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Angel Acres 2" Addition

Wichita, Sedgwick County, Kansas
04/20/00

Angel Acres 2™ Addition is a residential development at 50" Street South and
Seneca in Wichita, Kansas. The platis 19.4 acres, which will be split into 44
lots, streets and a detention pond. The 19 acres consists of primarily Canadian
fine sandy loam soul that is nearly level in the S 12, N 12, S 12, NW % Section 20,
T28S, R1E of the 6 P M. The drainage plan, supporting computations and data
for the Angel Acres 2" 4 Addition drainage plan are presented herein.

Hydrology

The existing landscape is nearly level cultivated agricultural field. The

O surrounding area is predominately flat so very little offsite drainage was included
in the study of this property. An existing residential development borders this
property on the south. It appears that a small portion of the pIat to the south
(South Seneca Gardens 2™ Addition) drains onto Angel Acres 2™ Drainage for
this small portion has been accounted for in this drainage plan. Currently most
of the plat drains to the west to a low point in the field on the east side of
Seneca. During a large storm, storm water may flow into Seneca and then north
until it reaches the ditch to the west. About 4 acres of the plat drains to the east.
This corresponds with the South Wichita Drainage Study by Van Doren, Hazard
and Stallings. That study also illustrates a proposed detention pond (pond 7) to
the east of this plat.

The proposed drainage plan for Angel Acres 2™ follows the VHS study and
discharges water to the east to an apparent low area east of McLean Blvd right-
of-way. For the western part of the property a detention pond is proposed. The
pond would be a groundwater pond, to enable adequate depth for a storm sewer
system outfall and provide fill material for site grading. The pond will have a
controlled discharge into the 7'x3’ RCB that is under Seneca north of this plat.
The pond will serve to provide detention for the western portion of this plat and
will reduce runoff significantly.

The pond level will be controlled by the groundwater elevation but the pond

| O outlet elevation was used as the static water surface elevation for storage
e volume calculations.
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Runoff coefficients were estimated based on tables presented in the Design Aids
section and existing land use. A map showing the basin boundaries, drainage
calculations and HEC-HMS outputs are included.

The analysis made is based on the available site data which includes the
following: 1” = 100’ topographic map with 1’ contours of the site and adjacent
areas, USGS topographic map, Sedgwick County Soil Survey Map and
references noted herein.

Storm Sewer Design

The preliminary design for a storm sewer system has been completed at this
time. The storm sewer system was designed for the 10-year storm event and
the condition that water would be contained within the curb area. The 100-year
storm event will be contained within the street right-of-way and adjacent reserves
and easements.

Anticipating the development of the adjacent land to the north minimized storm
sewer requirements. [f the north tier of lots is graded toward the street, backyard
storm sewer can be eliminated. The same thing can be done on the property to
the north if that land is developed similarly. Excess excavation from the pond
can be used to slope the ground with a gentle slope from the north property line
of Angel Acres 2" to the north onto the existing farmland. This decreases the
amount of storm sewer required and allows the ground to continue to be farmed
at this time.

Design Aids

This section includes material used to assist in designing the drainage system.
A 1”=100’ scale drainage plan map is enclosed in the pocket.

References

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

Rainfall Intensity Tables for Counties in Kansas, Kansas Department of
Transportation, June 1997.

Rainfall Maps based on Storm Intensity and Duration, Dodson and Associates,
Inc., Hydrologists and Civil Engineers.

Soil Survey of Sedgwick County, Kansas, US Department of Agriculture, Soil
Conservation Service, 1979.
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Angel Acrés 2nd Addition
PEC Project No. 36-00081-4649

-Existing Conditions

BaSin Area t. CN Qz Q1o 0100
(acres) (cfs) (cfs) (cfs)

West 19.28 65 min 71 8.6 20.8 40.3
East 4.03 23 min 71 3 6.8 13.1

Developed Conditions

Time of Concentration = 15 minutes

CN=75
Basin Area Qz 010 0100
(acres) (cfs) (cfs) (cfs)
West
A 4.44 4.9 10.4 18.7
B 1.14 1.3 2.7 4.8
C 4.56 5 10.7 19.2
D 0.18 0.2 0.4 0.8
E 0.19 0.2 0.4 0.8
F 0.7 0.8 1.6 3
G 0.99 1.1 2.3 4.2
H 2.38 2.6 5.6 10
I 0.75 0.8 1.8 3.2
J 2.75 3 6.5 11.6
K 1.2 1.3 2.8 5.1
Total 19.28 21.2 45.2 81.4
Pond Discharge 3.2 7.9 15.4
East
L 1.77 2 4.1 7.5
M 0.83 0.9 1.9 35
N 0.88 1 2.1 3.7
0 0.55 - 0.6 1.3 2.3
Total Out 4.5 9.4 17

4/19/00
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(::) Project : angelacres2nd Run Name : Run 11

Start of Simulation : 11Jan00 0000 Basin Model : Existing Conditions
End of Simulation : 12Jan00 0600 Precip Model : 2-Year Storm

Execution Time : 19Apr00°1140 Control Specs : 24 Hour Rainfall
Hydrologic Discharge Time of Total Drainage
Element Peak . Peak Volume Area
(cfs) (ac ft) (sqg mi)
West 8.6003 11 Jan 00 1230 1.6996 0.030125
East 2.9531 11 Jan 00 1210 .0.35527 0.006296875
Sink-1 10.028 11 Jan 00 1230 2.0549 0.036421875



