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Worksheet 2: Runoff curve number and runoff

or eqs. 2-3 and 2-4.)

(210-VI-TR-55, Second Ed., June 1986)

3 Projece _Collegiole  High Schoo| 3y (5B  pace 12] 1290
‘ Location NIKCWA'A, Ks. ) Checked Date
J l Circle one: Developed
L}f 1. Rﬁnoff curve number {CN) ~ ' : . : ,
LS ) .
o Soil name Cover description 1/ Area Product
:] : and . CN — ‘ of
t hydrologic - (cover type, treatment, and Nl < CN x area
group . hydrologic condition; ) 1 Eﬁacges
. ' percent impervious; ol | Y{Oni*
[] ‘ unconnected/connected impervious 21 &l j0x%
‘ (appendix A) ~ area ratio) Sl el &
| Ta, D | Meadow 178 15.¢ | L2168
- 1Y/ Use only one CN source per line. Totals = 5.6 ('2“”5
[]. L2162
CN (weighted) = total product = = 78 Use CN = 78
: total area 15¢ ——;
[]‘ v 2. Runoff
— Storm #1 Storm #2 Storm #3°
U Fl:equency ®ecrevsecsrrccrssssssenesecsass yr ‘OO
Rainfall, P(Zﬁ-hout) Sescsevssscscesree 1“ 7'8
D RUnOff, Q 000 000000000000 0ssnss0sss e in 5'2
(Use P and CN with table 2-1, fig. 2-1,
[} D-2
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Worksheet 3: Time of concentration (Te) or fravel time (Ty)

By C:fifs

Location IC/&J,*?lq K ' B " Checked Date

" Circle one: Developed

wCircle one: e Tt through subarea

NOTES:

Sheet flow (Applicable to Tc only)
1.

2.

3.

) 4.'

5.

6.

Shallow concentrated flow

worksheet.

Space for as many as ‘two segments per flow type can be used for each

Include a map, schematic, or description of flow segments.

Surface description (table 3-1) coseesrennen
Manning's roughness coeff., n (table 3-1) o 2
“Flow length, L (total L < 300 ft) £t
"I‘wo-yr 24-hr rainfall, P2 seececesescscssase .vi_n

‘Land slope, B ocn.-.a.oaon.ooo.o--n.nuo.-o.o ft/ft

1 = 0:007 (n1)®
£ "7, 0.5 0.3

‘Compute 'I't sesess  hr

uy7.

8.

9.
10.

11,

12.
13.

14.

15.

16. .

17.
18.
19.

20.

Sutface description (paved or unpaved) .....'
Flow length, L ...ooonooo.o;-onu-oo,--.o.oonl ft
Watercourse slope, 8’....IQCOQ!.O..“O.Q.... ft/ft

Average velocity, V (figure 3-1) ceeevcencss ft/s

L S
Tc 3600V Compute Tt caesse, hr
Channel flow Segment ID
Cross sectional flow a8rea, & ecececcccccccccse ft2
“Hetted périmeter, p' cseccessscecsscsssssee ft
Hydraulic radius, r.--p}- Compute T secccen ft
w

Channel slope, 8 eecscccesnssssssecesnccsscssns ft/ft
Manning’s roughness coeff., n "“._.,:; :....,“,.__,
1.49 ¢ 2/3 1/2

FV_ - = Compute V eeeeees ft/s
VFIOQ length. L cecovcncccessccscsccoccncncscce - fe

L .
Tt = 3500V Compute T ..eces hr.f

Watershed or subarea Tc or Tt (add 'I.‘t in steps 6,

Segment Ib d
. Bhortbress

Segment. ID

0.5

- 300

3.5

0,015

pate 12|12 /40

0,41 |+

0.47

')007

0.015

0.09 |+

0.09

+

11, and 19) ceveees

" (210-VI-TR-55, Second Ed., June 1986)
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1.

2.

3.
.[‘.
5.

6.

8.

