Avalon Park 3" Addition
Wichita, Sedgwick County, Kansas
12/6/04

Avalon Park 3rd is a 61.8 acre, single family, residential development north of Wichita in |
Sedgwick County, Kansés. The 85 lot development consists of streets, storm sewer and
detention ponds. This site was originally platted as part of the Avalon Park Addition.

This report contains a drawing of the drainage plan, supporting calculations and dafa for

 the Avalon Park 3 Addition Drainage Plan.

Hydrology -

The proposed plat lies in the SW 1/4, Section 28, T26S, R1W. The soil on-site is
comprised of Carwile fine sandy loam, Lesho loam, and Plevna fine sandy loam, which
are all classified in hydrologic group D. The land is currently used for agricultu'ral
purposes and has short grass and bare ground throughout. The site is bordered to the
north by 96 Highway, to the east by agricultﬁral land, to the south by the Avalon Park
Addition, and to the west by the Kansas and Oklahoma Railroad and Tyler Road. The
site generally drains to the east to the Big Slough which cuts through this site from the

north property line to the southeast corner.

Part of the site is in the 100-year floodplain. The Base Flood Elevation was determined
to be 1334 N.G.V.D. (146.6 City Datum) using the FEMA Flood Insurance Rate Map.

The minimum openings were designed to be 3 feet above B.F.E.

'Under proposed conditions, this site along with Avalon Park and Avalon Park 2™ will
drain to a total of 11 ponds all connected with equalizer pipes. Outfall from the site will
occur via a 6 ft weir on Pond 5 which discharges to the Big Slough. Under proposed
conditions, the 100-year storm discharge will be 74 CFS which is the same as the existing

conditions runoff at this location (Basin AS). Note that this weir is the only outfall for



the entire developed system. Copies of the original drainage maps for Avalon Park and

Avalon Park 2™ are included in the Design Aids section.

The Rational Method was used to calculate runoff quantities. Runoff coefficients were
estimated based on tables presented in the Design Aids section of this report using fully
developed conditions. Time of concentration was based on slope, flow velocity and
length of flow through each baéin and was not allowed to be less than 15 minutes. The
HEC-1 computer program was used to route the runoff through the ponds and detefmine

the post-development conditions leaving the site.

The analysis was made based on the available site data which includes the following: 17
=100 topographic map with 1° contours of the site, a SedgwickCounty Soil Survey

Map and noted references.

Culvert Desien

/

The Federal Highway Administration’s culvert program, HY8 Version 6.1, was used to
aid in the design of the equalizing pipes and outfall between ponds. The program output
is included in the Proposed Conditions section. The culvert under the entrance at Tyler

Road was sized to match the existing culverts near this location.

Storm Sewer Design

For the storm sewer hydrologic analysis, the Rational Method was again used. Runoff
Coefﬁcients were estimated using the charts in the design aids section of this report. For
this development, a uniform assumption of the minimum time of conceniration 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.

In the hydraulic analysis, the storm sewers are designed for the minor storm, with major -

storm overflows to be routed through easements and rights-of-way to an appropriate



outlet. The minor storm has a recurrence interval of two years. The major storm
~ evaluated has a recurrence interval of one hundred years. To simplify this analysis, the

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

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

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

It has been assumed that Tc¢ for street flow is ecjual to 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 lane should remain unflooded for the minor

storm.

Inlet capacities were determined by the methods described in Drainage of Highway

Pavements, Hydraulic Engineering Circular #12, using Chart #12 as found in the Design

Aids section. City of Wichita Type 1A inlets and 3/8 inch per foot cross slopes have
- been assumed. Minimum walk grade has been assumed to be 0.3 feet above the top of
curb, unless otherwise noted. Streets with 64’ R.O.W. and 58’ R.O.W. have been

assumed to have 6-5/8 inch staﬁdard curb and 3-5/8 inch roll curb, respectively.

Hydraulic computation for the storm sewer pipe system was performed uSing PEC’s
STORM computer program. This program uses Maﬁning’s Equation to calculate friction
losses for pipes flowing full. Minor losses are computed by momentum principles at
each structure. All pipe area is assumed to be reinforced concrete with a Manning’s “n”
0f 0.013. Itis desirable to keep the hydraulic grade line at least one foot below the top of
curb for the minor storm. The calculations and the STORM analyses for the stofm
sewers are included in this report. Please note that SWS Line #2 was sized as an

equalizer pipe and only checked with the STORM prograin.



Design Aids_

This section includes material used to assist in designing the drainage system. A 17 =
100’ scale Drainage Plan map (Attachment A) and a 1” = 100’ scale Four-Corner Plan
~map (Attachment B) are enclosed in the pockets.
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Project: Avalon Park
OProject No.: 36-03601-5459
Date: 11/15/2004
Subject: Existing Hydrology (Rational Method)
Basin Area (Ac.) C, Cio0 T, (min) i, (in/hr) ijgo (in/hr) Q; (cfs) Qg0 (cfs)

A1 0.7 0.26 0.37 27 2.81 5.80 1 .2
A2 62.6 0.28 0.62 195 0.66 1.57 12 61
A3 7.5 0.26 0.41 35 2.41 5.10 5 16
A4 25.6 0.27 0.59 28 2.75 5.71 19 86
A5 17.7 0.28 0.63 20 3.30 6.60 16 74
A6 2.2 0.28 0.63 19 3.39 6.74 2 9
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Q SUB-BASIN CALCULATIONS

Runoff Coefficients‘

C2 0.50
C100 0.76
Intensity

Tc 15 min

i2 3.5 in/hr

i100 7.8 in/hr
Basin Node Area Q2 Q100
2A N/A 3.69 6.46 38.28
2B 310 0.75 1.31 7.78
2C 410 0.61 1.07 6.33
2D 420 0.86 1.51 8.92
2E 430 0.75 1.31 7.78
2F 440 0.71 1.24 7.37
2G 450 0.96 1.68 9.96
3A N/A 7.35 12.86 76.25
3B 610 0.65 1.14 6.74
3C 620 0.67 117 6.95
O 3D 630 1.05 184 10.89
3E 510 1.49 2.61 15.46
3F- 710 0.80 1.40 8.30
3G 820 1.91 3.34 19.81
3H 830 1.83 3.20 18.98
4A N/A 464 8.12 48.14
4B 220 1.57 2.75 16.29
4C 230 144 2.52 14.94
5A N/A 1.73 3.03 17.95
5B 121 1.27 2.22 13.17
5C 141 0.93 1.63 9.65
5D 142 0.77 1.35 7.99
5E 143 1.18 2.07 12.24
S5F 151 1.28 2.24 13.28
" 5G 180 0.89 1.56 9.23
5H 190 0.58 1.02 6.02
5l 191 0.76 1.33 7.88




O STREET FLOW CHECKS

Basin Node Q2 Q100
2B 310 1.31 7.78
3E 510 2.61 15.46
3F 710 1.40 8.30
3G 820 3.34 19.81
3H 830 3.20 18.98
4B 220 2.75 16.29
4C 230 2.52 14.94
5B 121 222 13.17
5F 151 2.24 13.28
2 Year
Node Q2 Street Slope d dmax [Comment
820 3.34 0.54 0.30 0.55 OK
510 2.61 0.50 0.28 0.30 OK
* By inspection, all nodes are OK
100 Year
Q Location Q100 Qpipe Qstreet S Qmax |[Comment
Approaching node 820 19.81 3.34 16.47 0.54 60.10 OK
Approaching node 510 15.46 2.61 12.85 0.52 32.14 - OK

* By inspection, all nodes are OK




Q INLETSIZING

"Curb Inlets

Node Q, Qmax (L=5") | Qnax (L=10") Use L=
121 222 11 . 22 5
151 2.24 11 22 5
220 2.75 11 22 5
230 2.52 11 22 5
310 1.31 11 22 5
510 2.61 11 22 5
710 1.40 11 22 5.
820 3.34 11 22 5
830 3.20 11 22 5
Area Inlets
Node Q, Size Perimeter | Ponding Depth |-
141 1.63 2'x2" - 8 0.17
142 1.35 2'x2' 8 0.15
143 2.07 2'x2' 8 0.20
: 180 1.56 2'x2 8 0.16
: 190 1.02 2'x2' 8 0.12
O 191 1.33 2'x2' 8 0.15
410 1.07 2'x2 8 0.13
420 1.51 2'x2 8 0.16
430 1.31 2'x2 8 0.14
440 1.24 2'x2' 8 0.14
450 1.68 2'x2 8 0.17
610 1.14 2'x2' 8 0.13
620 1.17 2'x2 8 0.13
630 1.84 2'x2" 8 0.18

Neenah R4826 2' x 2' Area Inlet
1.3 SF of open area
8 F Perimeter
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O

100.0

Maximum Q (cfs)

Weir Flow Coeffecient (Never > 3.089) |

6.000 Weir Width (feet)
1331.40 Weir Elevation

2.900

_ Weir

Q Width - Weir
(cfs) (feet) = Elevation
0.0 6.000  1331.40
10.0 6.000  1331.40
20.0 6.000  1331.40
30.0 6.000  1331.40
40.0 6.000  1331.40
50.0 6.000  1331.40
60.0 6.000  1331.40
70.0 6.000  1331.40
80.0  6.000  1331.40
90.0 6.000  1331.40
100.0 6.000  1331.40

g

0.0
1.7
3.3
5.0
6.7

- 8.3

10.0
1.7
13.3
15.0
16.7

Weir Energy Water
Flow Head Surface
Coeff. (feet) Elevation
2.900 0.00 1331.40
2.900 0.69 1332.09
2.900 1.10 1332.50
2.900 1.44 1332.84
2.900 1.74 1333.14
2.900. 2.02  1333.42
2.900 2.28 1333.68
2.900 2.53 1333.93
2.900 2.76 1334.16
2.900 2.99 ° 1334.39
2.900 3.21 1334.61