(::) Project

HMS * Summary of Results

: angelacres2nd

Start of Simulation : 11Jan00 0000
End of Simulation : 12Jan00 0600

Execution Time

: 19Apr00 1140

Run Name : Run 12

Basin Model
Precip Model
Control Specs

Existing Conditions
10-Year Storm
24 Hour Rainfall

Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area

(cfs) (ac £ft) (sq mi)
West 20.845 11 Jan 00 1230 3.7481 0.030125
East 6.7594 11 Jan 00 1210 0.78346 0.006296875
Sink-1 23.893 11 Jan 00 1230 4.5316 0.036421875




(::) Project

HMS * Summary of Results

: angelacres2nd

Start of Simulation : 11Jan00 0000
End of Simulation : 12Jan00 0600

Execution Time

: 19apr00 1141

Run Name : Run 13

Basin Model
Precip Model
Control Specs

Existing Conditions
100-Year Storm
24 Hour Rainfall

Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area

(cfs) (ac ft) (sq mi)
West 40.314 11 Jan 00 1230 7.0398 0.030125
East 13.146 11 Jan 00 1200 1.4715 0.006296875
Sink-1 45.956 11 Jan 00 1220 8.5113 0.036421875




HMS * Summary of Results

(::) Project : angelacres2nd Run Name : Run 3

Start of Simulation : 11Jan00 0000 Basin Model : Developed Conditions

End of Simulation : 12Jan00 0600 Precip Model : 2-Year Storm

Execution Time : 19Apr00 1051 Control Specs : 24 Hour Rainfall
Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area

(cfs) (ac ft) (sq mi)
A 4.9126 11 Jan 00 1200 0.47901 0.0069375
B 1.2613 11 Jan 00 1200 _0~.‘12299 0.00178125
c 5.0454 11 Jan 00 1200 0.49195 0.007125
D 0.19916 11 Jan 00 1200 0.019419 0.00028125
E 0.21022 11 Jan 00 1200 0.020498 0.000296875
F 0.77451 11 Jan 00 1200 0.075519 0.00109375
G 1.0954 11 Jan 00 1200 0.10681 0.001546875
H 2.6333 11 Jan 00 1200 0.25676 0.00371875
I 0.82983 11 Jan 00 1200 0.080913 0.001171875
X 3.0427 11 Jan 00 1200 0.29668 0.004296875
<::) 1.3277 11 Jan 00 1200 0.12946 0.001875

L 1.9584 11 Jan 00 1200 0.18095 0.002765625
M 0.91835 11 Jan 00 1200 0.089544 0.001296875
N 0.97210 11 Jan 00 1200 © 0.094785 0.001372787
(o) 0.60315 11 Jan 00 1200 0.058811 0.000851763
Reservoir—2 3834k ' 1+ 3—Fon—g-o-—136-0—2+4 666 6036412056~
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Project :

start of Simulation :

End of Simulation :

Execution Time :

HMS * Summary of Results

angelacres2nd

11Jan00 0000
12Jan00 0600
19Apr00 1050

Run Name

Basin Model

: Run

Precip Model :

Control Specs :

4

Developed Conditions
10-Year Storm
24 Hour Rainfall

Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
(cfs) (ac £t) (sq mi)

A 10.429 11 Jan 00 1200 0.99153 0.0069375

B 2.6777 11 Jan 00 1200 0.25458 0.00178125

o] 10.711 11 Jan 00 1200 1.0183 0.007125

D 0.42279 11 Jan 00 1200 0.040197 0.00028125

E 0.44628 11 Jan 00 1200 0.042430 0.000296875

F 1.6442 11 Jan 00 1200 0.15632 0.00109375

G 2.3253 11 Jan 00 1200 - 0.22108 0.001546875

H 5.5902 11 Jan 00 1200 0.53150 0.00371875

I 1.7616 11 Jan 00 1200 0.16749 0.001171875

J 6.4593 11 Jan 00 1200 0.61412 0.004296875
<:;> 2.8186 11 Jan 00 1200 0.26798 0.001875

L 4.1574 11 Jan 00 1200 0.39527 0.002765625

M 1.9495 11 Jan 00 1200 0.18535 '0.001296875

N 2.0636 11 Jan 00 1200 0.19620 0.001372787

o 1.2804 11 Jan 00 1200 0.12174 0.000851763

Reservoir— 90479 1+i—Fen—00—idtd—5:3-08tmem—mmere——— -8 3-6 4320 56—




HMS * Summary of Results

(::) Project : angelacres2nd Run Name : Run 2

Start of Simulation : 11Jan00 0000 Basin Model : Developed Conditions

End of Simulation : 12Jan00 0600 Precip Model : 100-Year Storm

Execution Time : 19Apr00 1051 Control Specs : 24 Hour Rainfall
Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area

(cfs) (ac ft) (sq mi)
A 18.733 11 Jan 00 1200 1.7888 0.0069375
B 4.8098 11 Jan 00 1200 9.45930 0.00178125
C 19.239 11 Jan 00 1200 1.8372 0.007125
D 0.75944 11 Jan 00 1200 0.072521 ' 0.00028125
E 0.80163 11 Jan 00 1200 0.076550 0.000296875
F 2.9534 11 Jan 00 1200 0.28202 0.00109375
G 4.1769 11 Jan 00 1200 0.39886 0.001546875
H 10.041 11 Jan 00 1200 0.95888 0.00371875
I 3.1643 11 Jan 00 1200 0.30217 0.001171875
J 11.603 11 Jan 00 1200 1.1080 0.004296875
<:;> 5.0629 11 Jan 00 1200 0.48347 0.001875

