNOFF HYDROGRAPH FROM SUBAREA 8
BA A5

LS 0 85

Hi4 750 001 .3

RK 1300 ,0013 040

FE 1740 ,002% 08D

KK ROHD?

¥M  RUNOGFF HYDROGRAPH FROM SUBARER §
BA A1

L3 0 80

UK 730 001 R

RE 1580 0012 G40

wrar

.
it

36

10

YES

FAGE



01-01-1980  02:33:34.91 HEC-1 INPUT PRGE 3
LIRE 1§ PR S Bevienns 3. N Sevvanns . FU Teeernns Bevirsns Qeerens 10

94 Kx.  COMBS

91 KM COMBINE ROUTED HYDROGRAPH FROM SUBAREA 8 AND UPSTREAM ARERS WITH

32 KM ROUTED HYDRGGRAPH FROM SUBARER 9

93 HC Z

34 KK ROHDYG

5 K¥  RUNOFF HYDROGRAPH FROM SUBARER 10

94 BA 15

97 LS 0 83

98 4 750 008 .30 106

97 Rk 3600 L0003 L060 TRAP 0 14 YES

100 2z



FEEE
FLOOD HYDROSRAPH PACKAGE HEC-1 (MSDOS VERSION) - JANUARY 1988
DODROK AND ASSOCIATES, INC. 7015 ¥ TIDWELL, HOUSTON TEXRS 77092, PHONE (713)893-8322
FEEE

PLEASANT VALLEY TRIBUTARY WICHITR, KARSAS
15 MINUTE DISTRIBUTION OF & HOUR STORK BASED ON 5C5 CURVE

100-YEAR FREBUENCY 5TORHM _ FILE PVTRIEL.HCY
5B QUTPUT CONTROL VARIABLES
IFRNT 4 PRINT CONTROL
IPLOT I PLOT CONTROL
85CAL 0. HYDROGRAPH PLOT SCALE
17 HYDROGRAPH TINE DATA
KHIN 15 MINUTES IN COMPUTATION INTERVAL
IDATE t 0 STARTING DATE
ITIHE (600 STARTING TIHE
Ng 60 HUMBER CF HYDROGRAPH URDINATES
NDDATE {0 EKDING DATE
NDTINE 1445 ENDING TIME

CONPUTATION INTERVAL .25 HOURS
TOTAL TINE BRSE  14.75 HOURS

ENGLISH UNITS

FEE BEE FEF BEE FEF BRE RFE BXF BEE BEE BEE BEE BEE BEE R EEE EEE KRR EXE FEX ERE RER BEE BNE BRE EEE ERX BRE FEE ENE REX ERE BEE

FEEEERERREERER
¥ £
5 ¥K ¥ ROHD! #
¥ ¥
FEFEREEREEEERE

RUNDFF HYDROBRAPH FROF SUBAREA 1

SUBBASIN RUNOFF DATA

12 BA SURBASIN CHARACTERISTICS
TAREA .03 SUBBASIN AREA

PRECIPITATION DATA

9P STORM 5.90 BASIN TOTAL PRECIFITATION

9 Pi . IKCREMENTAL PRECIPITRTION PATTERN
.09 13 .43 09 .18 .18 .23 .38 L 7h
.35 .30 .24 23 S A3 A7 A5 A2
.12 W45 07 .12

1348 5C5 LOSS RATE
STRTL 67 INITIAL ARBSTRACTION

.1

A

2



niife

\

JUV  FoALElT JFCRYIGUS nnEn
KINERATIL WAVE
14 Uk (VERLAND-FLOR ELEMENT NO. 1
L 550, OVERLAKD FLOW LENGTH
5 G010 SLOPE
N .300 ROUGHHESS COEFFICIEN
PR 100.0 PERCENT OF SUBBASIH
15 RK COLLECTOR CHARKEL
L 900, CHANNEL LENGTH
i L0010 SLOPE
H 060 CHANNEL ROUGHNESS COEFFICIENT
Ch 45 CONTRIEUTING AREA
SHAPE TRAF CHAKNEL SHAPE
CH] 56,00 BOTTOM WIDTH OR DIAMETER
Z 2.0¢ SIDE 5LOPE
16 R¥ HAIN CHANMEL
L 500. CHANNEL LEKGTH
5 L0010 BLOPE
R 060 CHRMKEL ROUGHNESS COEFFICIENT
Ch .03 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
Wh 10.00 BOTTOM WIDTH OR LIAHETER
: Z 5,04 GIDE SLOPE
RUPSTE K0 ROUTE UPSTREAM HYDROGRAFH
kEE
COMPUTED KINEMATIC PARRKETERS
ELEHERT ALPHA H DT (M MOFT)
i 57 1.667 15.00 78.57
3 A2 1.579 15,00 450.00
&4 2185 1,387 15,09 250.00

EEE BEE BEE BEE PEE BEE EEF BRE BEE BER ERE BEE BEE FEE BRE BEE BER BEE BEE BEE RER SR FEE REE EEE EEE FEE BEE BEE BRY ERE BRE ERE

FHEEREEREEREEE
3 ¥
17 KK £ ROHD2 #
¥ *
SEREREERFEEREE

RUNDFF HYDROGRAPH FROM SUBAREA 2

SUBBASIN RUNOFF DATH

19 BA GUBBASIN CHARACTERISTILS
TAREA .04 SUBRASIN ARER

FRECIPITATION DBATA

9 PH STORM 5,90 BASIN TOTAL PRECIFITATION
7 Pl INCREMENTAL PRECIPITATION PATTERN

.09 .13 13 {9 .18 .18 .23 38 94 1.12

.33 34 .21 .23 A5 A3 A7 A3 A2 1

12 A3 05 12
20 L5 5CS LOSS RATE

STRTL .67 INITIAL ABSTRACTION

CRVNER 73.0¢ CURVE NUMBER

RTINP .00 PERCENT IMPERVIOUS AREA

UTMCMATTIN ULAUC



L—_]CDC:J[:C:]EC:]:]:JE_JL_JLJDD:E:JC::E,D

£i uh UFCRLANL-TLUK CLTACE WU d

L 759, (QVERLAND FLOW LEWGTH
5 L0010 SLEPE
K .300 ROUSHNESS COEFFICIENT
PA 100,0 PERCENT OF SUBBASIN
22 R COLLECTOR CHARNEL
L 840, CHANNEL LENGTH
3 L0010 SLAPE
N 049 CHANNEL ROUGHNESS COEFFICIENT
cA .39 CONTRIBUTING -AREA
SHAPE TRAP  CHANNEL SHAPE
Ui 50,00 BOTTCH WIDTH OR DIARETER
Z 2.00 SIDE 5LGPE
23 RK MAIN CHANNEL
L 250, CHANNEL LEHGTH
5 G010 SLOPE
K 060 CHANNEL ROUGHMESS COEFFICIENT
Ch .04 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
Wh 19,00 BOTTOM WIDTH CR DIARETER
Z 5.00 SIDE 5LOPE
RuPsTE NG ROUTE UPSTREAH HYDROGRAPH
L2214

COMPUTED KINEMATIC PARAHETERS

ELEMENT ALPHA H DT (HIN} DX (FT)
1 578 1687 15,00 93.75
3 A2t 1,578 15,00 §30.00
4 2145 1.387 15.00 125.00

355 BEE FEF BER BEE FEE FRE KEE BEE REE BER BEE EEE BRE HEF ¥R FEE BEE BEE FRE BRE BEF ERE EER ERE FEE BEE EVE BRE BEY RER SRR £33

FEERREEEERLERE
¥ ¥
24 KK * CoMRL
¥ 3
FEEELEREERREEE

COMBINE RUNOFF HYDROGRAPH FROM SUBAREA 2 W/ROUTED HYDROBRAPH FROM SUBARER !

25 He HYDROGRAPH COMBINATION
ICOHF 2 NUNBER OF HYDROGRAPHS TO COMBINE

EEE

EEF BEE BEE BEF BEE BER BEE BRE FEE RRE BRE BEE RS BB FEE FEE REE EEE ERE BRE FEE BEE BEE BEE BEE BEE FEF EEE ERE BEE EEE FEX BEE

FEEEFERRERREEE
i ¥
27 KK ¥ ROHDI ¢
] ]
FEEEERRERERERE

RUNOFF HYDROGRARH FROM SUBAREA 3

SUBBASIN RUKGFF DATA

29 Hh SUBBASIN CHARECTERISTICS
TRRER .59 GUBBASIN AREA

COCrTOTTATION RATA



:@DDDE@SGD@@ﬁﬁm:}CﬂSD

7 FE STORM 5,90 BASIN TOTAL PRECIPITATION
9Pl IKCREMENTAL PRECIPITATION PATTERRN
.09 .13 .13 .09 .18 .18 .23 .38 .94 .12
.33 A0 .21 .2 13 A5 17 A3 A2 A2
.12 A5 .09 .12
0 LS 5C5 LOSS RATE
STRTL .53 INITIAL ABSTRACTION
CRYNBR 79.00 CURVE NUHBER
RTINP .00 PERCENT IMPERVIOUS ARER

KINENATIC HAVE

3t UK OVERLAND-FLOW ELEMENT NG, 1
L 1650, OVERLAND FLOW LENGTH
8 L0016 5LOPE
N .300 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIM
32 RK COLLECTOR CHANNEL
L 4605, CHANNEL LERGTH
§ L0011 SLOFE
i 040 CHAHNEL ROUGHKESS COEFFICIENT
Ch .02 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
HD 50.00 BOTTOM WILTH OR DIAMETER
Z 2.00 5IDE SLOPE
33 Rk HAIH CHANNEL
L 3185, CHANNEL LENGTH
3 L0018 SLOPE
N 060 CHANNEL ROUGHNESS COEFFICIENT
Ch .59 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
D 10,60 BOTTOM WIDTH OR DIANETER
Z 5.00 SIDE SLOPE
RUPSTE K0 ROUTE UPSTREAM HYDROGRAFH
FHE
COMPUTED KINERATIC PARAMETERS '
ELEHENT ALPHA H DT (HIN} DX (FTi
i ASTL 10667 15.00 116.67
3 4176 151 15.00 1150.00
4 2877 1,387 i5.00 1850.00

TEF FEE BEE FEE BEE FER FEF EEE BEE PRE PR BRE BEE BRE FEE BEE BEE FEE BEE REE FEE REE BEE BEE BRE RRE BEE BHE *:H' FEE REE REE FER

FREFHEREESREEE
¥ *
34 KK i CORBZ
¥ S
FHEFFERERERERE
COMZINE RESULTANT HYDROGRAPH FROM COMBINATION 1 WITH ROUTED HYBROGRAPH
FROM SUBAREA 3
37 HC HYDROGRAPH COMBINATION
1CDHP 2 NUMBER OF WYDROGRAPHS TO COMBINE

£33

£y PELX XEE¥ XXE EXX XXE XXX XXX LiEk ELZ XXX XEE 3XE ENE XXX LELE XXX XXX R2E LEX EA% AEE EKXE KXYE XEE XEK EEX ELL JEL XXRE MEY¥ XEXY EXX



e T e T e T e T e s ot J s S s Y s Y e O s Y s O e S i ) e () S

FHERFEREERERES
¥ t
33 KK i ROHDS ¢
¥ ¥
FEEEERERERERRE

RUNOFF HYDROGRAPH FROM SUBARER 4

SUBBASIH RUNOFF DATA

4G BA SUBBASIN CHARRCTERISTICS
TARER .23 SUBBASIN ARER

PRECIFITRTION DATA

9 PB STORH 5,90 BASIN TOTAL PRECIPITATION
§ P1 INCREMENTAL PRECIFITATION PATTERN
09 13 S ¥ 09 .18 .18 .23 .38 .94 .12
.33 .30 21 .23 A3 A3 A7 A3 .12 12
.12 A5 .09 12
41 L5 5C5 LOSS ARTE
STRTL .60 INITIAL ABSTRACTION
CRVRER 77.00  CURVE NUMBER
RTINP .00 PERCENT IMPERVIOUS AREA

KINEHATIC WAVE

42 UK [VERLAND-FLOH ELEWENT NO. 1
L 850. GOVERLAND FLOW LENGTH
§ 0010 SLOPE
N 360 ROUGHNESS COEFFICIENT
PR 1060.0 PERCENT OF SUBBASIN
43 RK HAIN CHANNEL
L 5320, CHANNEL LENGTH
5 0019 5LEPE
K 040 CHANNEL ROUBHNESS COEFFICIENT
ca .23 COMTRIBUTING AREA
SHAPE TRAP  CHANNEL SHAPE
Wb 50.00 BOTTOM WIDTH OR DIAMETER
Z 5.00 SIDE SLOPE
RUPSTE ND ROYTE UPSTREAM HYDROGRAFH
1313
COMPUTED KINEMATIC PARAMETERS ;
ELEMENT ALPHA K DT (MIN) DX {FT)
1 ST 1667 . 15,00 i .44
3 1862 1,515 15.00 2460.00

TEE BEE BEE PEE FEE BEF BEE FER BRE BEE BEE BRE BRE FRE FIR BRE BEE FEE FEE EEE BEE EEF BEE BEX BEE FEE ERR BEE BEE BRE BRE BRE SR

EHERREREREEERE
¥ ¥
64 KK # ConE3 ¢
¥ ¥
FEERRREEREREES
COMBINE RESULTANT HYDROGRAPH FROM COMBINATION 2 WITH ROUTED HYDROGRAPH
FROR SUBARRER 4

47 HC HYDROGRAFH COMEINATION

AExytxd 7 MHMDED NC UVADRRDACUR T POMDTMT



tEt

FEE BEE DEE BEE BEE BEE BEE BEE BEF FEF RRE ERE BEE BRE HEE R FEE BEE BRE EYE BEE FEE BEE EEF FEE EEE BEE EFF EEE PR PEE ERE E32]

FEEEERRERFERES
] *
48 KK H ROHDS ¢
% ¥
EEFERERERRERRE

RUNGFF HYDROGRAPH FROM SUBARER 3

SUBBASIN RUNOFF DATA

50 BA " SUBBASIN CHARACTERISTICS
TARER .27 GUBEASIN AREA

PRECIPITATICR DATA
9 FB STORN 5.90 BASIN TOTAL PRECIPITATION

7 Pl INCREMENTAL PRECIPITATION PATTERN
09 .13 A3 .09 .18 .18 .23 .38 94 1.12
35 .30 .21 .23 A3 13 A7 A5 12 A2
.2 .AS .09 .12

