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Design Division.
E—:Z.".T.Z TO: 8th Floor - City Hall PROJECT NO. __36-86476-1104
?ﬁgéﬁg 455 North Main - PROJECT: _Tallgrass East Drainage
—— Wichita, kS 67202 Plan - Revision
COPIES TO: ATTN: Vicki Huang DATE: 12/3/86
Terry Smythe FROM: M.W. Berry, P.E,
Larry Chambers 'REFERENCE: Drainage Plan Revision -

Southwest System

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

The Tallgrass East Drainage Plan was originally submitted in a memo dated
11/3/86. The plan therein proposed a pipe/inlet system for the southwest
portion of the plat capable of conveying the entire 100-year design runoff.

Subsequently, an examination of the preliminary project costs prompted a look
at alternative methods which would allow conveyance of a portion of the
100-year storm overland. The alternate solution is the subject of this
memorandum, '

Several drainage easements will be converted to reserves, with rights reserved
for drainage. The proposed typical section of an overflow swale to be used in
these reserves is shown on Sht. No. 23A. of the Hydraulics portion of this
report.

By utilizing these overflow swales, major storm flows can be conveyed through
reserves, drainage easements, and/or street rights-of-way to the outlet.

For simplification, the inlet capacity during the 100-year event was assumed

to be restricted to the two-year flowrates, except at three (3) key points:

Node 220, which serves a small isolated basin; Node 260, which is the lowest

point on the street rights-of-way; and Node 310, which is the inlet end of the
. existing cross-road structure beneath 21st Street.

Inlet capacities and street flooding depths were re-analyzed for the above
assumption. Note that a portion of Stoneybrook and Peppertree Court in Blocks

- 5 and 6 require a minimum walk grade of 0.5' above top of curb to confine the
major storm runoff to the street right-of-way. Revised computations are
presented on Sht. Nos. 16A-16C.

Storm sewer hydraulics were also recomputed. Results are summarized on Sheet
No. 1A of 23, in the Hydraulics Section. Computer output from the STORM
program is presented on Pages 18A-18D.
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Drainage Plan Revision - Southwest System
December 4, 1986
Page 2 of 2

Overland flow hydraulics were computed for the reserves using the KDOT Manual
previously referenced, assuming Class E Retardance (See Sht. Nos. 23A-C).
Overland flow hydraulics across the future LC parcel were analyzed using
Manning's Equation, for an assumed typical Section shown on Sht. No. 23D.

In summary, under this revised Drainage Plan, flows in excess of the two-year
design storm are conveyed through reserves and/or street rights-of-way to the

- cul-de-sac at node 260. At this point, a portion is carried overland in a

proposed reserve to the LC parcel drainage easement. Overland flow also flows
through reserves to the LC parcel at Nodes 210 and 190. A1l overland flow
concentrates at a future inlet at the north end of the 9'X4' RCB to be
conveyed beneath 21st Street (Node 310).

MWB/mkm
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900 Metropolitan Area Planning Dept.
P._m'.m TO: 10th F]OOY‘-C'itV Hall PROJECT NO. 36-86476-1104
Conmermmre 455 N. Main ‘ .
s Wichita, Kansas 67202 PROJECT: _Tallgrass East Drainage
= Plan
Michael E. Lindebak, P. E.
COPIES TO: ATTN:Acting Director DATE: 11/3/86

Terry Smythe FROM: __Michael W. Berry, P. E. ,/f&ééégh-

Larry Chambers

REFERENCE: Drainage Plan Computations

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

Attached hereto are the computations for the referenced project.

The publication "Interim Drainage and Storm Sewer Policy for Design Criteria
and Documentation, City of Wichita," as revised 4/15/86, was used as the

reference for the hydrologic and hydraulic computations. This publication is
hereinafter referred to as the "Design Manual".

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

The analysis made herein is based on the available site data, which includes a
1" = 100" topographic map with 2' contours. :

HYDROLOGIC ANALYSIS

The rational method was used for hydrologic analysis in accordance with the
Design Manual. Runoff coefficients were based on the table provided 1in
Attachment D, of the Design Manual.

The time of concentration for overland flow was determined by the velocities
given in Attachment E, of the Design Manual. A check was made of overland
flow times as computed by the Kinematic Wave Formulation in Section 4.1.3 of
Manual #2. Due to the Tow rainfall intensities during the two-year design
storm, the i x L > 500 criterion could not be met for the average residential
lot in this subdivision. Strict adherence to the manual would have yielded
two-year overland flow times of 4 to 6 minutes (as computed by the Velocity
Method) and 100-year overland flow times of 13 to 17 minutes. To avoid this
inconsistency, the velocity method was used for all basins, which generally
yielded short flow times (and thus conservative design flow rates).
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Time of travel in street gutters was determined by the method used in section
4.1.3. of Manual #2. The average gutter velocity was determined assuming
curb deep flow at the inlets.

The overland flow time and gutter travel time were summed for each basin. A
minimum time of concentration for design purposes was taken to be fifteen
minutes.

HYDRAULIC ANALYSIS

For each inlet, street flooding and inlet capacity was checked for the minor
storm. Conveyance in the street was based on the modified Manning Eq:

Q =0.56 (S4)3/3(T)8/3vS/n (Eq. 4, Manual #2)

It was assumed that fc, for street flow, was equal to tc, for pipe flow. This

is a conservative assumption, as pipe velocities generally exceed gutter
velocities, :

For Tocal streets, curb-deep flow is tolerable for the minor storm. For
collectors, a single eight-foot center lane should remain unflooded for the
minor storm. :

Inlet capacities were determined by the methods presented in Manual #2, using
chart nos. 9, 10 & 12. :

In this analysis, City of Wichita Type 1A Inlets, 3/8 in/ft street
cross-slope, and 6 5/8" standard curb and gutter were assumed to be utilized.

The storm sewer system serving Lots Nos. 16 through 46 in Block #1 has been
designated the northwest system in this report. The south part of Lot 59,
Block 1 drains through Clubhouse Drive and off the plat. The north part of
Lot 59 and Reserve C drain through an open channel system to the north. A
short inlet-pipe system drains Lots 47 through 58 in Block 1. (Fox Run Court
system). The balance of the plat is served by a storm sewer designated the
southwest system in this report. _ '

The northwest system and the Fox Run Court system are designed for two-year
inlet and pipe capacity, except at the cul-de-sac, where Q100 is conveyed
through the pipe. The southwest system serves several 100-year sump
collection points. Thus, it is designed for 100-year inlet and pipe capacity
throughout. '

To simplify analysis, the following assumptions were made:

1. The time of concentration is identica] for both the major and minor
-storm.

2. The street conveyance was analyzed using only the street width.
Depths above the curb up to the walk grade were used, but the
conveyance of the parking was neglected. 1In general, the parking area

conveyance is quite small, due to the relatively higher n factor.
Again, Eq. 4, of Manual #2, was used. :
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Hydraulic computations for the pipe system was performed using PEC's Storm
Program. This program uses Manning's Equation to calculate friction losses in
pipes flowing full. Minor losses are accounted for using conservation of
momentum principles. A1l pipes were assumed to be reinforced concrete with a
Manning's "n" factor of 0.013. It is desirable to keep the hydraulic grade
Tine approximately one-foot below the top of curb elevations for the minor
storm.

Open channel flow analysis was analyzed using procedures set forth in “Design
of Stable Roadside Channels" published by the Kansas Department of
Transportation. This methodology uses a modification of conventional
Manning's equation analysis to account for the retardance of the vegetation in
a grassed channel. Retardance Class E (regularly mowed grass) was assumed to
be maintained within the reserves.

GENERAL COMMENTS

Areas outside of the plat were analyzed in the preparation of this drainage
plan. The preliminary plat of Tallgrass II was used for definition of street
layout for areas off this plat. The area at the northwest corner of 21st &
Webb noted as an Exception was assumed to be light commercial property having
its own internal storm sewer system.

The existing drainage course flowing south from the 9' x 4' reinforced
concrete box culvert is the outfall for the southwest system. Hydraulic
analysis shows that this structure is adequate to convey the 100-year design
storm beneath 21st Street. What is unknown at this time is whether its
flowline elevation is compatible with proposed improvements for: a.) the
subject plat; b.)the 1ight commercial corner parcel; c¢.) the improvement of
21st Street to four lane urban arterial standards; and d.) the adjacent
property south of 21st Street.

The drainage plan herein shows the 9' x4' RCB to be extended to both north and
south, and to connect the 72" outfall pipe from the southwest system.
Alternate designs may be considered during the project design phase when more
information as to proposed grading of various improvements may be available.

DESIGN AIDS

A1l charts, graphs, tables, and nomographics used in the design are reprinted
herein.