L 7.4678 i 11 Jan 00 1200 0.71312 0.002765625
M 3.5019 11 Jan 00 1200 0.33440 0.001296875
N 3.7068 11 Jan 00 1200 0.35397 0.001372787
(o] 2.3000 11 Jan 00 1200 0.21963 0.000851763
Reservoir—2 17915 +i-Fan—00—i240——9+2375 - 0364120650~




Detention Pond Desion
J

Elev Area S}av‘a,cu; V?J fommg.
( total)

78 139 Ac 0 Ak

79 [93 Ac .46 Hc-£+

€0 [.L8 Ac 3.065 Ac-ft

gl .43 Ae 4.2 fc-Ft

¥z 2.03 Ac 675  pe-ft

Raﬁ/\?. Curve 1@7 24’ HCIO

Tl water

[=27%" 3" channel L |{
£ olne 780 Fie 0.0(2
g oyt - 7. 84 5= 0,002
Q@ Elevation Clev-
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L oot 79. 21 79
/72 ¢t 79 77 80
D cts 204 €l
24 cfs 7242 ¥
F0 fs 74, 60

Rasins  A-K  are directed +o pcnd
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HMS * Summary of Results for Reservoir-2

Project : angelacres2nd Run Name : Run 6
Start of Simulation : 11Jan00 0000 Basin Model : Pond Only
End of Simulation : 12Jan00 0600 Precip Model : 2-Year Storm
Execution Time : 19Apr00 1536 Control Specs : 24 Hour Rainfall

Computed Results

Peak Inflow 1 21.332 (cfs) Dbate/Time of Peak Inflow : 11 Jan 00 1200
Peak Outflow : 3.1724 (cfs) Date/Time of Peak Outflow : 11 Jan 00 1300

Total Inflow : 1.29 (in) Peak Storage
Total Outflow : 1.27 (in) Peak Elevation

0.92633 (ac-£t)
78.634 (£t)



Project : angelacres2nd

HMS * Summary of Results for Reservoir-2

Run Name : Run 8

Start of Simmlation : 11Jan00 0000 Basin Model : Pond Omnly
BEnd of Simulation : 12Jan00 0600 Precip Model : 10-Year Storm
Execution Time s 19Apro00 1537 Control Specs : 24 Hour Rainfall

Computed Results

Peak Inflow H
Peak Outflow :
Total Inflow :
Total Outflow :

45.285 (cfs)
7.3337 (cfa)
2.68 (in)
2.63 (in)

Date/Time of Peak Inflow
Date/Time of Peak Outflow

11 Jan 00 1200
11 Jan 00 1250

Peak Storage : 2.0110(ac-£t)
Peak Rlevation : 79.343(ft)



HMS * Summary of Results for Reservoir-2

Project : angelacres2nd Run Name : Run 10

Start of Simulation : 11Jan00 0000 Basin Model : Pond Only
End of Simulation ¢ 12Jan00 0600 Precip Model : 100-Year Storm
Execution Time : 19Apr00 1538 Control Specs : 24 Hour Rainfall

Computed Results

Peak Inflow : 81.345 (cfa) Date/Time of Peak Inflow : 11 Jan 00 1200
Peak Outflow : 15.386 (cfs) Date/Time of Peak Outflow : 11 Jan 00 1240
Total Inflow : 4.83 (in) Peak Storage : 3.6873(ac-£ft)

Total Outflow : 4.76 (in) Peak Elevation : 80.355(ft)



CURRENT DATE: 04-18-2000 FILE DATE: 04-18-2000
(:::> CURRENT TIME: 16:46:30 FILE NAME: ANGELZND

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

r T T !
| ¢ | SITE DATA ! CULVERT SHAPE, MATERIAL, INLET |
| u I —
| L | INLET OUTLET CULVERT | BARRELS |
| v | ELEV. ELEV. LENGTH | SHAPE SPAN  RISE MANNING  INLET |
[NO.] (FO) (ft) (ft) | MATERIAL (fty  (ft) n TYPE |
| 1] 78.00 76.84 275.00 | 1 RCP 2.00 2.00 .012 CONVENTIONAL|
2] I |
3] I I
4| | I
|5 | | I
N | |
L ! 1 1
SUMMARY OF CULVERT FLOWS (cfs) FILE: ANGEL2ND DATE: 04-18-2000
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR

78.00 0.0 0.0 0.0 0.0 0.0 0.0 6.0 0.00 0
79.21 6.0 0.0 0.0 0.0 0.0 0.0 .0 0.00 ©
79.88 12.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0

Q 80.40 18.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O

82.43 24.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
84.60 30.0 0.0 0.0 0.0 6.0 0.0 0.0 0.00 0
87.25 36.0 0.0 0.0 8.0 0.0 0.0 0.0 0.00 0
89.41 40.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
94.34 48.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 ©
98.58 54.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 ©
103.28 60.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
0.00 8.0 0.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS  FILE: ANGEL2ND DATE: 04-18-2000
HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
78.00 0.000 0.00 0.00 0.00
79.21 0.000 6.00 0.00 0.00
79.88 0.000 12.00 0.00 0.00
80.40 0.000 18.00 0.00 0.00
82.43 0.000 24.00 0.00 0.00
84.60 0.000 30.00 0.00 0.00
87.25 0.000 36.00 0.00 0.00
89.41 0.000 40.00 0.00 0.00
94 .34 0.000 - 48.00 0.00 0.00
98.58 0.000 54.00 0.00 0.00
Q 103.28 0.000 60.00 0.00 0.00