D4

Worksheet 4: Graphical Peak Discharge method

project  'COlleniote High Selees | By. &) pate |12|{ |90
Location -\l\lfC"/\A‘A’a—) Kes . »C’hecked Date

Circle one: Developed

Data:

- Drainage area eesesscces Am = 0-02-4'4' mi? (acres/640)~

Runoff curve number .... CN = 78 (From worksheet 2)
Time of concentration .. T, = Oai( hr (From worksheet 3)
Rainfall distribution type = 4L (I, IA, II, III)

Pond and swamp areas spread o 2
throughout watershed cecees = o) perceant of L ( O acres or mi‘ covered)

Storm #1 Storm #2 Storm #3

FreqUQRCY Q'ouoooooccuolouonooltohl.ovo.o-o yr 'oo
Rainfall, P (24-hour) ®sccessesecrccsvcoe . in 7’8
Initial abstraction, Ia ...'............... in 0'5b4‘
(Use CN with table 4-1.) _
Cémpute Ia/P .l...l..‘0.0l;'...t.....';... 0'012
Unit peak discharge, Q. ecesecssescaacsss csm/in 540

(Use T_ and I_/P with exhibit 4= )

Runoff, Q .oo»tooooooooocoa.oo.oo-;o.c;on in Slz T
(From worksheet 2).

Pond and swamp adjustment factor, F_ .... -llC)
(Use perceat pond and swamp area P
with table 4-2, Factor is 1.0 for
zero percent pond and swamp area.)

Peak discharEE, q eeec0ccsssscrsssvcnsssen “cfs 69

P

,(Wher:eqp"qAQF)

ump

-

huod 54‘0)‘ 0.02_44- “'51.2 ¥|.0 - Checle ?e,‘h‘ona,l Mé““floc{
' ‘ =0.7Tx5632 %154
=68 s

(210-VI-TR-55, Second Ed., June 1986)
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Worksheet 2: Runoff curve number and runoff

Project Col ,e@e,le qu N 5C.(AOQ»( By C«S@ Date '2-/'4‘ /‘to
deation W l\G(/W"'d.A . K‘) Checked" Date
Circle one: Present
1. Runoff curve number (CN)
Soil name Cover description 1/ Area - Product
and CN = of
hydrologic _(cover type, treatment, and N I I ‘ CN x area
group hydrologic condition; o~ [ i .acges
o percent impervious; . of & YilQni?
IR unconnected/connected impervious 3| ol =0z
(appendix A) : area ratio) Sl ol Bl
. . ! .
N/ Impervioos Areas 28 9,6 8g 2

I>, b Lawin - (Good Condz"h‘en)

g

0L

528

Rainfall P (24~hour) te0rse0s000snesense - tn-

_1_/.;,.,.,‘Usevonlyrdne CN source per line. Totals = ‘S'(a |4"o
CN (weighted) = totallproduct | - 49'4  Use CN = 70

- total area 5.6 s . -
2. Runoff - -

] Storm #1 Storm #2 Storm #3,
FreqUCHCY ..t;;.clo;...o.t..ouo-l.‘o.... yr ,C>c,

18

Runoff Q AL B in

él@

(Use P and CN with table 2-1 1, fig. 2-1,
or eqs. 2-3 and 2-4,)

(@10-VITR 55, Second Ed., June 1986)
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"Circle one: Present (Developed

Circle one: @ Tt through subarea

NOTES:

Sheet flow (Applicable to Tc only)

Worksheet 3: Time of concentration (T) or travel time (Ty)

Project (O ”63 (‘é.{_c ”’19 l’\ SCMO (
Location Wl\C/‘/\Jth %6

vy Gt

Checked

Date

worksheet.

Include a map, schematic, or description of flow segments.

Watershed or subarea Tc or '1‘t (add ‘1‘t in steps 6, 11, and 19) «eveeee hr

Segment ID

Space for as many as two segments per flow type can be used for each

Paved

pate |2]14 |49 0

(210-VI-TR-55, Second Ed., June 1986)

1. Surface description (table 3-1) ............‘_

2. Manning’s roughness coeff., n (table 3-1) .. 0,0| (

3. Flow length, L (total L € 300 ft) eeeeeees.. £t | 40D
" 4. Two=-yr 24-hr rainfall, Pz esesscccacsossocas vi.n 5'6
5. land B8lOPE, B eesscccescsrccrsessscscescsnecs FL/EL Ololg
" 0.8