DRAINAGE MAP

A 1"=100' scale drainage map is included.
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J, 01,0000 320 03 2 35

t, TALLGRASS EAST LRAINAGE FLAN--SOUTHWEST SYSTEM

£, MINIFUM TC = 15 MINUTES : RCP @ n=0.013

t MR {0729/84 FILE = ¥ /usr/mberry/talleast.oroi/sw2. stm”

1, 410 0.32 1.40 0.00 (.00 2.00 15,00
i, 420 0,38 3.70 0.00 0.00 7.50 15.00
1, 430 0,48 0.40 0,00 0.00 1.&0 15,00
i, 110 0,44 7.30 0.00 0,00 12,90 13,00
i, 120 0.90 0.50 0.00 0.00 0,70 15,00
i, 130 0.50 1.10 0.00 0.00 1.10 15.00
i, 135 0.50 1.50 0.00 0.00 1.0  15.00
1, 140 0.30 1.20 0.00 0.00 .40 13.00
i, 140 .30 0,30 (.00 0.00 0.60  15.90
i, 170 0.50 0.20 0.00 0.00 0.40 15.00
m, 150 211,20

1, 150 0.50 2,10 0.00 0.00 4.00 15.00
i, 200 0.61 5.80 0.00 0.00 13.9¢  15.00
m, 210 Z11.30

i, 220 0.50 2,90 0.00 0.00 4,80 15.00
M, 2300 210,00

190 207.30

240 0.30 2,30 0.00 0.00 2,30 15.00

A0 15,90
LS50 153.00

2£0 0,30 3.40 0,00 0.00

270 4,80 0.00 0.00 1

[ S o)
-

3201, %0 3 R0 0,00 0,00 20 15.00
330 m, 300 o

240 m, ZFEO i

33001, 30 14,50 0.00 . 0.00 43.00 15.00
30 m, 3200 205.00 :

0,013 70,00 Q.00
0,012 100,00 0.00

p, 410 420 90,00
p, 420 439 33,00
p, 430 120 330,00 0,013 30.00  0.00
n, 0 120 230.00 0,013 90,00  0.00
p, 120 200,00 20 0013 £0.00 0,00
p, 130 90,00 30 0,013 10,00 0,00
g, 135 140 200.00 20 0.013 90.00 0,00
p, 140 159 40,00 30 0,013 Z0.00  0.00
p, 140 150 70,00 15 0,013 90.00 0,00
p, 170 130 30,00 50,013 90,00 0,00
p, 150 180 200,00 30 0.013 30,00 0,00
200,00 30 0,013 45.00 0,00
2100 230,00 2L 0.013 45,00 0,00
230 230,00 21 0.013 0.00 ;D.OD
230 120,00 15 0,013 45.00 0.00
190 300,00 24 0,012 70,00 0,00
270 330,00 48 0,013 0.00 0.0
250 50,00 12 0,013 110,00 0,00
ZEO  3A0,00 0,013 70,00 0,00
20 140,00 0,013 90,00 0,00
B0 200.00 0,013 20,00 0,00
00 250,00 0,013 45.00 0,00
2RO 380,00 0,013 0,00 Q.00
, 0 210 140,00 0,013 20,00 0,00
b, 310 320 100,00  9.00 4,00 0.013  0.00 0,00
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219.10
218,25
218,25
220,00
215,70
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212,50
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21070
211.70
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211,00

208,00
207.30
206,50
05,50

210,00
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Date: 10-30-1986
Times 11:13:30

Input File: sw2.stm
TALLGRASS EAST DRAINAGE PLAN--SOUTHWEST SYSTEM 4 / 25
MININUM TC = 15 MINUTES ; RCP : n=0.013 :
‘:j HWB 10/29/86 FILE = " /usr/mberry/talleast.proj/sw2.stn"
Stora Frequency = 2-Year

t* * HYDROLOGY™* * ¢

TR AR AR KR R I AR KRR AR AR A KRR T N, FEEEREE IR RARRARRERRIEE AR R A RN R AR AR AR AR R KRR AR AR Ak ek k&

Tributary Area Hydrology Sumeation Conduit Data
tﬁt**ttttttttttttttttttttt*x*tt**t*t*tt***t***t*t**tt*t 1328282 83233¢3232233322230221 AR AR AR RN RN AR AR AR R AR AR RN AR AR,

Node to C Area Slope Length TC(0) I(0) ¢Q(0) TC 1 0 Sua Q Size Velocity Length T TT+TC
Node (Ac) (%) (Ft) (Min) (In/Hr) (CFS) (Min) (In/Hr) (CFS) (CFS) (Ft/Sec) (Ft} (Min) (Min)

B R Rk AR AR A AR AR AR AR R R AR A RNRR R ARXXERRKERARNRKAAIRANERRERY R E R A kAR R AR AR R A AR RN AR AR b ALk

410 420 0.32 1.60 0.00 0.0 15.00 4.06 2.00 15.00 4.06 2.00 2.00 15" 1,63 90.00 0.92 15.92
420 430 0.36 5.70 0.00 0.0 15.00 4.06 7.90 15.00 4.06 7.90 9.78 15" 1.97 35,00 0,07 15.07
130 120 0.68 0.60 0.00 0.0 15.00 4.06 1.60 15.07 4.05 1.60 11.38 21" 4.73 350,00 1.23 16.31

110 120 0.46 7.30 0.00 0.0 15.00 4.06 12.90 15.00 4.06 12.90 12.90 18" 7.30 250.00 0.57 15.57

120 130 0.50 0.80 0.00 0.0 15.00 4.06 0.70 16.31 3.93 0.68 24.73 30" 5.04 300.00 0.99 17.30

135 160 0.50 1.50 0.00 0.0 15.00 4.06 1.80 17.58 3.81  1.69 27.46 30" 5.59 200.00 0.60 18.18
160 150 0.50 1.20 0.00 0.0 15.00 4.06 3{?6 ”18.18 377 3.15 30.62 30" 6.24  40.00 0.11 18.29
140 150 0.50 0.30 0.00 0.0 15.00 4.06 VO.CO} 15.00 4.06 0.60 0.60 15" 0.49 70.00 2.39 17.39
170 150 0.50 0.20 0.00 0.0 15.00 4.06 0,49‘;15.00 4.06 0.40 0.40 15" 0.33  30.00 1.53 16.53
150 180 0.00 0.00 0.00 0.0 0.00 0.00 0.00- 18.29 3.76 0.00 31.59 30" | 6.44 200.00 0.52 18.80
180 190 6.50 2.10 0.00 0.0 15.00 4.06 4.00 18.80 3.72 3.66 35.25 30" 1,18 200.00 0.46 19.27
200 210 0.61 6.80 0.00 0.0 15.00 4.06 15.90 15.00 4.06 15.90 15.99 " 6.61 250.00 0.63 15.63
210 230 0.00 0.00 0.00 0.0 0.00 0.00 0.00 15.63 3.99 0.00 15.90 1° 6.61 250.00 0.63 16.26
220 230 0.50 2.50 0.00 0.0 15.00 4.06 4.80 15.00 4.06 4.80 4.80 15" 3.91 180.00 0.77 15.77
230 190 0.00 0.00 0.00 0.0 0.00 0.00 0.00 16;26 ‘>3.93' 0.00 20.64 24" 6.57 300.00 0.76 17.02
190 270 0.00 0.00 0.00 0.0 0.00 0.00 0,00 19.27 3.68 0.00 54.92 48" - 4.37 530,00 2,02 21.29
240 250 0.50 2.30 0.00 0.0 15.00 4.06 2.30 15.00 4.06 2.30 2.30 15" 1.87  50.00 0.44 15.44
(;_ 250 260 0.50 4.20 0.00 0.0 15.00 4.06 7.00 15.00 4.06 7.00 9.23 24" 2.94 360.00 2.04 17.04
260 270 0.50 3.40 0.00 0.0 15.00 4.06 8.60 17.04 3.86 8.18 17.42 Y 5.54 140.00 0.42 17.46

270 280 0.68 4.80 0.00 0.0 15.00 4.06 12.50 21.29 3.54 10.90 81.94 48" | 6.52 200.00 0.51 21.80
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1 (C3 l ] L] ([C1O 1 3 l ] 3 l

300 280 0.00 0.00 0.00 0.0 0.00 0.00 0.00
280 310 0.00 0.00 0.00 0.0 0.00 0.00 0.00
310 320 0.68 16.50 0.00 0.0 15.00 4.06 43.00

