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November 15, 1990 P roFEssioNAL
E NGINEERING

C oNsULTANTS

PROFESSIONAL ASSOCIATION

Mr. Michael E. Lindebak, P.E.
City Engineer

City Hall - 7th Floor

455 N. Main

Wichita, KS 67202

Attention: Ms. Vicky Huang, P.E.

Reference: Harrison Park Addition
Storm Water Sewer 361
C.0.W. Project No. 468-76-245-81824-000-000-001
Index Code No. 750158
PEC File No. 32-90415-1-042

Dear Ms. Huang:
Transmitted herewith are the following documents for the referenced project:
1. Original tracings (19 sheets)
2. City office check plans
3. Easements
4, Storm sewer calculations
4. Final construction cost estimate

Please schedule this project for bidding as soon as possible. The developer
respectfully requests a 10-day start on this project.

If you have any questions or need any additional information, please advise.
Very truly yours,
PROFESSIONAL ENGINEERING CONSULTANTS, P.A.

Charles S. Brown, P.E.
Manager
Land Development Division

Encl. As noted

CSB/cas

303 S. TOPEKA

WICHITA, KANSAS 67202
(316) 262-2691

FAX (316) 262-3003
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.- Input File: harpark?
harrison park:addition o o
'storm Water sewer no. 361
systes no. -2 analysis"

Stormyﬁfeduency = p-Year

Fr o HYDROLOGY® v ¢

HHBHBHE I R R SO L LR R R LR E R B L
' Tributary Area Hydrology Sumsation Conduit Data
HEHHI R . BRI R I BER R R I LR B S F R R LR R R RS
Node to C Area Slope Length TC(8) 1{#) B(H) 1 I g Sue® Size . Velocily lemgth TT TT+TC
Node {Ac} (%) (Ft} (Min) {In/Hr) (CFS) (Hin) (In/Hr) (CF5) (CFS) (Ft/5ec) {Ft}  (Min) (Him)
I R L B R L FREERRRRERR AR AR IR R Y BN RREH R R B R R R L R R F A R LR R R R S5

289 287 £.57 6.24 08.08 8.8 1508 4.06 13.60 15.86 4.86 13.68 13.48 24" §.33 168.38 £.65 15.65
268 287 §.57 1.49 4.80 8.9 15.06 4.86 1.1 15.68 486 1.18 1.18 15" 8.96 41,78 4,78 15.78
oB7 265 8.57 2.4 B.6@ 6.8 15.86 6.86 1.38 15,67 3.99 1,48 14.17 24" 5.15 12748 B.41 14,84
286 265 8.57 2.446 .99 §.8 15.96 4,86 9.38 15.86 4.86 9.35 9.36 13" 7.58 42,58 5.69 15.89
283 284 6.37 8.22 B.60 B.0 15,88 4.86 2,78 16,86 3.95 2,63 27.87 27" 7.81 275,68 B.66 14,72
264 283 .57 3.22 6.94 #.8 15.66 4.86 7.88 1472 3.89 6.71 34,58 3g* 7.85 191,34 5.45 17.17
cf3 282 6.57 1.43 6.80 8.4 15.68 4.86 £.78 17.17 3.85 #.66 35.25 3" 7.18  35.88 §.88 17.0%
262 281 .57 6.81 £.68 6.8 15,86 4.86 0.58 17.25 3.84 4.47 135,72 ag" 7.8 £56.88 4.57 17.83
261 206 0.98 9.6 4.00 g.¢ 6.60 0.86 9.98 17.83 23.7% 4.6 35.72 38" 7.28 3.8 £.87 17.89

P R R R R R R R R EE R H R R R R R R R B R F R R E R L R P F R I H 5 FERRERERERREERE BRI R RF R0 DR RO RN R R R R R E R R R B F R P F F RS LR E AR 44
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_f.bé%eé* 8
- Time: 15:54:08°