6 T w 0.007 (nL) " Compute T, ,4s0as hr 0. 07 + 007

. t 0.5 0.4 t

P 8
- . Shallow concentrated flow ' ' Segment ID

7. Surface description (paved or unpaved) ..... b

8. Flow length, L -noo.o-occa-;tcooo---oooc.-co ft

9. Watercourse 8lOPe, B seseccescscccccscscssass fC/fL

10. Average velocity, V (figure 3=1) secececesse ft/s
. - _L ' +

11. Tt _—3600 v ' Compute Tt sscese hr

Channel flow Segment ID

12. Cross sectional flow area, 8 eeccecsccscscece ft2

13. Wetted petimeter, Pw ooootoo-..occnoo.uoooo.o_ 4 4 4:

. 2N
14, Hydraulic radius, t'-;'a- Compute T eeveses ft g
v : )
15. Channel slope, 8 eecccsccsssscsscsstccvcncnce ft/ft 0,005
16. . Manning’s roughness coeff., N coecsvecsrcsse 0.030
1.49 r2/3 81/2
17' Ve = o Comput__e v sevccoes ft/s 4 (asumeJ)
18. Flow length. L ccevecccescrscecscvsncsccscnse ft Ma
L +

19- Tt -vm—v cOmpute Tt cesese hr 0'03 0’03
20, o./o

D-3
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X
. . %
: Worksheet 4: Graphical Peak Discharge method X
' Project 69“64“3+e “' 6‘ By CS@ Date 12 (4—[70 \
f ¢ . ’ - v
'Location -VJfCLLb$1L, k:6 Checked Date
{ ’ .
Circle one: Present Developed ;N
gl. Data:
Iy i
ki Drainage area vecresaine Am = 0.0244 mi 2 (acres/640)
i Runoff curve number .... CN = 40 (From worksheet 2)
Time of concentration .. T, = _ O./D hr (From worksheet 3) N
- Rainfall distribution type = AL (T, Ia, II, III)
Pond and swamp areas spread o T S 2
throughout watershed .e.ves = percent of A ( acres or ml® covered)
4 : -
‘ Storm #1 | Storm #2 | Storm #3
152. FrequenCy l'.;.....'...........“.l...... yr |00
| : .
i : ‘ ‘ .
l 3. Rainfall, P (24-hour) ..'. .">.........‘...'..'. in 7. %
4. Initial abstraction,l .'.Q.....'....".. 1“ 0‘222\ . - .‘.
’ (Use CN with table 4-1,) o C - : g 1
| et > S
;5. Compute Ia/P IO..VOOGOC....Q.O..Q.OQQ.DC.. 0’0 ‘
6. Unit peak discharge,'q cesesssccscenscsee csm/in 1000 -
| (Use T, and I_/P with exhibit 4= IL )
j(7. Runoff’ Q .0“........,..l.............'... ‘ in G'o
(From worksheet 2),
8. Pond and swamp ad justment factor, Fp ceee [.O
(Use percent pond and swamp area
with table 4-2., Factor is 1.0 for
zero percent pond and swamp area.)
9. Peak diSCha:gg, qp ®sccvscccssscssrscnsses “cfs lb‘ - !
(Where QP "quAmQPp) B ' | . . o
\ 00244 0.6 41 check Rzhowel MeHeo d ,
- O Y \ R 1 ¥ t'o - . . -
! ©0 A 4 Q¢ LA N | F
; > ol = 0.8659%9,89 % 156
.' x |3 | )
D4

(210-VI-TR-55, Second_ Ed., June 1986)



D-5

1-¢ @Tqe3 woay 7 199ysyiom woiyg . o o - n_uuo:mxuoz wox g
+ + ¢4 + ++ 4+ 444 ++ 4+ 4+ 4444
/
=)
o0
(=23
vt
Q
5
J
]
=
°
=]
-8
_ vs
200 2220 | 170|119 ob | L | olo QI'o (+¥200 o
(CON ICIESTN I CH) (D) €N - () (ETVN I ) 5
—4
a/"1 "1 o'V d ND d g I %1 "y g
N . : 3913no o3 | _ Baaeqns
uwoy3 . . Jaqunu 1103 uocjeuuns saweu y3noayy uoyIv1l
~281318(QR 330 aaand | -ujyey au1l Eaieqns E1) & ~uaduod vaae aweu