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000




FILE DATE: 04-18-2000

CURRENT DATE: 04-18-2000
CURRENT TIME: 16:46:30 FILE NAME: ANGEL2ND

PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft) BY 2.00 ¢ft)) RCP

DIs- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET W
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (fty (ft) (ft) (fps) (fps)

O

0.00 78.00 0.00 0.00 O-NF 0.00 0.00 0.00 -0.25 0.00 0.00
6.00 79.21 1.21 1.21 1-s2n 0.85 0.8 0.76 0.37 5.45 3.21
12.00 79.88 1.81 1.88 2-M2c 1.30 1.26 1.26 0.76 5.8 3.96
18.00 80.40 2.40 1.75 2-M2¢ 2.00 1.52 1.52 1.11  7.03 4.42
24.00 82.43 3.16 4.43 2-M2c 2.00 1.72 1.72 1.44 8.37 4.75
30.00 84.60 4.13 6.60 2-M2¢ 2.00 1.90 1.90 1.75 9.81 5.00
36.00 87.25 5.28 9.25 4-FFt 2.00 2.00 2.00 2.06 11.46 5.20
40.00 89.41 6.14 11.41 4-FFt 2.00 2.00 2.00 2.26 12.73 5.31
48.00 94.34 8.17 16.34 4-FFt 2.00 2.00 2.00 2.66 15.28 5.50
54.00 98.58 10.25 20.58 4-FFt 2.00 2.00 2.00 2.95 17.19 5.62
60.00 103.28 13.36 25.28 4-FFt 2.00 2.00 2.00 3.25 19.10 5.72
inlet face invert 78.00 ft El. outlet invert 76.84 ft
inlet throat invert 0.00 ft El. inlet crest 0.00 ft

kxk¥x SITE DATA *kxkk CULVERT INVERT se Yo e e e e e do e de de e dde e

INLET STATION 0.00 ft
INLET ELEVATION 78.00 ft
OUTLET STATION 275.00 ft
OUTLET ELEVATION 76.84 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0042
CULVERT LENGTH. ALONG SLOPE 275.00 ft

e de e de e CULVERT DATA SUMMARY it v e e e e v e e e e e e e e e o e e e e e de e

BARREL SHAPE CIRCULAR

BARREL DIAMETER 2.00 ft

BARREL MATERIAL CONCRETE

BARREL MANNING'S n  0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL GROOVED END IN HEADWALL
INLET DEPRESSION NONE




CURRENT DATE: 04-18-2000 FILE DATE: 04-18-2000
(:::) CURRENT TIME: 16:46:30 FILE NAME: ANGEL2ND

TAILWATER

*xkkkxk REGULAR CHANNEL CROSS SECTIQN ***ikwwkiiwiias

BOTTOM WIDTH 3.00 ft
SIDE SLOPE H/V (X:1) 0.0
CHANNEL SLOPE V/H (ft/ft) 0.002
MANNING'S n (.01-0.1) 0.012
CHANNEL INVERT ELEVATION 76.59 ft

CULVERT NO.1 OUTLET INVERT ELEVATION 76.84(ft

#xwexex UNTFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) ~ (ft) NUMBER  (ft) (f/s) (psf)
0.00 76.59 0.000 0.00 0.00  0.00
6.00 77.21 0.715  0.62 3.21  0.08

12.00 77.60 0.693 1.01  3.96  0.13
18.00 77.95 0.668 1.36  4.42  0.17
24.00 78.28 0.644  1.69  4.75  0.21
30.00 78.59 0.623 2.00 5.00 0.25
36.00 78.90 0.603 2.31 5.20 0.29
<:::> 40.00 79.10  0.591 2.51  5.31  0.31
48.00 79.50 0.568 2.91 5.50  0.36
54.00 79.79 0.553  3.20 5.62  0.40
60.00 80.09 0.539 3.50 5.72  0.44

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED

EMBANKMENT TOP WIDTH ) 40.00 ft
CREST LENGTH 300.00 ft
OVERTOPPING CREST ELEVATION 84.00 ft




SWS Line No. 1

S

Project Title: Angel Acres 2nd Addition - Line No. 1 _Project Engineer: Professional Engineering Consuitants
shhec2\haestadistmce\ang2_I1.stm Professional Engineering Consultants - StormCAD v1.0
04/19/00 10:13:44 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



D i Beginning Calculation Cycle -—----=-——oo_____
Discharge: 10.40 cfs at node I-1

Discharge: 13.10 cfs at node I-2

Discharge: 13.10 cfs at node Outlet

ginning iteration 1

(::@charge: 10.40 cfs at node I-1

Discharge: 13.10 cfs at node I-2

Discharge: 13.10 cfs at node Outlet

Discharge Convergence Achieved in 1 iterations: relative error: 0.0
Warning: No Duration data exists in IDF Table

Information: P-1 Surcharged condition

————————————————————— Calculations Complete ——-———e——mmo_________

** Analysis Options **

Friction method: Manning’s Formula
HGL Convergence Test: 0.001000
Maximum Network Traversals: 5