St LS 5C5 LOSS RATE
STRIL .70 IKITIAL ABSTRACTION
CRVNBR 76.00 CURVE HUMBER

!
J
J
i
J
J
]
J
J
J
J
U
J
i
]
J
J
i

KINEMATIC WAVE
32 UK OVERLAND-FLOW ELEMENT NO. ¢ .
L 1100, OVERLAND FLOW LENGTH
5 L0010 SLOPE
K .300 ROUGHNESS COEFFICIENT
. A 100.0 PERCENT OF SUBBASIN
53 RK COLLECTOR CHARNEL
L 1200. CHANNEL LENGTH
5 L0042 5LOPE
N L0460 CHANNEL ROUGHNESS COEFFICIERT
Ca .01 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 54,00 BOTTOR WIDTH OR DIANETER
g 2.00 5IDE SLOPE
34 RX HAIN CHARNEL
L 1050, CHANNEL LENGTH
§ 0014 SLOPE
N 060 CHANNEL ROUGHNESS COEFFICIENT
Ch .27 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
Wb 10.00 BOTTON WIDTH OR DIARETER
Z 5.00 SIDE SLOPE
RUPSTE N0 ROUTE UPSTREAM HYCROGRAPH

(223

CONPUTED KINEMATIC PARAMETERS
ELEHENT ALPHA # 0T (HIK) DX (FT)
{ A5 7 15.00 100.00
9 15.00 660.00

15.00 525,00

3
§ .2338



[} S5 BEE BEE BRE EEE BEE PR BRE BEE BEE BEE BEF BEE BRE RRE ERE BER EEE EEE ERE BEE BRE BRE BEE BEE BEE BRE BEE FEE PEE BRE BEE BEE

FHEEREREERERES
L 4 ¥
33 KK i corBy ¢
] ¥
FERERERREREERE
COMBINE RESULTANT HYDROBRAPH FROM COMBINATION 3 WITH ROUTED HYDROGRAFH
FROM SUBARER S

58 HC HYDROGRAPH COMBINATION
ICONP 2 NUMBER OF HYDROGRAFHS TO COMBINE

1333

FEF BEE FEE REE FEE FRE BEE EEF BEE BER BEE BRE EEE BEE PEE BRE FEE FEE BEE PER ERE FRE BEE BEE BEE BEE BRE BEE ERE BEE BEE BREE BEE

FERRFERRERELEE

¥ *
a9 Kk 4 RoHDE #

* ¥

HEEREELERREEFE .
RUNOFF HYDROGRAPH FROM SUBAREA & WITH RESULTANT HYDROGRAPH FROM
COMBINATION & ROUTED THROUGH MAIN CHANNEL

SUBBASIN RUNDFF DATA

SUBBASIN CHARACTERISTICS
TAREA .16 SUBBASIN AREA

STORK 5.90 BASIN TOTAL PRECIPITATION

INCREKENTAL PRECIPITATION PATTERN
09 .13 .13 .09 A8 .18 .23 .38 .94 1.12
.35 .30 .21 .23 A3 .13 17 A3 12 A2
.12 A3 .09 A2

6313 SC5 LOSS RATE
STRTL .44 INITIAL ABSTRACTION
CRVNBR 82.00 CURVE NUMBER
RTINP .00 PERCENT IMPERVIOUS AREA

KIKEMATIC UAVE
64 UK OVERLAND-FLOW ELEMERT NO. 1
L 500, OVERLAND FLOW LENGTH
5 L0010 SLOPE
N .300 ROUGHNESS COEFFICIENT
A 100.0 PERCENT OF SUBBASIN
63 RK HAIN CHANNEL .
L 5200, CHANNEL LENGTH
§ 0011 SLOPE
N 060 CHANHEL ROUGHNESS COEFFICIENT
Ch .15 CONTRIBUTING AREA
SHAPE TRAP  CHANNEL SHAPE
U] 50.00 BOTTOM WIDTH OR DIANETER
Z 2.00 SIDE SLOPE
RUPSTE YES ROUTE UPSTREAM HYDROGRAPH

i
J
J
J
1
]
J
J
J o«
D  REIPITATION T
-
iy
i
i
J
J
J
1

AN



COMPUTED KINEMATIC PARANCTERS

ELEMENT ALPHA H DT (HIM)  BX {FT}
1 L1574 1.687  15.00 100,00
3 L0786 1579 13.00 2600.00

£EF BEE BEE EEE ERE FRE FEE BEE FEE PRE BEE BRE FEF EEF FEE FEE ERE FER REF FEE BEE KHE BEE BEE BEX FEE FEY BEY EEE FET EEE EEE BRE

FEHERERERRERERE
¥ ¥
66 KK ¥ ROHD? ¢
% t
FRERFERREREELE

RUNOFF HYDROGRAPH FROX SUBAREA 7

SUBBASIN RUNCFF DATA

68 BA SUBEASIN CHARACTERISTICS

TARER .11 GUBBASIN AREA

PRECIFITATICH DRTA

D@SSDD@SM@M@DE@D@DD

7 PR TORH 5,90 BAGIN TOTAL PRECIPITATION
g Pl INCREMENTAL PRECIFITATION PATTERN _
09 .13 13 .07 .18 Bt .23 .38 94 1.12
.33 30 .2l .23 A5 A3 17 S I A2
.12 A5 .09 12
63 LS 505 LO5S RATE
STRTL .33 INITIAL ABSTRACTION
CRVNER 86.00 CURVE KUMBER
RTIHF ,00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
70 UK (VERLAND-FLOW ELEMENT NO. 1
L 500, GVERLAND FLOW LENGTH
5 0910 SLOPE
N ,300 ROUGHNESS COEFFICIENT
Fh 100.0 PERCENT OF BUBBASIN
71 RK HRIN CHARNEL
L 4200, CHANNEL LENGTH
5 L0012 SLOPE
i 060 CHANMEL ROUBHNESS COEFFICIENT
Ca .11 COMTRIBUTING ARER
SHAPE TRAP CHANNEL SHAPE
HD 50,00 BOTTOM WIDTH OR DIANETER
Z £.00 SIDE SLOPE
RUFSTE KO ROUTE UPSTREAN HYDROGRAPH
¥EE
COMFUTED KINEMATIC FARAMETERS
ELEMENT ALFHA K DT (HIN) DX (FTS
1 J57 1,687 15.00 §3.33
3 0817 157 13.00 2104.00

SEE FEE BEE BER FEE FEE BEE REE EER BEE REE FEE BEE FEF BEE BEE FRE BEE BEE BEE RRE BER BEE FEE BEE REE EEE BEE EER FER BER REE BEE



3 O3

D@D@DD@SSDSC}D:}DGQ

i ¥

78 ¥K 1 CoMBS ¢
* *
FEEEREREFREELE

COMRINE ROUTED HYDROGRAPH FROM SUBAREA 7 AND UPSTRCAM SUBARERS WITH
ROUTED HYDROGRAPH FROM SUBAREA 7

75 HC HYDROGRAPH COMBINATION
1CON? 2 NUMBER OF HYDROGRAFHS TO COMBINE

kEE

EEE BEE BEE EEF BEE BRE BEF BREE BEE REE FEE RRE BEE BEE EEE ERE PEE FEE BEE ERE ERE PEE FEE RER PEE FEE FEE ERE BEE 4R FEE FEE REE

FEEEFERERERERE
$ %
76 KK £ ROHD ¢
£ ]
FEEERFERRERERE

RUNOFF HYDROGRAPH FROM SUBAREA 8

SUBBASIN RUNOFF DATA

78 BA GUBBASIN CHARACTERISTICS
TARER .15 GUBBASIN ARER

FRECIPITATION DATR

9 PB STORM 5,90 BASIN TOTAL PRECIPITATION
7 Pl INCREMENTAL PRECIPITATION PATTERN
R .43 .13 09 .18 .18 .23 .38 .94 1.42
.35 30 .21 .23 A5 A3 A7 .13 .1 A2
.12 A3 .09 A2
79 L5 505 LOSS RATE
STRIL .35 INITIAL ABSTRACTION
CRYNER 85.00 CURVE NUMBER
RTINP .00 PERCENT IMPERVIOUS AREA

KINENATIC WAVE

80 UK OVERLAND-FLOW ELEMENT NO. 1
L 750. OVERLAND FLOW LERGTH
5 .001¢  SLOPE
N .300 ROUGHNESS COEFFICIENT
B 100.0 PERCENT OF SUBBASIN
8! RK COLLECTOR CHARNEL
L 1300, CHANNEL LENGTH
§ L0013 SLOPE
K ,040 CHANNEL ROUGHNESS COEFFICIENT
ca .01 CONTRIBUTING ARER
SHAPE TRAF CHANNEL SHAPE
WD 56,00 BOTTOM WIDTH OR DIAMETER
Z 2,00 SIDE SLOPE
8z Rk MAIN CHARNEL
L 1760, CHANNEL LENGTH
g 0029 SLOPE
i 060 CHANNEL ROUGHNESS COSFFICIERT
A .15 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
LiY 50,00 BOTTOM WIDTH OR DIAMETER
? 16 00 QINE CINRE



D@E@DD@EMQM@WWW@@DD

el aia Ew wwa il Wi Sananir nawaah i

FEE
COMPUTED KINEMATIC PARAMETERS
ELEMERT ALPHA it BT (KIN) DY (FT) )
{ 570 1667 15.00 107.14 v
3 4277 1,578 15,00 £50.00
4 L7560 1.456 15.00 876.00

EEE BEE BEE BEE FEE BRE BEE BEE EEE ERE EEE ERE HEE BEE BEE BRE EEE FEE FEE FEE EEF PEE ERE ERE REE KEE BEE BFE EEE BRE BEE BEE EEE

 RRERERRRREEREE
¥ %
83 KK x ROHDY ¢
¥ £
FEEREREEEREEES

RUNOFE HYDROGRAPH FROM SUBARER 9

SUBBRASIN RUNOFF DATA

85 Bh SUBBASIN CHARACTERISTICS
TRREA .11 GSUBBASIN AREA

PRECIFITATION DATA

9 PR STORY 5.90 BASIN TOTAL PRECIPITATION
g £l INCREMENTAL PRECIPITATION PATTERN
08 .13 13 09 .18 .18 .23 .38 .94 1.12
.38 .30 .21 .23 A5 A5 A7 A5 A2 A2
.12 13 09 A2 ’
86 LS " 5[5 LDBSS RATE
STRTL .50 INITIAL ABSTRACTICH
- CRVNBR 80,00 CURVE NUMBER
RYINF .00 PERCENT IMPERVIOUS AREA

KINEHATIC WAVE

87 UK OVERLAND-FLOW ELEMENT ND. |
L 739. OVERLANE FLOW LENGTH
g L0016 SLOFE )
N 300 ROUGHNESS COEFFICIENT
B 160.0 PERCERT OF SUBBASIN
88 Rk COLLECTOR CHANNEL
L 1640, CHANMEL LEKGTH
5 L0012 SLOPE
N 040 CHANNEL ROUGHNESS CGEFFICIENT
th .01 CONTRIBUTING AREA
SHAPE TRAP CHANNEL GHAPE
LY 50.00 BOTTCH WIDTH OR DIAKETER
Z 2.0 SIDE SLOPE
89 RK MAIN CHANKEL
L £30. CHANNEL LEWGTH
5 L0050 SLOPE
N 060 CHANMEL ROUGHNESS COEFFICIENT
] .11 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
UH] 16,00 BOTTOM WIDTH OR DIARETER
Fi 5.00 SIDE SLOPE
RUFSTE H3 ROUTE UPSTRERM HYDROGRAPH
8-$¥\

AN

A
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COMPUTED KINEMATIC

ELENENT

PARRBETERS

ALPHA # OT {HIN} DX (FT)
A5 1,657 15.00 104,29
1228 1,579 15,06 820.00
4796 1,387 15.00 300,00

FEE BEE FRE SRR BEE BEF BEE BER FEE FEE BRE BN BEE BRE IGE FEE FEE EEE BEE BEE ERE LEE BEE FEE REE BEE BEE RER FRE PEE BRE BEE FME

70 kK

33 HC

FEE FER FEE BEE BEE 4% BHE BEE FEE FRE FEE REE BEE P FEE EEE BEE BEE BRE BER OBEE PEE BEE FEE BEE BRE EEE 80P

AND UPSTREAM AREAS HITH

FEEREEFEERREEE
¥ ¥
¥ Comps ¢
% ¥
FREEHEREERRERE
COMBINE ROUTED HYDROGRAPH FROM SUBAREA &
ROUTED HYDROGRAFH FROM SUBAREA 9
HYDROGRAPH CORBINATION
1C0MP Z HUMBER OF HYDROGRAPHS TO COMBINE

£33

b
[eul
PR
P ]
- T

FEFRERFREREREE
¥ t
3 KK +  ROHDIO
£ ¥
FEEREREREERERE
RUNOFF HYDROGRAPH FROM SUBARER 10
SUBBASIN RUNGFF DATA
%% BR SURBASIN CHARACTERISTICS
TARER .19 SUBBASIN AREA
PRECIPITATION DATA
7 P8 STORN 5.90 BASIN TOTAL PRECIPITATION
9 Pl INCREMENTAL PRECIFITATION PATTERN
.09 A3 A3 A5 18
33 30 .21 .23 AS
A2 A5 .09 A2
37 L8 5CS LGSS RATE
ETRTL it INITIAL ABSTRACTION
CRVNER 93.00 CURVE NUKBER
RTIHP 00 PERCERT IMPERVIOUS AREA
KINEHATIC HAVE
98 U OVERLAND-FLOM ELEMENT NO. 1
L 750. OVERLAND FLOW LENGTH
5 L0010 SLOPE
K 360 ROUBHNESS COEFFICIENT
] 164,0 FERCEKT CF SUBBASIN
75 Rk HRIN CHARNCL
L 3600, CHAMNEL LENGTH
5 L3803 SLOPE
] A PUANMED RNURHNESS COFFFTPTFNT

.94
.