1e¥3IFUI ~uny | 3Jjouny | ay-4z 12ae1] weaajsumoq | Taeal | jJo swjl | o8evuyeag | eaaeqng

. 93eq payo3Yy) ag (a14&) Aouanbaagy . . Avoao~w>unv Juagalg :9u0 ITOID

93eq £gq - f , uoj3ed01 . P REINBE|

obj ¥\ [zl g0 f T o e M Joowos, Vo B8yeib3|o)

BJEp PoysIajem dsey (UG JOISHIOMN

s e e g b — — R —

. . y o ey — . C e - R - - e -
" - 4\ -
i s s S s e Y e Y e O s s Y e e TR s S e B e B e W el e S e




°S 11q71Yx? s3jeyadoadde moay owum:um«v umﬁsnmu £q vc:&uﬁsa c V ST sau}) pa3daras 103 a%xeydstp ydeaSoapAy I
o - .pesn 3d£y uoTINQTIISTP TIPJUTEI a33uy T
ERARE ‘og uaﬁ__xo YItma asn 303 papaau se papunoy | *wG IIaysRIoy /T

3913In0 3¢ ydealoapiy aiysodumon

(210-VI-TR-55, Second Ed., June 1986)

vl S| ) L]e|l]|v ozt [en| V5| & | 19r6|<aqaioloro

e ey € F ) e e ey I [ 2 ) T Golao
. /€ 83u1l ydeaBoaphy paioajas e sa8a1eyasiq N - [ 3913IN0 1

: ] ’ . 01! { eaae Jueu

onfost|e Bl vel ot La|sa]eal ra]en] €] %1 | 11 | Sans [eossens

7 =S 14Tuxd uwoay sanoy uy sawyl ydeidoapdy aeauo pue 353195 I pasn elep paysisjem ojseg

/T

oumn , vuxooao 00\ Auhvaucwzvouu. . g ucumaum .m:ouﬁu:o
0?~ ¢: 2] 23t . &MQ kg B WVw .. ,s. ﬂ.‘b\d\u.,_} uoyjed0] -QDSQﬁ;WPI \U_.ml KW_ _OU I03afoayg 6
_ | .n..&EE:m ou..a._om_w __nu.&o..??_ denqey, :qg J9YsyIop - . S [a

o~ .

BDjj]]DBDBDDDDDDBBD




12/17[610 o Page '

Project tb”eq lofe H’l‘&j[ﬂ Scheo |

Drain 2qe

ﬁ Qp>_lotcfs

-I‘(DLDé,PAFHC, '

pe,o,rosﬁp‘ CONPITIONS . |

~EXISTING . (OND ITIONS

O\ o1 p
3 =

” - —

—t—l
i
g’




Worksheet 6a: Detention basin storage,
peak outflow discharge (q,) k_nown

L Project CO{ ' é4 l‘&*c H'ié,;l/\ 6(’&%/ By C%

‘,. : Lop.afion Nn‘Cj'\/(:‘fn_. K6

2 /5

Date lz[|4—/qo

Checked __ Date
Circle one: Present
i .
N 00
)
'; v
D . -
; -9
l -
o
. L
; Fe
]
D : 5.
‘ )
2 .
J & '
bk ; .
: ’ Detention basin storage .
D l. Data: - u4 2 6. v_l....i.."'..... o'%o
Drainage area seesese Ay - 0.0 ol r q . .
, ‘Rainfall distribution .E— (Use — with figure 6-1)
D ! type (I, IA, II, III) = Yy o .
:& . - 7. Runbff, Q seeces In 6‘0
o 1st 2nd (From worksheet 2)
D . stage stage ; o
: 8. Runoff volume,
. vr seeseesses ac-ft 8'55
2. Frequency eseees yr ‘OQ (vr = QA 53.33)
D . = 3. Peak inflow dis- ' 9. Storage volume '
charge, qi eeee Cfs l@l Va Ry ;c-ft 2'57
L, (From worksheet 4 or 5b) vy QREG‘)(&ED
B, (v, = v_(=2)
U 4. Peak outflow dig- 8 . Fvvr voLumE :
charge, q, eees cfs &9 A
L, 10. Maximum stage, me g
D (From plot) L%"E <3 4
& AG
| » 50 Compute _O t0cccsve 0'4'6 . P !