Number of Pipe Profile Steps: 5
Discharge Convergence Test: 0.001000
Maximum Design Passes: 3

————————————————— Network Quick View -—----eeme o _____

Hydraulic Grade |

Label | Length | Size | Discharge Upstream | Downstream |
P-1 35.30 18 inch . 10.40 81.40 81.05
pP-2 85.00 18 inch 13.10 80.62 79.30

| -~ - Elevations  -------eo____ |

Label | Discharge | Ground | Upstream HGL | Downstream HGL |
I-1 10.40 81.97 81.40 "81.40
‘\g 13.10 81.97 81.05 80.62
<‘/Clet 13.10 83.00 79.30 79.30

Elapsed: 0 minute(s) 0 second(s)

O

Project Title: Angel Acres 2nd Addition - Line No. 1 Project Engineer: Professional Engineering Consultants
s:\\hec2\haestad\stmec\ang2_{1.stm Professional Engineering Consultants StormCAD v1.0
04/19/00 10:11:34 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1.
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. Beginning Calculation Cycle

Discharge: 2.82 cfs at node I-1
Discharge: 9.28 cfs at node I-2
Discharge: 14.87 cfs at node I-3 Storm Sewer Stfslbem 055/'3/1 for
ischarge: 16.63 cfs at node I-4 ,
C.scharge: 18.96 cfs at node I-5 /D‘:j’ Storm
Discharge: 20.60 cfs at node I-6
Discharge: 21.05 cfs at node I-7
Discharge: 21.47 cfs at node I-8
Discharge: 21.47 cfs at node J-1
Discharge: 21.47 cfs at node Outlet
Beginning iteration 1
Discharge: 2.82 cfs at node I-1
Discharge: 9.28 cfs at node I-2
Discharge: 14.87 cfs at node I-3
Discharge: 16.63 cfs at node I-4
Discharge: 18.96 cfs at node I-5
Discharge: 20.60 cfs at node I-6
Discharge: 21.05 cfs at node I-7
Discharge: 21.47 cfs at node I-8
Discharge: 21.47 cfs at node J-1
Discharge: 21.47 cfs at node Outlet
Discharge Convergence Achieved in 1 iterations: relative error: 0.0
Warning: No Duration data exists in IDF Table
Information: P-9 Surcharged condition
Information: P-8 Surcharged condition
Information: P-7 Surcharged condition
Information: P-6 Surcharged condition
Information: P-5 Surcharged condition
Information: P-4 Surcharged condition
Information: P-3 Surcharged condition
Information: P-2 Surcharged condition
“nformation: P-1 Surcharged condition
(;) ——————————————————— Calculations Complete - ---=--——ceeoo
** Analysis Options **
Friction method: Manning’s Formula
HGL Convergence Test: 0.001000
Maximum Network Traversals: 5
Number of Pipe Profile Steps: 5
Discharge Convergence Test: 0.001000
Maximum Design Passes: 3
————————————————— Network Quick View —-=-c———mmmme o __
| Hydraulic Grade |
Label | Length | Size | Discharge | Upstream | Downstream |
P-1 193.30 15 inch 2.82 84.60 84 .23
P-2 37.30 18 inch 9.28 84.01 83.72
P-3 191.30 . 24 inch 14.87 83.55 82.72
P-4 270.00 30 inch 16.63 82.63 82.19
P-5 270.00 30 inch 18.96 82.07 81.50
P-6 103.30 30 inch 20.60 81.36 81.10
P-7 37.40 30 inch 21.05 80.96 80.86
pP-8 325.00 30 inch 21.47 80.71 79.82
P-9 135.00 30 inch 21.47 79.67 79.30
| = Elevations  -----———=cemeo——— |
Label | Discharge | Ground | Upstream HGL | Downstream HGL |
T 21.47 81.00 79.82 79.67
(:)tlet 21.47 84.20 79.30 79.30
=1 2.82 84.70 84.60 84.60
I-2 9.28 85.06 84 .23 84.01
I-3 14.87 85.06 83.72 83.55

Project Title: Angel Acres 2nd Addition
s:\hec2\haestad\stmc\angel2_t.stm
04/18/00 05:07:19 PM Haestad Methods, Inc.

Project Engineer: Professional Engineering Consultants
StormCAD v1.0
Page 1 0of 2

Professional Engineering Consultants

37 Brookside Road Waterbury, CT 06708 (203) 755-1666



I-4 .. 16.63 84.20 g2.72 . . . 82 .63
I-5 18.96 83.30 82.19 82.07 :
I-6 20.60 83.20 81.50 81.36
-7 21.05 83.78 81.10 80.96

8 21.47 83.78 80.86 80.71
Qapsed: 0 minute(s) 1 second(s)

Q.