FEE EEE BEE EEE EEE

1.12
2
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wh

SHAPE TRAF

D 50.00
Z 10.60
RUFSTE {ES

COMPUTED KINERATIC PARANMETERS

ELENMENT ALPHA
{ A5TL 0 10667
3 L0385 1,456

CHANMEL SHAPE

EOTTGH WIDTH GR DIAWCTER
SIDE SLOPE

ROUTE UFSTREAN HYDROGRAFH

$4E
B DT (MIK} DX {FT}

15,400 107,14
15.00 1806.00



RUNDFF SUBMARY
FLOW IN CUBIC FEET PER SECONG
TIHE IN HOURS, AREA IN SOUARE NILES

PEAK  TINME OF AVERAGE FLOB FOR MAYIMUN PERIGD BASIN MALIHUN TIHE OF
OPERATION STATION FLOW  PEAK 5-HIUR 24-HOUR 73-HOUR RAREA STAGE HAY STAGE

HYDROGRAPH AT ROHDY 15, 4.2 . 4. 4. .03
HYDROGRAPH AT RoHD2 17, .75 i, 3. 5. 04

2 COMBINED AT CoMBY . 8,50 20, .07

.
~

HYDROGRRPH AT ROHD3 222, b.23 152.

~.)
|
-
~J

.59
2 COMBINED AT Coned 244,  b.25 168, 86, 8s. b
HYDROGRAFH AT RoHD4 97. &% 63, 30. 30. .23
2 COMBINED 47 CoMB3 325, 600 227, 117. 17, .89
HYDROGRAPH AT ROHDS 96, 6,00 65, 32, 32, .27
2 COMBINED AT COMB4 521, 6,00 291, 149, 149, f.16

HYDROGRAPH AT ROKDS 474, &30 33, 171, 171, 1,32

2 COMBINED AT CaMBs St 633 3re. 199. 195, 1.43
HYDROBRAPH AT ROHDE S60.  6.50 419, - 214, gi4, - 1.58
HYDRBGRAPH AT ROHDY 4. 475 3. IS. 16, Al
2 COMBINED AT _onBs 599,  6.25 451, 230, 230, 1.69

HYDROGRAFH AT ROHDLG 564, 6.00 499. 253, 253, 1.88

#5+ NORMAL END OF HEC-1 ®e¢
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01-01-1980  035:18:19.90 HEC-1 INPUT FRBE
LIKE |31 N | S 2ieinnns K I Boviions Siavenns YO Teevinns Boavinns Fuvarns 10

i ID  PLEASANT VALLEY TRIBUTARY WICHITA, KANSAS :

2 1D 15 WINUTE DISTRIBUTION OF & HOUR STORW BASED ON 5CS CURVE

3 1D 100-YEAR FREGUENCY STORM FILE PYTRIEL.HCL
§ I7 15 0 0 84

3 151 § 1

6 KK ROEDL

7 ¥¥  RUNOFF HYDROGRAPH FROM SUBARER 1

8 PR 5.9

9 Pl .09 .13 13 .09 o A .23 AL 1 V-
10 . Fl .35 .30 .21 .23 A3 B A7 15 A2 2
H Pi St B .09 .42

12 A .03

13 LS ¢ 75

t4 [ 350 L00E .30 160

13 RK 0¢ 00! 040 45 TRAP a0 2

! RK 309 .00 G860 TRAP 14 3

17 K¢ RORDZ

18 KM RUNOFF HYDROGRAPH FROM SUBARER 2

19 kA .04

20 L§ b 75
21 ik 73 001 .30 160

22 RE gsd .00t Rt 4] .39 TRAP 30 2
23 RK 250 008 050 TRAP 16 3

24 ¥¥  COHBL :

23 KM COMBINE RUNOFF HYDROGRAPH FROM GUBAREA 2 W/ROUTED HYDROGRAPH FROM SUBARER 1
28 HC z

27 K& RORD3

28 KM RUNGFF HYDROGRAPH FROM SUEARER 3

29 Bt 0.59

3 LS 4 7%

1 1 S 2 R .30 105

3 RE 4500 L0011 040 .02 TRAF 30 2

n RK 3100 0018 .04 TRAF 10 5

3 KK COMBZ

3 KM COMBINE RESULTANT HYDROGRAPH FROM COMBINATION { WITH ROUTED HYDROGRAFH

EL K¥  FROM SUBARER 3

7 HC g

38 Kl ROHD4

39 ¥ RUNOFF HYDROGRAPH FROM SUBAREA 4

44 BA .23

41 Ls ¢ 77

42 13 830 .00t L3 190

43 RE 4920 L0019 040 Ot TRAP 30 3
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25:18:54. 11 HEC-1 IRPUT PAGE
13| } SR Sevinnne Joveenns buivvenns Gevienns Bivienns Toveiens Bovrnnes Fernes 10

KK COME3

KM COMBINE RESULTANT HYDROGRAFH FROM COMBINATION 2 WITH ROUTED HYDROGRAPH

KH
L

14

KK
bR
L8
114
RK
RK

114
KK
4
hC

144
KK
¥
BA
LS
LK
R

44
i
BA
LS
UK
R¥

KK
Kn
KN
HC

Kk
Kt
BA
LS
UK
RK
RK

FROM SUBARER &
g

ROHDS

RUNOFF HYDROGRAPH FROM SUBARER 5

.27
0 74

1o0 .60l .34 100

1200 L0042 080 L0t TRAP 50 2
1050 L6014 060 TRAP 10 i
COMB4

CORBINE RESULTANT HYDROGRAPH FROM COMBINATION 3 WITH ROUTED HYDROGRAPH
FROM SUBARER 3
2

ROKDS
RUNOFF HYDROGRAPH FROM SUBAREA & WITH RESULTANT HYDROGRAPH FROM
COMBINATION 4 ROUTED THROUGBH MAIN CHANNEL

.16
0 82
800 001 .30 100
5200 L0011 .0&0 Q1 TRAP 3 a YES
ROHD7
RUNOFF HYDROGRAPH FROM SUBAREA 7
A
{ 86
S0 .00t .30 100
4200 L0012 040 01 TRAP 56 2
ConBS

COMBINE ROUTED HYDROGRAPH FROM SUBAREA 7 AND UPSTREAM SUBAREAS HITH
ROUTED HYDROBRAFH FROM SUBAREA 7

[+

RBKDA
RUNGFF HYDROGRAPH FROM SUBAREA 8
A
-0 s
750 .00 .30 100
1360 .0013  .080 01 TRAP 30 g
170 0089 .04 TRAF it 10 ¥ES
RGHDS
RUNOFF HYDRUGRAPH FROM SUBAREA 9
.4
{9 8¢

730 001 .30 106
1640 L0012 040 01 TRAP 3
800 0050 060 TRAP 10

~N

L ]

ros
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01-01-1980  05:17:25.69 HEC-1 INPUT PAGE
LIKE 1 F | SR Eearens E F fuveeans Srrrieees . T  FP Frenees Y
30 ke  COWBS
H KM COMBINE ROUTED HYDROGRAPH FROK SUBARER § AMD UPSTREAM AREAS WITH
9 KM ROUTED HYDROGRAPH FROM SUBAREA 7
73 HE 2
94 K¥ ROHDIO
5 K% RUNGFF HYDROGRAPH FROM SUBARER 10
98 B A9
7 R ¢ 83
78 it 730 00 WS4 105
99 RE 3800 L0003 060 TRAP 50 10 ¥ES
140 KK RIEL
101 KG ! 2 _
102 K¥  ROUTE OUTFLOW FRGM TOTAL DRAINAGE BASIN UPSTREAN FROM NE CORNER THE MOORINGS
143 KM THROUGH SAND FIT !
104 5 {  ELEV 1315
105 sv t 16 232 348 64 38¢
106 SE 1315 1317 {39 i3 1883 135
107 85 1322.% 30 2.7 1.8
108 2z
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I7

EEF BEF BRE BEE BEF BRE PEE BEE EEE FEE BFE REE BRE BEE ERE ERE BRE PR LR BEE EEE BRE BEE BEE BEE BE¥ BEE BEF BRF BEE BER BEE ¥EE

6 KK

12 BA

9 PR

13 L5

FEEX
FLOGD HYDROGRAPH PACKAGE HEC-1 (MSDOS VERSION) - JANUARY 1988
DODSON AND ASSOCIATES, INC. 7015 W TIDWELL, MDUSTON TEXAS 77072, PHONE (713)895-83c2
HEEE

PLEASANT YALLEY TRIBUTARY WICHITA, KANSAS
15 WINUTE DISTRIBUTION OF & HOUR STORM BASED ON SC5 CURVE
100-YEAR FREQUENCY STORM FILE FVTRIBL.HCY

DUTPUT CONTROL VARIABLES

IPRNT 4 PRINT COWTROL
IFLOT 1 PLOT CONTROL
a5CAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH TIKE DATA

NHIN 15 WINUTES IN COMPUTATION INTERVAL
IDATE 1 ¢ STARTING DATE
ITIHE 0000 STARTINE TIME
Kg &0 NUMBER CF HYDROGRAPH ORDINATES
KDDRTE {0 ENDING DATE
RDTIRE 1445 ENDING TIME

COMPUTATION INTERVAL .25 HOURS
TOTAL TIME BASE 14,75 HOURS

ENGLISH UNITS

FEEERERFEEELRE
3 £
* ROHDY ¢
¥ ¥
FERFEEEEREEERE
RUNOFF HYLROGRAPH FROM SUBAREA

SUBBASIH RUNOFF DATA -

SUBBASIN CHARACTERISTICS
TARER .03 SUBBASIN AREA

PRECIPITATION DATA

TORH £.90 BASIN TOTAL PRECIPITATION

INCREMENTAL FRECIFITATION PATTERN
.09 43 .13 09 .18 .18 .23 .38 94
38 .30 .21 .23 A3 A5 A7 A5 .1
A2 A3 07 A2

5CS LO3S RATE

STRTL .67 INITIAL ABSTRACTION
CRVNBR 75.00 CURVE NUMBER
RTINP .06 PERCENT IMPERVIOUS ARER



14 UK OJrPLQHD FLOH ELEHENT NO.
L 350, “VERLQN’ FLOW LENGTH
5 L0010 SLOPE
H L300 ROUGHWESS COEFFICIENT
P& 100.0 PERCENT OF SUBBASIN
15 BK COLLECTOR CHANNEL
L 900, CHANNEL LEWGTH
5 L0010 SLGRE
i ,040 CHANNEL ROUGHNESS COEFFICIENT
th .45 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
KD 55,0 SOTTON WIDTH OR DIAMETER
Z 2.00 SIDE SLOPE
16 RK HAIN CHANNEL
L 540, CHANNEL LENGTH
3 0010 SLOPE
i 040G CHANNEL ROUSHNESS COEFFICIENT
£ .3 CONTRIBUTING AREA
SHAPE TRAF CHANNEL GHAPE
WD 10.60 BOTTOM WIDTH OR DIAKETER
Z 5,00 S10E SLOPE
RUPSTE KO ROUTE UPSTREAN HYDROGRAPH
¥rE
COMPUTED KINEMATIC PARAMETERS
ELERENT ALPHA it DT {RIN) DX (FT)
i ST 1647 15.00 78.57
3 At 158 15.00 450.00
4 2165 1,387 15,00 250,00

FE3 ERE BEE FEE ERE BEE BRE BRE FEE BRE BRE EEE BEF FEE BEE EEE BER ERE EEY BRE EEE FEE FEE PR BEE REE FEE BEE ERE BRE EEE £EE EEE

FEREEEREEREREE
£ ¥
17 KK 5 RILHER
¥ ¥
EFERREREEEEEFE

RUNOFF HYDROGRAPH FROM SUBARER £

SUEBASIN RUNGFF DATA

19 BA SUBBRSIN CHARACTERISTICS
TERER .04 SUBBASIN AREA

PRECIPITATION DATA

3 PH STORM £.90 BASIN TOTAL PRECIPITATION

7 Pl INCREMENTAL PRECIPITATION PATTERN
.09 .13 .43 .09 18 A8 .23 .38 A4 1.12
.33 .30 21 .23 A5 A3 A7 A5 12 Bt
.12 15 09 A2

20 L5 §C5 LOSS RATE
ETRTL .67 INITIAL ABSTRACTION
CRVNBR 75.00 CURVE HUMBER
RTINP ,00 PERCENT IMPERVIGUS AREA

KIREHATIC WAVE
OVERLAND-FLOW ELEMERT NO.
L 750. JUE&LANﬁ FLOW LEKGTH

AN

™~

(]
[
[t
s



N L300
PR 160.0 PERCENT OF SUBBASIN
23 jK {OLLECTOR CHARKEL
L 350, CHANNEL LEXGTH
5 L0010 SLOPE :
K L0460 CHANNEL ROUGHNESS COEFFICIEWT
ca .39 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHARE
WD 50.00 BOTTON WIDTH CR DIAMETER
Z 2.00 SIDE SLOPE
23 Rk HRIN CHARNEL
L 250, CHANNEL LERGTH
5 L0040 SLOPE
i 060 CHANNEL ROUGHNESS COEFFICIENT
Ch .04 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
HD 10,90 BOTTOM WIDTH OR DIAMETER
Z 5.00 SIDE SLOPE
RUFSTE N0 ROUTE UPSTREAM HYDROGRAPH
E224
COMPUTED KINEMATIC PARARETERS
ELEMENT ALFHA il DT (KIN} DX (FT)
t AT 1667 15.04 93.75
3 gt 1L.5W 15.00 430,00
& L2145 1387 15,00 125,00

LEE BEE BEE BEF BEE BEE RRE PEE FEE BEE FEE BER BEE BRE ERE BRE BEE FEE BEE BEE FRE FEE OBEE BEE REE EEE FRY RRE BRE FRE BRE MEE BXE

FELEEREERREEER
H ¥
24 KX ] coMBt ¢
¥ )
FHEERHERREHERE
26 HC HYDROGRAPH
ICORF

E3E BEE BEE EEE BEE BEE HER

ROUGHNESS COEFFICIEN

COMBINE RUNOFF HYDROGRAPH FROM SUBARER 2 W/ROUTED HYDROGRAFH FROM SUBRRER 1

COMBINATION

2 NUMBER OF HYDROGRAFHS TO CONBINE

i

FEE EEE ERE

FEERERLREREREE
¥ £
27 Kk £ ROHD3 +
¥ *
FEEEEERRERRREE
RUKOFF HYDROGRARH FROM SUBAREA 3
SUBBRSIN RUNGFF DATA
g% Bh GUBBASIN CHARRCTERISTICS
TARER .59 SUBBASIN AREA
PRECIPITATION DATA
§ PE STORM 5,90 BAGIK TOTAL PRECIPITATION

