EXHIBIT D

TEAL BROOK ESTATES AND SUNRIDGE ADDITION

HYDROLOGY AND FLOOD ROUTING

S-YEAR FREQUENCY STORM WITH EXISTING CONDITIONS
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DRAINAGE PLAN FOR TEAL BROOK AND SUNRIDGE ADDITIONS

Variables for SCS Hydrographs,

Basin 1.
corner at 119th Street and 21st.
Prainage Area =
Rational Method c-factor =
Q by Rational Formula

0.35 Time of

Basin 2.
Drainage Area = 3.74 acres (0.00584 square
Rational Method c~factor = 0.40 Time of
Q by Rational Formula

Basin 3. East portion in Teal Brook and all of
Drainage Area = 37.41 acres (0.0585 aquare
Rational Method c-factor = 0.40
Q by Rational Formula

Time of

Basin 4. South portion in Teal Brook Addition.
Drainage Area = 10.12 acres (0.0158 aquare
Rational Method c-factor = 0.40 Time of
Q by Rational Formula

Basin 5. West portion in Teal Brook Addition.
Drainage Area = 12.71 acres (0.0199 aquare
Rational Method c-factor = 0.40 Time of
Q by Rational Formula

62.5 acres (0.0977 aquare milea)

3.74=0.

37.41=0.

10.12=0.

12.71=0.

North-Center portion in Teal Brook Addition.

4024 .56 = 23 cfs. 3@

—_—

S-year Storm w/Existing Conditions

Cedar Downs Estates, 21st Street right of way and a commercial

Concentration = 835 minutes
62.5»0.35%1.72 =-3§‘E¥%.

miles) SCS CN = 90

Concentration = 15 minutes

40=4.56 = 7. .cfa\l.

Sunridge Addition.

milea) SCS CN = 90

Concentration = 15 minutes

40#4 .56 =168 cf].

milea) SCS CN = 89

Concentration = 15 minutes

40#4.56 = {18 cfs @

miles) SCS CN = 90

Concentration = 15 minutesa
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EXHIBIT E

TEAL BROOK ESTATES AND SUNRIDGE ADDITION

HYDROLOGY AND FLOOD ROUTING

100-YEAR FREQUENCY STORM WITH EXISTING CONDITIONS
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DRAINAGE PLAN FOR TEAL BROOK AND SUNRIDGE ADDITIONS

Variables for SCS Hydrographs, 100-year Storm w/Existing Conditions

Basin 1. Cedar Downs Estates, 21st Street right of way and a commercial
corner at 11Sth Street and 21st.

Drainage Area = 62.5 acres (0.0977 square.miles). . SCS CN.= 83
Rational Method c-factor = 0.51° . Time of Concentration = 85 minutes
Q by Rational Formula 62.5#0.51%3.01 = 96 cfs/

Basin 2. North-Center portion in Teal Brook Estates
Drainage Area = 3.74 acres (0.00584 aquare miles) SCS CN = 80
Rational Method c-factor = 0.40 Time of Concentration = 15 minutes
Q by Rational Formula 3.74%0.40=7 .37 = 11 cfa.

Basin 3. East portion in Teal Brook Estates and all of Sunridge Addition.
Drainage Area = 37.41 acres (0.0585 aquare miles) SCS CN = 81
Rational Method c-factor = 0.40 Time of Concentration = 15 minutes
Q@ by Rational Formula 37.41%0.40%7.37 = 110 cfs.

Basin 4. South portion in Teal Brook Estates
Drainage Area = 10.12 acres (0.0158 sqguare miles) SCS CN = 82
Rational Method c-factor = 0.40 Time of Concentration = 15 minutes
Q by Rational Formula 10.12%#0.40%7.37 = 30 cfs.

Basin 5. West portion in Teal Brook Estates
Drainage Area = 12.71 acres (0.0199 square miles) SCS CN = 81
Rational Method c-factor = 0.40 Time of Concentration = 15 minutes
a by Rational Formula 12.71%G.40%7 .37 = 37 cfs.
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EXHIBIT F

TEAL BROOK ESTATES AND SUNRIDGE ADDITION

HYDROLOGY AND FLOOD ROUTING

2-YEAR FREQUENCY STORM WITH DEVELOPED CONDITIONS
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DRAINAGE PLAN FOR TEAL BROOK AND SUNRIDGE ADDITIONS
Variables for SCS Hydrographs, 2-year Stornm w/Developed Conditions

Routed thru Lake # 1

Basin 1. Cedar Downs Estates, 21st Street right of way and a commercial
corner at 119th Street and 2lst.
Drainage Area = 62.5 acres (0.0977 square miles), SCS CN = 85
Rational Method c-factor = 0.33, Time of Concentration = 85 minutes
Q by Rational Formula 62.5#0.33%1.30 = 27 cfs.

Node 94. Area between 21st Street right of way and centerline of
Cornelison Street.

Drainage Area = 3.79 acres (0.0059 square miles), SCS CN = 90

Rational Method c-factor = 0.37, Time of Concentration = 15 minutes
Q by Rational Formula 3.79%0.37%3.83 = 5 cfs.
Node 95. Area south of centerline of Cornelison Street between Pintail

Court and Main Entrance.

Drainage Area = 1.44 acres (0.00225 square miles), SCS CN = 90
Rational Method c-factor = 0.37, Time of Concentration = 15 minutes
Q by Rational Formula 1.44%0.37%3.83 = 2 cfs.