(j B3223 2822822238200 28032 203030082222 22ttt eRst sty

N

("\

16.07 3.95 0.00 6.90

21.80 3.51 0.00 88.30

22,13 3.49 36.95125.25

i3228225852232332230 02882824

18" 3.90 380.00 1.62 17.69
48° 1.03 140,00 0,33 22.13
9.00 X 4.00 3.48 100.00 0.48 22.61

[ 3223238222222 02 2202222222222 8000222238321
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[] Date: 10-30-1986
N _ Time: 11:13:30
’ ' Input File: sw2.stm
[] TALLGRASS EAST DRAINAGE PLAN--SOUTHWEST SYSTEM Cf;z///
HINIHUM TC = 15 MINUTES ; RCP : n=0.013 ZB
(f ¥¥B 10/29/86 FILE = " /usr/mberry/talleast.proj/sw2.stn"
{] Storm Frequency = 2-Year
D t 4 JYDRAULICS* * *
***‘k*ttt*****itt*tti****tt*!tttt*ttt*t*ttt*ttt*t*t**it*t*****ttti**tt*‘k*ii*****t*******t**t*‘k********************it*t**it***t*ttt
[} Node Hyd-Slope Friction  Bend Transition Manhole Deflection Junction Total Hyd-Gl Desired Diff.
{Ft/Ft) {Ft) (Ft) (Ft) (Ft) {Ft) {Ft) (Ft) Elevation Elevation ({Ft)
******t*ttttt*ttttttttt*tt*tt*rt***tt*t*t*t***t***ttt*****t**tt*tti********t*t*****tt**tttttt****t**‘ktt*ti**t*titttttt*t**t*ttttt
[] 410 0.00096 0.0863  0.0000 0.0000 0.0000 0.0000 0.0000 0.0863 217.2104 219.1000 1.89
[} 420 0.02294 0.8030  0.0000 0.0946 0.0000 0.0153 1.9549 2.8677 217.1241  218.2500 1.13
430 0.00516 1.8058  0.0000 . 0.1279 0.0000 0.5601 -0.3434 2.1503  214.2563  218.2500 3.99
[} 110 0.01508 3.7704  0.0000 0.0000 0.0000 0.0000 0.0000 3.7704  215.8764  220.0000 4.12
120 0.00363 1.0904  0.0000 0.0867_ 0.0000 0.4137 -0.1044 1.4864  212.1060  215.7000 3.59
[] 130 0.00395 0.3552  0.0000 0.0034 0.0000 0.1711 0.0868 0.6165 210.6196 212.8000 2.18
U { 135 0.00448 0.8965  0.0000 0.0058 0.0000 0.0153 0.1374 1.0550  210.0031  212.5000 2.50
160 0.00557 0.2229  0.0000 0.0118 0.0000 0.2430 0.2617 0.7394  208.9481. 211.5000 2.55
[} 140 0.00009 0.0060  0.0000 0.00001‘  0.0000 0.0000 0.0000 0.0060 208.2148 211.7000 3.49
170 0.00004 0.0012  0.0000  0.0000 :‘ 0.0000 0.0000 0.0000 0.0012 208.2099 211.7000 3.49
[] 150 0.00593 1.1862  0.0000 0.0039 .0.0000 0.0497 0.1069 1.3467  208.2087  211.2000 2.99
{J 180 0.00739 1.4772  0.0000 0.0158 . 0.0000 0.0860 0.3494 1.9284  206.8620  209.0000 2.14
200 0.01007 2.5174  0.0000 0.0000 0.0000  0.0000 0.0000 2.5174  212.9395  214.0000 1.06
[] 210 0.01007 2.5174  0.0000 0.0000 0.0339 0.1477 0.0504 2,7494 210.4221  211.5000 1.08
220 - 0.00552 0.9938  0.0000 0.0000 0.0000 0.0000 0.0000 0.9938 208.6666 211.0000 2.33
[] 230 0.00833 2.4979  0.0000 0.0016 0.0000 0.0000 0.2396 2.7392  207.6727  210.0000 2.33
[} 150 0.00146 0.7747  0.0000 0.1008 0.0000 0.1743 -0.0246 1.0252  204.9336  207.5000 2.51
240 0.00127 0.0634  0.0000 0.0000- 0.0000 0.0000 0.0000 0.0634- 206.5668  208.0000 1.43
[: 150 0.00167 0.5998  0.0000 0.0080 0.0000 0.0347 0.3325 0.9749  206.5034  207.5000 1.00
és, 260 0.00593 0.8298  0.0000 0.0343 0.0000 0.0496 0.7064 1.6201  205.5284  206.5000 0.97
{: 270 0.00325 0.6509  0.0000 0.0364 0.0000 0.0000 0.7405 1.4277  203.9083  205.5000 1.59
[: 290 0.00431 1.0787  0.0000 0.0000 0.0000 0.0000 0.0000 1.0787  205.2839  210.0000 4,72

300 0.00431 1.6396  0.0000 0.0000 0.0118 0.0515 nANg - 1 174k 904 INKT InA Aaan 3 a4



J 3 3 CoO OO0 .. O OO O Cog C3O 3o

280 0.00378 0.5291  0.0000 0.0106 0.0000 0.3301 0.1642 1.0341  202.4806  205.0000  2.52
310 0.00060 0.0600  0.0000 0.1158 0.0000 0.3834 -0.1127 0.4465  201.4465  204.0000  2.55
( 320 0.00000 0.0000  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 201.0000 205.0000  4.00
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201.0000 320 3

410
420
430
110
120
130
13

150

15 MINUTES
FILE="/usr/mberry/talleast.proj/swi00, stm"

26

0.00 1.60
0.000  5.70
0.00 0.60

0.00 7.

0.00 0
0.00 1
0.00 1
0.00 1

0,00 0.3
(3,00 0,2

211,20
0,00 2
0.00 4
211.50
0.00 2
210,00
207,50
0.00
0,00
(.00
.00
4,00

[

[P

SN -

0
0.50

10

50

0

10

50

K

40

[xn}
&

.
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0.00 16.50

203,00

470 20,00
43¢ 35.00
170 55303.00
120 250, 00
120
133 20,00
A 200,00
150 40,00
130 70,00
S0 y
126
190

250,00
250,00
150,00

530,00

50,00
380,00
143,00
200,00
230,06
220,00
140,00
100,00

15 0.

Y
o

42 0.
420
4z 0,
15 a,
15 0,
43 0,

0

G0 b
BT N W u ]

240G,
TEO
£00,

13 0,
000,

50

23

RCP :

0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0,00
.00

0.00
0,00

0,00

0,00
1,00
0,00
0,00
0.00

Q.00

013

013

013

013
013

L0183

013
013
013

013

013
0.
0.

013
013

013

013

013
013 1
013

013

20,013

4 0.

013

240,013

720,

07,00

013

4,00 0,013

n=0.013

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
(.00

0,00
0.00

0.00

.00
0,00
0.00
0.00
0,00

0,00

70,00

24 0,013 100,00
30 0.1
=00,
20,

20,00
20,00
20,00
10,00
0,00
20,00
0,00
20,00
30,00

43,00
45,00

0,00
45,00
90,00

3,00
10,00
70,00
20,00
290,00
43,00

6,00
20,00

0,00
0,00
3,00
0,00
0,00
0.00
(3,00
0,00
0,00
(3, G0
0,060
0,00
0,00
0,00

0,060
0.00
0,00
(00
0,00
0,00
0,00
0,00
0,00

0,00

/mberry/talleast.oroi/swld0.stm Fage i

? t,TALLGRASS EAST DRAINAGE FLAN--SOUTHWEST SYSTEM
3t MINIMUM TC =
t, MR 10727754

7.00
S.00
5.00
36,00
1.40
£.50
050
11,40
1.70
1.10

<

11.80
37.60

14.00

4,20

14,00
?5.20

0,00 0,00

15,00
15.00
13.00
15.00
15.00
15.00
15.00
13.00
15.00
15,00

15.00
13.00

13.00

15.00
12,00
15.00
15,00
15,00

15.00

17.10
x.lu-z
218,25
220,00
215.70
212,80
212.50
211.50
2170
211,70

209,00
214,00

211,00

205,00
207.30
206,30
205,50
210,00

204,00

8/ 7%



Date: 10-30-1986
Time: 11:08:09
Input File: swi00.stm
TALLGRASS EAST DRAINAGE PLAN--SOUTHWEST SYSTEM ‘ 3/& 5
MINIHUM TC = 15 MINUTES ; RCP : n=0.013

R,

¥WB 10/27/86 FILE="/usr/mberry/talleast.proj/swl00.stme"
Storm Frequency = 100-Year

t + + HYDROLOGY* * ¥

P82ttt astittistssiitssststatattststestsszast et MRS 22230 2220200220220 b3S P21 S2222 8230220228222 20222 208

Tributary Area Hydrology Summation Conduit Data
D 3 e e R R e ettt s et a2 assssess st RO ST essssssttstttatssssss F2323¢22323232832322232382320282 8802282233888 588080014
Node to C Area Slope Length TC(0) I(0) Q(0) TC I 0 SumQ Size Velocity Length - TT TIT+IC
Node (Ae} (%) (Ft) (Min) (In/Hr) (CFS) (Min) (In/Hr) (CES) (CFS) {Ft/Sec) {Ft) (Min) ({(Min)

O T L L T T I Rttt st et e et e e e e d 2 ARSI essasdtsssstitRinsittisttsadssssstisssss

410 420 0.00 1.60 0.00 0.0 15.00 8.97 7.00 15.00 8.97 7.00 7.00 B th 3.96 90.00 0.38 15.38

j
]
]
I
i
J
J
420 430 0.00 5.70 0.00 0.0 15.00 8.97 8.00 15.38 8.89 1.92 14.92 24" 4.75  35.00 0.12 15.50
{] 430 120 0.00 0.60 0.00 0.0 15.00 8.97 8.00 15.50 8.86 7.90 22.82 30" 4.65 350.00 1.25 16.76
110 120 0.00 7.30 0.00 0.0 15.00 8.9 36.00 15.00 8.97 36.00 36.00 3" 7.33 250.00 0,57 15.57
[J 120 130 0.00 0.80 0.00 0.0 15.00 8.97 1.40 16.76 8,59 1.34 59.14 42" 6.15 300.00 0.81 17;57
[ ( 130 135 0.00 1.10 0:00 0.0 15.00 8.97 6.50 17.57 8.44 6.11 65.25 42" 6.78 90.00. 0.22 11.19
135 160 0.00 1.50 0.00 0.0 15.00 8.97 3.50 17.79 8.40 3.27 68.53 42° 1.12 200.00 0.47 18.26
[: 160 150 0.00 1.20 0.00 0.0 15.00 8.97 ll.quzlé.ZG 8.31 10.74 79.27 42" 8.24 40.00 0.08 18.34
140 150 0.00 0.30 0.00 0.0 15.00 8.97 lf7§  15.00 8.97 1.710 1.70 15" 1.39 70.00 0.84 15.84
[j 170 150 0.00 0.20 0.00 0.0 15.00 8.97 1.10: 15.00 8.97 1.10 1.10 157 0.90 30.00 0.56 15.56
{: 150 180 0.00 0.00 0.00 0.0 0.00 0.00 0.00 -18.34 8.30 0.00 81.91 48" 6.52 200.00 0,51 18.85
180 190 0.00 2.10 0.00 0.0 15.00 8.97 11.80 18.85 8.21 10.79 92.70 48" 1.38 200.00 ~ 0.45 19.30
[: 200 210 0.00 6.80 0.00 0.0 15.00 8.97 37.60 15.00 8.97 37.60 37.60 30" 7.66 250.00 0.54 15.54
210 230 0.00 0.00 0.00 0.0 0.00 0.00 0.00 15.54 8.85 0.00 37.60 36" 5.32 250.00 0.78 16.33
[] 220 230 0.00 2.50 0.00 | 0.0 15.00 8.97 14.00 15.00 8.97 14.00 14.00 " 4,46 180.00 0.67 15.67
{j 230 190 0.00 0.00 0.00 0.0 0.00 0.00 0.00 16.33 '8.68 0.00 51.38 - 36" 1.27 300,00 0.69 17.02
190 270 0.00 0.00 0.00 0.0 0,00 0.00 0.00 1§.30 8.13  0.00 141.62 60" -7.21 530,00 1.22 20.53
[: 240 250 0.00 2.30 0.00 0.0 15.00 8.97 4.30 15.00 B8.97 4.30 4.30 15" 3.50  50.00 0.24 15.24
(;_»250 260 0.00 4.20 0.00 0.0 15.00 8.97 14.00 15.00 8.97 14.00 18.23 30" 3.71 360.00 1,62 16.62
[: 260 270 0.00 3.40 0.00 0.0 15.00 8,97 35.20 16.62 B.62 33.82 52.06 48" 4.14 140.00 0.56 17.18 .
[} 270 280 0.00 4.80 0.00 0.0 15.00 8.97 28.30 20.53 7.94 25.04 215.22 72" 7.61 200.00 0.44 20.97

