2-10.8

The ES-1027 curves, on pages 2-10.10 to 2-10.24, assume that
the watershed is defined by the relationship:

1l/w = a0-2 , where

1 = hydraulic length of the watershed, in feet,
W = average watershed width, in feet, and
a = area, in acres.

For any given watershed area, then, there is one hydraulic
length which will yield the same peeak flow from both the t.
method presented in EFM-2 and the ES-1027 curves. Those
lengths and the corresponding ratios 1l/w are given in Table
IL 2-10.1.

Acres in Watershed Hydraulic Length 1/w
in Feet

i0 ' 832 1.6
20 1261 1.8
40 1812 2.1
€60 2438 2.3
80 2887 2.4
100 3312 2.5
160 4301 2.8
240 5601 3.0
320 6656 3.2
400 7610 3.3
480 84S0 3.4
560 8312 3.5
640 10089 3.6

Table IL 2-10.1 - 1 and 1/w vs ADZ, when 1/w = 20-2,

For wetersheds with drainage areas less than one scguare mile
and where no hazard is associated with any structures to be
designed, ES-1027 curves may be used to predict peak rates
of runoff. If the actual watershed 1l/w varies by more than
25% from the value in Table IL 2-10.1, the i, method in EFM
2, TR-55 or other more sophisticated procedures should be
used to compute peak rate of runoif.
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-10.10

AVERAGE WATERSHED SLOPE

The averege watershed slope, which is the slope of the land and not
the watercourse, is esvailable &t most work unit locetions from existing
soil survey date. The hillside slopes can be meesure¢ with an Abmey le
in the direction of overlend flow and averaged to obtain the watershed
slope. This slope can be estimsated accurately enough by SCS personnel
femilier with the erea to plece it in one of the three categories - Fla
Moderate or Steep - in Teble 2-1. t mey be necessery to determine the
everege slope of the watershed within & greater degree of accuracy in o
der to obzein & closer estimete of the peak discherge for special measu
In this case, the peek discharge for & specific slope cen be interpolat
on log-log graph paper as demonstrated in Figure 2-1, for Examples 2-2
2-3.

Teble 2-1 Slope factors for pesk discherge

Average Slope Actuel Slope Used in

Slope Factor VErage >0l ES-1026 &nd 1027 Com-
Range ip percent : ;

putetions, in percent

Fletl/ 0 -3 1

Yoderate 3 -8 4

Steep 8 and ebove 16

1/ Level to nearly level.
PEAY. DISCHARCE

mhe De;h discherge cen be cbteined from the Peek Rates for Discher

charts, 1026, BS-1027 end £S-102¢ ES-102T7 is includeé in the neiic
d;str;ba:lcn of the Engineering Tield Menuel es Exhibpit Z-10. Users re
Quiring E5-10265, and/or ES-1029 mey obiein seme from the SCS Regionel
Techniceal Service Center, Portland, Oregon.

Givern en 80-e&cre vetershec in an eree using the Type II storm dist
n

bution. The Soil Scientist hes clessified the soils es belonging to K
Llogic soil grouy B. The averege weiershed slope is estimsied 1o be bel
3 anéd 8 percent. It is int ensively culiiveted without conserveticn tre
zent. The pszak discherge rete from e 25-veer frequency siorm is desire
the design of a concrete chennel et the wetershed outlet.
1. Curve numbder €1 is obieineéd from Exhibit 2-2 &né rounded to &(
IL-EFM-Notice 5
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PEAK DISCHARGE cfs (For peaks between 10 and 400 cfs)
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Figure 2—1.——Examples of interpolating peak discharge for average watershed

AVERAGE WATERSHED SLOPE IN PERCENT

slopes between and greater than Flat, Moderate, and Steep
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2. Slope factor is Moderste because of the 3 to 8 percent everage

watershed slope . See Teble 2-1.