Stors Frequency = 2-Vear
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Deflection
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© 186 §, 155.3090 166 -3 14 13
;. 118 tyharrison park addition -
~-:128 tystors water sewer no. 361
138 t,systea no. 1analysis R o
: ( 148 i, 115 . @8.26 42,26 - 8.68  B.80 25.80 . 37.00 162.28
' i, 114  6.57 8.4 8.6 8.8 1.40 - 15.60 141.83
113 857 348 . 9.68 g.04 .- 7.686 15.88 1s1.11
[0 S I Iy N O TR N 6.86 -°1.16  15.06 166.98
- -9.57 - 5.88 - 0.86 8.88 12,38 - 15.06 159.48
t1g - 8.37 . b.15 6.06 - 6.86 13,40 15,80 159,48
184 - 8.37 3.58 8.08 . 0.08 - 7.68 15.08 159.68
i, 189  6.57 1.18 8.49 .09 .1.26 = 15.80 159.40
182 8.57 8.92 6.06 8.68  2.60 1598 150.42
181 8.57 .31 .66 g.06 2,54 15.88 158.42
122 §.38  48.85 8.89 8.08  56.48  45.89 157.08
el 8.97 6.3 -0.06 .8.00 t.2¢  15.88 158.33
12 - 8.57 2.13 g.08  8.88 4,78 15.06 138.35
196 155,38 . o 0 e
113 114 116,48 27 5.813 44.60 0.99
14 112 218.60 30 0.613 16.66 4.80
13112 43.60 1B 8.013 48.80 .08
M2 11l 383.68 34 9.613  6.06 4.00
118 111 44,48 24 8.613 B4.00 4.99
11 189 134,86 42 6.613 23.96 9.6
184 169 . 45.08 15 6.013 73.66 4.00
169 181 C201.88 . 42 6.913 94.68  §.09
122 182 - 20.00 36 0.613 4.06 6.08
121 186 - 47.48 18 6.813 98.88 6.99
- 128192 137,59 24 £.813 93.99 9.08
182 181 44,86 36 4.013 40.60 .06
191 106 18.88 48 .13 .66 4.0




7 Date: 18-23-1998
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R R Input File: harparki .
. > harrison park addition v . o :
. ( * storn water sewer no. 361
"system no. 1 analysis LU T e e e
SO < .. Stora Frequericy = . 2-Year '

ot EF HYDROLODGY: & 4

ii!iii!ii!fiiiiii!!!!l!{{i!i!!l!!i*!iiii*l*ii!*i*i!ilii !{i!!!ii!li!!!!!!!l*!!i!ii ii

mmuu{uuunuuuuﬂuuunu ;
: - Tributary Area” Hydrology Summation - ""b= o Ul Condait Data 0 Lo
HH!H*HHH'}iHH!l-ﬁ!{{HHM!H!HHHH*HHH{- FEEEHHEHEEREEEREEEREREELEE Hi!ﬂ“i!HH!HH!!HHHHHH!H*HHH*
N Area Slope Length TC(H) (@) “Q(g) ~ TIC I 8 Suad ‘sze Velocxty Length =TT TT+IC
250 (A (%) AFt) (Min) (In/Hr) (CFS) - AMin} {In/Hr) (CFS} (CFS) "~ (Ft/Sec) (Ft) (Nin) . (Min)
i 'unuuuuuu*unuuu*uufuuﬂ**unﬂ**u i!Hi!ﬂ!*ﬂiH!H*H!H!! uuuuuuunn*nuuunnuunnnu;

: ae aa b0 6.0 T.00 246 25.80 308 2.46 25.80 25.80 e7 : _;:,49 115 8.3 37.35’_:"-.'_(,3

080 B0 1500 00 L8 T8 0 0.0 Bt e 5.4 axe.oeﬂfa.‘a7f37.97

D00 B0 15.80 486 .40 1500 486 .40 T8 I8 03 8 0.2 1524
B 0.0 1580 48 LI T 241 645 L8 % B 142 1.3
111 057  615 .00 0.0 15.09 4.06 13.48 1590 6.05 13.48 13,48 S

_mosisae_e.% 6.6 15.00 406 1230 3.3 2% 749 48 G

16 '199657 356 0.66 6.0 1500 406 .68 15.66 406 T.60  7.68 15
R m 557 (18 8.060 0.8 1500 485 120 39.85 232 0.69 51.73 R NI LB BeE M4
R MR 0B .00 6.0 15.00 2.1 50.08 W00 201 S0.46 5B 3 L7,

885

_:'lf'iex ';29 9.57 B.S4 000 6.6 15.08 406 1.28 15.08 466 1.2 1.2 w | ';:;'_157_

lea 102057 213 0.5 0.5 15.08 .06 '5.75‘ 1596 oy 4.7_5' 5.81 34 137 sa' 124 '