)
[=4
>

anA A AR 2 LA A AN AN IKRAN A QT MM IR AN R QT 90 N N D - 94 A 43 28000 0.AS 1R.AK



— C3J1 .31 6/} |3 -3 . . 3 g C ] 3 .3

300 280 0.00 0.00 0.00 0.0 0.00 0.00 0.00
280 310 0.00 0.00 0.00 0.0 0.00 0.00 o0.00
310 320 0.00 16.50 0.00 0.0 15.00 8.97 97.30

ér AR KRR T I TR A kR Ak KAk R A TR kR h A ANk L

')

~

15.65 8.83  0.00 20.20

20.97 7.87 0.00 233.68

21,25 7.83 84.94 318.62

22822222823 3582 32333333334

24" 6.43 380.00 0.98 16.63
1" 8.26 140.00 0.28 21.25
9.00 X 4.00  8.85 100.00 0.19 21.44

Lettt bttt e ettt s s s sltttttee st iIT LSS IS
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Date: 10-30-1986
Time: 11:08:09

Input File: swl00.stm
TALLGRASS EAST DRAINAGE PLAN--SOUTHWEST SYSTEM / /
MINIMUM TC = 15 MINUTES ; RCP : n=0.013 2135
HWB 10/27/86 FILE="/usr/mberry/talleast.proj/swl00.stn"

Storm Frequency = 100-Year

t x x HYDRAULICS* * *

L ettt ettt ittt ettt eettttzeteet ety a s et et et ettt et et e e R ettt ietssiisisetittetsteisstscetssstinsszssssey

Node Ryd-Slope Friction Bend Transition Manhole Deflection Junction Total Hyd-Gl Desired Diff.
{Ft/Ft) {Ft) (Ft) (Ft) {Ft) (Ft) {Ft) (Ft) Elevation Elevation (Ft)

Pt e e ettt e et el R ettt e sttt st et e ettt i et ettt ettt et et es ettt ittt s st etse sttt et esessitssess

410 0.00444 0.3997  0.0000 0.0000 0.0000 0.0000 0.0000 0.3997  216.7177  219.1000  2.38
420 0.00435 0.1523  0.0000 0.0107 0.0000 0.0901 0.5690 0.8221 216.3180 218.2500  1.93
430 0.00310 1.0834  0.0000 0.0029 0.0006 0.1988 , 0.2908 1,5799  215.4959  218.2500  2.75
110 0.00770 1.9258  0.0000 0.0000 0.0000 0.0000 0.0000 1.9258  215.8458  220.0000  4.15
120 0.00346 1.0367  0.0000 0.0497  0.0000 0.4176 - 0.0608 1.5648  213.9200 215.7000  1.78
130 0.00421 0.3786 5.0000 0.0128 0.0000 0.2547 0.2747 0.9208 212.3552 212.8000  0.44
135 0.00464 .9279  0.0000 0.0073 0.0b00 0.0256 0.1694 1.1302  211.4344  212.5000 1.07
160 -0.00621 0.2483  0.0000 0.02686 0.0000 0.3939 0.5609 1.2298  210.3042  211.5000  1.20
140 0.00069 0.0485-  0.0000 0.0000 0.0000 0.0000 0.0000 0.0485 209.1229 211.7000  2.58
170 0.00029 0.0087  0.0000 0.0000 0.0000 0.0000 0.0000 0.0087  209.0831 211.7000  2.62
150 0.00325 0.6503  0.0000 0.0789 0.0000 0.0867 -0.3108 0.5052  209.0744 211.2000  2.13
180 0.00417 0.8330  0.0000 0.0185 0.0000 0.0883 0.3899 1.3297 208.5693  209.0000  0.43
200 0.00840 2.1008  0.0000 0.0000 0.0000 0.0000 0.0000 2.1008  212.4095 214.0000  1.59
210 0.00318 0.7945  0.0000 0.0943 0.0000 0.1983 -0.4282 0.6589  210.3087 211.5000  1.19
220 0.00383 0.6894  0.,0000 0.0000 0.0000 0.0000 0.0000 0.6894 210.3392  211.0000  0.66
230 0.00593 1.7801  0.0000 0.0381 0.0000 0.0000 0.5920 2.4103  209.6498  210.0000  0.35
190 0.00296 1.5670  0.0000 0.0075  0.0000 071839 0.6700 2.4284 207.239%  207.5000  0.26
240 0.00443 0.2215  0.0000 0.0000 0.0000 0.0000 0.0000 0.2215  207.2209 208.0000  0.78
250 0.00198 0.7113  0.0000 0.0024 0.0000 0.1213 0.5500 1.3850  206.9994  207.5000  0.50
260 0.00131 0.1839  0.0000 0.0052 0.0000 0.0792 0.5349 0.8033  205.6143  206.5000  0.89
70 0.00258 0.5165  0.0000 0.0092 0.0000 0.0000 0.8150 1.3407  204.8111  205.5000  0.69
290 0.00797 1.9933  0.0000 | 0.0000 0.0000 0.6000 0.0000 1.9933  208.7052  210.0000  1.29



280 0.00304 0.4262  0.0000 0.0161 0.0000 0.4498 0.1936 1.0858  203.4704  205.0000 1,53

310 0.00388 0.3885  0.0000 0.0156 0.0000 0.5303 0.4503 1.3847  202.3847  204.0000  1.62
320 0.00000 0.0000  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 201.0000 205.0000  4.00

’ ittt*t*t*ttt*t**itttit***t*tit***ttt*t*t*t*t***t******tt*t‘k**ti*i*****ii’it**i*it*ttt*‘kit*‘k‘k****i**********ti*****i**tt*t*t**t**i*

1£/23

r

— -1 - O - OO B3 O O O a3
7~




L J C 31 3 C3 C3O 3 41

C 31 .31 3

Oct 27 15:14 1524

100 3,

140 £,MWB 10/29/86 FILE: /usr/mberry/talleast.proj/nwZ.stm

150 1,
180 1,
170 1
180 1,
190 m,
200 p,
210 o,
230 p,
230 p,
280 e

fusr/mberry/talleast.proj/nuz. stm Fage |

207.0000 610
110 t, TALLGRASS EAST DRAINAGE FLAN
120 t,NORTHWEST SYSTEM
120 £, MINIMUM Tc= 15 MINUTESs RCF @ n=0.013

570
580
520
500
610
570
580
590
500

20
580
3%0
£00
610

0.44
.44
0.47
0.47
8,00
35.00
70.00
£30.00
150.00

5 3 4

2.90 0.00
0.80 0.00
Z.10 0.00
4.00 0.00

15 0.013
13 0,013 1
15 0.013
24 0,013

20,00
10.00
20,00

.00

0.00
0.00
0,00
0,00

0

0

1]

.00
.00
.00
.00

4.90
1.30
1.40
960

13.00
15,00
15.G0
15.00

J o
(a8

Iy .
[
<

B3 RS B3 B2

/3/23



TALLGRASS EAST DRAINAGE PLAN
NORTHWEST SYSTEM
iNINUK Tc= 15 KINUTES; RCP : n=0,013

T ¥ %

Rt Rt Rt et e et sssesess ey

Tributary Area
R Sttt 08222283 0000 Rttt nttsassstss]
Node to C Area Slope Length TC{0) I{0) Q(0)
Node (Ac) (%) (Ft) {Min) (In/Hr) (CFS)

bt bttt sttt i R R i Rl i ettt esiit et itesssssy

31 2 | 3 3 C3O 3

570 580 0.44 2.90 0.00 0.0 15.00 4.06 4.90
[] 580 590 0.44 0.80 0.00 0.0 15.00 4.06 1.30
590 600 0.47 2.10 0.00 0.0 15.00 4.06 1.40
| 600 610 0.47 4.00 0.00 0.0 15.00 4.06 9.60

AR kR AR AR AR RN AR KRN R TR ALKk Rk Xk &

2N ¢

)

] C3J .3 3 C3 o C33 3O ¢

HWB 10/29/86 FILE: /usr/mberry/talleast.proj/nw2.stm

Input File: nwl.stm

HYDROLOGY* * *

3223222283338 22222232322223]

Hydrology Summation
1242422233323 ¢222¢383¢8232¢1

TC I 0 sum 0
{¥in) (In/Hr) {(CFS} (CFS)

1202222022200 200 04

15.00 4.06 4.90 4.90
15.15 4.04 1.30 6.20
15.38  4.02 1.39 7.58
17.21  3.85 9.10 16.68