Node 101. Sunridge Storm Sewer System at Outlet.
Drainage Area = 27.73 acres (0.0483 square miles), SCS CN =
Rational Method c-factor = 0.46, Q from Moehring’s Page 9,
Hydrology Calculations for System 100 = 37 cfa.

S4

Node S0. Teal Brook Storm Sewer System at Outlet from Teal Brook Court.
Drainage Area = 5.63 acres (0.0088 aquare miles), SCS CN = 95
Rational Method c-factor = 0.39, Q from Moehring’s Page 5,
Hydrology Calculationas for System 90 = 8 cfa.

Lake # 1 and Adjacent Contributing Drainage Area.

Drainage Area = 7.42 acres (0.0116 aguare miles), SCS CN = 95
Rational Method c-factor = 0.38, Time of Concentration = 15 minutes
Q by Rational Formula 7.42%0,3823.83 = 11 cfs.
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EXHIBIT G
TEAL BROOK ESTATES AND SUNRIDGE ADDITION
HYDROLOGY AND FLOOD ROUTING

S-YEAR FREQUENCY STORM WITH DEVELOPED CONDITIONS



DRAINAGE PLAN FOR TEAL BROOK AND SUNRIDGE ADDITIONS
Variables for SCS Hydrographs, S-year Storm w/Developed Conditions

Basin 1. Cedar Downs Estates, 21st Street right of way and a commercial
corner at 119th Street and 21st.
Drainage -Area- = 62.5 acres (070977 aquare-miles), SCS CN"= 82,
Rational Method—-c-factor-= 0,353 Time of Concentration = 85 minutes
Q by Rational Formula 62.520.35%1.72 = 38 cfa.

Node 94. Area between 21 st Street right of way and centerline of
Cornelison Street.
Drainage Area = 3.79 acres (0.0059 square miles), SCS CN = S2,
Rational Method c-factor = 0.39, Time of Concentration = 15 minutes
Q by Rational Formula 3.79%0.39#4 .56 = 7 cfa.

Node S5. Area south of centerline of Cornelison Street between Pintail
Court and Main Entrance.
Drainage Area = 1.44 acres (0.00225 square miles), SCS CN = 92
Rational Method c-factor = 0.39, Time of Concentration = 15 minutea
Q by Rational Formula 1.44»0.3924 .56 = 3 cfa.

Node 10l1l. Sunridge Storm Sewer System at Qutlet.
Drainage Area = 27.73 acres (0.0483 aquare miles), SCS CN = 90
Rational Method c-factor = 0.46, Time of Concentration = 26 minutes

Q by Rational Formula 27.73%0.46%3,50 = 45 cfa.

Node 90. Teal Brook Storm Sewer System at Outlet from Teal Brook Court.
Drainage Area = 5.63 acres (0.0088 aquare milea), SCS CN = 90
Rational Method c-factor = 0.39, Time of Concentration = 15 minutes
Q by Rational Formula 5.63%0.39#4,.56 = 10 cfa.

Lake # 1 and Adjacent Contributing Drainage Area.

Drainage Area = 7.42 acres (0.0116 aquare milesa), SCS CN = 91
Rational Method c-factor = 0.40, Time of Concentration = 15 minutes
Q by Rational Fornmula 7.42%0,.40#24.56 = 14 cfs.

Node 96. Area North of Teal Brook Street and South of Lake # 1 Drainage
area.

Drainage Area = 1.86 acres (0.00291 square miles), SCS CN = 90
Rational Method c-factor = 0.39, Time of Concentration = 15 minutes
(A by Rational Formula 1.86#0,.39#4.56 = 3 cfa.

Node 97. Area South of Teal Brook Street and North of Lake # 2 and its
Adjacent Contributing Drainage Area (does not include Area TLB 10).

Drainage Area = 3.65 acres (0.00S7 square milea), SCS CN = 94
Rational Method c-factor = 0.39, Time of Concentration = 15 minutes
Q by Rational Formula 3.65%0.39%4.56 = 6 cfa.

Lake # 2 and Adjacent Contributing Drainage Area including Area TLB 10.
Drainage Area = S5.28 acres (0.00825 square miles), SCS CN = S5
Rational Method c-factor = 0.59, Time of Concentration = 80 minutes
Q by Rational Formula 5.28%0.59%1.79 = 6 cfas.
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EXHIBIT H

TEAL BROOK ESTATES AND SUNRIDGE ADDITION

HYDROLOGY AND FLOOD ROUTING

100-YEAR FREQUENCY STORM WITH DEVELOPED CONDITIONS
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DRAINAGE PLAN FOR TEAL BROOK AND SUNRIDGE ADDITIONS

Variables for SCS Hydrographs, 100-year Storm w/Developed Conditions

Basin 1. Cedar Downs Estates, 2lst Street right of way and a commercial

Node

Node

Node

Node

Lake

Node

Node

Lake

corner at 119th Street and 21st.

Drainage Area = 62.5 acres (0.0977 aquare miles), SCS CN = 83
Rational Method c-factor = 0.51, Time of Concentration = 85 minutes
Q by Rational Formula 62.520.51%3.01 = 96 cfa.

S94. Area between 21st Street right of way and centerline of
Cornelison Street.

Drainage Area = 3.79 acres (0.0059 square miles), SCS CN = 95,
Rational Method c-factor = 0.55, Time of Concentration = 15 minutes
Q by Rational Formula 3.79%0,55%7.37 = 15 cfasa.

95. Area south of centerline of Cornelison Street between Pintail
Court and Main Entrance.

Drainage Area = 1.44 acres (0.00225 sguare miles), SCS CN = 94
Rational Method c-factor = 0.55, Time of Concentration = 1S5 minutes
Q by Rational Formula 1.44=20.5527.37 = 6 cfa.