M2 181857 0.2 088 0.8 15.00 466 2.60 1565 2.11 LB S ae 44 eo aw
T 1@5557 050 6.88 6.0 15.09 A_.sa"hé.’:;a 45.1_4: 201130 163,41 45" 18 ] 054

i!!!*!*liili!*!!!!i**i**il!**i*iiiii*!ii}{{*!*i}il*iii! ***!i!*ii*i****!l*lli!*!i! !iiii!!{iiii!illi&*i*!!*lii!!*i!i!i*!!*}!!i




(- Date: 18-23-199¢
T ~ Time: 17:18:49. . =)
LN Input File: harpark! R
harrxson park addxtxon . . C :
( N _stora water sewer no. 361
systen no. | analysis

.T_Stormifrequencyb= 'je-Vear’: if

e e e WYDRAULICSE ¢

HH!H!HH!!HH*H!HHHHHHH!!*!HH!HHHH{HHH!!!{HH!!HHHHHHHHHH{H!!*!H!*!H-H:HHH-HHHHHHHH*
lNode _ Hyd Slope Friction = Bend  Transition Manhole Deflection Junction  Total . Hyd-61 - :Desired ' Diff. '
oo AFEIRE) (Fty  {F) {Ft) (Ft) {Ft) {Ft) - ({Fi) Elevatxon Elevahon (Ft). -
*nnuuuﬂ&uuu*nuu*uunu&u;*ﬂmmuuuu*Huuuuuuuuuuuuiuuuun&uu*uuuﬂuuuﬂuuiuuu
A - - . PRI B

8 m% | a 0078 6.0000  0.0000  6.0960  6.0900 6.0 8. ema 159 6864,' 162 em 152

s

omee 09197 00000 0.0393  0.0006 'a 13& -ﬂ 1318_‘ 59657 5,159 8726 "1.'.%

;

| a.ae};a 0665 0.0088  0.0080  0.0000 ame _9.3298 159 3357 “»‘1\51.11551 e

68723 0.0008 605 0.0088 .01 B ,—a_.xeaa; ’7158 9569, RN

0285 00000 D605 . 6.0008 - 06061 0.29% _.;148 uex L

01558 '.Mm 0008 0.0000  0.0090 fff_é“aéefa i  1"'1.,8 2559,

G629 0.0000  0.0000  0.0090  0.6000 -75'*_."_5 mo_" v'f,_xsa mar‘

0 f’_o W B5HI 0000 .00 60060 6.03% 0. 1343 157,514 159.6009 (X

162 :“i":.ﬂ.ﬂﬂbb‘? .97 6080 0.013  B.6800  0.0008  6.3028 66161 "157 nea V-,,i"sa.«eaa 188

161 B.OOSIE  G.097  B.0005  0.8126  0.0808  6.6080 . L3NG O LSHY C1S68019 1504260 1.62

122 00571 00142 6.0008  0.0000  9.0989 6.0600 _‘b.'mﬁ 157,532 15,0008 -0.53

21 S.00813  0.0052  0.0080 60006  6.0008  6.0080 . 0.0008 ,’1’5’8.'3559‘ 87

129 0.0006  6.0998  6.6000  0.6646  0.0086  6.0936 "e 1288   -—,158 3550' IR

166 g. eem e;aaso  9.8608 'e.ms 9.0000 _‘e.‘em " §.0668 155 AT

i*li!i!!i!f!*ii!ii{**iil*ili*li"l'l'H"H'liiH’l'!H'l'!il'!‘Hl'H’lH'{**il"l!!'H'H'!!!!H-{{{Hrl-!!l&!-*}i!*** Liidd H"/‘l.i}*!{!i!il}!!‘{!i!i*i:} »
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EXHIBIT HO. 1
SOIL LEGEND