CURRENT DATE: 06-09-2004

PTNENT TIME: 08:34:19

1

FILE DATE: 06-09-2004
FILE NAME: AVWEST

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

[ [ T L
| €] SITE DATA’ | CULVERT SHAPE, MATERIAL, INLET |
| vk : i I
| L ] INLET OUTLET CULVERT | .BARRELS |
| V| ELEV. ELEV. LENGTH '| SHAPE SPAN  RISE MANNING  INLET |
[NO.| (ft) (ft) (ft) | MATERIAL (ft)  (ft) n TYPE |
| 1.]1325.70 1325.60 100.00 | 1 Rep 3.00 3.00 .012 CONVENTIONAL]
[ 2| I I
3] I I
| 4 | I
5 | |
| 6| I I
[ | ]
SUMMARY OF CULVERT FLOWS (cfs) FILE: AVWEST DATE: 06-09-2004
ELEV (ft)  TOTAL 1 2 3 4 5 6 ROADWAY ITR
1330.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0©
- 1330.04 8.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1139;14 16.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 ©
/L32 24.0 ofo 0.0 0.0 0.0 0.0 0.0 0.00 0
7530.58 32.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 ©
1330.90 40.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1331.30 48.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1331.77 56.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1332.31 64.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 ©
1332.92 72.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1333.61 80.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 ©
0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS

HEA

D

ELEV (ft)

1330.
1330.
1330.
1330.
1330.
1330.
1331
1331
1332.

<:::)332.
1333.

00
04
14
32
58
90

.30
a7

31
92
61

HEAD TOTAL

ERROR (ft) FLOW (cfs)
0.000 0.00
0.000 . 8.00
0.000 16.00
0.000 24.00
0.000 32.00
0.000 40.00
0.000 48.00
0.000 56.00
0.000 64.00
0.000 72.00
0.000 80.00

FILE: AVWEST

DATE: 06-09-2004

FLOW % FLOW
ERROR (cfs) ERROR
0.00 0.00
£.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

<1> TOLERANCE (ft) = 0.010

<2> TOLERANCE (%) = 1.000




~

¢ NT DATE: 06-09-2004
u\‘/;NT TIME: 08:34:19

FILE DATE: 06-09-2004
FILE NAME: AVWEST

PERFORMANCE CURVE FOR CULVERT 1 - 1¢ 3.00 (ft) BY 3.00 (ft)) RCP

DIS- HEAD- INLET OQUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW  OUTLET Tw
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH _ VEL. VEL.
(cfs) (ft)  (fo) (ft)  <F4>  (ft)  (ft) (ft)  (ft) - (fps) (fps)
0.00 1330.00 0.00 4.30 O-NF 0.00 0.00 0.00 4.40 0.00 0.00
8.00 1330.04 1.18  4.34 4-FFt 1.22 0.89 3.00 4.40 1.13 0.00
16.00 1330.14  1.80 4.44 4-FFt  1.85 1.27 3.00 4.40 2.26 0.00
26.00 1330.32 2.27 4.62 4-FFt 2.64 1.57 3.00  4.40 3.40 0.00
32.00 1330.58 2.68 4.88 4-FFt 3.00 1.83 3.00 4.40 4.53 0.00
40.00 1330.90 3.09 5.20 4-FFt  3.00 2.06 3.00 4.40 5.66 0.00
48.00 1331.30 3.54 5.60 4-FFt 3.00 2.25 3.00 4.40 6.79 0.00
56.00 1331.77 4.05 6.07 4-FFt 3.00 2.42 3.00 4.40 7.92 0.00
64.00 1332.31  4.66 6.61 4-FFt 3.00 2.55 3.00 4.40 9.05 0.00
72.00 1332.92 5.35 7.22 4-FFt 3.00 2.68 3.00 4.40 10.19 0.00
80.00 1333.61  6.13  7.91 4-FFt 3.00 2.81 3.00 4.40 11.32 0.00
El. inlet face invert 1325.70 ft  El. outlet invert 1325.40 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
* SITE DATA *¥*** CULVERT INVERT **¥**kikksksckkis
INLET STATION 0.00 ft
INLET ELEVATION 1325.70 ft
OUTLET STATION 100.00 ft
OUTLET ELEVATION 1325.60 ft
NUMBER OF BARRELS 1
SLOPE (V/H) ‘ 0.0010
CULVERT LENGTH ALONG SLOPE 100.00 ft

% dededed CULVERT DATA SUMMARY **%%kkkdkhkdhkhrrhixkhrhid

BARREL SHAPE "CIRCULAR
BARREL DIAMETER 3.00 ft
BARREL MATERIAL CONCRETE

BARREL MANNING'S n  0.012

INLET TYPE

CONVENTIONAL

INLET EDGE AND WALL GROOVED END PROJECTION
INLET DEPRESSION NONE




F/—\?NT DATE: 06-09-2004 : FILE DATE: 06-09-2004
& __NT TIME: 08:34:19 FILE NAME: AVWEST

TAILWATER

CONSTANT WATER SURFACE ELEVATION
1330.00

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE GRAVEL

EMBANKMENT TOP WIDTH 20.00 ft
CREST LENGTH ' 100.00 ft

OVERTOPPING CREST ELEVATION 1338.00 ft




Thkkkkkkkkkkkkhkkkkkkkhkkkkkkkrkkkkkkkkkkkk

*

*  FLOOD HYDROGRAPH PACKAGE (HEC-1)
1998

<:::> VERSION 4.1

*

* RUN DATE O06DECO4 TIME 14:41:06

*

P VS A VIR VIV

kkkkkkkkkkkkikkkkkkkkkkkkkkkkkkkkkikkkkkk

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkk

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

E R . B
X % ¥ o ¥ % %

kkkkkkkkkkkkkkkkikkkkikkkkkkkkkkkkxkkik

X X XXXXXXX  XXXXX. X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX  XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECTKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND —~RTIOR~ HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

THE DEFINITION OF —AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
<:::> NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LINE

1

2

3
k%% LIST %k
k%X FREE %%

10
11
12

HEC~-1 INPUT PAGE 1
ID....... Toeenn.. 2. ..., K JRR booo.... 5 ... [T Teeennn. 8. 9. ..... 10
ID Avalon Park, Avalon Park 2nd & Avalon Park 3rd
1D Total Proposed Drainage to the Big Slough
1D '
*DIAGRAM
T 15 27SEP99 1200 0 28SEP99 2000
IN 15 27SEP99 1200
I0 0 5

* 100-YEAR, 6-HOUR STORM USING MODIFIED SCS TYPE 2 RAINFALL DISTRIBUTION

JR PREC 2.5

KK W-BAS1

*

* UNDEVELOPED
*

KO 5

BA .06016

PB 1.00

PC 0.000 0.000

3.4 4.0 4.7 5.3 5.9

38.5 ACRES WEST OF TYLER ROAD (VERY FLAT TOPOGRAPHY)

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000




13
14
15
16
17
18
19
20
21
22
23

24

25
26
27
28
29
-30
31
32
33
34
35
36
37
38

LINE

39

40

41
42

43

44
45

PC
PC
PC
PC
PC
PC
PC
PC
PC
LS
ub

KK

KO
BA
PB
PC
PC
PC
PC
PC
PC
PC
PC
PC
PC
LS

ID

KO

HC -

0.000
0.000
0.000
0.059
0.846
1.000
1.000
1.000
1.000

0.90

W-BAS2

ASSUMED
(AVALON

W-CoMB

0.000 0.000 0.000 O. 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 '0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.010 0.022 0.033 0.046
0.076 0.097 0.1 0.135 0.170 0.204 -0.352 0.744 0.795
0.874 0.899 0.919 0.938 0.953 0.967 0.979 0.989 1.000
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
1.000 1.000 1.000 1.000 1.000 1.000
80 0

30.0 ACRES EAST OF TYLER ROAD, WEST OF THE R/R TRACKS TO BE DEVELOPED

2ND) -
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.010 0.022 0.033 0.046
0.076 0.091 0.174 0.135 0.170 0.204 0.352 0.744 0.795
0.874 0.899 0.919 0.938 0.953 0.967 0.979 0.989 1.000
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
1.000 1.000 1.000 1.000 1.000 1.000

80 38
HEC-1 INPUT
....... 2o b 56T Bl 9,10

000

TOTAL T00-YEAR FLOW PASSING THROUGH CONNECTING STRUCTURE UNDER R/R TRACKS

THIS STRUCTURE MUST BE SIZED TO PASS THE 100-YEAR STORM

EAST

TOTAL AREA EAST OF RAILROAD 101.4 ACRES (AVALON & AVALON 3RD)

CONSERVATIVELY ACCOUNT FOR ENTIRE OUTFLOW TO GO OVER WEIR AT POND 5
TOP OF WEIR ELEVATION 144.0
STATIC LEVEL WILL BE AT 144.0 BASED ON AN ASSUMED LOW FLOW OUTFLOW STRUCTURE

5
.15844

PAGE 2




INPUT
LINE

NO.

40

1.00
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 -0.000 0.000 0.000 0.000 0.010 0.022 0.033 0.046
0.059 0.076 0.097 0.114 0.135 0.170 0.204 0.352 0.744 0.795
0.846 0.874 0.899 0.919 0.938 0.953 0.967 0.979 0.989 1.000
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
1.000 1.000 1.000 1.000 1.000 1.000 1.000

0 80 38
0.20
TOTALQ
5
2 0
PONDS
STORAGE RELATIONSHIPS USE. THE TOTAL POND STORAGE FOR ALL 11 PONDS.
OUTFLOW IS ROUTED OVER A 6 WIDE RECTANGULAR WEIR AT ELEV. 144.0
5
1 ELEV  144.0
4.7 19.3
142.6  147.6
HEC-1 INPUT
....... Teee2 3B h 56T 8910
0 10 20 30 40 50 60 70 80 90
100 e S
146.0 164.69 145.10 145.44 145.74 146.02 146.28 146.53 146.76 146.99
147.2

SCHEMATIC DIAGRAM OF STREAM NETWORK

46 PB
47 PC
48 PC
49 PC
50 PC
51 PC
52 PC
53 pPC
54 PC
55 PC
56 PC
57 LS
58 up
*

* .