FEE BEE BEE EFE FEF BEE BEE BEE ERE LLE FRE BEY BEE BER EEE BER EEE FEE RFE FEE KEE BER REE



3 FI

30 LS

3K

32 RK

33 K

34 KK

INCREMENTAL PRECIPITATION PATTERN

09 43
35 .30
12 A5

505 LOSS RATE

STRTL .53
CRNBR 79.00
RTINP 00

KINEMATIC WAVE

13 .09 .18
.21 23 A3
09 .12

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

YERLAND-FLOW ELERENT RO, 1

L 1056,
§ R
H L300
P& 100.9

COLLECTOR CHARNEL
- L 5600,
5 001t
N 040
] .42
SHAPE TRAP
WD 30.00
Z 2.00

HAIN CHANNEL

L 3190,
5 0018
N 064
CA Y
SHAPE - TRAP
Wb 10.00
Z 3.00
RUPSTE NG

COMPUTED KINEMATIC PRRAMETERS

LEHENT ALPHA
{ A571 1,887
3 A176 LEW
§ 2877 1,387

BEE BEF BEF FEE BEE BEE FEE BER FEE BEER BEE REE FEE EER

FEREFEREEREERE
] %
' gomMB2 ¢
¥ ¥
FEEFEREEEERERE

OVERLAND FLOW LENGTH
5LOPE

ROUGHKESS COEFFICIENT
PERCENT OF SUBBASIN

CHANMEL LEWGTH

SLOPE

CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREAR

CHANNEL SHAPE

BOTTOM WIDTH OR DIAMETER
SIDE SLOPE

CHANNEL LENGTH

SLOPE

CHANMEL ROUGHNESS COEFFICIERT
CONTRIBUTING ARER

CHANNEL SHAPE

BOTTOM WIDTH OR DIAMETER
5ILE SLOPE

ROUTE UPSTREAM HYDROGRAFH

333

it DT (HIK) DX (FT)
15,00 116,67
13,00 1150.00
15.00 1530.00

FEE LEE BEE BEE REE REE FEE BEF REE ERE BRE ERF ERE BEE PEE REE FEE LER FER

COMBINE RESULTANT HYDROGRAPH FROM COMBINATION 1 WITH ROUTED HYDROGRAPH
FROW SUBAREA 3

HYDROGRAFH COMBINATION
1ConP

2 NUMEER OF HYDROBRAPHS TG COMBIRE

(333

L5 EER BEE FEE FEE PET BEE BEE BER BEE FEE BEE RER FHE FEF BEE FER BEE BRE ERE BEE FEE BEE FEX

FEE ERE BEE ERE BEF EEE BEE BRE ERE



¥ *
38 KK t ROHDY ¢
¥ £
EREHEEREREREER

RUNGFF HYDRE

SUBRASIN RUNOFF DATA

GRAFH FROM SURAREA 4

44 B SUBEASIN CHARACTERISTICS
TAREA .23 SUBBASIN &REA
PRECIPITATION DATR
9 PR STORH 5.90 BASIN TOTAL PRECIPITATION
5 Pl INCREWENTAL FRECIPITATION PATTERN
0% .13 A3 .09 18 3 .23 KJ
35 .30 .21 . 15 AS A7 A5
12 15 47 .12 - *
41 L5 5C5 LB3S RATE
STRTL .66 INITIAL ABSTRACTION
CRVNBR 77.060 CURVE NUMBER
RTIRF .0C PERCENT IMPERVIOUS AREZA
KINEMATIC WAVE
42 UK OVERLAND-FLOH ELEMENT NO. 1
L 950, OVERLAND FLOW LENGTH
g L0010 SLEPE
N .300 ROUGHNESS COEFFICIENT
P& 100.0 PERCENT OF SUBBASIN
43 RX HAIN CHARNEL
L 4920, CHANNEL LENGTH
5 0819 5LGPE
i 040 CHANMEL ROUGHNESS COEFFICIENT
Ca ,23 CONTRIBUTING AREA
SHAPE TRAP CHANMEL SHAPE
WD 50.00 BOTTOM WIDTH OR DIAMETER
Z 5.00 SIDE SLOPE
RUPSTR b

COMPUTED KINEMATIC PARAMETERS

ELEMERT LPHA
{ 157t 1,687
3 1842 1.513

SEE FEE EEE EEX FEE FEE FEE REF REF BRE BEE RRE FRE BER EEE BEE BEE BRE XEE BER BEE BEE FEE ERE ERE BEE FEE BRL RRE BEE BN ERE E2 2]

FEEFEEXRERTERE
¥ H
44 KK % COKEZ ¢
% *
EEEREEREEEREEEE

ROUTE UFSTREAM HYDROGRAFH

23]

H 0T (HIN) DX (FT)
15.60 94,44
15.00 24560.00

COMEINE RESULTANT HYDROGRAPH FRON COMBINATION 2 WITH ROUTED HYDROGRAPH

HYDROGRAPH COMEINATION
ICOKP g

HUMBER OF HYDROGRAPHS TO COMBINE



EFF PEE FEF BEE PEE ERE BRE FEE BEE R ERE EFE BV BER BEE BEE REF BEE ERE OBEE FEE FEE BRE EEF EED BEX EEE FRE BEE EEE REE BEE BES

FEEREREREEREER
¥ £
53 KK 14 ROHDS * -
£ %
FERRERERRERERE
FUNOFF HYDROGRAPH FROM SUBARER S

SUBBASIN RUNGFF DATA

50 BR SUBBASIN CHRRACTERISTICS
TARER .27 SUEBASIN AREA

PRECIFITATION DATA

3 PR STORM 5.90 BASIN TOTAL PRECIFITATION
7Pl INCREMENTAL PRECIRITATION PATTERR
.07 .43 .43 09 .18 g .23 .38 9 1,12
.35 .39 .21 .23 A4S A5 A7 A5 td A2
A2 G .09 12
L5 5€8 LOSS RATE
STRTL .70 INITIAL ABSTRACTION
CRVNER 74,00 CURVE NUMBER
TINF .00 PERCENT IMPERVIOUS AREA

KINEMATIC HAVE

a2 WK OVERLAND-FLOW ELEMENT NO. 1
L 1100, OVERLAND FLOW LENGTH
5 0010 SLOPE
N .300 ROUGHNESS COEFFICIERT
FA 100.0 PERCENT OF SUBEASIN
53 RK COLLECTOR CHANNEL
L 1200, CHANNEL LENGTH
5 042 BLOPE
i 060 CHANNEL ROUGHNESS COEFFICIENT
Ch .0t CONTRIBUTING AREA
SHAPE TRAP  CHANNEL SHRPE
8 4] 50,00 BOTTON WIDTH OR DIARETER
z 2.00 SIDE SLOPE
34 RK HAIN CHANNEL
L {050, CHANNEL LENGTH
5 L0014 5LOPE
N 060 CHANNEL ROUBHNESS COEFFICIENT
Ch .27 CONTRIBUTING ARER
SHAPE TRAP CHANMEL SHAPE
HD 10,60 BOTTOM WIDTH OR DIAMETER
Z 5.00 SIDE SLOPE
RUPSTE R0 ROUTE UPSTREAM HYDROGRAPH

EE

COMPUTED KINEMATIC PARAMETERS
ELEMERT ALPHA Ll DT (KIN) DX (FT)

! ASTL 1667 15.04 100,00
3 2298 1.5 13.00 £00.00
4 2538 1.387 15.00 325,00



58 HC

FEE FEE

KR ¢4

52 BA

3 PR

b4 Uk

55 R

FHREERFEREEERE

¥
¥
¥

¥
goKBs *
¥

[13 32222222222

COMEINE RESULTANT HYDROGRAPH FROM COMBINATION 3 WITH ROUTED HYDROGRAPH
FRON SUBAREA 5

HYDROGRAPH COHBEINATION
1COnP £ NUMBER OF HYDROGRAPHS TO CORBINE

(23222 2222232]

¥
¥
¥

¥

ROHDG #
%

FERFERERERERLE

RUNOFF HYDROGRAPH FROM SUBAREA & WITH RESULTANT HYDROGRAPH FROM
COMBINATION & ROUTED THROUGH MAIN CHANNEL

SURBASIN RUNOFF DATA

‘GUBBASIN CHARACTERISTICS

TAREA .16 SUBBASIN AREA

PRECIFITATION DATA

STORM 5.50 EASIN TOTAL PRECIPITATION
THCREMENTAL PRECIPITATION PATTERN
Rk} A3 .13 .09 .18 .18 .23 .38 94
.35 .30 .24 .23 A5 A7 A5 .42
A2 A5 .09 Bt
5CS LOSS RATE
STRTL 4% INITIAL ABSTRACTION
CRVNBR 82.00 CURVE NUMBER
RTINF .00 PERCENT IMPERVIDUS AREA

KINEMATIC WAvE
OYERLAND-FLOK ELEMENT ®O. |

L £G0. OVERLAND FLOW LENGTH
8 L0010 SLOPE

N 300 ROUGHNESS COEFFICIERNTY
] 100.0 PERCENT OF SUBBASIR

HAIN CHARNEL
5200, CHANNEL LENBTH

L
§ L0011 SLoPE

i 050 CHANNEL ROUGHNESS COEFFICIENT

LA .16 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

HE 50,04 BOTTOH WIDTH OR DIRKETER

Z 2.00 SIDE SLOPE _
RUFSTE YES ROUTE UPSTREAN HYDROGRAPH

[224

33 BEE EEE BEE BEE FEF BRE ERE PRE BEE RRE BEE BED FEY FEE BRE BRE FEE BEE FEE FEE BEE BEE ERE BEE BRE ERE BEE EEE REE BEE



ELEHERT ALPHA K DT (RIK) DX (FT)
ASTL O L6867 15.60 140,00
1,579 15.00 2500.00

EEE BEE BEE FEE FEF BEE ERE ERE BEER EER ERE BRE RNE BER ERE BEE BN R HRE FEE FEE BEE BB RER EEE BEF REE FEE REE FEE EEE R KRR

FREREEREREERER
] ¥
b6 KX £ ROHD7 +

¥ #
FEREERERERERE
RUNOFF HYDRGGRAPH FROM SUBAREA 7
SUBBASIN RUNOFF DATh

58 BA SUBBASIN CHARACTERISTICS
TAREA {1 SUBBASIN AREA

PRECIPITATION DATA
STORM 5.9 BASIN TOTAL PRECIPITATION

INCRENENTAL PRECIPITATION PATTERN

.09 A3 A3 {9 .18 A .23 .38 .94 .12
.35 .30 .21 .23 A5 AS Y A5 .1 A2
.42 .15 0 .12 '
69 L5 5CS LBSS RATE
STRTL .33 IKITIAL ABSTRACTION
CRTINP LG5 PERCENT IMPERVIOUS AREA
KINEMATIC WRVE
70 UK OVERLAND-FLOW ELEMENT KC. ¢
t 500, OVERLAND FLOMW LENGTH
5 0010 SLOPE
K .300 ROUGHNESS COEFFICIENT
P 100,0 PERCENT OF SUBBASIN
71 RK HAIN CHANKEL
L 4200, CHANNEL LENGTH
§ L0012 SLOPE
N 060 CHANNEL ROUGHNESS COEFFICIENT
ca .11 CENTRIBUTING AREA :
SHAPE TRAP  CHANNEL SHAPE *
LY 50,00 BOTTOH WIDTH OR DIANETER
2 2.00 SIDE 5LOPE
fuPsTE NO ROUTE UPSTREAM HYDROGRAPH
FHE
COMPUTED KINEMATIC PARAMETERS
ELEHENT ALPHA i 0T {MIN) DX {FT}
i A57L 0 1L667 15.00 83.33
3 0819 1,579 15,00 2100.00

FEE BEE PR BEE FEE FEE BER BEE FER BEE BEE XEE BEE EXY REE BEE BRE HIE FEE EFE FEE BER FRE EEF ERL F¥E RER FEE BRE BRE FER BER KR

[2 222322322223
¥ ¥

J
i
J
U
J
i
0,
g
D
i
0
1
i
J
U
J
I
U

N



£ ¥

D F22I321222222 23
COMEINE ROUTED HYDROGRAPH FRON SUBAREA 7 AND UPSTREAM SUBAREAS WITH
[:¥ ROUTED HYDROGRAPH FROM SUBAREA 7
75 HC HYDROGRAPH COMBINATION
1CoNP 2 HUMBER OF HYDROGRAPHS TO COMBINE
B E2 2]
D FEF BEE EEF BEE BEY REE BRE FFE HEE BEE FEE FEE FEE BEE FEE BEE FEHE BER BEY REE BEY BRE FFE EEE FEE FEE FEE EEF BER EEE EXE REE B
D (233223222322 23
¥ ¥
%R KK % ROMD ¢
¥ +
D FEEEERERFERLEE .
RUNOFF HYDROGRAPH FROM SUBARER 8
[:& SUBBASIN RUNGFF DATA
78 BA SUBBASIN CHARACTERISTICS
{:{ TAREA .15 SUBBASIN AREA
PRECIPITATION DATH
{:} 9 P8 STORM 5.90 BASIN TOTAL PRECIPITATION
9 PI INCREMENTAL PRECIPITATION PATTERN
(:} .09 A3 A3 .09 18 .18 .23 .38 .94 {.12
.35 .30 .21 .23 A5 A5 A7 A5 A2 12
12 A5 .09 J12
{:} 79§ SCS LOSS RATE
' STRTL .35 INITIAL ABSTRACTION
CRVNBR 85.00 CURVE NUMBER
(:} RTINP ,00  PERCENT IMPERVIOUS ARER
KINEHATIC WAVE
B0 UK OVERLAND-FLOW ELEMENT NO. 1
i:] L 750, QVERLAND FLOW LENGTH
, § L0010 SLOPE
N .300 ROUGHWESS COEFFICIENT
P& 100.6 PERCENT OF SUBBASIN :
[i} 81 RK COLLECTOR CHANNEL
L 1300. CHANNEL LENGTH
} § .0013  SLOPE
(:X N L04G  CHANNEL ROUSHNESS COEFFICIENT
CA .01 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
W 50,00 BOTTON WIDTH OR DIAMETER
[:X z 2.00 SIDE SLOPE
82 K HAIN CHANNEL
L {740, CHANNEL LENGTH
{:} g .0029  SLOPE
N .60 CHANNEL ROUGHNESS COEFFICIENT
CA .15 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
[} WD 50.00 BOTTOM WIDTH OR DIAMETER
' z 16,00 SIDE SLOPE
RUPSTE YES ROUTE UPSTREAM HYDROGRAPY



|\ GRS [

FEE REE REE

33 kK

86 LS

87 U

88 RK

3% RK

COMPUTED KINEMATIC PARAMETERS

- ELEMENT ALPHA H 0T (RIK} DX {FT}
{ 570 1487 - 1500 107.14
3 AR 1579 15.00 656.00
4 A756 0 1,456 15.460 870.900

FHEREREEELEREE
# ¥
' ROHDT +

¥ ¥
FHEEHERERREEEE
RUNOFF HYDRGGRAFH FROM SUBAREA 9
SUBBASIN RUNOFF DARTA

SUBBASIN CHARACTERISTICS
. TAREA .11 SUBBASIN AREA

PRECIPITATION DATA
STORM 5.90 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN

07 C43 .13 09 .18 .18 .23 .38
35 .30 .21 .23 A5 A5 A7 A5
.12 13 .09 A2

5CS LOSS RATE

STRTL .50 INITIAL ABSTRACTION
CRVNBR 80.00 CURVE NUMBER
RTINF .00 PERCENT IMPERVIOUS ARER

KINEMATIC WAVE
{VERLAND-FLOW ELEMENT NG, {

L 730. OVERLAND FLOW LENGTH

5 L0010 SLOPE

N .300 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT DF SUBBASIN

COLLECTOR CHANKNEL

L 1640, CHANNEL LENGTH

5 L0012 SLOFE

N L060 CHANNEL ROUGHNESS COEFFICIENT
Ch .01 CONTRIBUTING ARER

SHAPE TRAP CHANNEL SHAPE

WG 50.00 BOTTGH WIDTH OR DIARETER
Z 2.00 SIDE 5LOPE
HAIN CHRRNEL

L 500, CHANNEL LENGTH

3 L0050 5LOPE

N (60 CHANNEL ROUBHMESS COEFFICIENT

€A .11 CONTRIBUTING ARER
SHAPE TRAP CHANNEL SHAPE

WD 10.00 BOTTON WIDTH OR DIAMETER

Z 5.00 SIDE SLOPE
RUPSTE ND ROUTE UPSTREAM HYDROGRAPH

£ 234

.95

.12

FEE BEE PRE BEE BEE FEE BFE BRE BEE FEE BRE REE BEE FRE FER REE EFE BRE BRE RRE BRE REE FEE BEE BEE BEE BRE ERE REE BEE

1.42
12



1 ST 1.687 15.00 104.29
3 1228 1.57% 15.00 820.00.
4 4796 1,387 13.00 304,40

FEE BEE BEE BFE EFE EFF EEE BRE FRE BEE BRF BEE BEE PEE FEE FEE FEE RRE PEE ERE ERE EEE FEF FEE EEE FEE BEE EEE BEE EEE BER FEE RS

FEEEHEEERRRERE
t ¥
90 KK £ CoMBE ¢
¥ ¥
FEREEERRERERER
COMBINE ROUTED HYDROGRAPH FROM SUBAREA B AND UPSTREAM AREAS KITH
RGUTED HYDROGRAPH FROM SUBARER 9
93 HC HYDROGRAPH COMBINATION
ICOHP 2 NUMBER OF HYDROGRAPHS TO COMBINE

¥

FEE BEE FEE PRE ERF BFE ERE XEE FEE BEE BEE RER BER BEE BEE FEE BEE RER BEE BEE BRE FEE BER EEE REE ERE EER EEE FER EEE REE ERE EEE

EREREERRERREEE
H 1
74 KK ¥ ROHDIO »
¥ %
FEHEERFEERRERE

RUNOFF HYDROGRAPH FROM SUBAREA 10

SUBBASIN RUNOFF DATA

36 BA SUBBASIN CHARACTERISTICS
TARER .19 SUBBASIN AREA

FRECIPITATION DATA

9 PB STORM 5.9G BASIN TOTAL PRECIPITATION
7 Pl INCREMENTAL PRECIPITATION PATTERN ’ »

.09 .13 A3 .08 .18 .18 .23 .38 .94 .12

35 .30 .21 .23 AS A5 A7 A3 .12 gt

A2 A3 .09 .12 '
97 LS §C5 LOSS RATE

STRTL 41 INITIAL ABSTRACTION

CRVNRR 83.00 CURVE RUHBER

RYIRP .00 PERCENT IMPERVIOUS AREA

KINEHATIC WAVE

98 UK OVERLAND-FLOW ELEMENT NO. 1
L 75G. OVERLAND FLOW LENGTH
5 0010 SLOPE
K .30G ROUGHNESS COEFFICIENT
P 160.0 PERCENT OF SUBEASIN
59 RK HAIN CHANNEL
L 3500, CHANNEL LENGTH
§ L0903 ELOPE
N 060 CHANNEL ROUBHNESS COEFFICIENT
Ch 19 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE



2 10,00 SIDE SLOPE
RUPSTE YES ROUTE UPSTREAW HYDROGRAFH

i

CONPUTED KINEWATIC P
ELEMERT ALPHA H DT (HIN} DX {FT)
667 15.00 107.14
) 13.00 1800.00

FE3 BEE BEE EEE FEY BER BRE BRE BRE BED BEE BEE ERE BEE BEE BEE EHE FEE BEE BEE BEE FET FRE FER EHF EEF REE KRR BEE BER BRE BEE REE

FEEEFREELRREEE
4 3
L TEL *
¥ . ¥
[332223323 2333

-
o)
<>
Puct
ot

101 K0 BUTRUT CONTRGL YARIABLES
IPRAT {
IFLOT 2 PLOT CONTROL
05CAL 0. HYDROGRAPH FLOT SCALE
ROUTE OUTFLOW FROM TOTAL DRAINAGE BASIN UPSTREAM FROK NE CORNER THE MOORINGS
THROUGH SAND PIT 1

FRINT CONTROL

HYDROGRAPH ROUTING DATA

[:} 1G4 RS STORAGE ROUTING
1 HSTFS i NUMBER OF SUBREACHES
! Imye ELEV TYPE OF INITIAL CONDITION
[:} RSVRIC 1315.00 INITIAL CONDITIOM
X .00 WORKING R AND D COEFFICIENT
U

105 5V STORAGE 1.0 116.0 232.0 368.0 §64.0 380.0
104 SE ELEVATION 1315.00  1317.00  1319.00 1321.00 1323.00 1325.00

197 85 SPILLUAY
CREL 13
SPHID
coew
EXFU

SPILLWAY CREST ELEVATION
¢ SPILLUAY WIDTH

WEIR COEFFICIENT
EXFONENT OF HEARD

w3

— T3 <'2 mn
P

|.:._r1 ~3 & B

P o) <

333
CONFUTED OUTFLOW-ELEVATION DATA

QUTFLOW 00 .00 10 .78 .62 6.21 12.13 20.97 33.28 49,68
ELEVATION  1315.00 1322.40 1322.61 1332.43 1322.47 1322.53 1322.60 1322.6% 1322.79  1332.91

97.05  129.16  167.49  213.22 266,30  37.53 0 397.50 476,77 565.96

QUTFLOM 70,7 7
1323.56 132376 1323.97 1324.21 132445 1324.78 132500

ELEVATION  1323.0

-3
wn

wn
[y
(2%}
o
[T% )
na
<
—
(%)
rJ
L3
(7%}
~-J

CORPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE .00 116,00 23200 348.00  4B9.20  431.06 433,37 436,65 640,83 445,96
QUTFLOK .00 .00 .00 06 00 .78 2.62 6.21 12.13 20.97
CLEVATION  (315.00 1317.00 1319.00 1321.00 1322.40 1328.43 1322.47 1322,53  1322.60 1322.49
STORAGE 450,01 453.99 666,00 466,90 475.75 485,52 49622 507.86 520.43  5933.%¢
QUTFLOW 33.28 49,68 62.74 76.75 97.05 129,16 167,89  2i3.228 - 26630 327.53



D STORAGE 548,33 363.71 580.00
QUTFLOW 397.50 476,77 545.5%
ELEVATION  1324.45 1324.78  1325.00
{:P R R R R R F R R R R R R R R R R R R R R R R R R E R R R R R B R S KR R R E R R R R R R E R R R R E R R R R R R R R R R R
D HYDROBRAPH AT STATION RTE!
P Y Yy 3333333333 232222323331233312322333 2382 2222222y itz i ettt st eyl itz etiitazazisilzazzad
+ ¥
B Df MON HRMM ORD OUTFLOW STORAGE  STAGE # DA KOW HRMW ORD DUTFLOW GSTORRGE  STAGE # DA MON HEMM DRD OUTFLOW GSTORAGE  STAGBE
g £ ¥
i 00 o 0. 1.0 13150 ¢ | 0500 21 g, 36.5 13156 ¢ 1000 41 0 251.9 1319.3
4 015 2 ¢. 1.0 1315.¢ ¢ | 0315 22 g, 48,7 1315.8 ¢ | 1015 42 ¢ 257.1 1319.4
B i 003¢ 3 {. {.0 1315.(); 1 0530 23 0. 51.8 13161 % 1 1030 43 ] 262.0 1319.5
1 0045 & 0. 1.0 13150 ¢ | (545 24 0. 75.2 13163 ¢ | 1045 44 i 266.5 1319.6
{ 000 5 0. 1.0 13150 ¢ ¢ 0600 25 G, 89.0 13165 ¢ | 1160 45 0 276.7 1319.7
D H G116 4. 1.0 1315.0 % | 513 26 g, 102.7 1316.3 ¢ | 1115 46 O 74,6 1319.7
Y 0130 7 g. 1.¢ 1315.0 ¢ | 0636 27 ¢, 116.4 1317.6 ¢ 1 1130 47 0 273.3 1319.8
1 0145 8 g, 1.0 13i5.0 ¢ 0645 28 g 130.0 f317.2 ¢ 1| 1145 4B g. 281.7 1319.9
» 0208 9 g. 1.0 13150 % | 0700 29 i 143.4 1317.5 ¢ 1 1206 4% 0. 284.9 1319.9
B 1 0215 10 0. 1.0 13150 ¢ 0718 30 g 156.4 1317.7 ¢ | 1215 30 4 283.0 1320.0
i 0230 i G, 1.0 13150 ¢ | 0730 31 it 168.8 1317.9 ¢ | 1236 51 ¢ 20,4 1320.0
1 0245 12 4. 1.0 1315.0 # | 0745 32 g 180,5 1318.4 ¢ | {243 52 0, 293.4 1320.1
B i 0300 13 g. 1.2 1315.0 ¢ | 0800 33 ¢, 191.3 1318.3 ¢ 1 1300 =3 ¢. 275.9 1320.1
1 0315 14 {. 1.5 1315.0 ¢ | 0815 34 0, 20,2 13185 ¢ | 1315 54 ¢ 298.2 1320.1
i 033¢ 15 0. 2.1 13150 ¢ | 0830 35 0. 210.3 1318.6 ¢ | 133¢ =5 0 300.4 1320.2
{ §343 18 0. 3.3 13850 0845 36 {. 218.7 1{3ig.a ¢ | 1345 56 0 02,5 13230.2
B 1 0400 17 0. 5.7 13150 ¢ 0900 37 0. 226.4 13168.9 % | 1406 57 g 306.% 1320.2
{ 0415 18 0. 2.9 1345.2 ¢ | 0915 38 0. 233.56 1319.0 ¢ | 1415 53 ¢ 3048.3 1320.3
1 0430 19 ¢. 16.4 1315.3 ¢ | 0930 39 . 240.1 13191 ¢ 1430 =9 Y 308.1 1320.3
{ (445 20 0. 25.5 13154 ¢ | 0945 40 8. 246.2 1319.2 ¢ | 1645 60 0 309.7 1326.3
& L 3

FEEREE RN E R R RS R R R R R R R R B R RS R RS R R R R R R R R R R EE R F R R R R R R R R R LR R R R R F R R R R R R R R R R R R £

PEAK FLOW TIHE HAYINUM AVERABE FLOW

0. 23 {CF5) g. 0. g. g.
{INCHES) .800 000 .000 000
{AC-FT} ¢. g, g, 0.

FEAK STORAGE  TINE HAYINUM AVERAGE STORAGE
{RC-FT) {HR) &-HR 24-HR 72-HR 14, 75-HR
310, 16.75 274, 148. 148, 148.

PEAK STRGE  TINME MAXINUM AVERAGE GTAGE
(FEET} {HR} b-HR 24-HR 72-HR 14,73-HR

1320.34 14.73 1319.76 1317.5 1317.54 1317.54

CUMULATIVE AREA =  1.BB 58 I

— 3 B
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10000
10015
10030
10045
10190
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14130

19143

10345
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10415
10430
10445
10500
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C

RUNOFF SUHERARY
FLOW IN CUBIC FEET PER SECGND
TIWE IN HOURS, AREA IN SGUARE MILES

PEAK  TIME OF  AVERRBE FLOW FOR MAXINUM PERIGD

¥5& NORMAL END OF HEC-{ ¢

OPERATION STATION FLOW  PEAK &-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT ROHD! 15, 4,25 9. 4. 4.
HYDROGRAPH AT ROHD2 17, 475 i1, 3. 3.
2 COMBINED A7 COMEL 3. 450 20, . 9.
HYDROGRAPH AT ROHD3 222, 6.2% 152 77.- 7.
¢ COMBINED AT Cong2 2b4, 8,25 163. 8s. 85,
HYDROGRAFH AT FOHDY 7. 5.2% 63 30, 30.
2 COMBINED 41 CoNB3 35, 600 227, ti7. {17,
HYDROBRARH AT ROHDS 96.  6£.00 85, 2. 3.
2 COMBINED AT COMB4 521, 8.0 291, 149, 149,
HYDROGRAPH AT ROHDS 471, 6.50 336. 171, 171,
HYDROGRAFH AT RBHDT 9. 400 41, 19, 19,
2 COMBINED AT CoMas s, b.23 are. 199, 199.
HYDROGRAFH AT ROHDS 0. 6.0 419. 214, 214,
HYDROGRATH AT ROHDY S, 473 3. 16. 15,
2 COMBINED AT ConBa 397, 6.23 431, 236, 230.
HYDROGRAPH AT ROHD1G {/’g;§;:> 6.00 499, 253, 253,
ROUTED 1@ RTEL . 25 0. 0. 3.

BASIN
AREA

HAY THUM
STAGE

TIKE OF
KAX STAGE



Information prepared by Poe and Associates

Used Mitchell's drainage area to NW corner of property (1203
acres) and added 192 acres for pond storage calculations.

Calculated the current pond watet surface area to be 88.9
acres. Storage is based on 88.9 acre feet per foot of rise.