: HYDROLOGIC . ‘ -

SYMBOL GROUP ' : NAME

Aa B Albion-Shellabarger sandy loams, 1 to 4 percent slopes

B Albion and Shellabarger sandy loans, 7 to 15 percent slopes

Ba C Blanket silt loam, O to 1 percent slopes

Bb C Blanket silt loan, 1 to 3 percent slopes

Ca B Canadian fine sandy loan

Cb B Canadian-lialdeck fine sandy loams

Cc D Carwile fine sandy loam

Cd B Clark-0Ost clay loams, 1 to 4 percent slopes

Ce C Clime silty clay, 3 to 6 percent slopes

Ea B Elandco silt loam

Eb B Elandco silt loam, occasionally flooded

Ec B Elandco silt loam, frequently flooded

Fa B Farnum loam, 0 to 1 percent slopes

Fb B Farnum loam, 1 to 3 percent siopes

Fc B - Farnum loam, sandy substratum, O to 1 percent slopes
Ga D Goessel silty clay, O to 1 percent slopes
"Gb b Goessel silty clay, 1 to 2 percent slopes

la D Irwin silty clay loam, 1 to 3 percent slopes

1b D Irwin silty clay loam, 3 to 6 percent slopes

1c D. Irwin silty clay ]oam, 2 to 6 percent slopes, eroded
La C Lesho loan

Lb A Lincoln soils

Ma B Milan loam, 1 to 3 percent slopes

Mb B Milan form, 3 to 6 percent slopes

Mc B Milan clay loam, 2 to 6 percent slopes, eroded

Na B Naron fine sandy loam -

Oc D Owens clay loam, 1 to 3 percent slopes

0d D Owens-Rock outcrop complex, 3 to 10 percent slopes
Pa Pits .

Pb D Plevna fine sandy loam

Pc A Pratt loamy fine sand, undulating

Pd A Pratt-Tivoli compiex, rolling

Ra D Renfrow silty clay loam, 1 to 3 percent slopes

Rb D Renfrow silty clay loam, 3 to 6 percent slopes

Rc D Renfrow-Owens clay loams, 1 to 4 percent slopes

Rd . D Rosehill silty clay, 1 to 3 percent siopes

Sa B Shellabarger sandy loam, 1 to 3 percent slopes

Sb B Shellabarger sandy loam, 3 to 6 percent slopes

Sc- B Shellabarger sandy loam, 3 to 6 percent slopes, eroded
Ta D Tabler silty clay loam

Tb D Tabler-Drunmond complex

Ua B Urban Tand-Canadian complex

ub B Urban land-Elandco complex

Uc B Urban land-Farnum complex, O to 3 percent slopes
ud D Urban land-Irwin complex, 1 to 3 percent slopes

Ue D Urban land-Tabler complex

Va B Vanoss silt loam, O to 1 percent slopes

Vb B Vanoss silt loam, 1 to 3 percent slopes

Ve B Vanoss silt loam, 3 to 6 percent slopes

vd B Vanoss silt loam, 3 to 6 percent slopes, eroded

Ve D Vernon sandy loam, 1 to 3 percent slopes

Vf D Vernon sandy loam, 3 to 6 percent lopes

Wa C Waldeck sandy loam

Wh n Waurika silt loa
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(3 pages)
ATTACHMENT D

DRAINAGE CRITERIA

CITY OF WICHITA, KANSAS

RECOHMENDED RUKOFF CCEFFICIENTS FOR RATIONAL METHOD
AND PERCENT IMPERVIOUS FOR UNIT HYDRUGRAPH METHOD

~ Land Use or

Surface Characteristics

Business:
Downtown Areas
Neighborhood Areas

Residential:
Single Family (Soil Group D)

1/8 Acre
1/4 Acre
1/3 Acre
1/2 Acre
3/4 Acre
1 Acre ’

Multi-Family (Soil Group D)

- Multi-tnit (detachned)
Multi-Unit (attached)
Apartments

Single Family (Soil Group C)

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

- 1/2 Acre
3/4 Acre
1 Acre

Multi-Family (Soil Group C)

Multi-Unit (detached)
Multi-Unit (attached)
Apartiients

Single-Fanily (Soil Group B)

1/8 Acre
1/4 Acre
1/3 Acre
1/2 Acre
3/4 Acre
1 Acre

Multi-Fzi:ily (Snil Group B)