Project Title: Angel Acres 2nd Addition _ Project Engineer: Professional Engineering Consultants
s:\hec2\haestad\stmc\angel2_t.stm Professional Engineering Consuitants StormCAD v1.0
04/18/00 05:07:19 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 2 of 2
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—————————————————— Beginning Calculation Cycle -------—-ceco__

Discharge: 2.10 cfs at node I-1
Discharge: 3.40 cfs at node I-2
Discharge: 5.30 cfs at node I-3
Rischarge: 9.50 cfs at node I-4
‘}scharge: 9.50 cfs at node Outlet
Beginning iteration 1

Discharge: 2.10 cfs at node I-1
Discharge: 3.40 cfs at node I-2
Discharge: 5.30 cfs at node I-3

Discharge: 9.50 cfs at node I-

Discharge: 9.50 cfs at node Outlet

Discharge Convergence Achieved in 1 iterations: relative error: 0.0
** Problem: Flooding in system

Warning: No Duration data exists in IDF Table

Information: P-3 Surcharged condition

Information: P-2 Surcharged condition

Information: I-2 The hydraulic grade exceeds the Rim/Ground elevation
Information: I-2 Flooding condition. -
Information: P-1 Surcharged condition

————————————————————— Calculations Complete —-—-~-—cmmmmom o __

** Analysis Options **

Friction method: Manning’s Formula
HGL Convergence Test: 0.001000
Maximum Network Traversals: 5

Number of Pipe Profile Steps: 5
Discharge Convergence Test: 0.001000
Maximum Design Passes: 3

————————————————— Network Quick View -----ocoemme

<:> | Hydraulic Grade |
Label | Length | Size | Discharge | Upstream | Downstream |
p-1 180.00 12 inch 2.10 85.33 84.70
P-2 132.60 15 inch 3.40 84.73 84.36
pP-3 35.30 15 inch 5.30 84.22 83.98
P-4 250.00 18 inch 9.50 83.75 81.56
| ——mem - Elevations  —-----—---o——-__ !
Label | Discharge | Ground | Upstream HGL | Downstream HGL |
I-1 2.10 85.60 85.33 85.33
I-2 3.40 ‘ 84.70 84.70 84.70
I-3 5.30 86.20 84.36 84.22
I- 9.50 86.20 83.98 83.75
Outlet 9.50 86.00 81.56 81.56
Elapsed: 0 minute(s) 1 second(s)
Project Title: Angel Acres 2nd Addition - Line No. 3 Project Engineer: Professional Engineering Consuitants
s:\hec2\haestad\stmc\ang2_I3.stm Professional Engineering Consultants StormCAD v1.0

04/19/00 11:04:16 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



I Jo | abeg
0’ IA Qvouuoig
spueynsuo) Buusauibul jeuolssajoid 4eauibug 108lolg

9991-552 (£02)

80/90 1D ‘AINQIdlepM  peod apisyoo.g /€
sjueynsuo) Buussuibu3 jeuotssajold

*0U| ‘SPOYIaN peISoe

WV L¥:$0:1L 00/61/40
ws g gbumouns\peisaey\Zoou\:s

£ "ON 8ul7 - UORIPPY PUZ saIdy [ebuy :apL) 109(oid

O

V/N V/IN V/N V/N V/N V/N V/N V/N V/N Y/N V/N V/N|V/N V/N V/N Y/N V/N V/N
G8'S 95'1g GL'€8 114 8s'e 0098 0298 L£°08 L8 SL'S €100 youi g1 |000€00°0 00°05¢. 056 ozt 1PIno v-1| v-d
4584 86°'c8 ceve €L°€ 65°€ 0298 02’98 ceie 9€'18 L0V €100 Uyoul G| 1996€00°0 0€'SE 0€'S 061 -l el ed
iLe 9E'vg €Lv8 6v'e StL o0z'98 0L'¥8 St'ig 0028 44 €100 ydui G | 220v00°0 0geel or'e oc'L €-i cl| 2-d
i9¢ 0Lvg €£€°'S8 0g't i 0L'v8 09°G8 oL'es glL'eg €L2 €100 Your gt 1688500°0 00081 oLe oLe el bl = i
_ W) ) ) W) %
(sny) ) W) W) W) uoneas|g uoneAa|3 uoneAs|g uoneas|3 ym (s)0)
AyoofaA 1OH 1OH 880D 18A0D puUnoJn punoJn HaAY| HaAuj (s10) azs ado|s ) (s)0) Moj4 apON 8poN
abesany Wwegsumog | weansdn | weassumog weanNsdn | weansumog weansdn weansumoq weansdn Anoedep | sssuybnoy uonosg PajonNsuo) yibua abieyosig Jeuonippy weansumoqg | wesnsdn |edig

uodaYy adig




; ' !
g - 18- 1 Shim

TInlet

'S . :f i ey /".”
oo G)IU T(/,g(, Lolaticn i _/,’6 dlp‘fr/), i
y‘i
& 27 Curb Sump 5/ 0.28'
C (0.7 Fond — — —
D 4.4 Curp Sump 5’ 0.18
!
E 0.4 Curb Sump 5 0.16
F I, b 2'xd! o4’ I
_ o Area. . Suimg 2'x2l. 0.8 L
3 x4 o " =
G 2. Area Sump 2¥2. 0.22
H 56  Curb - 10’ 032" (537" CverFlow
, ur &)f}‘l{) ( "_’ Y ‘/LM!Q'Y_‘/
I By Fr e fum{/ e 51q
— [‘ 5 S T ! NAB o )
3 v .‘_/l){b Sung ,0 Lo LV Ut/(i’{(?w\l
- 5 [ Ix 4/ IR > R
K 2.8 i e- 5&.;'1.) 2'x2’ 0.25'
L 4.7 Lurb Suimp 5 0. 27’
141 ,7 Q 2] H o o ! /} !
7} -1 Curb Suny , 0.2
I 2.0 " ~ 2'x 4 015”7
N ' Brza. >0y 2y 2’ 0.20"
c 24! 6,117
@) 3 Areo_ ump 2'x2" 0.16"
YL b ¢ g . Aigiein
‘J F ir Lo s lire
Area. Tildke wicre assopid o b Standacd Criy #f _
Wil 2% &' arda. N L’E?LS , !
I'x4" pP=y7/ A=4 57, “ (50% 0pcn a/uo..) o _
2'x2t p= 8! A= 2 9. £t (5070 open wwa.)
Ré(omm@nd UsSin 2'x 2" area  inlets as
Standard e ‘Huj r;)r‘o'gec{',
J