2nd stage q, includes lst stage 9.

EL | ' y. i
i

- (210-VI-TR-55, Second Ed., June 1986)
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REVISED MAY 964
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SYMBOL

HYDROLOGIC
GROUP

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

Gb

1a
1b
1c
La
Lb

t Ma

Mb
Mc

" Na

Oc
0d
Pa

- Pb

Pc
Pd
Ra
Rb
Rc.
Rd- .
Sa
Sb
Sc-
Ta
Tb
Ua
Ub
Uc
Ud
Ue
Va
Vb
Ve
vVd
Ve
Vf
Wa
Wb

CJcwwww>noccccmwmwmwnmcmwnnmwv

EXHIBIT HO. 1

SOIL LEGEND

MAME

Albion-Shellabarger sandy loams, 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 Toan

Canadian-Wialdeck fine sandy loams

Carwile fine sandy loam

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

Clime silty clay, 3 to 6 percent slopes

Elandco silt loam

Elandco silt loam, occasionally flooded

Elandco silt loam, frequently flooded

Farnum loam, 0 to 1 percent slopes

Farnum loam, 1 to 3 percent slopes

Farnun 1ogn, sandy substratum, 0 to 1 percent slopes
Goessel silty clay, 0 to 1 percent slopes
Goessel silty clay, 1 to 2 percent slopes

Irwin silty clay loam, 1 to 3 percent slopes

Irwin silty clay ]oam, 3 to 6 percent slopes

Irwin silty clay loam, 2 to 6 percent slopes, eroded
Lesho loam S

Lincoln soils SRR

Milan loam, 1 to 3 percent slopes

Milan form, 3 to 6 percent slopes

Milan clay loam, 2 to 6 percent slopes, eroded

Naron fine sandy loam

Owens clay loam, 1 to 3 percent slopes

Owens-Rock outcrop complex, 3 to 10 percent slopes

~Pits

Plevna fine sandy 1oam :

Pratt lToamy fine sand, undulating

Pratt-Tivoli conp]ex, rolling

Renfrow silty clay loam, 1 to 3 percent s]opes

Renfrow silty clay loam, 3 to 6 percent slopes

Renfrow-0Owens clay 1oams, 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-Drumnond comnlex

Urban land-Canadian complex

Urban land-Elandco complex

Urban land-Farnum complex, 0 to 3 percent slopes
Urban land-Irwin complex, 1 to 3 percent slopes
Urban Tand-Tabler complex

Vanoss silt loam, 0 to 1 percent slopes

Vanoss silt 1oam 1 to 3 percent slopes

Vanoss silt 1oam 3 to 6 percent slopes

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

Vernon sandy lo.m, 3 to 6 percent lopes

Waldeck sandy 1oam .
Waurika silt loau
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 Table 2-2a.—Runoff curve numbers for urban areas!

~

Cover description

Curve numbers for
hydrologic soil group—

Cover type and hydrologic condition

Average percent

B

1dle lands (CN’s are determined using cover types
_ similar to those in table 2-2c).

impervious area? A C D
Fully developed urban areas (vegetatwn establzshed)

Open space (lawns, parks, golf courses, cemetenes,
ete.):

Poor condition (grass cover < 50%) ......... ceees 68 79 86 89
- Fair condition (grass cover 50% to 75%)....... veee 49 69 79 84

- Good condition (grass cover > 75%) ...cvvvvuennn. 39 61. 74 80 -

Impervious areas: )
Paved parking lots, roofs, dnve“ays, ete.