101. Sunridge Storm Sewer System at Outlet.

Drainage Area = 27.73 acrea (0.0483 gquare milea), SCS CN = 95
Rational Method c-factor = 0.61, Q from Moehring’a Page 10,
Hydrology Calculations for System 100 = 103 cfa.

90. Teal Brook Storm Sewer System at Outlet from Teal Brook Court.
Drainage Area = 5.63 acres (0.0088 gsquare miles), SCS CN = 986
Rational Method c-factor = 0.61, Q from Moehring’s Page 6,
Hydrology Calculations for Sysatem 90 = 22 cfa.

# 1 and Adjacent Contributing Drainage Area.

Drainage Area = 7.42 acres (0.0116 aquare milea), SCS CN = 96
Rational Method c-factor = 0.54, Time of Concentration = 15 minutes
Q by Rational Formula 7.4220.5427.37 = 30 cfa.

96. Area North of Teal Brook Street and South of Lake # 1 Drainage
Area.

Drainage Area = 1.86 acres (0.00291 square miles), SCS CN = 95
Rational Method c-factor = 0.55, Time of Concentration = 15 minutes
Q by Rational Formula 1.86%0.5527.37 = 7 cfa.

97. Area South of Teal Brook Street and North of Lake # 2 and its
Adjacent Contributing Drainage Area (does not include Area TLB 10).
Drainage Area = 3.65 acres (0.0057 asquare miles), SCS CN = 396
Rational Method c-factor = 0.55, Time of Concentration = 15 minutes
a by Rational Formula 3.65%20.55%7.37 = 15 cfs.

# 2 and Adjacent Contributing Drainage Area including Area TLB 10.
Drainage Area = 5.28 acres (0.00825 aquare miles), SCS CN = 96
Rational Method c-factor = 0.70, Time of Concentration = 80 minutes
Q by Rational Formula 5.28%0.70%3.16 = 12 cfs.
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EXHIBIT I

TEAL BROOK ESTATES AND SUNRIDGE ADDITION

MISCELLANEOUS CALCULATIONS FOR

HYDROLOGY AND FLOOD ROUTING



TEAL BROOK & SUNRIDGE ADDITION
MISCELLANEQUS CALCULATIONS

BASIN 1. Cedar Downs Estates and area east of Cedar Downs Lane north
of 2lat Street.

Drainage Area in Cedar Downs Esatates contributing to 7x3 RCBC in
2lat Street located 1450 feet. west.of. 119th_Street. aa. taken from
the drainage atudy done for the Preliminary.Plat. by the County
Department of Public WOrKS 18 .iueiiieeennnceeccenneeesa30 acres.

Drainage Area east of Cedar Downs Lane and north of 21st Street.
East portion (1130%1200)/2%435S60 + (1650%250)/2%43560 = 20 acres.
Weat portion ((640%(240+435)/2)/43560 +

(120%300)/2%43560 = .....c0eueeu. st rrasseassenansansenss D AcCres.
Sum of sub-drainage areas north of 21st Street = ......55 acres.
Drainage Area of 21st Street right of way 1620%135 = .. S acres.

Commercial corner at 119th Street per Sunridge Plat... 2.5 acres.

Total Drainage Area contributing to main draw in
Teal Brook Estates = ..........62.5 acres (0.0977 aguare miles).

Time of Concentration for Basin 1.

Overland flow length in Cedar Downs Estates is 315 feet with slope of
005 feet/foot and modified Manning‘’a roughneass factor of .50.
Initial Time of Concantration TIC from the Kinematic Wave Equation is

TIC = KL °N"%/¢1° %" = 0.93¢315 %« .5 %)/¢3.92" % .005°3) =

L T T ctesesceeaaa .55 minutes.

Travel Time TT in Cedar Downs Lane to cross-road culvert from Kirpich
Equation where length of flow is 1900 feet with glope of .005 ft/ft.

. . .5 .77
TT = .0078¢L/S ) 7= ,0078¢1900/.005 %> "7 ... ..20 minutes.
Travel Time TT in Cedar Downs channel from cross road culvert
to 21st Street from Kirpich Equation where length of flow is
290 feet with slope of .004 feet/foot.
.5 .77 .5 .77
TT = .0078¢L/S ) = .0078(290/.004 = tieccsnsee.. D minutes.

Travel Time TT from north line of 21st Street right of way,
thru soil saver, RCBC and outlet ditch to south line of 21st
Street right of way is estimated to be ......vccv000e.... 5 minutes.

Total Time of Concentration from upper end of Cedar Downs Lane to

7x3 RCBC in 21st Street is 55 + 20 + 5 + 5 = . ......... 85 minutes.
Lag = 0.6 TC = 0.6%(85/60) = ...veueeeneccasnnenanvenes 0.85 hours.
SCS Soil Type from Sedgwick County Soil Survey ..............Type B.
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Miscellaneous Calculations continued Page 2

Basin 2. North-Center portion in Teal Brook Estates.

Drainage Area by planimeter measurement taken from topographic map
at acale 1" = 100’ where 1 aquare inch equals 0.23 acres.

DA = 16.24 square inches * 0.23 = 3.74 acres (.00584 square miles).

Time of Concentration- from-Kirpich - ‘Equiation where length of™ flow
is 700 feet with slope of .00557 feet/foot.