3. torm reinfell for the locetion of the vetershed is obteined from
Exhibit 2-3, sheet L of 5. For ihis exemple, essume the storm
reinfell is B inches. ’

L. See Exhibit 2- 10, sheet 12 of 21, for Type II, CN-80. Reed 315
peek runoff from en 8-inch reinfell on the 80 acre

cis for the
wetershed.

Exemple 2-2.

Given e 100-ecre wetershed in the Type II reinfell sgree.
scientists hes clessified the soils es belonging mostly in hydrologic soil
group C with en evereze slope of 8 percent. The wetershed is in poor pas-
ture. The volume end peek rete of runoff from & 2L-hour, 50-yeer freguency
storn is desireéd for the design of & pipe drop-inlet structure.

The soil

] Curve number 86 is cbteined from Exhibit 2-2 end rounded to 85.

2. The 50-yeer frequency

storz reinfell is found in Exhibit 2-3
sheet 5 of 5. Assume & depth of 4 inci

3. Volume of runoff from Exhidit 2-7 is 2.L46 inches for e reinfell

of L inches end CN 85.
L, From Exhipit 2-10, the peek rete of runoff, CK-85, 100 acre water-
shed end L inch reinfell is reed es follows:
i = " 5 7
Steep Slope (16%), sheet 20 of 21 gqp = 26L

2
Moderete Siope (L%), sheet 13 of 22 %p 180

5. Using Figure 2-1, the peek discherge is interpoleted tc be 220
cfs for en 8% slop

Exarple 2-3

Given a 1,000 ecre wetershed i“ he Type IT storm distridbuiion eres.
Lbout 600 ecres of the wetershed is in hydrologic soil group B, witihin
which iwo-thirds of ithe eree is culnzvaueu with good conservetion treet-
ment and the other one-third is in good pesture. The remezining k00 ecres
of the vetershed is in hydrologic scil group C, ell of which is well culti-
veied with good conservetion itreetmeni. The everege wetershec slope is
ebout 25 percent. The peek discherge rete for e 10-yeer fregu-ncy stcrm
i1s desired for the design of & diversion chennel et the outlet.

'J rl—

1. A weighted CN is required:

2/3 of 600 Ac = 400 ec € CN 71 end (L0OD/1000) 71 = 28.4
1/3 of 600 Ac = 200 ec € CH 61 ené (200/1000) 61 = 12,2
LDO ec € CK 78 end (k00/1000) 78 = 21.2

weighted CN = T71.8

(Roundé to 72

IL-EFM-Notice 5
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2-10.13

2. The storm reinfell is obteined I:
Assume L inches.

froz Exhibits 2-3, sheet 3 of 5.

e Moderete slope, 1000-acre watershed,
72 is celculeted &s follows:
21) = 290 cfs.

3. The peak discherge for
Leinch reinfell end CN
CN 70 (Exhibit 2-10, sheet 10 of
CK¥ 75 (Exhibit 2-10, sheet 11 of 21).= L30 cfs. - . .
CN 72 = 290 + 2/5(L30-290) = 346 cfs (L% slope)

4. The peek discherge for e Steep slope, 1000-ecre wetershed, 4 inch
rezinfell gnd CN 72 is celculeted es follows
CN 70 (Exhibit 2-10, sheet 17 of 21) = LBY cre.
CH 75 (Exhibit 2-10, sheet 1B of 21) 711 cfs.
CN 72 = LB9 + 2/5(711-489) = 578 cfs (16% slope

I

~

5. Using Figure 2-1 the peak discherge is interpoleied

ESTIMATING SEASONALL YIELD FROY SMALL UNGAGED WATERSKEDS

S

There is no precise enalyticel method of deiermining the emount of
runoff thet might be expected to occur at leesi every year or every 1Iwo
Yeers on the average in The seme fecitcors effectiin
runoff or zn individual storm basis previously described effect the see-
sonzl yield of runoff, but in & much brozder degree. AL procedurs for zp-
proximeiing the sezsonzl yvield of surfesce runoff is demonsirezteld DY ES-101L,
Exhibit 2-8. The limitetions end exexples of its epplicelion 1o wet

e

10 end 2,000 ecres ere described end

en ungaged vetershed.

shed zre

This zpproximetion should not be used for weiersheds
so0il is clessified under hycGrologic soil group A. It
no Girect distinciion is mede between soils in Ixhibi

Ixhibit 2-8 shoulé no:i be used o2 t
mounceinous znd Northern areas where ithe mejor

resuli of snowmelf.