59 KK
60 Ko
61 HC
*

*
62 KK
*

*

*

*
63 Ko
64 RS
65 SA
66 SE
’ *
LINE D
67 sQ
68 - $Q
69 SE
70 SE
*

*

*

71 2z

(V) RQUTING

(.) CONNECTOR

W-BAS1T

(~-->) DIVERSION OR

PUMP FLOW

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

W-BAS2




43 . EAST

"9 TOTALQ............

v
v
62 PONDS

(f**) RUNOFF ALSO COMPUTED AT THIS LOCATION
kb kkkkkkkkkkkkkkkikkkkkkkkkkkkkiokkh ik

* *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *
* VERSION 4.1 *
* *
* RUN DATE 06DECO4 TIME 14:41:06 *
* *

*kkkkkkkkkkkkkkkkkkkkkkkkkkikkkkirkrkhik

_Avalon Park, Avalon Park 2nd & Avalon Park 3rd
Total Proposed Drainage to the Big Slough

OUTPUT CONTROL VARIABLES

6 10
IPRNT 0 PRINT CONTROL
(:::) IPLOT 5 PLOT CONTROL
GSCAL 0. HYDROGRAPH PLOT SCALE
1T HYDROGRAPH TIME DATA
NMIN 15 MINUTES IN COMPUTATION INTERVAL
IDATE 27SEP99 STARTING DATE
ITIME 1200 STARTING TIME
NQ 129 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 28SEP99 ENDING DATE
NDTIME 2000 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .25 HOURS
TOTAL TIME BASE  32.00 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW _ CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
Jp MULTI-PLAN OPTION
<:::> : NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION

RATIOS OF PRECIP
2.50 3.40

ITATION
4.00 4.70 5.30 5.90

kkkkkkkkkkkkkkkkhkkkkkkkkhkkkkkkkikkikk

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

E I I
% M o ¥ % *

kkkkkkkkkkkkkkkkkkkkkkkkkhkkkhhkkkkrkik




i

Kk kkk kkk kkk kkk kkk kkk kkk kkk kkk KKk kkk kkk kkk kkk KKk kKK Kk hhk khk KkK KKK KKK kkk KRR kkk kkk kkk kkk kkk kkk kkk kkk

O

8 KK

9 KO

*kk kkk kkk

kkkkkkkkhkkkkk
* *
* W-BAST *
* ) T %
kkkkkkkkkkkkkk

OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL
IPLOT 5 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

Kk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk Kk hkk KKk khk khk kkk kkk kkk kkk kkk kkk kkk *kk kkk

kkkkkkkkkkkkkk

.k *

24 KK

25 KO

O

*kk kkk kkk

40 KK

41 Ko

kkk kkk kkk

@

44 Ko

* W-BAS2 *
* *
kkkkkkkkkkkkkk

OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL -
IPLOT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

Kkk Kkkk kkk kkk kkk kkk kkk dhhk khk kkk kkk kkk kkk kkk kkk kKK KKk Kk kkk kkk Kk KKk kik kkk kkk kkk kkk kkk kkk kkk

kkkkkkkkkkkhkk
* *
* W-COMB  *
* *
kkkkkkkkkkkkkk

OUTPUT CONTROL VARIABLES

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

R KKK kkk kkk hkdk ok kkk kkk kdk kkk kkk kkk kkk bk kkk kkk kKK kkk kkk KKKk KKk KKK kKK kKK KKK kkk Kkk kKK Kkk kkk

Fkkkkdhkkkkkhk
* *
* EAST *
* *
Khkkkkkkkkkkkk

OUTPUT CONTROL VARIABLES




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

O

K kkk kkk kkk dkk kkk kkk kkk KKk kkk kkk kkk KKk kkk kKK kkk kkk dhk kkk kkk kkk Rkk kkk Akk dokk kkk kkk kkk kkk kkk kkk kkk kkk

*kkkhkkkkkkkkk
* *
59 KK % TOTALQ *
* *
kkkkikkkkkkkkk
60 KO OUTPUT CONTROL VARIABLES
IPRNT ‘5 PRINT CONTROL
IPLOT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

Kk kkk kkk khk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kK kkk kkk KKk kkk Kk kkk khk kkk dkk kkk kkk kkk kkk kkk kkk kkk kkk

kkkkkkkkkkkkkk
* *
62 KK * PONDS *
* *
<:::> kkkkkkkkkkkkkk
63 Ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 5 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

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

RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6
- 2.50 3.40 4.00 4.70 5.30 5.90

HYDROGRAPH AT
+ H-BAS1 .06 1 FLOW 17. 30. 40. 52. 63. 74.
TIME 13.00  13.00. 12.75 12.75 12.75 12.75

HYDROGRAPH AT

+ W-BASZ - .05 1 FLOW 47. 73. 90. 112. 130. 149.
‘ TIME 12.00 12.00 12.00 12.00 12.00 12.00

WMBINED AT ’
+ W-CoMB .M 1 FLOW 49, - 78. 98. 122. 144. 166.
TIME 12.00 12.00 12.00 12.00 12.00 12.00

HYDROGRAPH AT .
+ EAST .16 17  FLOW 159. 245, 305. 377. 440. 503.




2 COMBINED AT

Z:::> TOTALQ

+

ROUTED TO
PONDS

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

TIME 12.00 12.00
.27 1 FLOW 208. 323.
TIME 12.00 12.00
.27 1  FLOW ) 16. 29.
TIME 14.75 14.50

*% PEAK STAGES IN FEET *% )
1  STAGE 144.94  145.39
TIME 14.75 14.50

12.00

403.
12.00

38.
14.25

145.69

14.25

12.00

500.
12.00

51.
14.25

146.04
14.25

12.00

584.
12.00

62.
14.00

146.34
14.00

12.00

669.
12.00

74.
14.00

146.63
14.00




0.

100 j, 144.0000
110 t,Avalon Park
120 t,SWS Line #1
130 i, 191
140 i, 190 0
150 i, 180 0
160 i, 151 0
170 i, 143 0
180 i, 142 0
190 i, 141 0
200 i, 121 0
210 m, 170 150.
220 m, 160 150.
230 m, 150 150.
240 m, 140 150.
250 m, 130 150.
260 m, 120 149.
270 m, 110 147.
280 m, 100 144.
290 p, 191 190
300 p, 190 180
-310 p, 180 170
320 p, 170 160
330 p, 160 150
340 p, 151 150
350 p, 150 140
360 p, 143 142
370 p, 142 141
380 p, 141 140
390 p, 140 130
400 p, 130 120
410 p, 121 120
420 p, 120 110
430 p, 110 100
440 e

16

100 2

3rd Addition

00 0.00

.00 0.00

.00 0.00

.00 0.00

.00 0.00

.00 0.00

.00 0.00

.00 0.00

60

70

40

40

30

70

60

00
160.00 15
160.00 15
225.00 15
115.00 15
100.00 15
145.00 15
100.00 15
160.00 15
180.00 15
135.00 15
105.00 24
145.00 24
155.00 15
35.00 24
100.00 24

eleolololalolole)

.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013

00 0.00
00 0.00
00 . 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00

Page 1

o

[=]

o
COO0O0OOOCOOOODOOOCO

NEFRNNR R

.33
.02
.56
.24
.07
.35

.22

15
15
15
15
15
15
15
15

.00
.00
.00
.00
.00
.00
.00
.00

150.
149.
149.
.47
151.
150.
149,
153.

153

30
50

33
93
70
52
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STORM12.0UT

144.3354  147.6000 3.26
144.0000

' 144.0000

.0000 - .0113 .0302 0140 .3354

.0000
~-0000

.2800
.0000

.00280
.00000

110
100

.00

.0000 .0000 .0000

.0000

.0000

‘Page 2




100
110
120
130
140
150
160
170
180
190
200

210 p

220

3

i,
i,
i,
m,

-m,

P,
P,
P,

’
e

144.0000 200
t,Avalon Park 3rd Addition
t,SWS Line #2

240
230
220
210
200
240
230
220
210

0.00
0.00
0.00
148.30
144.00
230 90.00
220 - 35.00
210 25.00
200 80.00

2 5 4

SWS2

0.00 0.00 0.00 10.00 15.00
0.00 0.00 0.00 2.52 15.00
0.00 0.00 0.00 2.75 15.00

36 0.013 45.00 0.00

36 0.013 0.00 0.00

36 0.013 0.00 0.00

36 0.013 60.00 0.00

Page 1

144.00
147.60
147.60




14

41

11-15-2004
15

Date
Time

2-Year

Sstorm Frequency

\storm\sws2

STORM11.0UT

Input File: c

Avalon Park 3rd Addition

SWS Line #2

g

y Summatio
EX- 2L X325 52X

(=2

o/ e

)

y Leng
)
EEEEELERRLE

"velocit
(Ft/sec

3¢

Si1ze

Q(0)

(Ft) Min) (In/Hr) (CFS)

Length TC(0) 1I(0)
Y L L R E L L T )

1.06 16.06
.33 16.39
.20 16.59
.62 17.21

25.00
80.00

90.00
35.00

1.41
1.76
2.13

13

2.