TC = .0078(L/S' %) = .0078(700/.00557°) = 9 minutes, (Use 15).
Lag = 0.6 TC = 0.6#(15/60) = .....iccevevennneennnnee. 0.15 hours.
SCS Soil Type from Sedgwick County Soil Survey............Type B.

Basin 3. East portion in Teal Brook Estates and all of Sunridge Add’n.

Drainage Area by planimeter measurement taken from topographic map
at scale 1"=100’ where 1 square inch equals 0.23 acres.

DA in Teal Brook Estates = 42.69 square inches * .23 = 3.82 acres.

DA in Sunridge Addition by sSurvey =.......eeeeecece.. 23.01 acres.
DA in Commercial Exception in Sunridge = ......c...... 2.51 acres.
DA in Reaidential Exception in Sunridge = ......v..20...2.07 acres.
Total Drainage Area in Basin 3 = ... 37.41 acres (.0585 sg.miles).

Time of Concentration from Kirpich Equation where length of flow
ia 1650 feet with slope of .00667 feet/foot.

TC = .0078(L/S°°) = ,0078(1650/.00667°°) = ....... 1S minutes.

Lag = 0.6 TC = 0.6%(15/60) = .eueseevneeneenasasnsnsnenrs 0.15 hours.

SCS Soil Type from Sedgwick County Soil Survey............ Type B.
Basin 4. South portion in Teal Brook Estates

Drainage Area by planimeter measurement taken from topographic map
at scale 1"=100’ where 1 square inch equals 0.23 acres.

DA = 44 square inches » 0.23 = 10.12 acres (.015S8 square miles).

Time of Concentration from Kirpich Equation where length of flow
ia 1100 feet with slope of .00818 feet/foot.

TC = .0078(L/S'5) = .0078(1100/.00818'5) = 11 minutes (Use 15).
Lag = 0.6 TC = 0.6%(15/60) = ...uciececacennsenceaeeeas0.15 hours.
SCS Scil Type from Sedgwick County Soil Survey.......... Type B.
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Miscellaneous Calculations continued Page 3

Basin 5. West portion in Teal Brook Estates.

Drainage Area by planimeter measurement taken from topographic map
at scale 1"=100’ where 1 aquare inch equals 0.23 acres.

DA = 55.26 square inches * .23 = 12.71 acres (.01S9 square miles).
Time of Concentration from Kirpich Equation where length of flow

is 1400 feet with slope of .0114 feet/foot.

TC = .0078¢L/S" %) 77= .0078(1400/.0114 %) 77= 12 nminutes (Use 15).

Lag = 0.6 TC = 0.6%(15/60) = 0.15 hours.

SC5 Soil Type from Sedgwick County Soil Survey............ Type B.

Node S4. Area in Teal Brook Estates between 21st Street
right of way and centerline of Cornelison Street.

Drainage Area taken from development plan for Teal Brook
Estates by Moehring.............. 3.79 acres (.0059 =zquare miles).

Time of Concentration taken from development plan for Teal Brook

Estates by Moehring....ueeeeeiennneeeeneeaeeenennnnes 15 minutes.

Lag = 0.6 TC = 0.6%(15/60) = ' 0.1S5 hours.

Node 95. Area in Teal Brook Estates south of centerline of Cornelison
Street between Pintail Court and the Main Entrance.

Drainage Area taken from development plan for Teal Brook
Estates by Moehring............ 1.44 acres (.00225 square miles).

Time of Concentration taken from development plan for Teal Brook

Estates by MoEhring. ittt ettt eeenerneanesonnenenes 15 minutes.

Lag = 0.6 TC = 0.6#(15/60) = 0.15 hours.

Node 101. Sunridge Addition storm sewer system at outlet into Lake 1.

Drainage Area taken from development plan for Sunridge Addition
by Moehring........c.cuiivine.. 27.73 acres (.0483 square miles).

Time of Concentration taken from development plan for Sunridge

Addition by Moehring........ ceeeen trtrertcacsssensessaas 26 minutes.

Lag = 0.6 TC = 0.6%(26/60) = csccrsesteccacnanseesas. 0.26 hours.
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Miscellaneous Calculations continued Page 4

Node 90. Teal Brook Estates storm sewer system at outlet from Teal
Brook Court.

Drainage Area taken from development plan for Teal Brook
Estates by Moehring............. 5.63 acres (.0088 square miles).

L A o AT B o

Time of Concentration“tdken‘ffom‘development plan for Teéal Brook
Estatea by Moehring. . .uuen ittt itiinneneeeeneennenns 15 minutesa.

Lag = 0.6 TC = 0.6(15/60) . iiiiuieineennscanenanneenees 0.15 hours.

Lake 1 and adjacent contributing drainage area in Teal Brook Estates.

Drainage Area by planimeter measurement taken from development plan
for Teal Brook Estates by Yung at scale 1"=100’ where 1 square
inch equals 0.23 acres.

DA = 32.26 square inches »* 0.23

7.42 acres (.0116 square miles).
DA for permanent pool of Lake 1

7.56 square inches = 1.74 acres.

Rational Method c-factor for Lake 1 and contributing drainage area
using Moehring‘’a developed condition factora for lots in Teal Brook
Eatates and a c-factor of 1 for the permanent pool area:

For 100-year storm (1.74%*1 + S5.68%#0.4)/7.42 T ieesecnasssss 0.54

For S-year atorm (1.74#1 + S.68%0.22)/7.42 = ...uviveevene. 0.40

For 2-year storm (1.74»1 + 5.68%0.20)/7.42 = srssesasasses 0.38
Time of Concentration taken from development plan for Teal Brook

Estates by Moehring Sesssscccesarsassancassssasssanesae 13 minutes.