Computed peak flow to the NW property corner using the TR-55
method.

Computed a composite CN for the total area including the
additional 192 acres.

Computed total runoff and maximum pool elevation.

Determined approximate discharge rates into the river
through a 36" pipe.

Determined the approximate time to return to normal pool
after storing runoff from a 100 yr. storm.
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F=7
URBAN HYDROLOGY FOR SMALL WATERSHEDS (TR~55)
PEAK DISCHARGE WORKSHEET
FOR CHAPTER 4 (APPENDICES D & E)
Project CBYGTAL LAKE _ By K. Hug pate 9-20-97
(M\’L-E_'Q éANQ Co-\ S Checked Date
Steps Peak Discharge Coiputations for up to 3 Storms: Type Il , Duration 24 hours.
1. Data: Watershed Condition = - _@ or future).
Drainage Area (DA) = _ |\Z20% acres. Ave. Watershed Slope (§) = __©:1Z Z.
2. Runoff Curve Number (CN) '
Hydrologic ~ Land Use Description CN % or Area Product
Soil Group Inclnde Treatment, Practice & Condition | (Table 2-2) (acres) (3)x(4)
(Appendix B) (Table 2-2) 3) (4) (5)

L ArrhedED SHEET

SN M. S

Totals = 1

N (veighted) = Lotalcol. (3) [ —] - )  wean- | BO

total col. (4) )

1st Storm | 2nd Storm | 3rd Storm
3, Rainfall Ftequenl (F) o0 yrs.

‘Rainfall nep_:h (p) 8p “fnches

4, Runoff Depth (Q) . ) iuch
Use 7, N, and Table 2-1. , ] 5. | fuehes
\ ] » H .
5. Basic Peak Discharge ) : fs/inch of §
: Use S, DA, CN/and Figure D-2. : N 100 ; € s/'m of &
‘For graph Flat (5 = less than 3%) ) i o )
labeled: Moderate (S = 3% to 7.9%)’ : | : '
(check one Steep (S = 8% & greater) | : x | X
I — . !
%6, Watershed Slope Factor ' 0.4% )
Use S, DA, and Table E~l. ) ?
. . L
7. Peak Discharge (q)
feak Doocharg® % : | 48%2.5 | et

where 9, = Steps #4 x 5 x 6

See Steps 8 to 13 for adjustments that may be applicable.

(TR NOTICE 535-4A, September 1981)
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F-8 -

*9,

*10.

11,
*12,

©13.

8. Data: Obtain if Adjustments are Applicable

Ponding and Sﬁaﬁpy'éréas (PND) -
Impervious Area (IMP) =
Total Hydraulic Length (HL)

Steps Peak Discharge Computations with Adjustments

. ”Acres;
acres,
= V1000 feet

Tﬁ-ss, CHAPTER 4 (APPENDICES D & E), PEAK DISCHARGE WORKSHEET (CONT.)

"M.i of DA
X of DA

Hydraulic Length Modified (HLM) = _SQXD  feet, 25 . _Xof HL ..o

Rainfall Frequency (F) from Step 3

Peak Discharge (qp) from Step 7

Ponding and Swampy Area Peak Factor
Use Z PND, F, and Tables E~2, 3 or 4.

Location in at Design Point (E-2)
Watershed:
{check one) i

Watershed Shape Peak Factor
Use HL with Figure E-1 and read;

Upper Reaches (E-4)

Equiv. Drainage Area (EDA) = _] 5 D __acres.

Center or Spreadout (E~3)

1st Storm

2nd Storm"

3rd Storm

AR >N

Use Figure D-2 graph from Step 5, CN, and EDA for;

Equiv, Peak/Inch Runoff (qe) = 7]  cfs/in.

e
Factor = q from Step 5

e = [—20— 1 < [583%-

Impervious Area Peak Factor
Use % IMP, CN and Figure 4-1.

Hydraulic Length Modified Peak Factor
Use %X HIM, CN and Figure 4~2,

‘Adjusted Peak Discharge (qp)

i

qp "q, (from Step 7) x Steps #9 x 10 x 11 x 12

GOO A LOGYy VAL P puvey T Yo D
LS0D TwzowGR AOGLA) . N, O6F S2pD.
500 Frovn S2po To WM ERZA 2 LAD

SLEO

(TR NOTICE 55-A, September 1981)

* If the adjustment is not applicable, enter a Factor of 1.0

yrs.

cfs

cfs
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DJ?DWA%W_%:AC_L&Q 7.3 Ac. N 79 _579%
v C Y 65 T BY 1227

I 0.3 57 2

(V)
B To Meeron A 2D% (o 192 25271%

\%9S ) | 2149

C@MEQ%?'TE— CA)’ Bo.4

|

[

RulnfE = ?»52‘,

10O vz (oHr Crmenn = .0

v B2T_x \BAS 27 = 444l Ae FT.

C;) o COCa >

MNozana. W05, 1215 @ B2E Ac

I

Meay foor  Eugu. 182235 .

|
|

|



3

Lo prp

o

Z{[@,‘Z 125D FL_puT

Aooume wer Convpron

‘ 4y %% nuns. docds

‘ Rw 8% way. 25 ote,

Aver ror 7.5 oo

A4 A B v 4B56D < 1.5 = LD T D ‘t2d = %6 pAYS

i




— ) D [O [ o0 o 43O o c.o .o e /.o 4o &3 B8

SUMMARY OF CALCULATIONS

Mitchell Poe
100 Yr. Peak flow into pond 670cfs 490cfs
Maximum water surface in pond : 132.9 132.5
Time to return to normal pool 3.6 days

RECOMMENDATIONS

The structure at the northwest corner of the proposed addition
should be designed using a peak discharge rate of 670 cfs.

1f this results in a reduction in the estimated cost of this
structure, then a new petition should be filed with the city to
replace the original guarantee.

Minimum basement floor elevations in the proposed Crystal Lakes
Addition should be at elevation 134.0.

A structure should be constructed to discharge into the Little
River which would keep the maximum pond water surface at 133.0
using the runoff volumes contained in this report.

The lake to the south should not be connected as originally
proposed in sand extraction permit applications.

Permit applications to the Corp of Engineers for discharging into
the Little Arkansas River should be made by the City of Wichita.



T K

FrROMs

through the 2-
charmmel leading
W Bottom.

T
A

iLd

doubt

muchy

S S e A I S A R SRS R GRS N Gt By NN ) W

i

seak dis

aph L

5\,)..1

.
wl o




D@EGDSCE@SSS@DDDG@DD

FEEFEFEEEERERE R R R R R R R R R R R R R R R R R LR F R EER AT

st

£ FLOBD HYDROGRAFH PACKAGE ¥
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! 1D FLEASANT VALLEY TRIBUTARY WICHITA, KANSAS

2 10 15 WINUTE DISTRIBUTION OF & HOUR STORM BASED OR 5CS CURVE

3 1D 100-YEAR FREGUENCY STORK FILE PYTRIBZ.HCL
4 7 15 ¢ 0 300

3 It § 1

6 k¥ RORDI

7 k¥  RUNOFF HYDROGRAPH FROM GUBARER 1

8 PR 5.9

g Pl 09 .43 A3 .05 Bt 18 23 .38 9% 1.1
19 Pl .33 .30 .2l .23 15 15 7 A5 {2

i1 Pl 12 A3 .09 12

12 & .03

13 LS 0 75

14 UK [ I .30 120

15 RK 6 .00L 50 45 TRAP 36 2

16 RY 4 .001 68 TRAP 13y 3

17 KX ROHDE

18 KM RUNOFF HYDROGRAPH FROM SUBAREA 2

19 BA 04

20 L5 0 75

el ] 4 730 008 ] 100

22 RK a0 00t 048 .37 TRAP 0 2
23 RK 23 .00 bl TRAP 10 3

24 ¥¥ COMBI
25 4

COMBINE RUNOFF HYDROGRAPH FROM SUBAREA 2 W/ROUTED HYDROGRAPH FROM SUBARER 1

24 HC 2

27 K¥  ROHD3
a KM RUNOFF HYDROGRAPH FROM SUBAREA 3
27 BA 0.39
30 L8 4 7%
Uk 1030 .00 .30 104
3 RE 4800 L0011 R .02 TRAP 50 Z
a3 RE 3100 L0018 080 TRAF 10 5
3 KK ComB2
35 KM COMBINE RESULTANT HYDROGRAPH FROM COMBINATION | WITH ROUTED HYDROGRAPH
3t KM FROM SUBARER 3
37 HC 2
a8 K& ROHDA
35 ¥ RUNOFF HYDROGRAPH FROM SUBAREA 4
4 BA .23
51 L5 0 77
42 4 359 01 .30 100
43 RE o a%20 L0019 0RO 01 TRAP % 3
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21:25:37.63 HEC-1 INFUT ' FAGE
|3 P | SRR N K I L T Sevennns Boverans Tivreens  F Fevunnn 19
£k COMRa
KM COMEINE RESULTANT HYDROSRAFH FROM COMBINATION 2 WITH ROUTED HYDROGRAPH
¥M  FROM SUBARER 4
L 2
K¢ ROHDS
E¥  RUNOFF WYDROGRAPH FROM SUBARER G
A 27
L5 { 74
o e 001 L3 156
R 1260 L0042 040 A1 TReP S ]
RE 1050 L0018 040 TRAF 10 b
(k. COHBS
M COMBINE RESULTANT HYDROGRARH FROM CONBINATION 3 WITH ROUTED HYDROGRAPH
KM FROM SUBARER 3
He g
¥¥  RGHDa
k¥ RUNOFF HYDROGRAPH FROM SUBAREA & WITH RESULTANT HYDROGRAPH FROM
¥M  COMBINATION 4 ROUTED THROUGH MAIN CHARNREL
BA A6
L3 ¢ 82
UK 506 L0014 .30 104
RK 5200 801 080 L1 TRAP 30 2 YES
KK ROADY
¥M  RUNOFF HYDROGRAPH FROM SUBAREA 7
BA i
LS { 86
114 500 .00 30 100
RE 4200 .0012 .06 01 TRAP 30 a
Kk COmBS
gM  COMBINE ROUTED HYDROGRAPH FROM SUBAREA & AND UPSTREAM GUBARERS WITH
KM ROUTED HYDROGRAPH FROM SUBAREA 7 '
C g
KK ROHD3
KM RUNDFF HYDROGRAPH FROM SUBARER 8
& B
LE ¢ 85
K 7500 .00l .30 106
RE 1300 0013 040 L0l TRAP 30 2
RE 1780 .002% 040 TRAP a0 10 YES
KE  ROHD?
YW RUNOFF LYDROGRAPH FROM SUBAREA 9
BA LAl
L5 g 89
14 73 .00t .30 150
RE 1640 L0012 04D A1 TRaP a0 g
4 3

§00 L0050 080 THAP 14
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Kk COMBS
K4 COMBINE ROUTED HYDROGRAPH FROM SUBRREAR E AND UPSTRERM AREAS WITH
¥M  ROUTED WYDROGRAPH FROM SUBARER 9
HC 2
KK RGHDIO
KM RUNOFF HYDROBRAPH FROM SUBAREA 10
B .19
LS 0 83
UK 750 001 .30 i
RE 3800 0003 .0& TRAP 56 14 YES
KK RTE!L
KM ROUTE OUTFLOW FROM TOTAL DRATMAGE BASIN UPSTREAM FROM NE CORNER THE MOCRINGS
KM THAGUSH 2-10Y5 RCBC 3 HERIDIAN AVENUE
RS i ELEV 1320
sy t1,37 0 349 A3 9.9 1433
SE 1320 1322 1383¢ 1336 1338 1330
SL f322.5 169 .b .35
85 1329 300 3 1.8
KK ROHDIL
KM RUNOFF HYDROGRAPH FROM SUBARER 1
BA Rk
LS ¢ 90
K 150 .00 .28 100
RK 300 L0032 050 TRAP 0 20
it4 200 .0050 080 £IRC 3
¥ 350 L0050 .00 CIRC 4
K& ROHDL2
KM RUNOFF HYDROGRAPH FROM CRYSTAL LAKES ADDITION FULLY DEVELOPED
By 0.25
L5 0 36
i .20
K& COMB7
KN COMBINE ROUTED HYDROGRAPHS FROM WEST OF MERIDIAN AND NORTH OF THE MOOORINGS
¥M  WITH ROUTED HYDROGRAPH FROM SUBAREA {1 (THE MOORINGS) AND RUNOFF RYDROGRAPH
KM FROE CRYSTAL LAKES ADDITIGN
HE 3
KX RIEZ
Ko { 2
k¥  ROUTE OUTFLOW FROM TOTAL DRAINAGE EASIN UPSTREAM FROM NE CORNER THE MGORINGS
it THROUGH CRYSTAL LAKE I
+ 1 ELEV 1315
5V t 178 356 334 7id 8%¢
SE 1315 1317 1319 1320 1323 13
85 132 30 3 1.5
sty .07 0.6 0.5

=

-



[223]

& EC-1 {WSDGS VERSION) - IANUA

7015 ¥ TIDWELL, HOUSTON TEXAS 770%, FHGNE {713:895-8322
FEEE

DL B3AHT VALLEY TRIBUTRRY WICHITA, HAKSAS
5 MINUTE DISTRIBUTION OF & HOUR GTORM BASED Of 5C5 CURVE

1 -YEAR FREQUENCY STORR FILE PUTRISZ.HTL

s 10 CUTPUT CONTROL VARIABLES
TFRN 4 PRINT CONTROL
IRLOT 1 FLOT CONTROL
gsCaL 0. HYDROSRAPH PLOT SOALE
I8 HYDROGRAPH TIME BATA
HIN 15 HIMUTES IM COMPUTATION INTERVAL
IDATE 10 STARTING DATE
ITIHE 0085 STERTING TIME
Re 300 KUMBER OF HYDROGRAFH CRDIKATES
HBLATE 4 0 ENDING DATE
NBTINE 0245 ENDING TINE

COMPUTATION INTERVAL .2
TOTAL TIME BASE  74.7

ENBLISH UHITS

255 R FEE BEE FEE BEE BEE BEE BEE ERE BEE FER BBE PEE BHE BER FEE REE PR ERE FEE BEE BEE BER FEE EEF EEE BRE PEE BEY REE BEF BEE