36"
36™
36"
36"

2.44 12.44
2.64 15.08
.00 15.08

3.83 10.00 10.00
3.71
3.67
3.65
Page 1

2.52 16.06
16.39
.00 16.59

2.75

3.83 10.00 15.00
3.83
3.83

.00

.0 15.00
.0 15.00
.O- 15.00

.00

.00
.00
.00
.00

00
.00
.00 .
.00

.00
.00
.00
.00

220 210

240 230
230 220
210 200




14

41

11-15-2004

=g

15

Time

Date
Desired

2-Year
Elevatio
Tk kA rAEEY

Hyd-G1
Elevati

HEEA T AL LA S LA L LLS

(Ft)

Storm Frequency =
Total

Junction

STORM12.0UT
\storm\sws2
Deflection

ManhoTe

Input File

Transition

i #2

Avalon Park 3rd Addition
SWS Line

on

4¢

-.19
3.43
3.49
4.25

.00

144.0000
147.6000
- 147.6000
148.3000
144.0000

144.1859
144.1656
144.1094
144.0470
144.0000

.0202
.0562
.0624
.0470
.0000

.0000
.0356
.0474
.0026
-0000

.0000
.0068
.0000.
.0000
.0000
Page 1

.0000
.0000
.0000
.0035
.0000

.0000
.0017
.0023
.0000
.0000

.0000
.0000
.0000
.0000
.0000

.0202
.0122
.0128
. 0409
.0000

.00022
.00035
.00051
.00051
.00000

240
230
220
210
200




SWS3

100 j, 144.0000 300 2 2 1
110 t,Avalon Park 3rd Addition
120 t,SwWS Line #3
130 i, 310 0.00 - 0.00 0.00 0.00 1.31 15.00 153.35
140 m, 300 144.00 ) :
%28 p, 310 300 185.00 15 0.013 0.00 0.00

e

Page 1




50

46

11-15-2004
15

Date
Time
2-Year

Storm Frequency

STORM11.0UT
\storm\sws3

C

Input File

1tion

Avalon Park 3rd Add

SWS Line #3

*

HYDROLOGY *

*

3¢

1.07 185.00 2.89 17.89

S1ze
15"

1.31

1.31
Page 1

3.83

1.31 15.00

Q(0)

1(0)
(Min) (In/Hr) (CFS)
3.83

EL T T YOR R E e

=

.0 15.00

Length TC(0)
(Ft)

.00 .00 .00

310 300




50

46

11-15-2004
15

Date
Time

2-Year

Storm Frequency =

s

\storm\sws3

STORM12.0UT

Input File: c

ine #3

Avalon Park 3rd Addition
SWS Line

*

HYDRAULICS?®™

*

%

9.27
.00

153.3500
144.0000

144.0761
144.0000

.0761
.0000

Junctioh
.0000
.0000

.0000
.0000

Deflection
Page 1

Manhole
.0000
.0000

.0000
.0000

.0000
.0000

.0761
.0000

.00041
.00000

Node
310
300




100 j,

144.0000 400 2 6 5

110 t,Avalon Park
120 t,SWS Line #4

130
140 1
150 1,
160 1,
170 1,
180 m,
190 p,
200 p,
210 p,
220 p,
230 p,
240 e

.t
-

450
440
430
420
410
400
450
440
430
420
410

0.

QOO0

144,
440
430
420
410
400

3rd Addition

00 0.00 0.00
.00 0.00 0.00
.00 0.00 0.00
.00 0.00 0.00
.00 0.00 0.00

00
160.00 .15 0.013
165.00 15 0.013
130.00 15 0.013
160.00 15 0.013
260.00 15 0.013

Sws4

0.00
0.00
45.00
0.00
0.00

Page 1

COOCO
[oleolololoe]

COO0OOO OOOOOo

.00
.00
.00
.00
.00

15.00

15.00
15.00
15.00
15.00

151.73

©151.33

150.88
150.65
150.25 -




51

52

11-15-2004
15

DF.:lte
Time

2-Year

storm Frequency =

* %

*

STORM11.0UT
\storm\sws4

HYDROLOGY

Input File: ¢

Avalon park 3rd Addition

SWS Line #4

¢

I1(0)
(Min) (In/H

(Ft)
Rt A A B i

%)

Area S}ope Length TC(0)

(Ac)

1.95 16.95
1.18 18.13
.66 18.79
.61 19.39
.84 20.23

1.37 160.00
2.32 165.00
3.30 130.00
4.41 160.00
5.18 260.00

15"
15"
15"
15"
15"

1.68
2.85
4.05
5.41
6.35

1.68
1.17
1.20
1.36
.95

Page 1

3.83
3.62
3.50
3.44
3.39

1.68 15.00
1.24 16.95
1.31 18.13
1.51 18.79
1.07 19.39

3.83
3.83
3.83
3.83
3.83

.0 15.00
.0 "15.00
.0 15.00
.0 15.00
.0 15.00

.00
.00
.00
.00
.00

.00

00
.00
.00
.00

.00
.00
.00
.00

450 440

440 430
430 420

420 410

410 400




51

52

11-15-2004
15

Date
Time
2-Year

storm Frequency =

STORM12.0UT
\storm\sws4

‘Input File

ine #4

Avalon pPark 3rd Addition
SWS Line

*

*

HYDRAULTICS

3t

i

Desired
Elevatio
FE 2225 X233

Transition

(Ft

(Ft)
Iy

Bend

Friction

Node

2.21
1.92
1.91
2.39
3.45
.00

151.7300
151.3300
150.8800
150.6500

-150.2500
144.0000

149.5175
149.4093
148.9661
148.2611
146.7978
144.0000

.1082
.4433
.7050
1.4633
2.7978
.0000

.0000
.1163
.1855
.2925
.2717
.0000

.0000
.0000
.0000
.0368
.0000
.0000
QPage 1

.0000
.0000
.0000
.0000
.0000
.0000

.0000
.0055
.0085
0132
.0115
.0000

.0000
.0000
.0000
.0000
.0000
.0000

.1082
.3215
.5109
1.1208
2.5147
.0000

.00068
.00195
.00393
.00700
.00967 -
.00000

450
440
430
420
410
400




o SWS5

100 j, 144.0000 500 2 2 1
110 t,Avalon Park 3rd Addition
120 t,SWS Line #5
130 i, 510 0.00 0.00 0.00 0.00 2.61 15.00 153.25
140 m, 500 144.00 .
%(550 p, 510 500 220.00 15 0.013 0.00 0.00

0e

Page 1




11-15-2004
15:57:22

Date
Time

STORMll.QUT

\storm\sws5

Input File: ¢

Avalon Park 3rd Addition
SWS Line

2-Year

Storm Frequency

#5

¢

H

*hkk%

t) (Migzk(In/

ngth TC(0) 1(0)
[T

Le
(F

1t

1.72 16.72

2.61 15"

2.61

3.83

3.83

.0 15.00

.00 .00 .00

510 500

2.13 220.00

2.61 15.00

Page 1




STORM12.0UT

11-15-2004
15:57:22

Date
Time

\storm\sws5 .

C

Input File

ition

Avalon Park 3rd Add
SWS Line #5

2-Year

Storm Frequency

HYDRAULICS®* *

*

¢

Desired.
Elevation
HEENEXREAREAE

n

Hyd-G]
Elevatio

ERARAEEELELS

144.3591
144.0000

153.2500 8.89

144.0000

.3591
.0000

.0000
.0000

.0000
.0000

.3591 .0000 .0000
.0000

.0000

.00163
.00000

‘510
5

.0000

.00

.0000

.0000

00

Page 1




100 j,

120 t,swS Line #6

130 1,
140 1,
150 1,
160 m,
170 p,
180 p,
190 p,
200 e

SWS6

144.0000 600 2 4 3
110 t,Avalon Park 3rd Addition

630
620
610
600
630
620
610

0.00 0.00 0.00 0.00 1.84 15.00
0.00 0.00 0.00 0.00 1.17 15..00
0.00 0.00 0.00 0.00 1.14° 15.00

144.00

620 160.00 15 0.013 0.00 0.00

610 135.00 15 0.013 45.00 0.00

600 270.00 15 0.013 0.00 0.00

Page 1

150.45
150.05
149.80




STORM11.0UT

38

11-15-2004
16:02:

Date
Time

\storm\sws6

Input File

Avalon Park 3rd Addition

SWS Line #6

2-Year

storm Frequency =

HYDROLOGY *

%

3t

butary Area
AXEEEEN SN ER

i
*

| . 3

velocity Length
(Ft/sec) (Ft)
HEAEEREEERELEEE%%

S1ze

H

(min) (In/

(Ft)
PR RS R P P

tength TC(0) 1I(0)

1.84 15.00
1.17 16.78
1.14 17.71

1.78 16.78

1.50 160.00

2.40 135.00
3.26 270.00

15"

1.84
2.95
4.01

1.84
1.1t
1.05

3.83
3.63
3.54

3.83
3.83
3.83

.00 .00 .00 .0 15.00
.0 15.00
.0 15.00

630 620
620 610

610 600

.94 17.71
1.38 19.09

15"

.00 .00

.00

.00

15"

.00

.00

Page 1




38

:02

11-15-2004
16

Date
Time

2-Year

Storm Frequency

STORM12.0UT
\storm\sws6

Input File: c

Avalon pPark 3rd Addition

SWS Line #6

HYDRAULTICS

¢

Di FF.
1442)

Desired

Elevation
o R ke o i oo o Ko ke Ko

4t

Hyd-G]
Elevation

Node

4.68
4.41
4.57

.00

150.4500
150.0500
149.8000
144.0000

145.7656‘
145.6358
145.2315
144.0000

.1298
.4044
1.2315
.0000

.0000
.1172
.1664
.0000

.0000
.0000
.0195
.0000
Page 1

.0000
.0000
.0000
.0000

.0000
.0055
.0076
.0000

.0000
.0000
.0000
.0000

.1298
.2817
1.0380
.0000

.00081
.00209
.00384
.00000

630
620

610
600




. SWs7

100 j, 144.0000 700 2 2 1
110 t,Avalon pPark 3rd Addition
120 t,SWS Line #7 :
130 i, 710 0.00 0.00 0.00 0.00 1.40 15.00- 153.25
140 m, 700 ~ 144.00
%28 p, 710 700 210.00 15 0.013 0.00 0.00

e

Page 1




STORM11.0UT

11-15-2004
16:06:

Date
Time

03

\storm\sws7

Input File: c

#7

Avalon Park 3rd Addition
SWS Line :

= 2-Year

Storm Frequency

(Min)
EXEREALLY

n)

TT TT+TC

1ze

3.07 18.07

1.14 210.00

1.40 15"

1.40

3.83

3.83

.0 15.00

.00 .00 .00

710 700

1.40 15.00

Page 1




STORM12.0UT

03

06

11-15-2004

16

Date
Time

\storm\sws7

C

Input File

Avalon Park 3rd Addition

SWS Line #7

2-Year

Sstorm Frequency

*

HYDRAULICS®

Desired
levation
ThELELELEEY

E

Friction
(Ft/Ft) t

Hyd-Slope

Node

144.0986
144.0000

.0986 .0000 .0000 .0000 .0000 .0000 .0986 153.2500 9.15
.0000 144.0000

.0000

.00047
.00000

710
700

.00

.0000 .0000 .0000 .0000

.0000

Page 1




100 j,

130 1,
140 1,
150 m,
160 m,
170 p,
180 p,
. 190 p,
200 e

144.0000 800
110 t,Avalon Park 3rd Addition
120 t,SWS Line #8
i "0.00

0.00
147.60
144.00

830
820
810
800
830
820
810

820
810
800 -

35.00
180.00
75.00

2 4 3

0.00 0.00
0.00 0.00

15 0.013-
18 0.013
18 0.013

0.00
45.00
0.00

Page 1

0.00  3.20  15.00
0.00  3.34  15.00

0.00

. 0.00

0.00

150.38
150.38




20

11

11-15-2004
16

Date
Time

2-Year

Storm Frequency =

\storm\sws8

STORM11.0UT

HYDROLOGY*

Input File: c

*

1tion

i #8

Avalon Park 3rd Add
SWS Line

TT+TC

(Min)  (Min)
ThkxEhhdthkdhiix

ity Length
(Ft/sec) (Ft)
EA A A AR AL A AL R ALY

veloc

4

sum
(CcF

Q

Hr) (CFS)
B L

*

.22 15.22
.81 16.04
.34 16.38°

35.00
75.00

3.69 180.00

2.61
3.69

15"
18"
18" ,

3.20
6.52
6.52

3.20
3.32
.00

3.83
Page 1

3.80
3.71

3.20 15.00
3.34 15.22
.00 16.04

3.83
3.83
.00

.00

.0 15.00
.0 15.00

.00
.00
.00

.00
.00

00
00 .

820 810

830 820
810 800




STORM12.0UT

20

Date: 11-15-2004
Time: 16:11:

\storm\sws8

C

Input File

Avalon Park 3rd Addition

SWS Line #8

= 2-Year

Storm Frequency

* *

HYDRAULICS®™

-

peflection Junction

Manhole
F

150.3800
150.3800

4.88

145.4959
145.4100
144.3645
144.0000

.0859
1.0455

0000
.3419
.0193

.0000

.0000

.0000
.0106
.0000

.0000

.0859

.00245
.00385
.00385
.00000

830
820
810
800

.0000

4.97
3.24

.0000

.0000

.6930

N

147.6000
144.0000

.3646

.2887

.0460

.0106
.0000

.0000

.0000

.00

.0000

.0000

.0000

.0000

.0000

Page 1




k:; . o KS-2-5.
LT T | xpected 24-hour Storm Réinfa]] in Norma] Annual
Inches : ‘Precipitation

Storm Frequency in Years

County |100 50 25 = 10 5 2 |l . Inches
Pawnee 6.6 6.0 52 4.5 3.7 2.8 - || 213
| Phillips ™. 6.0 5.5 4.8 41 3.4 2.5 B N
H€ _PbtiaﬁatgmjeA 7.5 6.6 5.9 5.1 4.3 _3;4' , 336
Pratt 7.2 6.4 5.6 4.8 4.1 3.0 ﬂfl. 26
Rawlins = . |55 5.0 4.3 3.6 3.0 2.3 - |l e
Reno < |7.4 6.5 5.3 50 4.2 SfEJifkl T a
Republic - | 6.8 6.0 5.4 4.6 3.9 2.9 | - 28.6
Rice 1;:;;1,:-7.3  6.4 5.6 4.8 41 3.0 || - 2.6
.Riley . ;_{' 74 65 58 5.1 4.3 3.3 Ll 33s
Rooks " :;_ff 6.1 5.7 4.9 4.1 3.4 2.5 el 239
Rush =~ - |6.5 5.9 5.0 '4.3 3.6 2.7 o 23.3

Russell 6.7 5.9 5.2 4.4 3.7 2.8 2.8
Saline  [7.3 6.4 57 49 4.3, 31 284
§§. o .t Scott = |

_Seward

20.2
30.6

' | 19.8
Shawnee 7.8 6.8 6.1 5.3 4.5 3.5 T
Sheridan s 53 as 38 o 2.4l 213
Sherman 5.5 4.8 42 3.5 3.0 22 || © 157
Smith :.:;q 6.3 57 5.0 42 35 25 [

= o |Stafford 0700 62 55 47 4.0 2.9 L] 0 s

Stanton . |5.6 5.2 4.5 3.8 3.2 .4 15.8

stevens: 5.8 55 47 41 34 25 || q94

Sumner 180 77 6.2 5.4 465 36 | 3.0

EFM Notice KS-3, 12-4-78
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BUREAU OF PUBLIC ROADS
REV. JAN. 1968
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FOR COMPOSITE CROSS SLOPES, USE S, FOR S, .
Se = Sx + Sy Eo
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o
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EXAMPLE:

GIVEN:

FIND:

- 0.00!

v/

001

115+ v i

T T

} Sw=a/W
[N

TURNING _LINE

n=0,0i6 ;
- S¢=0.02

- 0.03
- 0.04

- 0.06

- 0.08
rO.1

Q=4 FT¥s
Lt=34 FT

. TURNING LINE

Q
(FTYS)
50 +
40
301
[
(FT) 20
r80
~70
-60
_50 IO “1
N 8 -
- 40 _
-~ . 6 -
30 \\\\\\\ 5 A
\4‘51
-20 3 -
2—4
-10
-9
8 I 4
- 7 B
5 0.8 -
-5 0.6
L4 0.5 -
0.4 1
0.3 -

CHART 9. Curb=opening and slotted drain inlet length
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for total interception.
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CHART 10. ﬁdr‘b-opening and slotted drain inlet interception efficiency.
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CHART 11. Grate inlet‘capacity in sump conditions.
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April 15, 1986

~ ATTACHMENT A
DRAINAGE CRITERIA MANUAL

RAINFALL INTENSITY TABLE FOR SEDGWICK COUNTY, KANSAS

The following tabu]étion'contains rainfall intensity in inches
per hour as derived from ESSA Weather Bureau Technical Paper
40 Modified to NWS Hydro-35, 1977 During First Hour-

[ )

o ——

() ,
c
- DURATION , RETURN PERIODS OF : _
IN MINUTES ~ 1-YR 2-YR 5-YR 10-YR 25-YR 50-YR ~ 100-YR
5 71=4.18- 5.57 6.53 7.41 | 8.52 '9.48 10.32
6 _ 3.99 5.32 6.25 7.09 8.16 9.09 9.89
R 3.81 5.09 5.99 - 6.81 7.84 - ...8.74 9.50
8 3.66 4.89 5.75 6.55 - 7.55 8.42 9.15
9 3.52 - 4.70 5.54 6.31 7.28 8.13 " 8.83
10 3.39 4.52 5.34 6.09 7.04 7.86 - 8.54
11 3.27 4.36 5.16 5.89 6.81 7.61 8.27
12 3.18 - 4.2] 4.99 5.71 6.60 7.38 8.02
13 3.05 4,08 4.84 .5.53 6,41 7.7 7.79
14 2.96 3.95 4.69 5.37 '6.23 6.97 7.57
15 2.87 ~3.83. 4.56 5.22 ' 6.06 6.78 7.37
16 2.78 3.72 4.43 5.08 5.90 6.60 TTTE
17 2.7 3.61 4.3 4.95 5.75 6.44: 7.00
18 2.63 3.5] 4.20 4.83 5.61 6.29 6.84
19 2.56 3.42 4.10 4,71 5.47 6.14 6.68
20 2.50 3.33 4.00 4.60 5.35 6.00 © 6.53
21 2.44 3.25 3.90 4.50 5.23 5.87 6.39
22 2.38 3.17 3.81 4.40 5.12 5.75 6.26 -
23 2,32 3.10 '3.73 4,31 5.01 5.63 6.13
24 2.27 3.03 3.65 4.22 4,91 5.52 6.01
25 2.22 2.96 3.57" 4.13 - 4.8) 5.41 '5.90
26 2.20 - 2.90 3.50 4.05 4.72 5.31 5.79
27 - 2.16 2.84 3.43 3.98 4.63 5.21 5.69
28 2.14 2.78 . 3.37 3.90 4.55 5.12 5.59
29 2.11 2.72 3.30 3.83 4.47 5.03 5.49
30 2.08 2.67 3.24 3.76 4.39 4.94 5.40
31 2.05 2.62 3.19 3.70 4,32 4.86 5.32
32 2,02 2.57 3.10 3.63 4,25 4.79 5.22
33 1.99 2.52 3.05 3.57 4.18 4.71 5.14
34 1.96 2.48 3.01 3.51 4.11 4.63 5,07
35 1.93 2.44 2.98 3.46 4,05 4.56 5.00 .
36 1.91 2.39 2.93 3.41 3.99 4.50 4.93
37 1.89 2.35 2.88 3.36 ©3.93 4.43 4.86
38 1.87 2.32 2.84 C3.31 3.47 4.37 4.79
-39 1.85 2.28 2.80 3.26 3.82 4.31 4,73
40 1.83 2.24 2.76 3.22° 3.76 4.25 4.66
Ly 1.81 2.21 2.72 3.17 3.71 4.19 4.60
42 1.79 2.18 2.68 3.13 3.66 4.13 4.54
.43 1.77 2.14 2.64 3.09 3.61 4.08 4.49
44 1.75 2.11 2.61 3.05 3.57 4.03 4.43
45 1.73 2.08 2.57 3.01 3.52 3.98 4,38