Lag = 0.6 TC = 0.6%#(15/60) = ....iiecenceneennnennnas 0.15 hours.

Node 9S6. Area in Teal Brook Estates north of the centerline of Teal
Brook Street and south of the Lake 1 contributing drainage area.

Drainage Area taken from development plan for Teal Brook

Eatates by Moehring............ 1.86 acres (.00291 aquare miles).
Time of Concentration taken from development plan for Teal Brook

Eatates by Moehring.....ciiiiiiiiiiiiirinnenencnneeas 15 minutes,.

Lag = 0.6 TC = 0.6%(15/60) = ..t erernnvencnnennnnenan 0.15 hours.
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Miscellaneous Calculations continued Page 5

Node 97. Area south of centerline of Teal Brook Street and north of

Lake 2 and itas adjacent contributing drainage area (does not
include Area TLB 10).

Drainage Area taken from development plan for Teal Brook

Eatatea by Moehring............. 3.65 acrea (.0057 aguare milea).
Time of Concentration taken from development plan for Teal Brook

Estateas by Moehring...i.iieiiininriiiieencnacnnoneenas 15 minutea.

Lag = 0.6 TC = 0.6%(15/60) = ...iiceencencecencacanns 0.15 hours.

Lake 2 and adjacent contributing drainage area including Area TLB 10.

Drainage Area by planimeter measurement taken fronm development
plan for Teal Brook Estates by Yung at ascale 1" = 100’ where
1 aquare inch equals 0.23 acres for the Lake itaself and from

development plan by Moehring for the adjacent area contributing
to the Lake and for Area TLB 10.

Total DA by Moehring’s plan.... 5.28 acres (.0082S square miles).
DA for permanent pool of Lake 2 = 7.49 inches = 0.23 = 1.72 acres.

Rational Method c-factor for Lake 2 and contributing drainage area
including Area TLB 10 using Moehring’s developed condition factors

lots in Teal Brook Estates and a c-factor of 1 for the permanent
pool area:

For 100-year storm (1.72%1 + 3.56%0.55)/5.28 = cecesssssas 0.70
For S-year astorm (1.72*1 + 3.56%0.39)/5.28 T i iecencsssnsas 0.59

Time of Concentration:

Overland flow length in area TLB 10 is 850 feet with slope of
.014 feet/foot and modified Manning’s roughneaa factor of 0.50.
Initial Time of Concentration TIC from the Kinematic Wave Equation is

TIC = KL "N "%H/c1% % = .93¢850 .5 %/(3.16 " %.014 D =
ceseecceceascs 80 minutes which ia the total Time of Concentration.

Lag 0.6 TC = 0.6%(80/60) = ..ciuiceeeencnnncecncnanes 0.80 hours.
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Miscellaneous Calculations continued Page 6

STORAGE CALCULATIONS FOR LAKES 1 & 2

Lake 1.

Surface area of permanent pool and flood pool by planimeter
measurement for lake outline by Yung on topographic map

at ascale 1"=100’ where 1 aquare 'inch equals 0723 acres. "~
Permanent pool area = 7.56 square inches * 0.23 = ... 1.74 acres.

Flood pool area = 11.45 square inches * 0.23 = ...... 2.63 acres.

Area-Depth-Volume Table

ELEVATION AREA AVE AREA DEPTH LAKE VOLUME VOLUME VOLUME
INCR. ACCUM. + CHANNEL = TOTAL
—® 1338 1.74 - o ¢ 0 0.02 0.02
1339 1.89 1.81 1 1.81 1.81 0.09 1.90
1340 2.04 1.96 1 1.96 3.77 0.24 4.01
1341 2.18 2.11 1 2.11 S.88 0.49 6.37
1342 2.33 2.26 1 2.26 8.14 0.86 9.00
1343 2.48 2.41 1 2.41 10.55 1.39 11.94
1344 2.63 2.56 1 2.56 13.11 2.09 - 15.20
Lake 2,

Surface areas of permanent pool and flood pool by planimeter
measurement for lake outline by Yung on topographic map

at scale 1" = 100’ where 1 aquare inch equals 0.23 acres.
Permanent pool area = 7.49 square inches » 0.23 ..... 1.72 acres.
Flood pool area = 9.41 square inches * 0.23 ......... 2.16 acres.

Area-Depth-Volume Table

ELEVATION AREA AVE AREA DEPTH LAKE VOLUME
INCR. ACCUM.
T 1337 1.72 - NIL 0.01 0.01
1338 1.83 1.78 1 1.78 1.78
1339 1.94 1.89 1 1.89 3.67
1340 2.05 2.00 1 2.00 S.67
T 1341 2.16 2.11 1 2.11 7.78
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EXHIBIT J

TEAL BROOK ESTATES AND SUNRIDGE ADDITION

HEC-1 COMPUTER PROGRAM INPUT FILE DESCRIPTIONS

FOR

HYDROLOGY AND FLOOD ROUTING
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SYMBOL

IT

I0

PR

PI

KK

KM

BA

LS

UD

RS

sv

SE

HEC-1 COMPUTER PROGRAM INPUT FILE DESCRIPTIONS

FIELD

All

All

All

All

VALUE

135

FLOW

DESCRIPTION

Number of minutes in time interval for
tabulation of hydrograph ordinates.

.Number of hydrograph._ordinatea.to.be_used...

Iné£r;c£ibh to print all program output.

Instruction to print input, intermediate

and master summaries.