Multi-Unit (detached)
Multi-Unit (attached)
Apartnents

Percent : ' Frequency
Impervious 2 5 I 100
95 0.84 0.85 0.87 0.91
70 0.68 0.69 0.73 0.80
50 0.57., 0.61 0.66 0.79
38 0.50 0.54 0.62 0.76
30 0.46 0.50 0.59 0.73
25 0.42 0.48 0.56 0.72
22 0.42 0.46 0.55 0.71
20 0.41 0.45 0.54 0.71
60 0.62 0.66 0.72 0.82
65 0.64 0.68 0.73 0.83
75 0.70 0.73 0.79 0.86
50 0.55 0.58 0.64 0.73
38 0.48 0.51 0.57 0.68
30 0.43 0.46 0.53 0.65
.25 0.40 0.43 0.50 0.63
22 0.39 0.42 0.49 0.62
20 0.37 0.40 0.48 0.61
60 0.60 0.63 0.69 0.77
65 0.63 0.66 0.7 0.79
75 0.68 0.72 0.77 0.83
50 0.52 0.54 0.59 0.67
38" 0.44 0.46 0.52 0.61
30 0.39 0.4 0.47 0.57
25 0.36 0.38 0.44 0.54
22 . 0.34 0.36 0.42 0.52
20 0.33 0.35 0.40 0.51
60 0.58 0.60 0.65 0.72
65 - 0.61 0.64 0.68 0.75
75 0.67 0.70 0.74 0.80



(I

I .
D _ Land Use or Peréent Frequency -
(/ Surface Characteristics Impervious F3 5 10
D Single Family (Soil Group A)
1/8 Acre 50 0.47 0.50 0.54 0.60
1/4 Acre 38 . 0.3Y 0.41 0.45 0.52
D 1/3 Acre 30 0.33 0.35 0.39 0.47
1/2 Acre 25 0.30 0.31 0.35 0.44
3/4 Acre 22 0.28 0.29 0.33 0.42
D 1 Acre 20 0.26 0.28 0.32 0.40
Multi-Family (Soil Group A)
Multi-Unit (detached) 60 0.55 0.57 0.61 0.67
D Multi-Unit (attached) 65 0.58 0.60 0.64 0.70
Apartments 75 0.65 0.68 0.72 0.77
D . 3. Industrial: ' _
’ Light Areas 70 0.68 0.69 0.73 0.80
Heavy Areas 80 0.74 0.76 0.79 0.84
D 4, Playgrounds: 15 0.33 0.35 0.42 0.55
U 5. Schools: 40 0.49 0.51 0.56 0.66
. Railroad Yard Areas: 30 ©0.43 0.45 0.50 0.62
7( 7. Undeve]oped Urban Areas: : :
L Offsite Flow Analysis 45 0.52 0.54 0.59 0.68
(when land use not defined)
] 8. Streets:
Paved 99 0.87 0.88 0.90 0.93
] Gravel 00 0.24 0.26 0.33 0.48
9. Drive, Parking Lots and Walks: 96 0.87 0.87 0.88 0.89
D 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
[ Sloze more than 4% 00 0.16 0.17 0.21 0.31
Soil Group B '
Slope less than 1% 00 0.16 0.18 0.24 0.37.
E Slope 1% to 4% 00 0.20 0.22 0.28 0.41 -
Slope more than 4% a0 0.24 0.26 0.32 0.45
Soil Group C ;
[ Sloge less than 1% 00 0.24 0.27 0.35 0.51
/ Slope 1% to 4% 00 0.26 0.29 v.37 0.53
'[» Slope more than 4% 00. 0.28 0.31 0.39 0.55



-3-
‘Land Use or - Percent Frequency
Surface Characteristics Impervious Z 2 10 100
Soil Group D _ ,
Slope less than 1% 00 0.28 0.33 - 0.43 0.63
Slope 1% to 4% ov 0.30 ,0.35 0.45 0.65
Slope nore than 4% o 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 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 roderate 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 Formula Coefficients may not be valid for basins
320 acres or larger.

o o .o .o ..o -/} =3 /314
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~ April 15, 1986

ATTACHMENT A
DRAINAGE CRITERIA MANUAL

CITY OF WICHITA, KAHNSAS
RAINFALL INTENSITY TABLE FOR SEDGWICK COUNTY, KANSAS
The following tabulation contains rainfall intensity in inéhes

per hour as derived from ESSA Weather Bureau Technical Paper
40 Modified to NWS Hydro-35, 1977 During First Hour

DURATION ’ ' ~ RETURN PERIODS OF

{

C Iy 41 C3J o g 33

(I

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
10 3.39 4,52 5.34 6.09 7.04 7.66 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 1.7
14 2.96 3.95 4.69 5.37 6.23 6.97 7.5
15 2,87 3.83 4.56 - 5.22 6.06 6.78 7.3
16 2.78 3.72 4.43 5.08 5.90 6.60 7.7
17 2.7 3.61 4.31 4,95 5.75 6.44 7.0