In some ereas a beiter estiin
tzined from other sopurces.
geged sireams and published generzl
on the right-hend side of Exhibit
runoff for freguencies other then those availedble through T £
The inset Table on sheet 2 of 2, Exhibit 2-8, cen be used similerly to
esiimate sezsonzl yield from other spurces ol annual yield Le
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SLOPES — FLAT
CURVE NUMBER - 60
24 HOUR RAINFALL

PEAK RATES OF DISCHARGE FOR SMALL WATERSHEDS
TYPE I STORM DISTRIBUTION
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SLOPES — FLAT
CURVE NUMBER - 65
24 HOUR RAINFALL

2-10.15

PEAK RATES OF DISCHARGE FOR SMALL WATERSHEDS
TYPE I STORM DISTRIBUTION
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PEAK RATES OF DISCHARGE FOR SMALL WATERSHEDS
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2-10.50

PEAK RATES OF DISCHARGE FOR SMALL WATERSHEDS

TYPE I STORM DISTRIBUTION
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CURVE NUMBER - 70
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2-10.31

PEAK RATES OF DISCHARGE FOR SMALL WATERSHEDS
TYPE I STORM DISTRIBUTION
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2-10.52

PEAK DISCHARGE IN CUBIC FEET PER SECOND

PEAK RATES OF DISCHARGE FOR SMALL WATERSHEDS
TYPE I STORM DISTRIBUTION
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CURVE NUMBER - 80
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2-10.33

PEAK RATES OF DISCHARGE FOR SMALL WATERSHEDS

TYPE I STORM DISTRIBUTION
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CURVE NUMBER - 85

24 HOUR RAINFALL

o (e) O O O OOoOoOo o o O O OOOOoOo o
LD O MO OY— N M <+ WO WO ~00OoH— o~ M < 0O O M~000o)— o~
2000 T AT T Jr —
AN AAA A // A 7
A7 2 Z
o NV ///// A LA ' A
WS AT
1000 AN A A ] —+— 1000
900 » // 3! // // P 7 v §z // 900
800 Y 7~ 8 AV v.d P ~ 800
700 L e e ¥ B Jize — 700
000 arin i ] A1 A 600
o 900 AT A T PdRgr —1>-1 500
= S AAAXAMIM] ~ | A A A W A
S 400 ANALIN AN Vs A A HI 7] 400
Ll X ra% 4P anal) pd e d 1 A
2300 QS T D AL A 50
R 272 AV P b F X EdEP = = —
o~ C /7 /7 V17| V| = 7 r - s
E 200 \2\,"/"/‘,/ /] A i e QA Bl 7
NI AT ) Z L2 W HEE — A4 20
o TN AN A AN A LAY el r
b AV A A - AN g
/7 VAANA | 11T / A e LA
) Parsa /// Y AT 1|14 A A A Ll L )
E 100 I/'/ ////I // // I/ 4 r/ I/ // // 7 zl/ // 100
) 88 ‘/ and I/I /I v A '// Lz // (0 // 90
© AAAAAN A - 7 4 7 Z // AT 80
/4// A |/ / 4 / A A A yd 1 A /
= 70 A7 4 ,/ 7 A // 7 ’ rd /’ / [~ ,4' /4’ 70
60 AT~ 7 P “ e ST 60
- VNA A/ A 1A Ay 7 pd O
SRy e (1) 7TV T T IA TR e p% 50
<C 40 // 1/l A A d '/ p 40
9
5 r/ r/ l/ / / // // A { r /
N 30 /| // d / // /,/ 1 d e 30
o o4y / 1A N L~ L7
~ AV /] A AT d
= / A AN )s e
o 20 H— A T4 1 ¥ i 20
o '/ L4 // // /'/ > // ‘/ /
v 4 Z] Z // ,/ - ///
7 L T
AL/ L/ / % pe
10 / /// » LA L 10
g // /l/ » I/I I/ '/, P g
. 4 4 -
7 /] a4 // /] ,/ // 7
// 4 / / pd
67T iz 7 7 6
5LD W M~ O o o O O OO0 o o o O OOoOOoOoO 05
~— N M < WO O 00O o o O O OO0 O o
DRAINAGE AREA IN ACRES
EXHIBIT 2-10
File No. 2-10.33
United States Department Of Agriculture Standard DWG No
Soil Conservation Service Chapter 2, Engineering Field ES 1027
Engineering Division — Hydrology Branch Manual for Construction Practices Sheet 20 Of 21
Date  2-15-171