Inatruction to print input and master summary.
Instruction to print Jjob specification and
master summary only.

Instruction to not plot hydrographs.
Inatruction to plot all hydrographa.

Total rainfall amount for 6-hour storm of
® frequency.

Incremental precipitation distribution for
%* frequency 6-hour storm per SCS.

Stream station identifier. Begins input for
4 specific drainage basin or routing.

Message or description of a basin or routing.

Drainage area for basin described above.
Unit of measure is square miles.

Precipitation loss rate ugsing SCS curve number.
Initial abstraction is included in curve number
calculation.

SCS curve number for basin.

SCS lag time in hours, is numerically equal
to Time of Concentration multiplied by 0.6.

Storage routing number of steps in calculation.
One step used for detention ponds.

Instruction to enter discharge for the first
time interval in Field 3.

Instruction to make initial outflow set equal
to initial inflow.

Reservoir storage in acre feet at correspond-
ing elevation increments shown on SE card.

Elevation increments corresponding to atorage
values on SV card.
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SYMBOL

SL

SS

HC

HEC~1 COMPUTER PROGRAM INPUT FILE DESCRIPTIONS Page 2
FIELD VALUE DESCRIPTION
1 Elevation of centerline of low level outlet.
2 Cross sectional area of low level ocutlet.
3 Discharge coefficient for low level outlet.
4

B wWwN e

Exponent of head. in orifice. equation. for
low level outlet.

Spillway crest elevation.

Spillway width.

Discharge coefficient for apillway.
Exponent of head in weir equation for
spillway.

Combine number of hydrographs to be combined
at stream station location.
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HYDROLOGIC
GROUP

SYMBOL

Aa
Ab
Ba
Bb.
Ca
Cb
Cc
Cd
Ce
Ea
Eb
Ec
Fa
Fb
Fc
Ga

B
B
C
C
B
B
D
B
c
B
B
B
B
B
B
D
D
D
D
D
c
A
B
B
B
B
D
D
D
A
A
D
D
D
D
B
B
B
D
D
B
B
B
D
D
B
B
B
B
D
D
c
D

EXHIBIT NO. 1
 SOIL LEGEWD

NAME

A]bion-She]]abarger sandy 1dams; 1 to 4 percent slopes

" "Albion and Shellabarger sandy loans, 7 to.15 percent slopes

‘Blanket silt loam, O to 1 percent slopes

Blanket silt Toan, 1 to 3 percent slopes

Canadian fine sandy loan ;

Canadian-lialdeck fine sandy loams

Carwile fine sandy loam

Clark-Ost clay loams, 1 to 4 percent slopes

Clive silty clay, 3 to 6 percent slopes

Elandco silt loam -

Elandco silt Toam, occasionally flooded

Elandco silt loam, frequently flooded

Farnum loam, U to 1 percent slopes

Farnum Toam, 1 to 3 percent slopes

Farnum loam, sandy substratum, O to 1 percent slopes
Goessel silty clay, O 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 percent slopes .
Irwin silty clay loam, 2 to 6 percent slopes, eroded
Lesho loam '

_Lincoln soils

Milan loam, 1 to 3 percent slopes

Milan form, 3 to 6 percent slopes

Milan clay lToam, 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 =~ 3

Plevna fine sandy loam

Pratt loamy fine sand, undulating

Pratt-Tivoli complex, roiling A

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 ‘ .
Tabler-Drunmond complex

Urban land-Canadian complex.

Urban land-Elandco complex ' o
Urban Tand-Farnum complex, 0 to 3 percent slopes
Urban land-Irwin complex, 1 to 3 percent slopes
Urban land-Tabler complex '
Vanoss silt loam, O to 1 percent slopes

Vanoss silt Toam, 1 to 3 percent slopes

Vanoss silt loam, 3 to 6 percent slopes

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

Vernon sandy lo.m, 3 to 6 percent lopes

Haldeck sandy loam _

Waurika silt loai



(3 pages)
ATTACHMENT D -

DRAINAGE CRITERIA
CITY OF WICHITA, KANSAS

RECOMMENDED ‘RUNOFF COEFFICIENTS FOR RATIONAL METHOD
AND PERCENT IMPERVIOUS FOR UKIT HYDRUGRAPH METHOD

(

O 1 O Co 0O OO 0O 0o CJ 0O 00 O 3O O O3

Apartments

~ Land Use or " Percent Freguency ,
Surface Characteristics Impervious 2 5 10 100
]. Bu51ness . :

Downtown Areas 95 0.84 0.85 0.87 0.91
Neighborhood Areas 70 0.68 0.69 0.73 0.80
2. Residential: ’

Single Family (5011 Group D) :

- 1/8 Acre 50 0.57 0.61 0.66 0.79
1/4 Acre 38 0.50 0.54 0.62 0.76
1/3 Acre 30 0.46 - 0.50 0.59 0.73
1/2 Acre " 25 0.42 0.48 0.56 0.72 .
3/4 Acre 22 0.42 0.46 0.55 0.71
1 Acre _ 20 0.41 0.45 0.54 0.7

Multi-Family (Soil Group D) _

-Multi-Unit (detached) 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
S1ng]e Family (Soil Group C). _ '
1/8 Acre 50 0.55 0.58 0.64 0.73
1/4 Acre 38 0.48 0.5] 0.57 0.68 .
1/3 Acre 30 0.43 0.46 0.53 0.65
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
Multi-Unit (attached) 65 0.63 0.66 0.7 0.79
Apartments 75 . 0.68 0.72 0.77 0.83
Single-Family (Soil Group B) o :
178 Acre 50 0.52 0.54 0.59 0.67
1/4 Acre 38 0.44 0.46 0.52 0.61
1/3 Acre 30 0.39 0.41 0.47 0.57
- 1/2 Acre 25 0.36 - 0.38 0.44 0.54
3/4 Acre 22 0.34 0.36 0.42 0.52
1 Acre 20 0.33 0.35 0.40 0.5V