FREEREREERREER
£ ¥
& KK ] ROHDY

FEERRREREELEEE

{UNDFF HYDROGRAPH FROW SUBRRER |

.03 SUBBASIN AREA

9 PH STORM 5.90 BASIN TOTAL PRECIPITATIGH
7 Pl IHCREMENTAL PRECIPITATICH PATTERN
07 .13 .43 6y B 12 .23 .38 74 1.2
.35 30 .21 .23 A .13 A7 A5 t2 12
.12 A% .09 12
13 L8 503 LO3S RATE
STRIL 57 INITIAL ABSTRACTION
CRVNER 75.00 CURVE NUMEER
RYINF (0 PERCENT IMPERVIOUS ARER

J
]
J
J
J
i
]
J
X
I
i
i
J
I
i
J
J
1
i
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L 550, GOVERLAND FLOW LENGTH
5 L0014 SLOPE
] L300 ROUBHKESS QEFFICIEH?
P& 150.¢ PERCERT OF SUBBASIN
{5 R COLLECTER CHANKEL
L 935, CHANNEL LEKSTH
i L0910 SLOPE
] (45 CHANNEL ROUGHKESS COEFFICIENT
LA 45 CORTRIBUTING AREA
SHAFE TEAP  CHARNEL SHAPE
Ho 56,00 BOTTON WIDTH OR DIANETER
Z 2.00 SIDE SLOPE
14 RK MATH CHANREL
L 503. CHANNEL LENGTH
5 $010 SLOGFE
N L0580  CHANKEL ROUGHNESS COEFFICIERT
Ch (3 CONTRIBUTIRE ARER
SHAFE TRAP CHAMKEL SHAFE
¥E 16,00 BOTTOM WIDTH OR DIAMETER
Z 5.00 5IDE SLOPE
RUPSTE KO ROUTE UPSTREAM HYDROGRAPH
¥EE
COMPUTED KINEWATIC PARAMETERS
ELEMERT ALFHA it DT (MIK} DX (FT}
i L1571 1.667 15,00 73.57
3 gl 1.579 15.60 530.00
4 2143 1,387 15.60 250,00

FEr REE BEE BEE BEF BEE FEE FER BEE EEE EEE EEE BRE EFE BRE BEE BEE BER EEE BEE EEE PR REE BEE BEE EER ERE ERE BRE ERY FRE EEE B4

FEEFEREERREEES
¥ ¥
17 kK H ROHGZ *
3 ¥
FREREERREREREE

RUNGFF HYDROGRAPH FROM SUBARER 2

19 B SUBBASIN CHRRACTERISTICS
TAREA .04 SUBBRSIN ARER

PRECIPITRTION DATA

3 FB STCRM 5,90 BASIN TOTAL PRECIPITATION
7 Fl INCREHENTAL PRECIFITATION PATTERN
B A3 A3 Rigi .18 18 .23 .32 4 1.12
L35 3¢ 24 .23 A3 A3 A7 A5 A2 .12
A2 13 .09 A2
20 LS 5C5 LBSS RATE
- SIRTL 57 INITIAL RBSTRACTION
CRVHBR 75.00 CURVE NUMBER
RTINP .04 PERCENT IMPERWIDUS ARER
EIREHATIC URVE
21 Uk OVERLAND-FLOW ELEMENT NO.
G.x

H el =y
‘.. Fiett

fad r
5 Jgte 5LOPE



Pa 10¢.¢
22 k¥ COLLECTOR CHARKEL
L 860,
5 016
H R
ca 39
SHAPE THAF
L 50,00
Z 2.40
23 RK HAIN CHANNEL
L 250,
5 REOLY
K Rilte
Ch Rl
SHAPE ReP
Wl 14.0640
Z .00
RuP5TE it
COMPUTED KINEBATIC PARRKETERS
ELEFENT ALPHE
1 A7 1L667
3 ti2gt 1.579
& L2145 1,387

FEE FFEE FRE FER EEF FEE REE REE REE

EREERERERREEEE
* ¥
24 KK ¥ COMEL
¥ i
FEEEREERREREES
COMBINE
26 HE HYDROGRAFH COMBINAT
1C0NP
$55 BEE

FEE BEE FEF FRE BEE BEE BEE BRE BEF EEE EEE BEF BEF BEE BEE EEE BEE PR PEE RBER BEE BRE EEE BRY

RUNGFF HYDRGSRAPH FROB

e
2

PERCENT OF SUBBASIN

CHANKEL LENGTH
SLOPE

CHANNEL ROUGHHESS
CONTRIBUTING AREA
CHANNEL EHAPC
BOTTOM WIDTH OR DIAMETER
SIDE GLOPE

COEFFICIENT

CHAMHEL LERETH
SLOFE

CHANNEL ROUGHNESS
CONTRIBUTING ARE
HENNEL SHAFE
BOTTOM HIDTH OR
SIDE r"GFE

Fn TE E

CBEFEIu ENT

DIARETER

213

K DT (HINY DX (FT)
15,00 33.73
15.00 430,00
15.00 125,00

SUBRRER

NUMBER OF HYDROGRAFHS TC COMBINE

E¥E

TEE EEE DEE ERE FEF REE FEE BRE BEE REER BEF BEE EEE REE BFF RBRE BER BRE BRE BEE BEE 4R FRE ¥R KEF EEY BEF BEE EEE REE EVE

RUNOFF HYDROGRAPH FROK SUBARER 3

FEEFFRRREEEERE
3 ¥
27 Kb ¥ ROHDI ¢
1 ¥
FREEREEEEERRSE
UBRASIH RUNOFF DATA
27 BR BUBBASIN CRARACTER
TARER
PRECIPITATICN DATA
g kR STGRM

SUBBASIN AREA

% TOTAL PRECIPITRTION

Bhﬂl

2 W/ROUTED HYDROGRAPH FROM EUBAREA 1
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28 KK % ROKDG  +
¥ ¥
ERREELEREEREEE

FUMOFF HYDROGR

40 BR SUBBASIH CHARRCTERISTICS
TARER .23
PRECIPITRTION DATR
5 PB ETORM 5.90
?Fl INCREHENTAL PRECIPITAT
49 A3
35 .30
12 3
4 L 5€5 LB5S RATE
STRTL 66
CRYNER 77,00
RTIHF G0
KIREMATIC WAVE
42 ¥ DVERLAND-FLOH ELEMERT K
L 830,
3 Uit
N L300
BA 100,90
53 Bk HAIN CHANNEL
L 4920.
5 G019
K G40
CA .23
SHAPE TRAF
LH] 20.00
Z 3.00
RUFSTE i
FUTED KINEMATIC PARANETERS
ELEﬁ;fT RLFHA
H 1571 1.647
3 1862 1.515

SEE BFF EEE BRE EPEE EED BRE FEE FSE FFE BFE BEE FFE BEE FEE BEE BRE REE BEF BRE BER EEE BRE BEE BRE GEE BRE D EEE B B EE ERE

FHEFERFRELLERE
¥ ¥
G4 KK ¥ COMIT ¢+
¥ £

FREFREERRREERE
COMBINE RESULT
FROM SUBARER 4

57 HC

AFH FROH SUBARER 4

SUBBASIN AREA

PRTTER
.13 9 .18 18 .23
.24 .23 B ] t5 A7
07 A2

RITIAL ABSTRACTION
CuRvE HUMEBER
PERCENT IMPERVIDUS ARER

4. 1
OVERLAND FLOW LEKGTH
SLOPE

ROUGHHESS €

QEFFICIENT
FERCENT OF SUB

T
i
T
i

FFIC
BBAS
CHANNEL LENGTH

SLOFE

CHANNEL ROUGHNESS COEF
CONTRIBUTING

CHANNEL SHAPE

BOTTOM WIDTH OR DIARETER
SIDE 5LOPE

ROUTE UPSTREAM HYDROGRAPH

FICIENT

23

i DT (HIN} D (FT)
15,60 4,44
13.00 2460, 00

ANT HYDROGRAP

¢ NUNBER OF HYDRGGRAPHS TG COHEIRE

FEE

- "
b Qo

. O

4 FROM COMBINATION 2 WITH ROUTEL HYDROGRAFH

[P
na

-

ot

v

ra na
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FEE EEE ERE FPEE BEE BLE BFE BEE BRE RER REE BEF RER BEE BEE BEE BEF BEE ERF BRSO BEE BEE BEE BEF OEFE OBEF EEE BRE EEF FEE EEE EEE EEE

FEEEEERERERREE
¥ #
48 Kk t ROHDS ¢
£ ¥
FREFRERHEERERE

RUNOFF HYDROGRAPH FROW SUBARER S

SUSBASIN RUNDFF LATA

30 BA SUEBASIH CHRRACTERISTICS
TARER .27 SUBBASIN RRER

FRECIFITATION DATA

3 P STORH 3.90 EBASIN TOTAL PRECIPITATION
7 Pl IRCREKENTAL FRECIPITATION PATTERN
.09 .13 A3 .09 .18 18 .23 38 74 t.12
.33 .30 .21 .23 A5 A5 47 A3 ig A2
12 A3 0% A2
LS 505 LOSS RATE
STRTL .70 INITIAL ABSTRACTION
CRVRER 74,00 CURVE NURBER
RTINF .00 PERCERT IWPERVIOUS RREA
KINEMATIC WAVE
32 UK OVERLAKD-FLOY ELEWENT HD. i
L 1100, OVERLAND FLOW LENGTH
§ L0016 SLOPE
N .300 ROUGHNESS COEFFICIENT
PA 10G.0 PERCENT OF SUBBASIN
33 RK COLLECTOR CHAMNEL
L 1200, CHRNNEL LEKGTH
§ (042 SLOPE
N G40 CHANNEL ROUBHNESS COEFFICIENT
LA G CONTRIBUTING AREA )
SHAFE TRAP  CHANNEL GHAPE
LHi 30.00 BOTTOM WIDTH OR DIARETER
Z 2.00 SIDE SLOPE
Sh RE HAIN CHANKEL
L 1050. CHANNEL LENGTH
5 004 SLOPE
K 060 CHANNEL RDUGHNMESS COEFFICIENT
ta .27 CONTRIBUTING AREA
SHAPE TRAP  CHANNEL SHAPE
Wb 10.4¢ BOTTOM WIDTH OR DIRMETER
Z 5.00 SIDE SLOPE
RUPSTE NO RGUTE UPSTREAN HYDROGRAPH

b 224

COMPUTED KINEM

I PARANETER!
ELEMENT ALPHA o DT MIN DX (FT)

{ A7 LaET 15,00 100,00
3 2298 1.57% 153.00 600,00
4 2538 1,387 {3.8¢ 325,09

EEF RFE EEY FEE EEE REE KFE RER FEE REE REE RERK FER BRE RER ERE REF KRR BRE LR REE EEE BET FPEE RRE RRE ERK EEY RBEY PRF REE BEE BV
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H {371 1.667 {3.00 -100.00 -
3 9784  1.57% 15,00 2600.00

£5E FEE EFE ERE BER REE BFT FET BFE REE REF BRE BEY ERY KRR BEF ERE PEE BEE FEE EFT FEE ERE REE REF EEE RRE XEE EEE EREE REE REE FEE

£EE FRE FER REE RRE REL ERE REE REE ERT BEYR EXF BEF KEE REER FEF BEE BRR FER BEE FEF RES BEE ERE FEE BEL FER HEE RER FRE REE BER R

EREEREEEEREERE
¥ ¥
72 KK H CORES *

]:Z FEEEEFEREEFEES
¥ ¥
SR % RONDT #
D’ 3 ¥
FEREEEFRECEREY
RUNOFF HYDROGRARH FROK SUBAREA 7
D SUBBASIN RUNDFF DATA
43 BA SUBEASIN CHARACTERISTICS
U TAREA {1 SUBBASIN AREA
PRECIPITATION DATA
D oz STORM 5,50 BASIN TOTAL ERECIFITATION
, g £ THCRENENTAL PRECIPITATION PATTERN
B .09 13 43 .09 .18 {8 23 18 ORT
.35 .30 2 .23 5 5 7 5 iz 12
AR 5 05 RE:
B 4918 505 L0S5 RATE
STRTL .33 INITIAL ABSTRACTION
CRVNER 86.00 CURVE NUMBER
D RTINE .00 PERCENT IHFERVIOUS AREA
KINENATIC WA
70 UK OVERLAND-FLOW ELEMENT NO. §
D L S00. OVERLAND FLOW LENSTH
g L0610 SLOPE
N .300 ROUSHNESS COEFFICIENT
P 100.0 PERCENT OF SUBBASIN
D 74 RK MATN CHANNEL
L 4200, CHANNEL LENGTH
, g L0012 SLOPE
B N 060 CHANNEL ROUBHNESS COEFFICIENT
‘ e .11 CONTRIBUTING AREA
SHAPE TRAF  CHANNEL SHAFE
m 50,00 BOTTOM WIDTH OR DIAMETER
D 5,00 SIDE SLOPE
RUPSTE KO ROUTE UPSTREAN HYDROGRAPH
[:} £33
COMFUTED KINEMATIC PARAMETERS
: ELEMENT ALPH B LT (MM DY IFT)
U T TRy 5,00 33,33
5 LB 1579 15,00 100,00
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RUPSTE YES ROUTE UPSTREAH HYDROGRAPH

1337
COMPUTED KINEMATIC PARAMETERS
ELEMENT ALPHA b BT (MIN} DX (FT)
t BT 1LA87 13.00 107.14
3 L0085 1.436 15.00 1800.00

EEE BRE BER BRE BRE FHE BEE BRE REE BRE BEE FER BRE RER PRT BEE REE BEE BER REE FEE BEE ERY PEE BRE REF EFF ERE NEF KEE BEE LEE BEE

EEEEERFEREEEEE
¥ ¥
100 KK ¥ RTED *
£ ¥
FRERFREREREERE
iiQGL BASIK UFSTREAM FROM NE CORMER THE MOORINGS

%)
A
FII "m—.{“E

RGUTE OGUTFLOW FROM TOTAL D
THROUBH 2-16X5 RCBC 3 RMERI

HYDROBRAFH RGUTING DATA

103 RS STGRAGE ROUTING
NSTPS { NUMBER OF SUBREACHES
ITYP ELEV TYPE OF INITIAL COMDITION
REVRIC 130,06 INITIAL CONDITIONM
X .00 WORKING R AKD D CORFFICIENT
104 5V STORAGE 1.0 1.4 3.5 6.3 7.9 14.2
143 5E ELEVATION 1320.00  1322.0¢ {384.00 1326.00 {32B.00  1334.0%

146 5L LOW-LEVEL OUTLET
ELEVL 1328.50 E
CAREA 160,96 €

LEVATION AT CENTER OF QUTLET
RCS5-GECTIONAL ARER

£ogL .60 COEFFICIENT
EirL .56 EXPDNENT OF HEARD
167 55 SPILLWAY
CREL 1329.00 SPILLWAY CREST ELEVATION
SPHID 500,00 SPILLUAY BIDTH
Cogu 3.00 WEIR COEFFICIENT
EXPd 1.50 EXPONENT OF HEAD
BRE
COMPUTED OUTFLOW-ELEVATION DATA
GUTFLOW .00 L0 1070.18 10500 i H132.10  1156,38  1177.57 1201.68 1P26.32
ELEVATION 132009 1322.50 {327.4% 1327.63 1327 1328.04 1328.26 1328.49 1320.74  1329.00

GUTFLOW 123,51 1251.08  1290.65  1359.07 144,21 181410  1B1&.65  2079.3¢  P810.68  2317.82
ELEVATION  1329.08 1389.05 1337.11 389,18 1329.27 1329.38 1329.5! 1329.65 1399.80 {330.00

STORAGE 1,37 1.99 3.49 5,34 8.9 5.36 §.61 9.3¢ 10,00
pUTFLOK 00 00 589.35 900.2% 1070016 10%G.02 110,86 112851 1132.10
CLEVATION 1322.00  1322.30 1324.00 (336,00 1327.45 1327.63 1327.83  13R9.00  1328.04
STORABE 16,47 i0.97 11,51 12.407 12.12 12.1% 1.3t 12.48 12.66 12.89
BUTFLOR  1156.33 1757 1201.68  1224.82 123250 1251.08  1290.865 (359,07 (484,31 141410



STORAGE 13.17 {3.48 13.84 14.23
DUTFLOR  i816.65  2079.3%  2410.88  2E17.82
ELEVATION  1529.51 1389.85 1329.82 1330.0¢
se+ WARNING ##+ HODIFIED PULS ROUTING HAY BE MUMERICALLY UNSTABLE FDP OUTFLOWS BETWEENM 0. TD 2818,
THE R3UTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS IR QU TFLG 5 GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE fUSE ﬁ LOHGER REACH.)