2222820202282 0 232038040024

Date: 10-30-1986
Time: 11:06:41

H/23

Stora Frequency = 2-Year

******t***********t*t*t***tt**t******t*t*t*t

Conduit Data
R30S 2482 322322 ¢0 8820832332333 382¢22232 222803
Size Velocity Length 1T TT+4IC
{Ft/Sec) (Ft) (Hin) (Min)

(et e s ettt sttt st s 22223383234

15" 3.99 35.00 0.15 15.15
15" 5.05 70.00 0.23 15.38
15" 6.16 680.00 1.83 17.21
9" 5.31 150.00 0.47 17.68

12 Rt RS Rttt eRt st ot sttt it eeostesley



Date: 10-30-1986
Time: 11:06:41
Input File: nw2.stm
TALLGRASS EAST DRAINAGE PLAN y
NORTHNEST SYSTEM /‘5/55
(j INIXUM Tc= 15 MINUTES; RCP : n=0.013
MWB 10/29/86 FILE: /usr/mberry/talleast.proj/nw2.sta

Storn Frequency = 2-Year

t * * HYDRAOLICS* * *

~
L E22 222 et 2t ettt et ettt r ettt Y et e ettt tttatittntetistntetsstststtitistetzetetsststetsstreeesssssssetasss

Node Hyd-Slope Friction Bend Transition Manhole Deflection Junction Total Hyd-61 Desired Diff.
] (Ft/rt) {Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft)  Elevation Elevation (Ft)

PR R e e R R e R PRttt Rt R Rt PR R g s R et Rttt ettt iRt et ettt ettt Rttt tatsRtasteste st tsfetassisstisstss

570 0.00575 0.2014  0.0000 0.0000 0.0000 | 0.0000 0.0000  0.2014 219.9461 226.2000  6.25
:] 580 0.00920 0.6438  0.0000 0.0148 0.0000 0.1238 0.3343 1.1167  219.7447  226.2000  6.46
[: 590 0.01377 9.3668  0.0000 0.0197 0.0000 0.2517 0.4521 10.0904 218.6280  226.2000  17.57
600 0.00544 0.8155  0.0000 0.0310 0.0000 0.0487 0.6424 1.5376  208.5376  210.0000  1.46
] 610 0.00000 0.0000  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 207.0000 208.0000  1.00

L SR Rt e e ettt iRttt ettt ittt R ittt R a Rttt et st ss e ad sttt s sesdssniotsstsessds

3¢

(7

[

(’“\

3 C3 .3 3 Co 3 33



3 3 C3 31 3 33 3 3

3 33 £33 .3

100 3,
110 t, TALLG

207,

Y3k fusr/mberry/talleast.proi/nwli0,stm Page |

oo A0 5 5 4

120 t,NORTHWEST SYSTEM
120 ¢, MININUM Te= 13 MINUTES; RCP & n=0.013

140 t MWE 10/29/786 FILE! /usr/mberry/talleast.proi/mwi00.stn

S5 EAST DRAINAGE FLAN

130 ¢, . ASSUME G1(100)=Ri{Z} EXCEFT AT NODE A00
i 2,90 (.00

140
170
180
190
200
210

230
240
230

570
520
970
L00
&10
70
250
390
00

0.81
0.41
0.68
0.48
02.00
®O 3

[

9, 00
0,00
00 A20,00
610 130,00

n

O
L=
g

0.80
Z.10
4,00

13 0,013
13 0.013
13 0,013

36 0,013

0,00
0,00
0,00

20,00
110,00
20,00
0.G0

0,00
0,00
0.00
0.00

0.00
3,00
0.00
0.00

4,90
1.30
1,40

a9 EA
KRt

13,00
13,40
13.00
13.00

210.00

2
o



Date: 10-30-1986
Time: 11:07:27
Input File: nwl00.stm
TALLGRASS EAST DRAINAGE PLAN

NORTHWEST SYSTEM /7 / 23
NININUM Tc= 15 NINUTES: RCP : n=0.013

HWB 10/29/86 FILE: /usr/mberry/talleast.proj/nwl00.stm"
LASSUME 0i(100)=0i(2) EXCEPT AT NODE 600

/‘\

Storm Frequency = 100-Year

** * HYDROLOGY* * ¢

AR AR A RN EARR IRk R AR AR AR AR EREEEXIXAI ATk kb kR kAN Lttt ettt sttt eIt STILR LY

Tributary Area Hydrology Sumeation Conduit Data
tt*tttt*t*t*tttittttt**t*tttt*t**t*t*tt***t*t**t*ttiit* 13232320283 232223322232222 AR AR KRR A AR AN AR,
Node to C Area Slope Length TC{0) I({0) Q(0) . I Q Sum Q .Size Velocity Length TT TT+TC

Node (Ac) (%) (Ft) (Min) (In/Hr) (CFS) (Min) (In/Hr) (CFS) (CFS) (Ft/Sec) (Ft) (Min) (Min)

B AR AR AR R TR KRR R AR AAA Rk AREEKIRKEIKKIIRIXXRIRRRIR, AR AR AR E R AA KRR AKX RN AR AR AR AR AR

570 580 0.61 2.90 0.00 0.0 15.00 8.97 4.90 15.00 8.97 4.90 4.90 15" 3.99  35.00 0.15 15.15
580 590 0.61 0.80 0.00 0.0 15.00 8.97 1.30 15.15 8.94 1.30 6.20 15" 5.05 70.00 0.23 15.38
590 600 0.68 2.10 0.00 0.0 15.00 8.97 1.40 15.38 8.89 1.39 1.58 157 6.18 680.00 1.83 17.21

600 610 0.68 4.00 0.00 0.0 15.00 8.97 39.50 15.00 8.97 39.50 46.11 36" 6.52 150.00 0.38 15.38

éi**t!ttt**tt******tt*i**tt***tttt*t*tttt**tt**t**t**t* 1222228222 ¢¢ 0202252032283 KEEhk kA AR R RRRRNR R R AR R KRN ANk A R A AR L

3 3 3 3 300 O O o CJ o o o0 O30
(\

y



Date: 10-30-1986
- Time: 11:07:27
Input File: nwl00.stm '
TALLGRASS EAST DRAINAGE PLAN
NORTHWEST SYSTEM /5/25
HINIMUM Tc= 15 HINUTES; RCP : n=0.013

¥WB 10/29/86 FILE: /usr/mberry/talleast.proj/nwl00.stm
JASSUME 01(100)=0i{(2) EXCEPT AT HODE 600

~

Stora Frequency = 100-Year

t o« HYDRAULICS* * *

t*ttt*t**tttt*ttt*tt*t*tttttittt*ttltitittt***t*******tt*ttX*titt**it*i****t******tii**********i*t*ttt*tt****tt*****t******t*t*t*

Node Hyd-Slope Friction Bend Transition Manhole Deflection Junction Total Hyd-61 Desired Diff,
{Ft/Ft) (Ft) {Ft) (Ft) (Ft) {Ft) (Ft) (Ft)  Elevation Elevation (Ft)

t*tti**ttttit*t**t***tt*t**ttittitt!*tit*****t*t*lii*t*t***i***ttittttt*ttt*t*ttt*ttt*tt****i**it**t*i**t***t*t*t**t*******ii*itt

o CoO .o C31 3 ]

570 0.00575‘ 0.2014  0.0000 0.0000 0.0000 0.0000 0.0000 0.2014 221.1318 226.2000  5.07
580 0.00920 0.6438  0.0000 0.0148 0.0000 0.1238 0.3343 1.1167  220.9304 226.2000  5.27
590 0.01377 9.3668  0.0000 0.0197 0.0000 0.2517 0.4521 10.0904  219.8137 226.2000  6.39
- 600 0.00478 0.7168  0.0000 0.0068  0.0000 0.0487 1.9509 2.7233  209.7233  210.0000  0.28
- 610 0.00000 0.0000  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 207.0000 208.0000  1.00
M («.m,m"m...m*,,..mm.."m“mm.mmmm.,m*.m“m,mmmm;,.,m*mmﬂm“m**m“mmm
L)
U

— 1 C31 &3 1 o 3 3

e



Date: 12-03-1986
Time: 08:56:07
] Input File: swlO0r.stm
TALLGRASS EAST DRAINAGE PLAN--SQUTHWEST SYSTEM /‘253"1//<2225?.
™ NINIMUM TC = 15 MINUTES ; RCP : n=0.013
ASSUNE 0i(100)=Qi(2) EXCEPT AT NODES 220,260,& 310

= MWB 12/02/86 FILE = /usr/mberry/talleast.proj/swl0lr.sta
= Storm Frequency = 100-Year
|
* x x HYDROLOGY* * *
™
J

Y RREKEIERKEIKKXIARIKKRKIIRIIE AT RIRKKA IR ANKRRAKKIRARKANR AAXXNIREIRRARIAARINRRAAIRE AR AR AR R RN AR KA AR AR A KA AR KKK R AR ARk kKRR RKAR

Tributary Area Hydrology Summation Conduit Data
gJi*k*****t*****t******titit****!*t*x*tt******k***t*k**** 1332082222800 22000230t st ] 10282328328 223233082342233 3282223232232 23322828¢%
(AjNode to C Area Slope Length TC{0) I(0) Q(0) TC I 0 Sum Q Size Velocity Length TT  TIT4TC

Node (Ac) -~ (%) (Ft} (Min) {In/Hr) (CFS) (Min) {In/Hr) (CFS) {CFS) (Ft/Sec) (Ft) (Min) (Min)

L_)i*t********i****i****************i*tit**i***********i*t AREEERTRRIAEREEARAKIILEAEAE AR AR AR AR AR R AR IR A AR AR AR A AR KA ARk k&