(excluding right-of- v.ay) ....... ceciracenseaa RPN 98 98 98 98
Streets and roads: : :
- ‘Paved; curbs and storm sewers (excludmg ‘ _
right-0f-Way) ..o cvevenenineencansnnsnnenss cenas 98 98 - 98 98
_ Paved; open ditches (including right-of-way) .. . 83 89 92 93
. Gravel (including right-of-way) ......... creeeneaes 76 85 89 91
Dirt (including right-of-way) ............... PP 72 82 87 89 .
‘Western desert urban areas: : o . :
Natural desert landscaping (per\nous areas only)‘ 63 i 85 88
Artificial desert landscaping (impervious weed
" barrier, desert shrub with 1- to 2-inch sand
. or gravel mulch and basin borders) ......... ces 96 96 96 96
- Urban districts: :
Commercial and business........cccevvvnennn ceeees . 85 89 92 94 95
- “Industrial....eceeciiiniiiiiiiiian Yeersecns cenes 72 81 88 91 93
"~ Residential districts by average lot size: ' S » :

. 1/8 acre or less (town houses)......c.ceeeeivanns 65 (i 85 90 92
1/4 B0TE - euueeveeneeeracesssasesscsscsassssassoas - 38 61 75 - 83 87
1/3 acre ....... cresaeanes ceeirienees 30 57 72 81 86
1/2 BCTR . evvvrenaceneancnnccccessccssnsnssnnnsnnn .25 Y 70 80 85
b T 2 R 20 51 68 79 84
2acres ....... cerenenranns Ceerssiasaeeransrenaans : 12 7 46 65 77 82

Developing urban areas o

Newly graded areas (pervious areas only, :

No Vegetation)® ...civuiiiiiiinieiiireraians PRI Xig 86 91 94

1Average runoff condition, and I, = 0.2S.

3The average percent impervious area shown was used to develop the composxte CN's. Other assumptions are as follows: impervious areas
are directly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open

space in good hvdrolog'm condition. CN's for other combinations of conditions may be computed using figure 23 or 24.
3CN's shown are equivalent to those of pasture. Composite CN's may be computed for other combinations of open space cover type,

“Composite CN’s for natural desert landscaping should be computed using figures 2-3 or 24 based on the impervious area percentage (CN

= 98) and the pervious area CN. The pervious area CN's are assumed equivalent to desert shrub in poor hydrologic condition.
3Composite CN's 1o use for the design of temporary meuasures during grading and construction should be computed using ﬁgure 2-3 or 24,
based on the degree of development (lmpenxoua area- percenwge) and Lhe CN's for the newly gmded perv ious areas.

N

3 ~.

[

s (210 VI TR 55 Second Ed June 1986)
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Table 2-2b.—Runoff curve numbers for ;:ultivated agricultural lands?

L1 3

—

. Cover description

Curve numbers for
" hydrologic soil group—

Hydrologie

over type Treatment2 condition3 A B C D
1 . » -
J7aﬂow Bare soil - i 86 91 94

. Crop residue cover (CR) " Poor 76 85 -9 93
S o -. Good 74 83 88 90

| Row crops Straight row SR) . " "+, "Poor 72 81 88 91
| _ o ~ Good 67 78 85 89

‘ SR +CR Poor 71 80 87 . 9%

:) S Good 64 75 82 85
,’ - Contoured (C) .. *" Poor 70 79 84 .88

- e Good 65 5 82 = 86

C +CR Poor 69 78 83 87

] I "~ Good 64 74 81 85
. Contoured & terraced (C&T) -Poor - 66 4 80 82

i T T T Good 62 71 78 81

] ‘ C&T +CR  ~ = - Poor 65 73 79 81
RO S < Good - i 6l .70 o 80

_Small grain SR - Poor 65 6. 84 88
e Good 63 Y (] 83 87

SR +CR Poor 64 75 83 86.

‘ - ‘ ~ Good 60 2 80 84

_] ‘ C. Poor 63 4 82 85

L - - Good 61 73 81 84

- C +CR _ Poor 62 73 81 84
Good’ .. 60 72 80 83

: c&T | Poor 61 72 79 82
D - * Good 59 170 78 81
C&T + CR Poor 60 ! 78 81

‘ Good 58 69 7 80

LJlose-seeded SR Poor 66 i 85 89

or broadcast : Good 58 72 o8 85

legumes or C Poor 64 75 - 83 8

rotation ; Good 55 69 78 83

meadow C&T Poor 63 73 80 83
- ‘ Good 51 67 76 80

]

[

Average runoff condition, and I, = 0.2S.
FUmp residue cover applies onl

y if residue is on at least 3% of the surface throughout the year.
*Hydmlogie condition is based on combination of factors that affect infiltrution a
---»‘,mts. (b) umount of year-round cover, (¢) amount of grass or close-seeded legum
ve (good 2 20%), and (e) degree of surface roughness.
jloor: Fuctors impair infiltration and tend to increase runofT,
(nnd: Fuctors encourage averuge and better than averuge infiltration and tend to decrease runoff.