J<::> ATTACHMENT A CONTINUED
Page 2

) DURATION RETURN PERIODS OF :
g IN MINUTES 1-YR 2-YR B5-YR  10-YR - 25-YR 50-YR 100-YR
! ' 46 1.70 2.05 2.54 2.97 3.48 .3.93 - 4,33
2 47 1.67 2.02 2.50 2.93 3,44 3.88 4.28
48 1.66 2.00 2.47 2.90 3.39 3.84 4.23
. 49 1.64 1.97 - 2.44 2.86 3.35 3.7Y 4.18
} 50 .61 1.95 2.41 2.83 - 3.32 3.75 4.13
] -5 - 1.59 1.92 2.38 2.79 3.28 3.7 4.09
: 52 . 1.56 1.89 2.35 2.76 3.24 3.67 4.05
"y 53 1.54 1.86 2.33 2.73 3.20 3.63 4.00
i 54 1.52 1.84 2.30 2.70 317 _.3.59 . 3.96
- 55 1.50 1.81 2.27 2.67 3.14 U355 ¢ 3.92
- 56 ' 1.47 1.79 2.25 2.64 3.10 3.51 3.88
*i 57 T 1.45 1.76 2.22 2.61 3.07 . 3.48 3.84
E 58 1.43 1.74 2.20 ~ 2.59 3.04 3.44 - 3.81 .
R 59 1.42 1.72 2.18 2.56 3.01 3.41 3.77
3 60 ~ 1.40 1.69 ‘2,15 2.53 2.98 3.37 3.73
B 61 1.38 - 1.67 2.13. 2.51 2.95 3.34 3.70
4 62 © - 1.36 - 1.65 2.11 2.48 2.92 3.31 3.67
¢<::> - 63 1.34 1.63 2.09 - 2.46 2.89 . 3.28 . 3.63
e 64 ~1.33 1.61 2.07 2.44 2.86 3.25 3.60
L 65 1.31 1.59 2.05 2.41 - 2.84 3.22 3.57
66 1.30 1.57 2.03" 2.39 2.81 3.19 3.54
67 1.28 1.56 2.0 2.37 2.79 3.16 3.51
68 1.26 1.54 1.99 2.35 2.76 3.13 3.48
69 1.25 1.52  1.97 2.33 2.74 3.10 3.45
70 1.24 1.50 " 1.95 2.31 2.7 3.08 3.42
o 1.22 1.49 1.93 2.28 2.69 3.05 3.39
72 1.21 1.47 1.92 - 2.26 2.67 3.02 3.36
73 1.20 1.46 ° 1.90 2.25 2.64 3.00 3.34
74 1.18 1.44 1.88 2.23 2.63 2.98 3.31
75 1.17 1.43 1.86 2.21 2.61 2.95 3.29
76 1.16 1.41 1.85 2.19 - 2.58° 2.93 3.26
77 . 115 - 1.40- 1.83 2.17 2.55 2.90 3.24
78 1.13 1.38 1.82 2.15 2.53 2.88 3.22
- 79 1.12 1.37 - 1.80 2.14. 2.50 2.86 3.19
8 80 1.11 1.36° 1.79 2.12 2.48 2.84 3.16
} 81 1.10 1.34 1.77 2.10 2.46 2.82 3.13
82 1.09 1.33 - 1.76 2.08 - 2.43 2.79 3.10
83 1.08 1.32 1.74 2.06 2.41 2.76 3.07
84 o 1.07 0 1.3 1.73 2.04 2.39 2.74 3.04
85 1.06 1.30 - 1.72 2.02 2.37 2.7 3.01
86 1.05 1.28 1.70 2.00 2.34 2.69 2.99
% 87 1.04 1.27 1.69 1.99 2.32 2.66 2.96
:<::> 88 1.03 1.26 1.68 1.97 2.30 2.64 2.93
: 89 1.02 1.25 1.68 1.95 2.28 2.62 2.91
: 90 - 1.01 1.24 1.66 1.93 2.26 2.59 2.88
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'<::>' ATTACHMENT A CONTINUED.

| Page 3
} ‘ DURATION - _ : . RETURN PERIQDS OF
IN MINUTES 1-YR 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
i .9 1.00 1.23 1.65 1.92 2.24 2.57 2.8
* 92 1.00 1.22 1.63 1.90 -2.22 2.55 2.8
3 .93 0.99 - 1.21 1.62 1.89 2.20. 2.53 2.8
“} : 94 0.98 1.20 1.61 1.87 2.19 2.51 2.7
. ‘ 95 0,97 1.19 1.59 1.85 2.17 2.49 2.7
96 . 0.96 1.18 1.58 1.84 2.15 .2.46 2.7
3 97 0.96 1.17 1.57 1.82 213 2.44 2.7
1 98 0.95 1.16 1.56 1.81 2,02 2.42 2.7
o 99 ' 0.94 1.15 1.54 1.80. 2.10 2.4 2.6
. 100 0.93 ~ 1.14 1.53 1.78 2.08 2.39 2.6
} 101 0.93 1.13 1.52 1.77 '2.07 ~2.39 2.6
= 102 0.92 1.13 1.51 1.75 2.05 2.35 . 2.6
. 103 0.91 - 1.12 1.50 1.74 2.04 2.337 2.5
"i 104 -0.90 S P A "1.49 1.73 2.02 2.31 2.5
} 105 0.90 " 1.10 1.47 1.72 2.01 2.30 2.5
‘ ' 106 - 0.89 - 1.09 1.46  1.70 1.99 2.28 2.5
ﬁﬂ(r\> - 107 0.88 1.09 - 1.45 = 1.69 1.98 2.26 2.5
jc\, 108 0.88 1.08 1.44 1.68 1.96 2.25 2.5
AN 109 0.87 1.07 1.43 - 1.67 1.95 2.23 2.4
- 110 0.87 - 1.06 1.42 T.65 1.93 . 2.21 2.4
111 0.86 1.06 1.41 1.64 ~1.92 2.20 2.4
112 0.85 1.05 1.40 1.63 1.91 2.18 2.4
113 0.85 1.04 1.39 1.62 1.89 2.17 2.4
| C 114 0.84 1.03 1.38 1.61 1.88 2.15 - 2.4
115 0.84 1.03 . 1.37 1.60 1.87 - 2.14 2.3
116 0.83 1.02 1.36 1.59 1.86 2.12 2.3
117 0.82 1.01 1.36 - 1.58 1.84 2.11 2.3
‘118 0.82 1.0 1.35 1.57 1.83 2.09 2.3
119 0.81 1.00 1.34 1.56 1.82 2.08 2.3
120 0.81 - 0.99 1.33 ~1.55 1.81 2.07 . 2.3
DURATION ‘ RETURN PERIODS OF : '
IN HOURS 1-YR “2-YR 5-YR 10-YR 25-YR 50-YR . 100-YR
’ 2 0.81 0.99 1.33 1.55. 1.81 2.07 2.30
3 0.59 - 0.72 0.97 1.13 1.32 1.51 1.68
4 0.47 0.58 0.78 0.9 1.06 1.21 1.35
5 0.40 0.49 0.66 0.77 0.89 1.02 1.14
: ) 0.35 0.42 0.57 - 0.67 0,78 0.89 0.99
2 '8 0.28 0.34 0.46 0.53 0.62 0.7 0.79
i<::> 10 0.23 0.29 0.39 - 0.45 0.52 0.60 0.67
: 12 0.20 0.25 0.33 0.39 0.45 0.52 ~0.58
T 18 0.15 0.18 0.24 0.28 -0.33 0.38 0.42
24 0.12 0.15 0.20 0.23 0

.27 0.31 0.34
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ATTACHMENT B
DRAINAGE CRITERIA MANUAL

INCREMENTAL INFILTRATION VALUES IN INCHES

Time ‘ ) SCS Hydrologic Soil Group -
Minutes** - A B [ D
5 .33 .26 .19 .12
10 : .25 17 .09 .04
15 .18 1 .05 .02
20 .13 .07 .03 .02
25 .10 .05 03w~ =22, 02
30 .08 .05 .03 .02
5. .08 .05 .03 .02
40 - .08 .05 .03 .02
45 _ - .08 .05 .03 .02
50 : - .08 .05 - .03 .02
55 : . .08 .05 - .03 .02
S - 60 : - .08 .05 .03 .02
- 65 : .08 .05 .03 .02
70 - . .08 .05 .03 .02
75 _ - - .08 .05 .03 .02
80 : .08 .05 03 - .02
85 .08 .05 .03 .02
90 . .08 .05 .03 .02
95 .08 .05 -.03 .02
100 : .08 .05 .03 .02
7105 ‘ .08 .05 .03 .02
110 - .08 .05 .03 02
115 : .08 .05 .03 .02
120 _ .08 .05 .03 .02

**Time at end of the time increment

NOTE: Values for 125 minutes and additional 5 minutevincrements shall
be the same as those shown for 120 minutes. '




ATTACHMENT C

DRAINAGE CITERIA MANUAL

DEPRESSION STORAGE LOSSES

Surface Type

Impervious:

Paved Areas
Flat Roofs .
Sloped Roofs

" Pervious:

Lawns and Grass
Wooded Areas and Open Fields

Total Loss

(Inches)

[N e
. L]
O — -

oo
W

R R N T




O

R

- Land Use or
i Surface Characteristics

i

‘1. Business: ,
‘Downtown Areas
Neighborhood Areas

2. Residential:
- Single Family (Soil Group D)

1/8 Acre
1/4 Acre
1/3 Acre

- 1/2 Acre
3/4 Acre
1 Acre

g bdas w3

7

' Multi-Family- (Soil Group D)
?,<::> - Multi-Unit (detached)

; Multi-Unit (attached)
Apartments

j Single Family (Soil Group C)

1/8 Acre
1/4 Acre
' 1/3 Acre
i 1/2 Acre
3/4 Acre
1 Acre

Multi-Family (Soil Group C)
Multi-Unit (detached)
Multi-Unit (attached)
Apartments :

Single-Family (Soil Group B).