7410 420 0.32 1.60 0.00 0.0 15.00 8.97 2.00 15.00 8.97 2.00 2.00 15" 1.63  90.00 0.92 15.92
- 420 430 0.36 5.70 0.00 0.0 15.00 8.97 7.90 15.00 8.97 7.90 9.78 18" 5.54  35.00 0.11 15.11
L:1 430 120 0.68 0.60 0.00 0.0 15.00 8.97 1.60 15.11 8.95 1.60 11.38 1" 4.13 .350.00 1.23 16.34
- 110 120 0.46 7.30 0.00 0.0 15.00 8.97 12.90 15.00 8.97 12.90 12.90 18" 7.30 250.00 0.57 15.57
«s 120 130 0,50 0.80 0.00 0.0 15.00 8.97 0.70 16.34 8.68 0.68 24.72 30" 5.04 300.60 0.99 17.33
v 130 135 0.50 1.10 0.00 0.0 15.60 8.97 2.90 17.33 8.48 2,74 27.46 30" 5.59  90.00 0.27 17.60
135 160 0.50 1.50 0.00 0.0 15.00 8.;7 1.80 17.60 8.43 1.69 29.15 30" 5.94 200.00 0.56 18.16 _
A 160 150 0.50 1.20 0.00 0.0 15.00 8.97 3.40 18.16 8.33 3.16 32.31 30" 6.58 40.00 0.10 18.26
:: 140 150 0.50 0.30 0.00 0.0 15.00 8.97 0.60 15.00 8.97 0.60 0.60 15" 0.49 70.00 2.39 17.39
_ 170 150 0.50 0.20 0.00 0.0 15.00 8.97 0.40 15.00 8.97 0.40 0.40 157 0.33  30.00 1.53 16.53
c= 150 180 0.00 0.00 0.00 0.0 0.00 0.00 0.00 18.26 8.31 0,00 33.28 30" 6.78 200.00 0.49 18.75
=~ 180 190 0.50 2.10 0.00 0.0 15.00 8.97 4.00 18.75 B8.22 3.67 36.95 36" 5.23 200.00 0.64 19.39
7200 210 0.61 6.80 0.00 0.0 15.00 8.97 15.90 15.00 8.97 15.90 15.90 24" 5.06 250.00 0.82 15.82
- 210 230 0.00 0.00 0.00 0.0 0.00 0.06 0.00 15.82 8.79 0.00 15.90 24" 5.06 250.00 0.82 16.65
—

., 120 230 0.50 2.50 0.00 0.0 15.00 8.97 14.00 15.00 8.97 14.00 14.00 4" 4.46 180.00 0.67 15.67
~ 230 190 0.00 0.00 0.00 0.0 0.00 ©0.00 0.00 l6.65 8.62 0.00 29.57 30" 6.02 300.00 0.63 17.48
190 270 0.00 0.00 0.00 0.0 0.00 0.00 0.00 19.3% 8.12 0.00 65.34 48" 5.20 530.00 1.70 21.09
7240 250 0,50 2.30 0.00 0.0 15.00 8.97 4.30 15.00 8.97 4.30 4.30 157 3.50 0 50.00 0.24 15.24
- 250 260 0.50 4.20 0.00 0.0 15.00 8.97 7.00 15.24 8.92 6.96 11.26 30" 1.29 360,00 2.62 17.85
:: 260 270 0.50 3.40 0.00 0.0 23.00 7.60 50.00 23.00 7.60 50.00 60.20 54" 3.79 140.00 0.62 123.62
_ 270 280 0.68 4.80 0.00 0.0 15.00  A.97 20.70 23.62  7.52 16.92 139.4% an T.00 20000 0.47 24.09




]

t 2 C

]

L

290 300 0.50 3.60 0.00 0.0 15.00 B.97 6.90
300 280 0.00 0.00 0.00 0.0 0.00 0.00 0.00
280 310 0.00 0.00 0.00 0.0 0.00 0.00 0.00

310 320 0.68 16.50 0.00 0.0 15.00 8.97 205.00

**i********t***i************************************i**

15.00
16.07
24.09

24.40

8.97 6.90 6.90
8.74  0.00 6.90
7,46 0.00 145.76

7.42 169.57 315.33

EXKIKIKAK KKK RIX AR AR AR &

18" 3.90
18" 3.90
60" 1.42

9.00 X 4.00  8.76

250.00

380.00

140.00

100.00

1.07 16,07

1.62 17.69

0.31 24.40

0.19 24.59

ARERRAK A IR A I RN R RN KRN RN RN AR ARk Rk &

/BB /2.3
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TALLGRASS EAST DRAINAGE PLAN--SOUTHWEST SYSTEM
NINTMUM TC = 15 MINUTES ; RCP : n=0,013

ASSUME 0i(100)=0i(2) EXCEPT AT NODES 220,260,& 310

MWB 12/02/86 FILE - /usr/mberry/talleast.proj/swlOOr.stm

it***t*t***t******t*****i*****i*t****t*t*t**t****it*t*tt****i*****i********i***

Node Deflection

***************t*************t****t**t***********t********t*i***i*ttt*

410
420
130
110
120
130
135
160
140
170
150
180
200
210
220
230
190
240
250
260

7

790

Hyd-Slope

(Ft/Ft)

0.00096
0.00868
0.00516
0.01508

0.00363

0.00448

0.00505

0.00620

0.00009

0.00004

0.00658

0.00307

0.00494

0.00494

0.00383

0.00520

0.00207

0.00443

0.00075

0.00094

0.00287

0.00431

Friction

{Ft)

0.0863
0.3037
1.8054
3.7704
1.0894
04033
1.0101
0.2481
0.0060
0.0012
1.3165
0.6136
1,2350
1.2350
0.6894
1.5597
1.0968
0.2215
0.2712
0.1312
0.5750

1.0787

Bend
(Ft)
0.0000
0.0000
0.0000

0.0000

0.0000.

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0060

0.0000

0.0000

0.0000

n.6a00

* % %

Transition

(Ft)

0.0000
0.0435

0.0257

0.0000

0.0868

0.0092

0.0062

0.0125

0.0000

0.0000

0.0041

0.0579

0.0000

0.0000

0.0000

0.0166

0.0009

0.0000

0.0218

0.014]

0.0366

H.0000

Input File: swl00r.stm

HYDRAULICS®*

(Ft)

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
9.0000
0.0000
0.0000
0.0199
0.0000
0.0000
0.06000
0.0000
0.0000
0.0000
0.0000

¢.0000

Manhole

(Ft)

0.0000
0.0153
0.2701
0.0000
0.4137
0.1709
0.0174
0.2738
0.0000
0.0000
0.0553
0.0955
0.0000
0.0866
0.0000
0.0000
0.0923
0.0000
0.1213
0.0302
0.0000

f.0000

*

*

0

1

0

0.

-0.

{Ft)

6000

.0821

0297

0000

1054

.2050

1475

.2786

.0000

0000

1144

1447

0000

.0247

0600

4397

AT

0000

1220

.6082

L2749

nnnn

/6C/2.3

Date: 12-03-1986
Time: 08:56:07

Storm Frequency = 100-Year

Total
{Ft)

0.0863

i

2

3

1

1

4445

1308

L1704

.4845

.7884

1811

.8130

0060

L0012

.4904

.6223

L2350

.3662

.6894

.0159

6677

2215

.5362

1837

8865

Aon

Hyd-61

217.3288
217.2425
215.7980
217,4375
113.6671
212.1826
211.3942
210.2130
209.4061
209.4012
209.4001
207.9097
211.9044
210.6695

209.9927

209.3033

207.2874

207.1612

206.9396

206.4034

205.6197

ANr rare

Desired
Elevation Elevation- {Ft)

219.

218.

218.

220.

215.

212

212,

211

i1

211

211

209.

214

211

211.

210

207.

208.

207

206.

205,

A A

1000

2500

2500

0000

7000

8000

5000

.5000

L1000

L7000

.2000

2000

0000

.5000

0009

.0000

5000

0000

5000

5000

5000

*it********i****t!****t*&*i*t****ititit*t***i****t

Junction

Diff.

t*i*t**t****t**it**ti**itt*t*i*t*tt**ttt*tit****it*it*!*tt!

1.7
1.0t
2.45

2.56

2.29
2.30

1.80

0.10

-0.12
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300

280

310

320

0.00431

0.00313

0.00380

0.00000

1.6396

0.4385

0.3805

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000
0.0070
-0,0336

0.0000

0.0118

0.0000

0.0000

0.0000

0.0515

0.3927

0.4279

0.0000

0.0216

0.1133

0.9398

0.0000

1.7246

0.9515

1.7817

0.0000

205.4578

203.7332

202.7817

201.0000

208.0000  2.54
205.0000 1.27
204.0000 1.22

205.0000  4.00

t*iti***********‘ki*‘k**‘k**i*t********i‘k*************ti******‘k*****i‘k‘k***********i*‘k*t***********‘k‘k*****t*t******t****tti*‘kt*****i*
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Table 3. Spread at average velocity in a reach

of triangular qutter.

V=195 FT/S

CHART 2. Velocity in triangular gutter sections.