Street C’a?aa,afj
Ssumé slope = 0.5% (M)

_éﬁ_//’__/;ﬁ_ &/o D’fv'? Oc’&') A¢ fﬁ j/)’,.’?_r.f’iﬁ

ety o

A {0,4 0.47° } Crown 8.7 )OVZ;O,C’,‘

& 2.7 g.29’ 4.8 035'

D 0,4 0,14’ 4-8 018" OK

E 0.4 0.14' 6.8 0.18’ 0K

H 5.6 038" 0.0 047 o

J = 0.3’ .6 0.4%" oKk

L 4.2 0.34’ 7.5 0.42' QK

m 1.9 0.2%' 3.5 0.3’ oL

The  combinec  100- Hears fows  of adiacenty  boasine  dous
i . . .
not  oxeeed e Tmmaximum  street mpac/%\tj{ 2t 537 cts,

I (utrqe shrms  wasin A will overtop the sfreet  Crowin
aond  Lembine with Lﬂmﬂ %. In W 100 vear storm

T /’ . N . g ) o o u / )
e Aow  ie s CoITRi A Fa e Pt T A A Y R
Y 7 Cl;’

Recommend ysin 6.2 walk 8rad¢ and  standard
i’xéiﬁkf curb.



7 _ - Page __  of }
Professional Bngineering Consultants, pa

J3S. TOPEKA = WICHITA, KANSAS 67202 Project__Anael Acres Zrd  Hdd; i76m Date 4//9/00
316-262-2691 = FAX 316-262-3003 %

www.pecl.com = designers@pec].com ltem _ Stieet (G &{W / /'b’f - 106 ‘Bf Shyrm By KER

'fs R-C- w N
03 wcuk Grade |

= ;

(.0.438" dbove K

n=/2+ ;45 xg.02) + (2% 305 % 0.003) + /25 12% 0
.“f:-‘? i

=087+ 4 0763 + 0384 _ /3533

s /Z i 5 ) . /28 s 412 ) T /z . z""x 0438Y ’4 )

A= 22, in 59 P |

P=5 # )
A= 0, F559 506

’ /% 2/5 = 0. 92 o 0“3’ | B S NN S N I

O Q ,_jﬁ_gﬁ ), h : Wg r 0 e =537 c{s




- Ihkm;rsa;

N \hﬂs

suap _w

,/”N/ |* me v v 8 8 vas ", . s o
/r_ " RES URS M " - - - -~ ....otn
e d l_mw_”mwgs_: m " eans a!‘i H

) e L TILL) R e 2
ON il i [ -a:~_1-u|¢ _
\..,_--vcon:.-..n-,.=u n--.uu--“- o- -

--““””-.J_«”i--- « O
'."..lﬁ—- ettt . "t v T‘...' ..Il‘..- e

wumqm@
Cyog|
oy % o

s

.... .J_ . :.....z. v e

VIIHOIM

dI4LS DONIONVT

e 1) D

-

-

o
oS uBiy sndureny @

S — ¢ g .
% M.
) A

R

arqors . 3 2gt

e

\Y T



SHEET "NUMBER 58

KANSAS

’

SEDGWICK COUNTY

2340000 FEET

B 1% P,

X
.r,

e
;10!
‘illl iy ‘

by
SIS

2320000 FE.




<::> Table 2-2.--Runoff curve rnumbers for selected agricultural, suburvan, and
urban land use. (Antecedent moisture condition II, and Ia = 0.25)

e ——

HYDROLOGIC SOIL GRIUP

LARD USX DESCRIPTION A 3 c 3

Cultivated ludl/: vithous conszsrvation treatment 72 81 83 S
: with censervation treatmeat 62 7 78 i1

Pasture or range land: pocr comdition . . 68 79 &b £3
good conditicn 39 61 T o)

Meadov: good condition ' 30 058 | 12| 78
Wood or Forest land: thin stand, poor cover, no mulch : ks 66 17 33
good coverd/ _ 25 55 70 1

Open Spaces, lawvns, parks, golf couraes, cemeteries, oic.

good condition: grass cover on 75% or more of the arza 39 €1 S 20
fair condition: grass cover on 50% to 75% of the area L9 63 79 gk
Commercial end business ereas (85% impervious) 89 g2 Sb gs
Industrial districts (725 fmpervious). 81 83 91 33
O
N—— Reuidentia.l:ll
Average lot size Average % Imperviou.-l-'-/
1/8 scre or less 65 . T7 s 901 92
1/ acre 38 61 75 g3 &7
1/3 acre 30 57 72 81 a5
1/2 ecre 25 54 TO &0 35
1 acre 20 51 £8 79 g4
Paved parxing lots, rpofs, drivevays, ete.d/ 98 93 93 98

Streets and rosads:

paved with curbs and storz saverss/ 93 53 93 93
gravel 76 35 85 51
dirt 72 | 82 | a1 1 &

~' For a more detalled description of agricultural land use curve puzbers re
Natlional Zngineering Hazdbock, Section b, Zydrdlogy, Cnapter 9, Aug. 1972.
=/ GCood cover is protected froc grazing and litter and brush cover soil.
Curve nuzbers are cozpu’
{a directed tovards the
where additional {n7{lt

ted essuning the runof? from the house and drivewsy

street vith a minixmm of roof water directed ¢o lowns
raticn could occur,

The recaining pervious areas (Lavn) are considered to be {n good pasturs cocdliicn
for these curve nuzders.

s ; .
O 3/ Ic some varmer climates of the country & curve number of 95 zay te used,
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- CHART 12. Depressed curh=opening inlet capacity in sump locations. .