FEE REE ERE FEE BEE REE EEE PRF BEE REE RRE BEE REE ERE FEY EEE EER ERE BEY RER REE BER RFE EEE KRR EEY BEE BEY EFE REE KR KRR FEE

H i
kK £ RCHDIL *

¥ ¥

FEERHEEREREERE
RUKGFF h ROGRAPH FROM GUBARES 1

SUBBASIN RUNOFF DATA

110 BA SUBBASIN CHARACTERISTICS
TARER .05 GUBBASIN AREA

PRECIPITATION DATA

J
J
J
D
i
]
I
J

I 7 PB STCRM 5.70 BREIN TOTAL PRECIFITATION
7 Pl IRCREMENTAL PRECIPITATION PATTERN
i A3 13 .09 .18 .18 .23 38 24 1.1
.35 .30 .21 .23 13 B A7 B 12 12

.12 S 09 A2

1 L5 5C5 LG5S RATE
STIRTL 2

CRVNER 70.00 CURVE NUMBER

RTINF .40 PERCENT IMPERVIOUS AREA

.22 INITIAL ABSTRACTION

KINEMATIC WAV
12 UK OVERLAND-FLGW ELEMENT NG,
L 156, OVERLAND FLOW LENGTH
5 .0¢30 SLOPE
i .250 ROUGHNESS COEFFICIENT
A 109.0 PERCENT OF SUBBASIN

113 RE COLLECTOR CHANNEL
B L 300, CHANNEL LENGTH
3 L0032 SLOPE
N 050 CHANNEL ROUGHMESS COEFFICIENT
D i .00 CONTRIBUTING AREA
SHAFE TREF  CHANNEL SHAPE
W .00 EBOTTON WIDTH OR DIANETER
z 20,00 SIDE SLOPE
B g R COLLECTOR CHANNEL
L 200, CHANNEL LENGTH
3 L0050 SLORE
D & L0380 CHANNEL ROUGHNESS COEFFICIENT
th .60 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE
W 3.00 BOTTON WIDTH OR DIAMETER
D z .00 SIDE SLOPE
HATH CHANNEL

pal
o

354, CHQNH LENETH
§

L0050

wr T



Ch .05 CONTRIBUTING fREA
SHAPE CIRC CHANREL SHAFE
i §.00 BOTTOM WIDTH OR DIAMETER
2 .60 SIDE SLOPE
RUPSTE WO ROUTE UPSTREAM HYDROGRAPH
133
CORPUTED KINEMATIC PARAMETERS
ELENENT ALPHA it DT (KIN) DX (FT)
H Adlh 1,687 15.00 75.09
3 L3515 1,333 15.00 150,08
4 3.4137 1,250 15,04 106.00
3 3.5818  1.25¢ 15.00 75.00

EEE FEE FEE BET BEE BEE BEE DEE BEE KER KRR BEE XEY ERE BET RER FEE BFE FEE BEF FEE EXF BEY EEE BEY REE FEE FEE BFE REE FER ERF EEE

FRERFERFEFEREE
H %
116 Kk ¥ ROHBIZ ¢
¥ H
FEEEEEEFFERESE
RUNOFF HYDROGRARH FROM CRYSTAL LAKES ADBITION FULLY DEVELOPED

SUBBASIN RUNOFF DATA

113 BA SUBBASIN CHARACTERISTICS
TAREA .25 SUBBASIN ARER
PRECIPITATION DATA
3 FB STORM 5,90 BASIN TOTAL FRECIPITATION
7 P1 INCREMENTAL PRECIPITATION PATTERN
A9 13 .13 09 18 .18 23 .3 94 1.12
.33 .30 21 .23 t5 A5 17 B A2 A2
A2 A5 .09 A2
{9 LS 5€5 LOSS RATE
STRTL .03 INITIAL ABSTRACTION
CHVRER 96.00 CURVE NUMBER
RTINP .00 PERCENT IMPERVIOUS AREA
120 Up 505 DIMENSIONLESS LNITGRAPH
TLAG .20 LA

EEE
YARNING ##¢ TIME INTERVAL IS GREATER THAN .29+LAG
UNIT HYDROGRAPH

& END-OF-PERIQD ORDINATES
336, 231, 54, 18, 3. i,

ERE FEE BEE BEE REE BEE BFE BEE BEE EEE BEY BRE FEE FEE BEE FEE FRE FRE BEF EEF BEE BEE BRE BEE FEE BRE BRF EEY FRE KEF BEE BEE FEE

FEESFERRERRRER
¥ %
121 Kk % CoMR? +
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B.
t

ERIDIAN AND NORTH OF Tt
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BUTFLOH 56.8% 4%.88 53.26 5
i9.9 3.23

14 61.63 66.88 67.1% 73.12 80.63 82,64
ELEVATION 1315, 2 7

7 73.1
131555 1315, 1316,38  1316.96  1317.00  1312.72  1318.72  1319.4¢

STORAGE 531,93 534,00 623,00 426.42 34,96 e4B.89  &67.82 891,72 TIR.00  Tel.0f
QUTFLOW 89.87 953.62 10149 102,84 109,65 126,39 15756 207.57  BGT.04 280.93
ELEVATIOR  1320.08 1321.00 {322.00 1382.04 1322.13 1328.29 1328.5¢ 1322.77 1323.00 13ga.10
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STERAGE 735,48 795,13 83%.97  E90.00
DUTFLOH 382,67 315.44 485,51 896.78
ELEVATION  1323.49 1323.93  1324.44 1325.00
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L] i 0600 1 47, {.0 13150 % 2 8104 161 76. 279.9 13i6.1 ¢ 3 (200 204 b4, 147.0 13ls.8
i 0015 2 47, L 13150 0% 2 0115 102 75. 278.6 13181 ¢ 3 0215 242 54, 165.7 1316.5
o 0030 3 47, -3 13506 2 0130 103 76, 277.3 1318.1 ¢ 3 0235 203 64, 144.4 1315.6
{ (LU i7 . -5 13508 2 G143 104 74. g76.1 1318.1 ¢ 3 {245 204 b4, 163,82 1315.8
"“ i 0106 5 47, -5 1315.00% 2 0200 103 7. 74,8 13181 ¢ 3 0300 243 b4, 161,9 1316.8
{ gl & 47, -4 13150 ¢ 2 4215 106 75. 273.5 f3ig.t ¢ 3 4313 208 83, 149.6 1316.6
:} 1 0130 7 47, 2 13150 ¢ 2 0230 107 74 gie.e 1318.1 ¢ 3 $330 247 LR 139.3 1316.8
! 0145 8 47, 1,3 1315.0 ¢ 2 3245 108 76. 270.9 1318.0 ¢ 3 93545 208 83. 138.1 1316.5
i 0200 9 47, 1.5 1350 ¢ 2 0304 109 75, 59.6 1318.0 ¢ 3 0500 209 53. 136.8 1316.5
H 0213 1¢ 43, 8.7 f3ls.t ¢ 2 4315 1o 75, 268.3 1318.0 # 3 0415 210 53, 135.6 1316.5
:} i 0236 {1t 49, {3.8 13t5.2 ¢ ¢ 0339 11l 75, 267.0 1318.0 % 3 0430 21 3. 134.3 1316.5
{ 0245 12 at. 30.3 {3153 % ¢ 0345 112 75, 255.7 13180 % 3 04435 212 63, 133.0 1316.5
1 0300 {3 52, 38.5 13156 ¢ 2 0400 113 75, 264,45 1318.0 ¢ 3 0500 213 &2, 131,58 1315.5
i 8315 14 a2, 43.3 1315.5 ¢ 2 0415 114 75, g63.1 1318.0 ¢ 3 1515 214 2. 136.5 1315.5
i (330 1% ad. 46.6 1315.5 % ¢ 0430 115 75. 251.8 1317.9 % 3 0530 215 b2, 129.3 1316.4
i 0345 16 33, 0.0 13156 ¢ 2 0445 114 75, 260.4 1317.9 ¢ 3 0543 216 &2, 123,90 1318.4
i 0400 17 o4, e 1E6 e C 0500 117 75, 259.1 13179 ¢ 3 0500 217 &2, 126.8 1314.4
[] H 0413 18 . 9.9 13157 ¢ 2 0515 118 74, 257.8 1317.9 ¢ 3 615 218 &2. 125.6 1316.4
B 0430 19 53, &7.2 1315.7 ¢ 2 0530 119 74, 236.4 1317.9 ¢ 3 0630 219 b2, 124,3 1315.4
i (445 20 7. 77.1 {357 ¢ 2 0545 120 74, 2851 1317.9 ¢ 3 0645 220 &2, 123.1 1316.4
1 0500 2% 8. 88.9 13160 % 2 (400 124 74, 253.8 1317.9 ¢ 3 0704 261 &1, 121,68 1314.4
[] i §3is 22 39, {01.7 1316.1 ¢ 2 0815 122 74, 252.4 1317.8 ¢ 3 0715 282 61, 120.6 1316.4
i 053¢ 23 &1, 115.3 1316.3 ¢ ¢ 0530 123 Th. 25t.1 1317.8 ¢ 3 0730 223 &1, 119.4 1316.3
i 4545 ch &2 129.4 13165 % 2 0645 124 7. 249.7 1317.8+ 3 G745 224 51, (18,1 1315.3
[J { 0600 25 &4, 143.7 13166 % 2 0790 125 74, 248.4 1317.8+¢ 3 0800 225 &1, 16,9 13183
{ 0615 24 63 157.7 13168 ¢ 2 075 126 74, 247.0- 1317.8 ¢ 3 0815 238 61, 115.7 1316.3
i 4630 27 66 170.9 13167 % ¢ 0730 127 73. 245.7 1317.8+ 3 0830 227 &1, 114,55 1316.3
i 0645 2 48 183.5 {3170 ¢ 2 0745 128 73. 244,31 1317.7 % 3 (845 228 &t 113.3 13is.3
[:l i 0706 29 69, 195. 13i7.2 ¢ ¢ 0800 129 73. 243.0 1317.7 ¢ 3 0700 22% &0, 12,0 1316.3
1 0715 30 ., 207.9 1317.3 ¢ ¢ 0315 130 73. 261.6 1317.7 % 3 0915 230 &0, 116.8 1316.2
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[]‘ i 0743 32 72, 229.8 1317.6 ¢ 2 0845 132 3. 2358.9 1317.7 % 3 0945 232 &0, 198.4 1316.2
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H G T4, 247.8 1317.9 ¢ 2 0913 134 73. 236.2 1317.7 ¢ 3 1015 234 &G. 106.¢ 1316.2
0830 35 74, 235.5 1317.%9 ¢ £ 0930 133 7. 234.8 1317.6 ¢ 3 1034 235 &0, 104.8 1316.2
{:] i (84% 36 7% 252.4 1317.9+ 2 4945 136 72, 233.5 13176+ 3 1043 236 . 143.6 1316.2
i 0900 37 75, 268.7 1316.0+ ¢ 1000 137 - 232.1 1317.6 ¢ 3 1100 237 =9, 102.4 13is.1
! 0715 3 76, 274.3 1318.1 % 2 1615 138 72, 236.7 13176 ¢ 3 1115 238 39 101.2 15161
1 4736 39 78. 279.4 1316.1 ¢ 2 103G 139 72. 229.4 13176 % 13 113¢ 235 5. 106,40 131601
[} i 0745 4% 77. 284.0 1313.2 % 2 1045 140 72, 228.0 1317.6 ¢ 3 1145 249 9. §8.8 13154
i 1006 4t 7 288.1 13i8.2 ¢ ¢ 1100 141 7. 226.7 1317.5 % 3 1200 241 1. 7.6 13i6.1
{Gis 42 7. 2918 1318.3 % 2 1115 142 72. a25,.3 1317.5 ¢ 3 12135 242 9. 96.4 1316.1
[] ; 1636 43 78. 2751 1318.3 ¢ ¢ 1130 143 7i. £23.9 1317.5 ¢ 3 1230 243 59. 5.2 1316.1
1 1045 44 78, 298.0 13i8.3 ¢ ¢ 1145 144 7. 282.6 13175 % 3 1243 244 EER 74,1 131601
{ 1190 43 73, 06,6 1318.4 % 2 1200 145 1. 221.2 1375+ 3 1360 245 58, 72.9 13i8.0
[] i tHE 46 78, 363.0 13184 % 2 1215 148 7i. 219.9 1317.5 ¢ 3 1315 244 a8, 71.7 13164
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