(210-VI-TR-55, Second Ed., June 1986)

nd runoff, including (a) density and canopy of vegetative
es in rotations, (d) percent of residue cover on the lund sur-
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« . .  Table 2-2c.—Runoff curve numbers for other agricultural lands! i
D ¢ : _Curve numbers for
Vo Cover description hydrologic soil group—
N :
: - Hydrologic » ~
] o Cover type condition A B (o D
Pasture, grassland, or range—continuous . Poor 68 79 - 86 89.
. forage for grazing.? o _ Fair 49 69 79 . 84
; C . _ Good 39 61 . 74 80
‘ o Meadow—continuous grass, protected from T - _ 30 58 71 78
o grazing and generally mowed for hay. '
_ » Brush—brush-weed-grass mixture with brush . Poor 48 67 1 83
- the major element.? Fair ' 35 56 70 K
. L o ‘ a L Good 430 48 65 73
. Woods—grass combination (orchard » ' "Poor . 87 73 82 86
‘ or tree farm).’ : - Fair 43 65 76 - 82
X ' Good . 32 58 72 79
£\ Woods. ' oo Poor - 45 - 66 g 83
1. : " Fair s 36 _ 60 73 19
' Good e 430 - B85 70 (K
Fannsteads—buildings, lanes, driveways, : - - 59 74 82 86

" and surrounding lots.

" 3Average runoff condition, and I, = 0.2S.

2Poorr < 50% ground cover or heavily grazed with no muich.
Fuair: 50 to 75% ground cover and not heavily grazed. .
Guod: >75% ground cover and lightly or only occasionally grazed.

“3Pporr  <50% ground cover.
Fuir: 50 to 75% ground cover.
Good:  >75% ground cover.

3 3 3

. - “4Actual curve number is less than 30; use CN = 30 for runoff computations.

‘CN s shown were computed for areas with 50% v«uods and 50% grass (p.uture) cover. Other combinations of conditions may be compute(l
from the CN's for wouds and-pasture. -

¢I%or: Forest litter, small trees, and brush are destroyed by heavy grazing or regular burming. -
Fair: Woods are grazed but not burned, and some forest litter covers the soil. .
- w—lrvod:  Woods are protected from grazing, and litter and brush adequately cover the soil.

L_J‘b ", E LY

(210-VI-TR-55, Second Ed., June 1986) N 2.7




- Table 2-2d.—Runoff curve numbers for arid and semiarid rangelands?

i ~

Curve numbers for
Cover description

hydrologic soil group—

L -1 .1 ]

I Hydrologic
Cover type . » condition3 A? B C D
Herbaceous—mixture of grass, weeds, and . - Poor 80 87 93 -
low-growing brush, with brush the _ Fair 71 .81 “89.
minor element. Good 62 74 85
Oak-aspen—mountain brush mixture of oak brush, Poor 66 74 79
aspen, mountain mahogany, bitter brush, maple, . Fair 48 57 63
and other brush. : Good 30 41 48
Pmyon-_]umper-pmyon, j'um'per, or both; ’ Poor 75 85 89
.| grass understory. o Fair 58 73 80
! ' Good 41 - 61 7
‘ .
USagebrush with grass understory. , ~ Poor 67 80 8
! ) . c : Fair 51 63 70
I : _ o - ‘ Good 35 47 . 33
[:]Desert shrub—major plants include saltvt‘msh Poor 63 i 85 88
greasewood, creosotebush, blackbrush, bursage - .. Fair 55 T2 81 86
palo verde, mesquite, and cactus. o - Good 49 63 79 84
"Average runoff condition, and 1, = 0.2S. For range in humid regions, use table 2-2c.
o <30% ground cover (litter, grass, and brush overstory).
Fair: 30 to 70% ground cover.
(rood >70% ground cover. :
3Cur\e numbers for gmup A have been developed only for desert shrub.
1
I
28 (210-VI-TR-55, Second Ed., June 1986)
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Table 3-1.—Roughness coefficients (Manmng s n) for & P&
: sheet flow “‘f»f“" ercourse slope and typj; s
®ess than 0.005 ft/ft, use duations ngen in appendix

g€ can affect the direction of

Surface description

—3

~ Smooth surfaces (concrete, asphalt, gravel, or

...................................