Flory HEC-1Z: PEatIAGE oF Yinygy 3‘?{)&0,‘,{/;-,(/7-5} FH WA, Alar, /1954

T,/T,| @ 6.1 10.2 | 6.3 |0.4 |0.5 |6.6 |8.7 |g.8
Ta/T5|0.65| 0.66|0.68| 6.78| 9.74] 3. 77 6.82/0.86|9.90
2
S . V=_n_ 505 5,067 T0.67
0.004
)
- 0.00 p— -~ ~
> 3' T L o |
I : = c . ©° T (FT)
> > c
- 20~
—20 3
0.3 1 / _
- 15 154
0.2 / -
./ ]
L-10 / -
"‘9 lo_.
...8 9_
—? 8
: 0.1— T
2 s,
5 . P 7—
0.084-5 1
g /- A 6 7
g 0.06 4
) Lo 9T
- , .
43 .
) ;
/ l’ -1
0.04- - 4
// ’r
/v —-’2‘
0.03 - 3 -
EXAMPLE /
i 4 0.02 -
GIVEN ,f’/
S =002 L/ —| 2-
- 0.2 S¢= 0,015 ’ /
T=6 FT /
n =006 ’
FIND \/
5\
vn =0.32 FT/S ‘
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3 5
1<, EXAMPLE:  GIVEN: £
s N=0016; Sx=0.03 o
$=004; T=6 FT 0.8 1
- 0.2 FIND: 0.6"-40
i Q =2.4 FTYs 4
Qn=0038 FTYs 0.4
_'—O.I w ) ’
- 0.08 Z 20
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B <
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— T : 2 4 0008 -+
< 1) For V-Shape, use the nomograph with 0.006 {04
S5 SeSuba /(5 o 1

0.004
T 2) To determinedischarge in gutter with 0.2
W ——Ts _"/ composite cross slopes, find Qs using
Qw :'Os Ts and Sy. Then, use CHART 4 to
I Sx ' -.find Eo.  The total discharge is.
o Sw Q=Qg/(I-Es), and Qy=Q-Qs.

CHART 3. Flow in trianguiar gutter sections.
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FOR COMPOSITE CROSS SLOPES, USE S¢ FOR S, .

TURNING LINE

(FT)

CHART 9. Curb-opéning and slotted drain inlet length

for total interception.
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CHART 10. Curb=opening and slotted drain inlet interception efficiency.
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“1 CONNECT 2/n RATIO WITH SLOPE (S} <
I

Q

-

equation: a-ose(E) st g%
N IS ROUGHNESS COEFFICIENT IN WAWEING
FORMULA APPROPRIATE TO MATERIAL IN
SO0TTOM OF CNANNEL
Z 1S MECIPROCAL OF CROSS SLOPE
AEFERENMCE ' M. . B. PROCEEDINGS 1948,
PAGE 130, EQUATION (14}

EXAMPLE {SEE INSTRUCTION 1}

GIVEN: 3 » 003
2. 24
ne o2 1/0 « 1200
Qe+ 20CFS
FIND: d + 022 BY FOLLOWING —— ="~ " 7"
DASHED LINES

T T T
NN

INSTRUCTIONS

E.

L os
A;’U CONNECT DISCHAARGE () wilH POINT :.03
WHERE LINE CROSSES TURNING LINE READ DEPTHW - o2
AT CURB (d] Q CAN BE FOUND FROM ¢ BY (n r
CONNECTING & witn CROSSING OF TURNING - a L oo

- LINE
‘. T .

=T

AS SHOWN USE NOMOGRAPH AS EIPLAINED

2. FOR SHALLOW

V- SMAPED CHANNEL

N INSTRUCTION | BUT wiTw 2 :.’d_.

3 10 DETERMNE

0ISCMARGE O, N

PORTION OF CHANNEL

NAVING WIOTH X
OETERMINE DEPTH & FOR TOTaL DISCHARGE IN

ENTIRE SECTION AS EXPLAINED IN1 ThEN USE NOMOGRAPH TO
DEYERMINE Gy IN SECTION OF wiDTM b FOR DEPTH

a'-a-(-}) THEN 0,7Q- 04

4 TO DEYERMINE DISCHMARGE 1

1Gy) 1N COMPOSITE SETTION - l o 4 ol '
FOLLOW INSTRUCTION 3 T0 ) I’é
: .

0BTAIN DISCRARGE (Qq) 1N . By
v 10-¢)

SECTION O AT ASSUMED CEPTH
d BASED OM AN EXTENSION OF SLOPE RATIO 2, TO
INTERSECT wATCR SURFACE; OBTAIN Qp FOR SLOPE RATIO LY

dra- X
AND DEPTM d', dsd z.wzn 0y 20,409y,

L/
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n NNEL

T

ol
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April 15, 1986

ATTACHMENT A

[] (ﬁ DRAINAGE CRITEKIA MAHUAL
[} ' CITY OF WICHITA, KANSAS
RAINFALL INTENSITY TABLE FOR SEDGWICK COUNTY, KANSAS
[] The following tabulation 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
DURATION RETURN PERIODS OF
[] IN MINUTES 1-YR 2-YR 5-YR 10-YR - 25-YR 50-YR 100-YR
: 5 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
[] 7 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
D 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 4,21 4,99 5.71 6.60 7.38 8.02
13 3.05 . 4,08 4,84 5.53 6.41 7.17 7.79
[J 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 7.18
D ( 17 2.71 3.61 4.31 4.95 5.75 6.44 7.00
- 18 2.63 3.51 4.20 4,83 5.61 6.29 6.84
19 2.56 3.42 4,10 4.7 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 4,81 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 f
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
[I 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
D 37 1.89 2.35 2.88 3.36 3.93 4.43 4.86
38 1.87 2.32 2.84 3.31 3.87 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
4] 1.81 2.21 2.72 3.17 3.7 419 4.60
42 1.79 2.18 2.68 3.13 3.66 4.13 4.54 d
(k 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




( ( ATTACHMENT A CONTINUED
D Page 2
[J DURAT IOM
IN MINUTES 1-YR
[} 46 1.70
47 1.67
48 1.66
[] 49 1.64
50 1.61
51 1.59
52 1.56
[J 53 1.54
54 1.52
55 1.50
[] 56 1.47
57 1.45
58 1.43
59 1.42
[] 60 1.40
61 1.38
[? 62 1.36
' 63 1.34
L ( 64 1.33
65 1.3
[] 66 1.30
67 1.28
68 1.26
69 1.25
[} - 70 1.24
71 1.22
72 1.21
[] 73 1.20
74 1.18
75 1.17
[} 76 - 1.16
77 1.15
78 1.13
79 1.12
[] . 80 1.1
81 1.10
82 1.09
[] 83 1.08
84 1.07
85 1.06
[] 86 1.05
| 87 1.04
88 1.03
- C 89 1.02
[] .90 1.01

(I

2-YR

2.05

2.02
2.00
1.97
1.95
1.92
1.89
1.86
1.84
1.81
1.79
1.76
1.74
1.72
1.69
1.67

1.65

1.63
1.61
1.59
1.57
1.56
1.54
1.52
1.50
1.49
1.47
1.46
1.44
1.43
1.41
1.40
1.38

1.37

1.36
1.34
1.33
1.32
1.31
1.30
1.28
1.27
1.26
1.25
1.24

RETURM PERIODS OF
10-YR

5-YR

2.54

2.50

2.47
2.44
2.41
2.38
2.35
2.33
2.30
2.27
2.25
2,22
2.20
2.18
2.15
2.13
2.1
2.09
2.07
2.05

. 2.03
2.01
1.99
197
1.95
- 1.93

1.92
1.90

1.88

1.86
1.85
1.83
1.82
1.80
1.79
1.77
1.76
1.74

- 1.73

1.72
1.70
1.69
1.68
1.68
1.66

25-YR
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3.48
3.44
3.36
3.35
3.32
3.28
3.24
3.20
3.17
3.14
3.10
3.07
3.04
3.01
2.98
2.95
2.92
2.89
2.86
2.84
2.81
2.79
2.76
2.74
2.71
2.69
2.67
2.4
2.63
2.61
2.58
2.55
2.53
2.50
2.48
2.46
2.43
2.41
2.39
2.37
2.34
2.32
2.30
2.28
2.26
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1

[J ATTACHMENT A CONTINUED
D(( Page 3
DURATION RETURN PERIODS OF
[] IN MINUTES 1-YR 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
91 1.00 1.23 1.65 1.92 2.24 2.57 2.86
{] 92 1.00 1.22 1.63 1.90 2.22 2.55 2.83
93 0.99 1.21 1.62 1.89 2.20 2.53 2.81
94 0.98 1.20 1.61 1.87 2.19 2.51 2.79
[] 95 0.97 1.19 1.59 1.85 2.17 2.49 2.76
96 0.96 1.18 1.58 1.84 2.15 2.46 2.74
97 0.96 1.17 1.57 1.82 2.13 2.44 2.72
98 0.95 1.16 1.56 1.81 2.12 2.42 2.70
{] 99 0.94 1.15 1.54 1.80 2.10 2.4 2.67
100 0.93 1.14 1.53 1.78 2.08 2.39 2.65
107 0.93 1.13 1.52 1.77 2.07 2.39 2.65
[} 102 0.92 1.13 1.51 1.75 2.05 2.35 2.61
103 0.91 1.12 1.50 1.74 2.04 2.33 2.59
104 0.90 1.1 1.49 1.73 2.02 2.31 2.57
105 0.90 - 1.10 1.47 1.72 2.01 2.30 2.55
[] 106 0.89 1.09 1.46 1.70 1.99 2.28 2.54
107 0.88 1.09. 1.45 1.69 1.98 2.26 2.52
108 0.88 1.08 1.44 1.68 1.96 2.25 2.50
[]il(; 109 0.87 1.07 1.43 1.67 1.95 2.23 2.48
| - 110 0.87 1.06 1.42 1.65 - 1.93 2.21 2.46
111 0.86 1.06 S1.41 1.64 1.92 2.20 2.45
[] 112 0.85 1.05 . 1.40 1.63 1.91 2.18 2.43
13 0.85  1.04 i 1.39 1.62 1.89 2.17 2.41
114 0.84 1.03 - 1.38 1.61 1.88 2.15 2.40
115 0.84 1.03 - .1.37 1.60 1.87 2.14 2.38
[} 116 0.83 - 1.02 1.36 1.59 1.86 2.12 2.36
117 0.82 1.0 1.36 1.58 1.84 2.11 2.35
118 0.82 1.0 1.35 1.57 1.83 2.09 2.33
[} 119 0.81 1.00 1.3 1.56 1.82 2.08 2.32
120 0.81 0.99 1.33 1.55 1.81 2.07 2.30
[] DURATION - RETURN PERIODS OF
IN HOUKS 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 0.91 1.06 1.21 1.35
{] 5 0.40 0.49 0.66 0.77 0.89 1.02 1.14
6 0.35 0.42 0.57 0.67 0.78 0.89 0.99
8 0.28 0.34 0.46 0.53 0.62 0.71 0.79
[j 10 G.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
18 0.15 0.18 0.24 0.28 0.33 0.38 0.42
[j\. 24 0.12 0.15 0.20 0.23 0.27 0.31 0.34
00145