. 18 2,63 3.51 4,20 4.83 5.61 6.29 6.8
19 2.56 3.42 4,10 4.7 5.47 6.14 6.6
20 2.50 3.33.- 4.00 4.60 5.35 6.00 6.5
21 2.44 3.25 3.90 4.50 5.23 5.87 6.3
22 2.38 3.17 3.81 4.40 5.12 5.75 6.2
23 2.32 3.10 3.73 4.31 5.01 5.63 6.1
24 2.27 3.03 - 3.65 4,22 4.91 5.52 6.0
25 2.22 2.96 3.57 4.13 4.81 5.41 5.9

. 26 2.20 2.90 - 3.50 4.05 4.72 5.31 5.7
27 2.16 2.84 3.43 3.98 4.63 5.21 5.6
28 2.14 2.78 3.37 3.90 4.55 5.12 5.5
29 2.1 2.72 3.30 3.83 4.47 5.03 5.4
30 2.08 2.67 3.24 3.76 4.39 4.94 5.4
31 2.05 2.62 3.19 3.70 4,32 4.86 5.3
32 2.02 2.57 3.10 3.63 4,25 4.79 5.2
33 1.99 2.52 3.05 3.57 - 4.18 4.71 5.1
34 1.96 2.48 3.01 3.51 4.11 4.63 5.0
35 1.93 2.44 2.98 3.46 4.05 4.56 5.0
36 1.91 2.39 2.93 3.4 3.99 4.50 4.9
37 1.89 2.35 2.88 3.36 3.93 4.43 4.8
38 1.87 2.32 2.84 3.31 3.87 4.37 4.7
39 1.85 2.28 2.80 3.26 3.82 4.31 4.7
40 1.83 2.24 2.76 3.22 3.76 4,25 4.6
41 1.81 2.21 2.72 3.17 3.1 4.19 4.6
42 1.79 2.18 2.68 3.13 3.66 4.13 4.5
43 1.77 2.14 2,64 3.09 3.61 4.08 4.4
44 1.75 2.11 2.61 3.05 3.57 4.03 4.4
45 1.73 2.08 2.57 3.01 3.52 3.98 4.3
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ATTACHMENT A CONTINUED