ARory ! HEC - /2, Llayase or Hanuiy Piveren re L CHW A, Mz, 1934




" O

NOMOGRAPH FOR FLOW (N TRIANGUL AR CHANNELS
:

T
MiTion o 47 ASSumgy cl1e-4)
3"t 0, osrain 9, s0e

Norg 2aTio I. AND BlrTM 4 Tugw Q' . 9. . D.

One foot is 0.3048m
One cubic foot s 0.0283m3

,‘\I ]
-
e
i N
Bovahion: ecass(f) 4 v 75
l°°°° n oy QOUllllll COI"IC)‘.’ " .ll.ll‘ lo
9000 P0RMu 4 APPRosmIatTy 7o SATERIAY 1 F
8000 89TTON 0f cmanagy ’
-~ 7000 ¥ 18 2tciraccaL os croyg Sy .08
- ‘OOO LALI LT L TP Uy P80ceeomes UZTH .07
- s "o, Covation 1e) o
5000 o6
:.‘ EXAMPLE (5¢¢ Pasnes Lingy) L: .08
00
- 3000 $1v¢0s 8 4 9.0, -
._ 2. ll] w ;: \. .04
3 ne oy W0 it ('8 3 = ’
~ 2000 ¢+ 0.2y (& o L
E 7180. @+ 30 ¢cpy _ 2______ .03
- — —— ———— —— [ .
g m—— r
3 _______—---\\\ ) z S
et —_— s
] \\\\\\ -— X b
Nt I S Loz
! ™ - \\\\ =~
s -
© 9 7 —
; .8 (75]
S~
& 3
- w R
. INSTRUCTIONS
O L, -} .0
& For i
L comneer aon marie e sLang ) < F.os 2
A%9 commect ouscmanar (g, wrn o of o3 z 008
OLPTH el Tugsy rwo Lings wysr ot
-o2 < |-.007
nTeesgey ar TuRning Ling pon (n I
CONPLETL BoLutiom, 5 K-1] 'S} 0086
2708 saagow L e i) w 005
Y-InArLO Cuammgy W
) 43 smoww ypg LLLLYY 799 - o
it . 3 004
v Ly
Q.
O | 003
279 atreaming ‘
L TLTY PYe o, » d
’9.’!’. or :.AII(L
Maviamg "I0Fm g
OCTtamimg ggsry € Yom To1,, BisCranae v .002
Cating 9LCTion ®. Tugn vst LLTTTY Yt re
Plreewing 5 3LcTion » o4 LT3 Y
Cree(3)
4 Ta ﬂ('lllvl( Dl!&ll'.l -
i® cowsoniry 3tCTiom, - | e
oLl w IIIY.UCVIO- 3,
T3 00faiw Dracwanag " -LL*,‘,.‘- -001

URB OR DEEPEST POINT

DEPTH AT ¢

20

.03

.02




1=100.00

Q:\2000\00081\4Corner 04-20-2000 08:50:19 am

DSNR: KER OPER: DAR  SCALE:

4-CORNER PLAN

ANGEL ACRES ZND ADDITION s

[0 WICHITA, SEDGWICK COUNTY, KANSAS BU=1 COM. Dsc 74 N and 44 £ of the center

LEGEND Flevation=187.43
i STORM SEWER AND INLET BM-2  Railroad Spike in W. face of Power Pole
J0't E at § of Seneca, 170t N. of Sunnse.
o STORM SEWER AND MANHOLE Elevation=184.79
&
) SPOT ELEVATION BM-3  Railroad Spike in N. face of Ligh Pole on
\%@\g S\E. Cor. of Sunrise and Osage.
. HIGH POINT ELEVATION Flevation=185.32
S
Q)- . D . v
f’/ MATCH EXISTING ELEVATION SMZ £ 1"=100" BM-4  Railroad Spike in S. face of Light Pole on
T S.E Cor. of Sunrise and Sycamore Ave.

Elevation=186.16
Add 100 to Elevations
shown for Cily of Wichita BH-5  Railroad Spike in E. face of Light Pole on
Datum. NW. Cor. of Sunrise and Gold.
Elevation=187.44
Add 1287.4 to Elevations
shown for N.G.V.D.
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NW 1/4 Sec. 20, | 1285, R1E
7285, RIE L .
Found 3/4" P, . Minimum_Openings
in Thimble ~~ ‘
Lots 1-5, Block 5 = 85.4
Lots 1 & 2, Block 1 = 85.4
Lots 1 & 2, Block 4 = 85.6
| Lots J-6, Block 4 = 86.2
Lots 7-8, Block 4 = 86.6
Lots 1-5, Block 3 = 87.5
Lots 6-9, Block 3 = 86.0 (A
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SE 1/4 Cor., NW 1/4
Sec. 20, 1288, RIE =N

Found 1/2° IP.
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Found 3/4" 1.P.
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