TABLE 7.—Recommended Manning’s Roughness Coefficients for Overland
Flow

] Residue rate Vaiue
Cover or treatment (ton/acre) recommended Range
1) (2) (3) (4)
Concrete or asphalt? o.on 0.01-0.013
Bare sand* : 0.01 0.010--0.016
Graveled surface? 0.02 0.012-0.03
Bare clay-loam (eroded)? . 0.02 0.012-0.033
Fallow—no residue 0.05 0.006-0.16
Chisel plow ) <1/4 0.07 0.006-0.17
: <1/4-1 0.18 0.07-0.34
1-3 0.30 0.19-0.47
>3 0.40 0.34-0.46
Disk/harrow <1/4 0.08 0.008-0.41
1/4-1 0.16 0.10-0.25
1-3 0.25 0.14-0.53
>3 0.30 —
No till <1/4 0.04 0.03-0.07
- 1/4-1 0.07 0.01-0.13
1-3 0.30 0.16-0.47
Moldboard plow (Fall) 0.06 0.02-0.10
Coulter 0.10 0.05-0.13
Range (natural) 0.13 0.01-0.32
Range (clipped) 0.10 0.02-0.24
Grass (bluegrass sod) 0.45 0.39-0.63
Short grass prairie® . 0.15 0.10-0.20
Dense grass® 0.24 ©0.17-0.30
Bermuda grass® 0.41 0.30-0.48

‘From Woolhiser, Ref. 26. : :
"Weeping lovegrass, bluegrass, buffalo grass, blue gramma grass, native grass
mix (OK), alfalfa, lespedeza (from Palmer, Ref. 18).

for conditions greatly different from the field experiments. These data
should be valid for so-called sheet flow or shallow-depth overland flow
that match the conditions in the experimental plots. Channelized flow
was present in many of the experimental runs, especially where tillage
marks were present or when rilling had -occurred. Channelization was
not so obvious when the residue rates were greater than 1/4 ton per
acre (5.6 metric ton/ha) (G. R. Foster, personal communication).

The depth of calculated flow should not become too large. On long
flow planes, the routing models may calculate depths that may be un-
realistically large. The users must be aware of this and limit the flow
plane lengths. It appears that excessive depths would not be encoun-
tered if the slope lengths are on the order of 150-300 ft (50-100 m).

These roughness values include the effect of rain drop impact, which
tends to increase the effective roughness. The rainfall intensities used
in these erosion plots are fairly high, ranging from 2-4 in./hr (50-100
mm/h). The effective roughness will probably be less than these values
if no rainfall is considered to be falling.

51

From "Roughness Coefficients for Routing Surface Runoff,"
by Edwin T. Engman, Journal of Irrigation and Drainage

Engineering, vol 112, no. 1, Feb, 1986, pp39-53.
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ATTACHHMENT D

DRAINAGE CRITERIA

-

CITY OF WICHITA, KANSAS

3 B33

RECC!HENGED RUNOFF CCEFFICIENTS FOR RATIOHAL METHOD
AND PERCENT IMPERVIOUS FOR UNIT HYDRUGRAPH METHOD

Land Use or Percent Frequency
[] Surface Characteristics Impervious 2 5 10 100
1. Business:
Downtown Areas 95 0.84 0.85 0.87 0.91
{: Heighborhood Areas 70 0.68 - 0.69 0.73 0.80
2. Residential:
E Single Family (Soil Group D)
175 Acre, 50 0.575 = 0.61 0.66
1/4 Acre} 38 0.507 0.54 0.62
1/3 Acre 30 0.46 0.50 0.59
[; 1/2 Acre ' 25 0.42 0.48 0.56
3/4 Acre 22 0.42 0.46 0.55
[: 1 Acre 20 0.41 0.45 0.54
Multi-Family (Soil Group D)
Multi-Unit (detacned) 60 0.62 0.66 0.72 0.82
[{( Multi-Unit (attached) ¥ 65 0.64 0.68 0.73 0.83
Apartments ’ 75 0.70 0.73 0.79 0.86
Single Family (Soil Group C)
[: 178 Acre 50 - 0.55 0.58 0.64 0.73
1/4 Acre 38 0.48 0.51 0.57 0.68
1/3 Acre 30 0.43 0.46 0.53 0.65
D 1/2 Acre - 25 0.40 0.43 0.50 0.63
3/4 Acre 22 0.39 0.42 0.49 0.62
1 Acre . 20 0.37 0.40 0.48 0.61
[} Multi-Family (Soil Group C)
Multi-Unit (detached) 60 _ 0.60 0.63 0.69 0.77
fulti-Unit (attached) 65 0.63 0.66 0.71 0.79
[] Apartients 75 0.68 0.72 0.77 0.83
Single-Fanily (Soil Group B) : .
U 178 Acre. 50 - 0.52;, 0.54 0.59 .. 0.67%
1/4 Acre? 38 044" 0.46 0.52 ¢0.617
1/3 Acre 30 0.39 0.4 0.47 0.57
: 1/2 Acre 25 0.36 0.38 0.44 .54
[1 3/4 Acre 22 0.34 0.36 0.42 0.52
1 Acre 20 0.33 0.35 0.40 0.51
[: Multi-Fzi:i1v (Snil Group B)
/ Multi-unit {detached) 60 0.60 0.65
\\Q Multi-Unit-(attached)» 65 0.64 0.68
] Apartuents 75 0.70 0.74
L
]




Land Use or Peréent Frequency

(T Surface Characteristics rpervious P4 5 10 100

Single Family (Soil Group A)

1/8 Acre 50 0.47
1/4 Acre 38 0.39
1/3 Acre 30 0.33
1/2 Acre 25 0.30
3/4 Acre 22 0.28
1 Acre 20 0.26

.50 0.54 0.60
41 0.45 0.52
.35 0.39 0.47
.31 0.35 .0.44
.29 0.33 0.42
.28 0.32 0.40

SocCcoco

Multi-Family (Soil Group A)

Multi-Unit (detached) 60 0.55 0.57 0.61 0.67
Multi-Unit (attached) 65 0.58 .60 0.64 0.70
Apartments 75 0.65 .68 0.72 0.77

N

3. Industrial: -
Light Areas 70 0.68 0.69 0.73 0.80
Heavy Areas 80 0.74 0.76 0.79 0.854

4, Playgrounds: 15 0.33 0.35 0.42 0.55
5. Schools: 40 0.49 0.51 0.56 0.66

7. Undeve]oped Urban Areas: :
(¢ 0ffsite Flow Analysis 45 0.52 0.5 0.59 0.68
(when land use not defined)

8. Streets:
Paved . 99 0.87
Gravel 00 0.24

.88 0.90 0.93
.26 0.33 0.48

O o

9. Drive, Parking Lots and Walks: 96 0.87 0.87 0.88 0.89
10. Roofs: 90 0.80 0.85 0.90 0.93

11. Urban Lawn Areas (See Note No. 1 below):
Soil Group A
Slope less than 1% 00 0.08 0.09 0.13 0.23
Slope 1% to 4% 00 0.12 0.13 0.17 0.27
Slope more than 4% - 00 0.16 0.17 0.21 0.31

Soil Group B
Slope less than 1% 00 0.76 0.18 0.24 0.37
Slope 1% to 4% , 00 ~0:20 0.22 0.28 0,41
0.26 - 0.32 0.45

Slope more than 4% 00 0.24

Soil Group C
Slege less than 17 00
Stope 1% to 4% 00
Slope more than 4% 00

.21 0.35 0.51
.29 0.37 0.53
.31 0.39 0.55
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-3-
[] Land Use or Percent Frequency
{( :urface Characteristics Impervious 2 E 10 100
Soil Group D '
Slope less ‘than 1% 00 0.28 0.33 0.43 0.63
Slope 1% to 4%~ ou .0.30 ,0.35 0.45 =0365
Slope nore than 4% 00 “0.32 0.37 0.47 0.67

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

- GENERAL NOTE: These Rational Formula Coefficients may not be valid for basins
320 acres or larger,
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Retardance Class: The roughness of a grassed channel, as
well as the ability of the channel to withstand erosive
forces, is dependent upon the height and quality of
vegetation established within the channel. Grassed channels
are broken into five retardance classes based on these
factors. The following table gives a guide for determining
the retardance class for grassed channels.

GUIDE TO SELECTION OF VEGETAL RETARDANCE

Quality Average
of Length of Retardance

Stand Vegetation Class
Good Longer than 30" A
Fair Longer than 30" B
Good 11" to 24" B
Fair 11" to 24" C
Good 6'" to 10" C
Fair 6" to 10" D
Good 2" to 6" D
Fair 2" to 6" D
Good Less than 2" E
Fair Less than 2" - E

The Landscape Section of the Design Department will specify
grass types and seeding procedures that will result in a
stand of grass providing Class B retardance. The retardance
class in medians and ditches in urban areas will be Class D,
as these areas are mowed regularly.

3D-4-(2)
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