Fallow (no residue) ceeeveineeninnirennennnnn.

Cultivated soils: C
Residue cover €20% .voveeernennnenenennes 0.06
Residue cover S20% cieiniiiniiiiiiiiaana-

‘ Grass:

Short grass prairie ....T . iiiiriiiineiann. 0.15 Open cha are assumed to begm' Where surveyed
Dense grasses?....vcvecneeeenecerenincanns 0.24 «*" ion mformatlon has »:_. Obtained, where
- Bermudagrass.....cieeiiiiiniiiiiiiaennan. photographs, or where

_Range (natural) ................ e ereeneae.

Woods:3 %t water surface profile 4%

Light tinderbrush. : 0.40 information #Be used to estimate avers P ow
Dense underbrush ......... . .. i . @ velocity. Ay I‘age flow velocity is usua ¥ determined
4 for ba 1 elevation. &

'The n values are a composite of information compiled by Engman
(1986).

2ncludes species such as weeping lovegrass, bluegrass, buffalo
grass, blue grama grass, and native grass mixtures.

3When selecting n, consider cover to a height of about 0.1 ft. This
is the only part of the plant cover that will obstruct sheet flow.

(210 VI-TR-55, Second Ed., June 1986) 3-3
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Chapter 4: Graphical Peak Discharge method

iff areas. The Grfphical method was deve
om hydrograph#analyses using TR-20, ‘}90 puter
Program foryProject Formulation—Hyr

¥ ed is

peak discharge equat;::iu ;
. % = quApll) .
’ . o

ap = peak dxsc ge (cfs); y
qu = unit P discharge (csmv/in);
4

An = dr' ge area (mi2);
Q = pimoff (in); and Y
FP

s follows: (1) T, (hr), (/Arainage area (mi2), (3)
appropnate ramfal ribution (I, IA, II, or III), (4)

“24-hour rainfall ('~,/and (5) CN. If pond and swamp

computing the peak
method.

arge using the Graphi

‘ 4esents t}?aﬁhlcal Peak Dlscharg 1.0
#or computing peak discharge from rural nd
8

" (8CS

_#/pond and swamp :?ment factor. .
mput requirements fo /e Graphical method are

.8 v

$0
60
70

CNs40 4
prd

Curve
number

I,

Gin) -

Curve
number

40
41
ak discharge computatl g
- 44
For a selected rainfall fr -a" ency, the 24-hour rainfall ig
(P) is obtained from ap #endix B or more detaifed 47
local precipitation j4ps. CN and total runof (Q) for 48
the watershed arcomputed according to 49
~ methods outhv"' éd in chapter 2. The CNsis used to 50
f 51
4 52
;" 53

54 -
55
. 56
" . . 57
should be used. If § hr%? 58
values, use hnear nterpolat:on Figure 4-1 llugtrates 59
the sensitivitys#f 1./P to CN and P. 7 60
y 4 p 61
Peak discharge per square mlle per ineh of runoff 62
(qu) isgbtained from exhibit 4-1, 414, 4-II, or 4-111 , 63
by ufing T, (chapter 3), rainfall % ribution type, and . 64
L/ ratio. The pond and swamp adjustment factor is 65
obtained from table 4-2 (royrided to the nearest tabl 66
value). Use worksheet 4 f appendxx D to aid in Y gg

3.000
2.878

T 2,762

2.651
2545
2444

2348

2.255
- 2.167
2.082
2.000
1.922

. 1.846 .

"1.774

- 1.704
1.636
1.571

* 1.509
1.448
1.390
1.333
1279
1,226
1175
1.125
1.077
1.030
0.985
0.941
0.899

70
1
72
3
74
5
76
T1
78
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