IL—EFH-Notice 5 7/90




2-10.54

PEAK RATES OF DISCHARGE FOR SMALL WATERSHEDS

TYPE I STORM DISTRIBUTION
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24 HOUR RAINFALL

1O © oS KR B T 3I3RSE2 QR B 2 B3IREE= &
2000 o A A R e [ e s
N LA A A L A
e 722
1000 3 A A A A L] 1 A0
900 T A A aaie 1900
800 AN Oz S e 2 ] e Ol
700 '/:/'r v .2 7 > i o 700
600 AANAN ’// \?‘('/ 1 - H //// 600
500 /Aé,;;:/;‘ P // /// ° ,// /,/ //: LA ,/ i 500
Z a0 S A Pes AL LALL A i
8 &(\/////'/// ,/, /// ,/ / // |~ / '/’ L
e L 4NN\ AT A 7 1qQ A A LA pd
n 300 T A T A— VR — = 300
S AN A L ANIS AT a8 ~
% %OIII/:II l ,II ,/‘ '/ LA '/I ‘/I '/I \}% ,4, V] I/
o JIN L X AA A4 7 Pe 7 Z // A2 h A A Z
200 (Lk Il{II/ // '/// l/ // |4 '/ / // v \/I o /'l L7 200
vl ava ¢ v A A AN P
L /,/{/,;/,;/,f/ A AL /,/ S )}' i
L 2 V5 1 A s
: 7 o A
o ']OO /‘/:’ ///// / A // ‘," Ul 7 ‘/ I/' 100
3 88 AR FAF 7+ F A T 7+ = 1~ 90
r7 v 4 77—V 7 A 7 7 7 80
= 70 /;;///;/: /////// — '// //,,/, 4 - / // ,// &
L 60 (AF 7 v y Quvan Ve WP AT g 60
2  Nraam T AA A veunnZall 50
<C 40 d '// /] // //// ////' // d // 40
T A A
2 A // VAN AL 30
%2, v H
2 //// ’// "/ ?/ // av
1
S NA AR A AAT 20
A /4//// r/ ,/‘/
AN WV T A
M| Ay SN b
S s T 10
9 HAAF A HA—A—A 9
8 AP~ /' H——~ Ve 8
TP !
6 P4 // 7 6
- N T 0 oo & 8B 2T B3REES ]
~— N
DRAINAGE AREA IN ACRES
EXHIBIT 2-10
File No. 2-10.34
United States Department Of Agriculture Standard DWG No
Soil Conservation Service Chapter 2, Engineering Field ES 1027
Engineering Division — Hydrology Branch Manual for Construction Practices Sheet 21 Of 21
Date 2-15-71

IL—EFH-Notice 5 7/90