Multi-Fenily (Soil Group B)

MuTti-Unit (detacheq) 60 0.58 0.60 0.65 0.72
Multi-Unit (attached) 65 0.61 0.64 0.68 0.75
75 0.67 0.70 0.74 0.80"
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Land Use or

Surface Characteristics

- 1/8 Acre

Single Family (Soil Group A)

1/4 Acre
1/3 Acre

“1/2 Acre

~.3/4 Acre

1 Acre

Multi-Family (Soil Grbup A)

- Multi-Unit (detached)

Multi-Unit (attached)
Apartments

- Industrial:

Light Areas
Heavy Areas

Playgrounds:

‘Schoo]s:

Railroad Yard Areas:

Undeveloped Urban Areas:
Offsite Flow Analysis

Percent

Impervious

50
- 38
30
25
.22
20

60
65
75

.70

80

7» 15

40
30

45

(vhen land use not defined)

Streets:
Paved
Gravel

Drive, Parking Lots and Walks:

Rdofs:

Soil Group A

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

Soil Group B

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

Soil Group C

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

99
00

. 96
90

:Urban Lawn Areas (Seé llote No. 1 below):

00
00
00

00
- 00
00

00
00
00

« Frequency
1 5 10 100
0.47 0.50 0.54 0.60
0.39 0.41 0.45 0.52.
0.33 0.35 0.39 0.47.
0.30 0.31 0.35 0.44
0.28 0.29 0.33 0.42
0.26 0.28 0.32 0.40
0.55 0.57 0.61 0.67
0.58 0.60 0.64 0.70
0.65 0.68. 0.72 0.77
0.68 0.69 0.73 0.80
0.74  0.76 0.79 0.84
0.33-  0.35 0.42 0.55
0.49 0.5 0.56 0.66
0.43 0.45 0.50 - 0.62
-
0.52 0.54 0.59 ‘.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 10.90 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 0.55
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~ - Land Use or ' _ Percent Frequency
Surface Characteristics Impervious 2 5 10 - 100
Soil Group D : ' : : ,
Slope less than 1% - : 00 0.28 0.33 0.43 0.63
Slope 1% to 4% : 00 - 0.30 0.35 0.45 0.65
Slope more than 4% - 00 0.32 0.37 0.47 0.67

Note No. 1: Coefficients shown in the above table are for perv1ous open space
areas with thick turf which includes pervious areas .in parks and cemeteries.

Coefficients shown above must be increased 0.02 for use with agricultural

pasture areas. Coefficients shown above must be reduced by 0.04 for use with
agricultural cultivated areas. Group A soils are well-drained, coarse textured
sands with high infiltration rates. Group B soils are moderately well-drained,
moderately coarse textured soils with moderate infiltration rates. Group C
soils are moderately poor-drained, moderately fine textured . soils with slow
infiltration rates. Group D soils are poor-drained, fine textured soils with
very slow infiltration rates. :

GENERAL NOTE: - These Rational Formu]a Coeff1c1ents may not be valid for basins. =
320 acres or larger.




April 15, 1986

~ ATTACHMENT A
DRAINAGE CRITERIA MANUAL

 CITY OF WICHITA, KANSAS
RA]NFALL 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

s N s [N o Y e O s S s S s Y s N e Y v S ot Y s S e O s S e O e S s S e S e

IN MINUTES 1-YR 2-YR 5-YR 10-YR  25-YR 50-YR 100-YR
5 4.8 5.57 6.53 7.4 8.52 9.48 10.32
6 3.49 5.32 6.25 7.0~ 8.16 9.09 9.89
7 3.8 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
n - 3.27 © 4.36 - 5.16 ~ 5.89 6.81 7.61 8.27
12 3.18 4.2 4,99 5.7 6.60 7.38 8.02
13 3.05 4.08 4.84 5.53 - 6.4) 7.117 7.79
14 2.96 3.95 4.69 5.37 6.23 6.97 - 7.57

5 2.87 3.83 4.56" 5.22 6.06 6.78 7.37
16 2.78 3.72 74,43 5.08 5.90 6.60 7.18
17 2.1 3.61 4,31 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 4.7 - 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 3.7 3.81 4.40 5.12 5.7% 1 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 4.9 5.52 6.01
25 2.22 2.96 3.57 4.13 4,81 5.4) 5.90
26 2.20 2.90  3.507 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 2.1 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
3] 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 4.1 4.63 5.07
35 1.93 2.44 2.98  3.46 4,05 4.56 5.00
36 1.9 2.39 2.93 KIS I 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 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] 1.8 . 2.21 2,72 3.7 . 3N 4,19 4.60
42 1.79 2.18 2.68 3.13 3.66 4.13 - 4.54
43 1.77 2.4 2.64 3.09 3.61 4,08 4.49
44 1.75 2.1 2.61 3.05 3.57 4.03 4.43
45 1.73 2.08 2 3.00 3.52 - 3.98 4.38
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 EXAMPLE .