1/8 Acre
1/4 Acre

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

Multi-Family (Soil Group B)
Multi-Unit (detached)
Multi-Unit (attached)
Apartments '

ATTACHMENT D

-DRAINAGE CRITERIA

Percent

Imgervious

95
70

50

30
25
22
20

60
65
75

50
38
30

22
20

60
65
75

50
38
30

22
20

60
65
75

(3 pages)

RECOMMENDED RUNQFF COEFFICIENTS FOR RATIONAL METHOD
AND PERCENT IMPERVIOUS FOR UNIT HYDROGRAPH METHQD -

Frequency. .. i

z 5 io TG0
0.84 . 0.85" 0.87 0.9
0.68 0.69 0.73 - 0.80
0.57 0.61 T0TeE 0.79
0.50 0.54 0.62 0.76
0.46 0.50 0.59 0.73
0.42 0.48 - 0.56 0.72
0.42 0.46 0.55 0.7
0.41 0.45 - 0.54 . 0.71
0.62 0.66 0.72 0.82
0.64 - 0.68 0.73 0.83
0.70 0.73 0.79 0.86
0.55 0.58 0.64 0.73
0.48 0.51 0.57 0.68
0.43 0.46 0.53 0.65
0.40 0.43 0.50 -0.63
0.39 0.42 0.49 0.62
0.37 0.40 0.48 0.61
0.60 0.63 0.69 0.77
0.63 0.66 0.71 0.79
0.68 0.72 0.77 0.83
0.52 0.54 0.59 0.67 -
0.44 0.46 0.52 0.61
0.39 0.41 0.47 0.57
0.36 0.38 0.44 0.54
0.34 0.36 0.42 . 0.52
0.33 0.35 0.40 0.51
0.58 0.60 0.65 0.72
0.61 0.64 0.68 0.75
0.67 0.70 0.74 0.80




Land Use or

<::> rface Characteristics

4.

.

]

9.

Single Family (Soil Group A)

Percent
Imgervious

1/8 Acre 50
1/4 Acre 38
1/3 Acre 30,
1/2 Acre 25 -
3/4 Acre 22
1 Acre 20
‘Multi-Family (Soil Group A)

- Muiti-Unit (detached) 60
Multi-Unit (attached) 65
Apartments 75
Industrial: v

Light Areas 70

Heavy Areas 80
Playgrounds: 15
Schools: 40

6. Railroad Yard Areas: 30

Undeveloped Urban Areas:

Offsite Flow Analysis 45

(when land use not defined)
Streets:

Paved 99. .

Gravel 00
Drive, Parking Lots and Walks:. 96
Roofs: 50

10.

. 11. Urban Lawn Areas (See Note No. 1 below):

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

Soil Group B

Slope less than
Slope 1% to 4%
Slope more than

S0il Group C
Slope less than
Slope 1% to 4%
Slope more than

1%
4%

1%

4%

1%
4%

00
00
00

00
00
00

00
00
Q0

Frequency

z 5 Is T0
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 .  0.50 0.64 0.70
0.65 0.68 0.72 0.77
0.68 0.69 =NORT3 0.80
0.74 0.76 0.79 0.84
0.33 0.35 0.42 0.55
0.4  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 0.3] 0.39 0.




i

|
i

j Land Use or Percent Frequency
'<::>rface Characteristics Impervious 2 5 10 T00
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

S
.

b e

[
1

o

[

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 dincreased 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 soils with slow
infiltration rates. Group D soils are poor-drained, fine textured soils with
very slow infiltration rates. S '

GENERAL NOTE: These Rational Formula Coefficients may not be valid for basins -
320 acres or larger. - ' : " \
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. ATTACHMENT F

DETERMINATION OF DIMENSIONLESS
- WATERSHED CONVEYANCE FACTGR ()

B =g + @

A | Classification
‘0.6 Extensive channel improvement and storm sewer-system, closed
’ conduit channel system
0.7 Moderatevchanne1 improvement and storm sewer systen.
0.8 Some channe]vimpr0vement and storm sewers, mainly;E1eaning
and enlargement of existing channel. . ' '
0.9 Little channel improvement and storm sewers.
1.0 Natural channel conditioné.
o CTassification
0.0. " No channel vegetation.
0.1 Light channel vegetation.
0.2 Moderate channel vegetation.
- 0.3 Heavy channel vegetétion.
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SYMBOL

HYDROLOGIC
GROUP-

'Aa

Ab
Ba -
Bb
Ca
Cb
Cc
Cd
Ce

‘Ea

Eb
Ec
Fa-
Fb
Fc
Ga
Gb
la
Ib
Ic
La
Lb
Ma
Mb
Mc
Na
Oc
0d
Pa
Pb
Pc
Pd
Ra
Rb

- Re

Rd
Sa
Sb
Sc
Ta
Tb
Ua
Ub
Uc \
Ud
Ue
Ya
Yb
Ve
Vd
Ye
Vf
Wa
Wb

OO NN ON O UOoOOmO OO0 >0

EXHIBIT NO. 1

SOIL LEGEND-

~

NAME

'A]bioh—She]]abarger sandy loams, 1 fo 4 percent slopes -

Albion and Shellabarger sandy loans, 7 to 15 percent slopes
Blanket silt loam, 0 to 1 percent slopes

Blanket silt loan, 1 to 3 percent slopes

Canadian fine sandy loan

Canadian-Waldeck fine sandy loams

Carwile fine sandy loam

Clark-Ost clay loams, 1 to 4 percent slopes

Clime siity clay, 3 to 6 percent slopes

Elandco silt loam

Elandco silt loam, occasionally flooded

Elandco silt loam, frequently flooded
Farnum loam, 0 to 1 percent slopes
Farnum loam, 1 to .3 percent slopes
Farnum loam, sandy substratum, 0 to 1 percent slopes
Goessel silty clay, 0 to 1 percent slopes :
Goessel silty clay, 1 to 2 percent slopes

Irwin silty clay loam, 1 to 3 percent slopes -

Irwin silty clay loam, 3 to 6 percént slopes .- :
Irwin silty clay loam, 2 to 6 percent slopes, eroded
Lesho Toam

Lincoln soils

Milan loam, 1 to 3 percent slopes

Milan form, 3 to 6 percent slopes

Milan clay loam, 2 to 6 percent slopes, eroded .

Naron fine sandy loam .

Owens clay loam, 1 to 3 percent slopes

Owens-Rock outcrop complex, 3 to 10 percent slopes
Pits :

Plevna fine sandy loam _

Pratt Toamy fine sand, undulating

Pratt-Tivoli complex, rolling

Renfrow silty clay loam, 1 to 3 percent slopes

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

e T

" Tabler-Drummond complex
~ Urban land-Canadian complex

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

- Urban land-Tabler complex
~Yanoss silt loam, O to 1 percent slopes

Yanoss silt loam, 1 to 3 percent slopes
Yanoss silt loam, 3 to 6 percent slopes

Vanoss_si]t loam, 3 to 6 percent slopes, eroded
Yernon sandy loam, 1 to 3 percent slopes

Yernon sandy loam, 3 to 6 percent lopes
Waldeck sandy loam :

Waurika silt loam




SHEET NUMBER 25

KANSAS

SEDGWICK COUNTY

(Joins sh




"Yvd NOTVAY ¥04 SNY1d JOVNIYG 1Svd TIV SIOVIdY
‘C0/+1/270 NO (3SIA3Y ‘NV1d J9YNIV¥Q q3SIATY SIHL

ouEl

9L

o9l
19-95 i0]
L8 $101
&£y SI0]
S5-08 5401

Ya-18 I-51 5101

TAIN ¥L0IE =G

Toel -5 5101
LEs) ©-0t 'v=1 5107 z:_nﬁ
TR
UsiTl =42 501
oo it -2 ik it Sion
' -1 5928 TE-IE 'TT 101
o) 98-92 5101 o
0] S8 510)
ZREL SE-4% TC0T "L1~L 5101
outl 1608 "t-SL 'G5 S101
70N B9 “15-5F $101
oxT 61-81 "9-1 §10)
TR ALY