Page 2
DURATION : RETURN PERIODS OF
IN MINUTES 1-YR 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
46 1.70 2.05 2.54 2.97 3.48 3.93 4.33
47 1.67 2.02 2.50 2.93 3.44 3.88 4.28
48 1.66 2.00 2.47 2.90 3.35 3.84 4,23
49 1.64 1.97 2.44 2.86 3.35 3.79 4.18
50 1.61 1.95 2.41 2.83 3.32 3.75 4.13
51 1.59 1.92 2.38 2.79 3.28 3.71 4,09
52 1.56 1.89 2.35 2.76 3.24 3.67 4,05
53 1.54 1.86 2.33 2.73 3.20 3.63 4,00
54 1.52 '1.84 2.30 2.70 3.17 3.59 3.96
55 1.50 1.81 2.27 2.67 3.14 3.55 3.92
56 1.47 1.79 2.25 2.64 3.10 3.51 3.88
-y 1.45 1.76 2.22 2.61 3.07 - 3.48 3.84
58 1.43 1.74 2.20 2.59 3.04 3.44 3.81
-59 1.42 - 1.72 2.18 2.56 3.01 3.41 3.77
60 1.40 1.69 2.15 2.53 2.98 3.37 3.73
61 1.38 1.67 2.13 2.51. 2.95 3.34 3.70
62 1.36 1.65 2.11 2.48 2.92 3.31. 3.67
63 1.34 1.63 2.09 2.46 2.89 3.28 - 3.63
64 1.33 1.61 2.07 2.44 2.86 3.25 - 3.60
65 1.31 1.59 - 2,05 2.41 2.84 3.22 ' 3.57
66 1.30 1.57 2.03 2.39. 2.81 3.19 3.54
67 1.28 1.56 2.01 2.37 2.79 3.16 3.51
68 1.26 1.54 1.99 2.35 2.76 3.13 3.48
69 1.25 . 1.52 1.97 2.33 2.74 3.10 3.45
70 _ 1.24 1.50 '1.95 2.31 2.71 3.08 3.42
71 1.22 1.49 ©1.93 2.28 2.69 3.05 3.39
72 ) 1.21 1.47 1.92 2.26 2.67 3.02 3.36
73 1.20 1.46 ~1.90 2,25 2.64 3.00 3.34
74 1.18 1.44 1.88 - 2.23 2.63 2.98 3.31
75 1.17 1.43 1.86 2.21 2.61 2.95 ’ 3.29
76 - ~1.16 1.4] 1.85 2.19 2.58 2.93 3.26
77 1.15 1.40 1.83 2.17 2.55 2.90 3.24
78 1.13 1.38 1.82 2.15 - 2.53 2.88 3.22
79 1.12 1.37 1.80 2.14 2.50 2.86 3.19
80 1.11 1.36 1.79 2.12 2.48 2.84 3.16
81 1.10 1.34 1.77 2.10 2.46 2.82 3.13
82 1.09 1.33 1.76 2.08 2.43 2.79 3.10
83 1.08 1.32 1.74 2.06 2.41 2.76 3.07
84 1.07 1.31 1.73 2.04 2.39 2.74 3.04
85 1.06 1.30 1.72 2.02 2.37 2.71 3.01
86 1.05 1.28 1.70 2.00 2.34 2.69 2.99
87 1.04 1.27 1.69 1.99 2.32 2.60 2.96
88 1.03 1.26  1.68 1.97 2.30 2.64 2.93
89 1.02 1.25 1.68 1.95 2.28 2.62 2.9
90 1.01 1.24 1.66 1.93. 2.26 2.59 2.88
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Page 3
DURATION ‘
IN MINUTES 1-YR
91 1.00
92 1.00
93 0.99
94 0.98
95 0.97
96 0.96
97 0.96
98 0.95
99 0.94
100 0.93
101 0.93
. 102 0.92
103 0.91
104 0.90
105 0.90
106 0.89
107 0.88
108 0.88
109 0.87
110 0.87
111 0.86
112 0.85
113 0.85
114 0.84
115 0.84
- 116 0.83
117 0.82
118 0.82
119 0.81
120 0.81
DURATION
IN HOUKS 1-YR
2 0.81
3 0.59
4 0.47
5 0.40
6 0.35
8 0.28
10 0.23
12 -0.20
18 0.15
24 0.12
0014s

RETURN PERIODS OF

NOO—=NPONXO—WNONOO =W OO

2-YR 5-YR 10-YR 25-YR 50-YR
1.23 -1.65 1.92 2.24 2.57
1.22 ‘1.63 1.90 2.22 2.55
1.21 1.62 1.89 2.20 2.53
1.20 1.61 1.87 2.19 2.51
1.19 1.59 1.85 2.17 2.49
1.18 1.58 1.84 2.15 2.46
1.17 1.57 1.82 2.13 2.44
1.16 1.56 1.81 2.12 2.42
1.15 1.54 1.80 2.10 2.4
1.14 1.53 1.78 2.08 2.3
1.13 1.52 1.77 2.07 2.3
1.13 1.51 1.75 - 2.05 2.3
1.12 1.50 1.74 2.04 2.3
1.1 1.49 1.73 2.02 2.3
1.10 1.47 1.72 2.01 2.3
1.09 1.46 1.70 1.99 2.2
1.09 1.45 1.69 1.98 2.2
1.08 1.44 1.68 1.96 2.2
1.07 1.43 1.67 1.95 2.2
1.06 1.42 1.65 1.93 2.2
1.06 1.41 1.64 1.92 2.2
1.05 . 1.40 1.63 1.91 2.1
1.04 1.39 1.62 1.89 2.1
1.03 1.38 - 1.61 1.88 2.1
1.03 -1.37 - 1.60 1.87 2.1
1.02 - 1.36 1.59 1.86 2.1
1.01 1.36 1.58 1.84 2.1
1.01 1.35 1.57 1.83 2.0
1.00 1.34 1.56 1.82 2.0
0.99 1.33 - 1.55 1.81 2.0
RETURN PERIODS OF
2-YR - 5-YR 10-YR 25-YR 50-YR
0.99 1.33 1.55 1.81 2.07
0.72 0.97 1.13 1.32 1.51
0.58 0.78 0.91 1.06 1.21
0.49 0.66 0.77 0.89 1.02
0.42 0.57 0.67 0.78 0.89
0.34 0.46 0.53 0.62 0.71
0.29 0.39 0.45 0.52 0.60
0.25 0.33 0.39 0.45 0.52
0.18 0.24 0.28 0.33 0.38
0.15 0.20 0.23 0.27 0.31
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1.35
1.14
0.99
0.79
0.67
0.58
0.42
0.34
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FOR COMPOSITE CROSS SLOPES, USE Ss FOR S, .