A
V= an 505 5 0.67 70.67

)

)

(o]

w
TURNING LINE

GIVEN \

S =002 o o

S,= 0.015
T=6 FT
'n'=0016

" FIND |

Vn =032 FT/S
V=195 FI/S

0.06

(FT/5)
=0.016)

n

0.1

0.0845 .-

CHART -2. Velocity in triangular gﬂtter.sections‘.

‘ ‘ 18

T(FT)




-

~ T j<<<<
s
- 0.2
—0.1
: 0.08
- 0.06
0.04
S\ SX .
BN _
" -0.01
-0.02 "~ :
\ =3
| .
: . ooz
:OO«[ ) \\
- 0.008 \,_
- 0. SO
| 0008 - 0.04
- 0.004 -0
- - 0.06
- 008
-0.002 Lo
L 0.00! |
e T ~i ‘
AN 1

TURNING_LINE

0.

EXAMPLE:

1.67

SO.5 T2.67

GIVEN:

N=0016; S$4=003
=004 ; T=6FT

FIND:

S Ol

1) For V-Shope, use the nomograph with

-
-
-
-
- -

Q =2.4 FT¥S
on=0.038 FTYS

T(FT)

30

- -
- -
-
-
-
-

2 -

Sx=Sxi Sx2 /(S * Sx2)

2) To determinedischarge in -guiter with
‘composite cross slopes, find Qs using

T ond Sy.
find; Eo.

Then, use CHART

0.8
0.6

0.4

" 0.2

Qn (FT3/s)

-
-
-

0.016)

Q (for n

4 to

The total dischorge is .
O:OS/(l-EO)’ ond szo-os-

CHART 3. Flow in triangular gutter sections.
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FOR COMPOSITE CROSS SLOPES, USE S, FOR S,.
Se*Sy +SuwEo | Sw:O/W

w
z
g
o 0001 2
e d
o >
- 00l ] F
- 00l
F’—‘ .
Looz
0.1
. EXAMPLE:

GIVEN: n=0.0I6 ;

FIND: Li=34 FT

L, =0.6Q%925%3(1 /ns,)0€

- 8,20.02

CHART 9. Curb-opening and slotted drain inlet length
for total interception.

V_SXl Se

r 0.01

-

L 502

\

- 0.03
- 0.04

- 0.06
- 008

.02

Q=4 FT¥s

61

TURNING LINE

Sx

20

Q
(FTYS)

£0-
40-

301

201




g

Q=0.67 hL/2gd,

~ L=LENGTH OF _OPENING

do‘di‘h/z

(a)

ik

- Horizental throat

do

\\\\\

=di-(h/2)Sin9, .

(b) == Celw

. Inclined throat

TLt F’C_, \ - ‘Zl,

L
LLLLLL

|

e

(c)
Vertical throat

Figure 21. Curb-opening inlets.
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WATER DEPTH d (FT)

a (FT)

d +

FLow Aj

; v e —

,
T i
w I
h ’ |
d.L / .ZJJ_ZJIYAIIIJJ 7777 ‘IZ |
: "'~ - : - [ ‘ .
o w— o o t 1 :
‘ , A —
SECTION A‘—A :
| \2 |
3 N v » ¥

0.} =

I : 2 3 4 5 6 78 910

DISCHARGE Q (FT3/S)

 CHART 12. Depressed curb-opening inlet }cabac}i‘ty in

7

20 . 30

sump locations.
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1000
Fsoo
800
L 700
- 600
- 500
rQOO
E 300
. 3 o
- 200
q 120 -
. 108 -
[ 96
[ . 90
v oo 84+
2 Feo 76
e Y 72
%) .‘7 66
z - o 97
Z 60 Y sed
< xI-
w 50 O 48
o f b4
@ a0 = a2d
il 3 =z 394
T F =
o f 364
v .30 Zz 33
ot a 304
- o 27
20
[ Cu 284
—..L " O
& H
i ——
[ e
L w
- 10 = 15—
9 g
-8 e
= 12
3 10—
=)
.:..‘ 8
3 s-—‘,
28

.0001
.0001 —r i

: ’ .0002
.0002 -

YT

.0003
.0004

s

.0003
0004

.0005 —
0006

.0006
o008
-0008 —— o010
0010 ~—

LS AL
o
(o4
L
o

-0020 —

.0030.—- 0040

0040 ——
0050 -
0060 —_-1‘__0080
0080
O.0j0€0t0 —

SLOPE. FOR Nn:0.012
8
w

v o

SLOPE FOR n:0.013

0200 =f

0300 £ 5400
0400 —
0500 L0600
.0600 —.0800

.OEDD ﬂ—.nooo
000

Nomogroph for computing required size of circulor drain,
tlowing full - N« 0012 OR 0.013

T Ty

l"l"l'v"

o

[Ty IARARE SR A

~

T Ty
[ ]

VELOCITY IN FEET PER SECOND
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T\ ©.0\6

2=A,25'=32. |

Z/n = 2,000

NOMOGRAPH FOR FLOW IN ' TRIANGULAR CHANNELS

tevarion: e-ose(f) s’ oM

_'oooo ) . N g OUE=nlBl COLP Pl uTY IR waaming — Jo
- 9000 . POSWULA APPRCPRIATE YO wATIRSL s N
- 8000 0710w ©F cussmaL '
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- 4000 . 1
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’q- —300 07 .Ol
Feelll 2 0. gounECY B/A BATI0 WITH BLOPL (8) .08 [~

swd COmmELY D/ACRARML 10) WiTw

DISCHARGE

t—zoo SIPTm Lg). AL Twe LimLS SUST :0‘
3 WILRMLCY AT Tyhmag Linl PO

L CowrLETE BOLUTION 0t
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