TR
fomyBi 98X 10 °5 vy
sgw 7/4 1 py AL pun 4OY p
‘Uoapoay 203 P2 S W0 0, papsH) - B5f M
AL ¥EESI="0
AomEI 96 puo
S0 WY W1 PY BML P T
‘sanjpy [pauiod 36p2 auy, o}
seque 0 go M3 'S 00 p, PRSI - L5f NG

oo A o °S od Pug Py KL s
W Aod Jawag 030) 3w ads ¥y - o5l A

RNLYO ALD 8E'ZGL="843
TANON BTOH I~
SIGEf 800 10 Py S|
A Jjod smag 3%0) 3 W S Y - S5f mA
PALYO ALD 6¥'SSL="233 .
‘TANON 6T¥EL="89]
£o8eh Isnoy o
Py L 3PS W N IS swm »N 4
k o 3) '3 -
"SOOHLIN TOWAINGD. FHNIVIC GIACHY VA 0 A s [E T 3 S A e
F ONOd GI50d0Hd 0L NWAG 01 030V9 38 THS L NISVE LR
A N IS HiE Buxod pS 0
'SQOHLIN JONVAIANOD JVNIVHO QIACHAdY VIA o ot A 13wk shpus st - £5F 18
9f ONOd Q3S0dO0¥d 01 NWHO 01 030v9 38 TWHS 9 NISVE WIYG 410 BT
UAON BIICTI="233
'SOOHLIN 3HWAIANOD JNWNIYVYO QIACHIY YA opon WY 0 W
S ONOd GI50d08d O) NY4G 0L 030W9 38 TWHS G NiSva "N S WLE 969 W 10 N 2t
X “PY RAL 0 3 3 y/L g L, - T5F NG
- ‘SQOHLIN JONVATANOD FOVNIVHO Q3ACHddY YA PO A 1Byt
¥F ONOJ (G350d0¥ OL-NN¥Q 0L G30V9 38 TNHS ¥ NISVE TRIN S5gee Lot
B F.984 5%00 WY B 3
"SOOHLIN JONVAIANOD 3VNIVHA CHACHdAY YA s g e W N i
of ONOd Q350d0N4 OL NI OL GIGVY9 38 TIVHS € NISVE o AL R 3 o o/ e L, - sk ma
WUYG AD SLShE=

“SGOHIIN IONVAIANOD JOVNIVHO QRACHdAY YIA
2§ ONOd Q3S0d0d O NVYG OL GIOV¥9 38 TWHS. Z NiSv8

’ "SOOHIIN JONVATANGD 30VNIVYQ BAHAAY YA
;azsamo%ﬁszs_nEaaéuufixm_z.mé

NOLYAFT3 ONLISIX3 HLYN

&
&
»
P

Q
é
JIOHNYH ONY HIMIS R¥OLS ———e——

NOUYATT INIOd HOH
NOIYAITY 10dS

- {4INMO A8) LTINE ONV ¥IN3S MHDIS YA

L3N ONY 43MIS MHOLS ——8——

el

a

AAVONAOR NISYE HOPYN —— -

¥3UN3 300N
(Z0) MO ¥3LYM NHOLS HONIN
(0010) MOIHIA0 HILYA NHOLS HOPVN

Eaz%m NISYG HONIN =========c=s

®

YILINIG NISVB
AMYONNOE dNO¥D 08
aN3on

N YE 3 N O N M
“py B 10 3 3w 771 od L, - ook me

d¥W ALINIDIA
HI¥ON IS HLLE
vy
133r08d
-
2 =2
8 5 B
L
HI¥ON "1S HISY

LIt

UON SWAITKIO SSTING v 23d/M 3did NOUt 3/ = o
NOUYATIZ ‘OA''N 404 SNOUYATEE 10dS OL 00C1 Qav
00t = | TS

SYSNVY  AINNOD XIOMIaTFs
VIIHIM 0L NOLIOGY NY

Advd NO TV

401 NYid F9vNIvea

g3y 3/§ punoy
A=Y ST AL ‘ay %5
t/) A4S Py 35

542 §¢=010
Henng Hoy

Y

3557 1 0}

BeELl=

B ooigya 0'PES1="sHa §=
¥ IS3y  OOESI=OR0IS T E)

F5

opge =20t

¥ puog 0
‘‘‘‘‘‘‘ A"
: 7
e BT
— =l
y8_ ST

1ECL
é 3
V4 5

v

39018- V3

o~

.
: k
e
AN
TS
:
| AN
e s TN
Bl :
[s]
E v\ S
! | Ko
I T Sm
e &l
S 4 :
b T 1’
H AL
N
b )
unge J
oM A
S ;
!
m Bl
Rt
N b +
ko :
I\ '
:
;
#
\J
3
b X
E .

Zee)= =
[0£€ 1 =3001S

Q 3A3S3Y

TISEL= P Olohg  opeg1=""sma
@ 00ETI=210IS
9 puog

z_ﬁn_n_ﬁm«o !

N

“y,

19="001p
HOHAQ 4oH

et

£ry.
0usy a4 UdmO)

T1=®'5Ka

Gegpi= P Wigyg
0°0FE L =31035
. JA

puog @ IANIS

T

]
=5
8%
e £ M
'y
A (1520 26od BRI uitl) \ E@
3 JuswiRsny bowosg =

]

ChE

4s

o

¢
¥
NI S 3
2 S N - E
el N -z %
¢ Y s B
o \ R g
g g - 4 f — 1 001 . R H
) hv\ “‘ N 4 ' eeet= S N | 5
4% iy £ o x 0°0EC 1 =2NPIS k1 o
b , 1= H U0 4
X 2 z i A £
2N =
2P, T\ 4 3. z ] 3
SN ot \.\ H g 3 CEIES a3 |13 ;
X T i 2 3 = oert €
A L 7 Y
ST PN T T :
- A 8 ' 2 - |
\\ 2 rals o 15 : @ m <l
& X S f 91 - 3 2 i IR
T Za N\ ™~ i
& EONNMYLN ) K3 3SR
A ANREN NS M~ £ e g ==y
S v R.h;ﬂ. 4 = F xn H E:. mu
.............. N °S 758 57 N3 INES: :
A RERN z| 2 ﬂ% @ 74._5 s i1
i henks" i T 5 € = = S SRR A 2
Ww /@ . \ ..w 85 _s m Jﬁ Tawao3 [ 0r— /
\! [=4
S. S Eh] st B " e
158 0%, | 2 B / 5882 |
b
N . 14702
= I - Hevd NOTVAY o
/ W
TG = 158 S _— | ~
. Am = o % (s e
= W v £
\@;Z,mmb S R T R S uauszso g_ﬁmwwn,/. e 7 S AN LR
\ e mtaa ozl

9% p/¢ pundj
M-1-4 'S9z AL
82 95 "b/1 #S 03 TN

NI -
20U3f U UMM

Bunio)3;
Bunyzon—doy §(es) /A
adg uoy /8 PUey
- (=d 597 dayj
EAC N L

A 3ovivaa\ 1 BE20\2002\:0
G1 243d0  HAY "UNST

) WS

g
b\
L

wd §0:£Z:20

\_/

\/




S—-4S, ‘03N0Z
g3y 8/g puncy " " adig /¢ punoy
#-l-y ‘59 .em\_ﬁ 295 9707 e 03LYIdNN th-1-¥ 'S9g "dny 'gg oag
1/b HS 2u0) 7S —adiy 0 dof. sparduy HIINNIY Y 394039 B 1 NvY 1198 P/ KS 103 WS oo
’ = — S st : = === g
osns® % v :
wmoq M) 9°9p| I j.n% S
E00E-Z9Z-OLE XV4 + L6FL-TIL-9LE TAIN OFEEL =y ¥l = ]
ZOZLY SYSNVYX ‘VLIHDIA - ¥Y3IJOL 'S €0E wnjog b.u Ohbi= M S
Vd WEENSQSU %:tmm:.“msw Nuxo.;mm\oxn_ OAIN ¥ LESI=T004 JUVIS L ol m .....
< )z
70/71/1 Q3SIA3Y 8. sy @ V|8
AN _
Z# anod Ll
« |
1
13 1
44 \ 3 I
\ Y
3
(o ] J
0; ———e I H
—_— KNI — < zo_bﬁoxu
300 ¥3ddid 5
lz N, & T
, NP S i
8l 3 T Y : @
[
NOILQAY Hdvd NOTVAY i
SV GiLvid 38 0L ww
S-4S,, {Q3INOZ 3
Q3LLYIdNN = = g <
J1T AYVd NOTVAY 2R
N //ﬁ/ 8. INISH 3
SN S OB
N wniog KD 991=_ =
. ) _ NN NN 0bEeL =P 18
s FE e . N wmog A 0= ™
coet P . Vit SIOT . / AN #LECI=100d ULVIS
§161 Usee L -l sion AN
130 ,r .......................
VT D TATN) NOVAITS SONINIG0 RN b
IEHEEN,
=3y jo dot R
dvi ALINIDIA
HINON °IS HL/E - -
i
t N
| .
| V3w [(JEAEN
| 193r0dd
| N\
= [ 2 4 [
I ¥ 55 L ® "
| v s ol
_ EERCILYS
T
| ' m \/ 197
i ! o
SN TS TLSY ¢ ol &
HL 1]
] = /f £
niy ADOIOHOAH 404 SNOUYINDTYD ONILMOANS 335 v 3 /
%J t
X —, } H
FIOHNVN ONV ¥3M3S AY0IS ——e—— VK& o
13N ONY 4IMIS N4OLS ———m——o
REETREREIY o

WO MIIYM MYOLS
AUVONAOS NISYE HONIN _ ===m==m=n=="
HILINIAN NiSYE &

N39O

Q01 = i TWIS

SYSNYY AINOD HOMOTS
VIHOM 01 NOLIGdY NY
e N

NS Hvd NOTany

NYTd F9NIvda ERICAN

. 82 395 '$/1 MS eui0) MN|

)18 d3d0 MYS UNSO

v

"0 00T\LLEE0\E00T\D

W
3\

IM0'39VNIVIQ\D
007001 =1

wd 84:€270  $002-90-2t

Q3LLYIdND

02-35, *GIN0Z
43A070 1LSIHM ¥ NS

QILLYIdNA
SISNYL INIAN

02-1S, 43N0z
dH3CT 7 3NIATVHI0 ¥ 4 SIAVT JHL

()

Q3UVIdNN

0¢-4S, ~03NOZ
HOS0O "3 SIONVY] B 0 AdMiL

L2-4S, -Q3NGzZ
Q3LYINN
NIGBAY1 "3 QTNOQ

()

Q3LYIdNN
1SNYd 'A3d 1100

L02-4S, Q3N0Z
'S ASivd