Se =S¢ + Sy Eo
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EXAMPLE:

GIVEN: N=0.0I6 ;

-

L, =0.6Q%%25%3(| /ns, )08

} Sw:0/W

TURNING_LINE

-

$=0.0l

-0.2

Sx=0.02 ; Q=4 FTYs

FIND: LT:

CHART 9. Curb-opening and slotted drain inlet length
for total interception.
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CHART 10. Curb-cpening and slotted drain inlet interception efficiency.
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€quation: a-o0s6(f)s? o ]
N 1S ROUGHNESS COEFFICIENT IN WawWmING 10
FORMULA APPROPAIATE TO WATEMIAL IN L: N
BOTTOM OF CHANNEL
2 13 RECIPROCAL OF CROSS SLOPE - .08 - 1o
REFEMENCE: M. R. 5. PROCEEOINGS 1948, - .07 ~
PAGE 150, EQUATION (14) - - .80
- .06
- .70
EXAMPLE (SEE INSTRUCTION 11 E — .05 3
100 -
GIVEN: 3 « 0.03 ) E”) \ - .60
T 24 wntE i
[ so NM-.049
n + 1200 . .
ne _"] i/n 120 w _3 - = - .50
o- 20crs (&) ° wr w
20
FIND 1 4+ 022 BY FOLOWING -+ o3 - 40
Oasweouwes __ __ _— ——t 5T T ) g E
e —— Er -_ F
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INSTRUCTIONS [0 ) _ o1 6 -
@ Eor w L alt

1. CONNECT Z/N RATIO WITH SLOPE (S} < | os =z
AND CONNECT DISCHARGE [Q) WITH POINT I [os >r .008
WHERE LINE CROSSES TURNING LINE READ DEPTH (D [ o2 < | 007 -

AT CURB (d) Q CAN BE FOUND FROM d BY [92] Tt ’ w -.io

CONNECTING d WiTH CROSSING OF TURNING Q — .0t o — Oos LIJ —

LINE. i o .08
1. T— - . - w )

2. FOR SHALLOW ; — - w .005 uy
V-SHAPED CHANMEL g o - Q — '07
AS SHOWN USE NOWOGRAPH AS EXPLAINED I
IN INSTRUCTION | BUT wiTh 23 -L_. --004 ~-06
N INSTRUC v 3 wl x!l

a Ot os
O - .003

3. 70 DETERMINE |

DISCHARGE Q_ I f d: s P o

. g | e wl @ .04
PORTION OF CHANNEL | ] g # b} E
HAVING WIDTH X: f—x— b—— (&) F
DETERMINE DEPTH o FOR TOTAL OISCHARGE IN ) - .002 E 03
ENTIRE SECTION £5 EXPLAINED IN I. THEN USE NOWOGRAPW TO [ -
DETERMINE Qp W SECTION OF WIOTH D FOR DEPTH - g L
d'-n-(%) THEN 0,*0-0p. = -

L i ~f

4. 70 DEYERMINE OISCMARGE 3 — 02
10,1 v couposITE sECTION:- | a 9 a E—J F
FOLLOW INSTRUCTION 3. T0 | }'i_ |

- .00t ol
OBTAIN DISCHARGE Qg) N - - '.‘ —J [
SECTION O AT ASSUMED DEPTH fz,04-d)
L
4 BASED ON AN EXTENSION OF SLOPE RATIO 2, TO |
INTERSECT WATER SURFACE; OBTAIN Qp FOR SLOPE RATIO 2 3
AND DEPTH d'; d-d-s’k.,rntn 0r=0,40y, "
~ .01

BUREAU OF PUBLIC ROADS
REV. JAN. 1968

NOMOGRAPH FOR FLOW
IN TRIANGULAR CHANNELS




