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FIELD MEASUREMENT OF HYDRAULIC CONDUCTIVITY
AUGER-HOLE METHOD '

For use only where bottom of hole coincides with borrier,
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P = 300 cfs.
' X
i\ R = légg = 0.66 U2

. 4 .
%R F M5 5.3 1881

I+VC = 10415 = 25
L. F = 0.52
Q = PRF
= (300)(0.66)(0.52)

L=
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: ,
AT V5. Frequency factors for use with Cook's method (after CHOW, 1964)

'Average annual rainfall (inches)

(14vC) 10 20 30 40 60 80
Ratio: 25-year /. 50-year
-5 0.31 - 0.38  0.41 ' 0.44 0.48  0.51
10 0.41  .0.50 0.55 0.58 0.63 0.66
15 0.50 0.59 0.64  0.68 . 0.73 0.77
20 -0.55 0.65 0.71 0.76 0.82 0.87
25 0.60 0.71°- 0.78 - 0.83 0.90 0.92
30 0.64 0.76 - 0.83' - 0.89 0.92 -0.92
a5 0.67- 0.81 . 0.89 0.92 0.92 0.92
40 0.71 0.85 0.92 0.92 0.92 0.92
_ Ratio: 10-year / 50 year
3 0.05 .0.08 0.10 0.12 0.15 0.17
10 0.10 - 0.16 0.21 0.24 0.30 0.34
15 - 0.16 0.25 0.31  0.37 0.45- ©.51
20 0.21 0.33 0.42 0.49 0.60 0.68
25 0.26 0.41 0.52 0.61 ©0.75 0.80
30 0.31 0.49 0.62 0.74 0.80 0.80
- 35 0.36 0.58 0.73 0.80 0.80 0.80
40 0.42 0.68  0.80 0.80 0.80 0.80

v < [ ‘d’l ]
VNIFHDINAUNNY S %QLﬁﬂﬂiﬁ potential maximum retention fin S Huﬁﬂaq
L] +
- w [ < o 1w
U3mnsa i nngadeauswsagaintfuentild angun 5.3 asuiuliing: 1e

= 1 ] o (7]
AR 9 nuazinans duIfdldmany 9 L du

o w -
s AUTEwWAN 9 asdwnso s LTugunas i auandumdnnnsnn

actufl retention _ actual runoff
potential max.retention potential max.runoff
nip (B-12)-Q | A N
S (P-1a)
¢ = 1w’
5+(P-Ia)

Aol dy Wa g a
1“nimﬂﬂuﬂﬁuu1uﬂu1ﬂlﬂﬂﬂﬂ Ia zUASENW 0.2 S

2
Q = ML __....,......_(1)

P+0.8§
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:iluﬁ 5.3 Curve number method.
Relationship between rainfall (P)
and direct runoff (Q).
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Estimating direct runoff amounts from storm rainfall

ter Mockus, 1955).

w4 - 4 vo o <
- ﬂuﬁaUlﬁﬂw1qnu 5 WU ADHUAANRINIAAAIM 1 09 5 AR 53 = 0.07 +
X < ‘ -
0.24+0+0+0.28 = 0.59 U7 IINANIIM 5.huﬁﬂ411ﬁnﬁwﬂ1ﬂu§ﬁﬂaQﬂutﬂu
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DTSN B

' :
Land use and treatment Hydrologic:ﬁydrologic E CH Q i &4 Qx4
: e IR 1
ConditionejSoil group IAMC 14 AMC I inchés
! acres
(1) ' (2) (3) PCa) 1 (8 L6 | (D (8)
Corn,straight row zood ! c tgs |70 11.53 [1,1600 1,779
i
Clover, straight row goad C 81 64.5 |1.18 ; 540 635
Pasture fair c 7% 161.5 {1.00 210 210
Woodlands | pood c 70 |51 .47 343 162
Rood, bard surface ; E C ? 90 :78 2.13 82 175
| E | ‘
Z2,335 2,961
direct runoff = 2,361 = 1.27 U1
2.335
' : v v &
302192135 e o LapuAld fa

o
CN LUK

CleA1+CN2xA2+u°+CN5xA5

A1+A2+n.q,+A5

70x1,160+64 ,.5%x5404+61.52x2104+51x343+78x82
1,160+540+210+343482
152,834
2,335

65.5

NI mMam 5.6 A7

direct runoff =

-4
1.26 U1
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A3 5, 4 Rainfull Limits for Estimuating Antecedent
Moisture Conditions*

G-duy tolnl antecedont ruinfail, in,

Aulecedent moisture
condition closs

Dormunt season { Growing senson

I Leas than 0.6 Less than 1.4
II 05tol.1 1.4 o 2.1

111 Over 1.1 Ovor 2.1

* I'rom U.B. Soil Conservation Service [19].
'

L
AT N 25 punoff curve numbers for hydrologic soil-cover complexes
(Eor watershed condition 11 and Ia = 0.2 5).

After U.5.So0il Conservation Service, 1964,

Mmoo e

Hydro- Hydrologic
Land use or cover Treatment or practice logic soil group
condi-
tions A 8 c D
Fallow 7 straight row poor 77 86 91 94
Row ecrops straight rovw poor 72 81! 88 91
straight row ~ good 67 78 85 89
contoured poor - 70 79 a1 88
contoured good 65 715 82 86
contoured & terraced poor 66 74 80 82
contoured & terraced good 62 71 78 81
Small gratn straight row poor 65 16 84 g8
straight row good 63 75 81 87
contoured poor 63 74 82 85
contoured good 61 73 81 84
contoured & terraced poor 61 72 79 82
contoured & terraced good 59 70 78 81
Cloae-seeded straight row " poor 66 77 B85S 89
legumes or rota- straight Tow .good 58 72 81 85
tional meadow contoured poor 64 75 83 85
contoured good 55 69 - 78 83
contoured & terraced poor 63 73 80 83
contoured & terraced good 51 - 87 76 80
Pagture range poor 68 79 86 89
fair 49 69 79 84
good 39 61 74 80
contoured ’ poor 47 67 8) 88
contoured fair 25 59 75 83
contoured goad 6 35 70 79
« Meadow (permavent) good 306" 58 I | 78
Woodlands (farm poor 45 66 77 83
woodlota) fair 36 60 73 79
- good 25 55 70 77
Farmgtwads 59 74 82 86
Roads, d¢rt 72 82 87 89
Reads, kard-surface 74 84 9¢ 92
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[ ]
-y
TN 5.6 Runcff Curve Number (CN), Conversions and Constants
(after U.5.50il Conservation Service, 1964)

CN for CN fer AMC 5 values Curve starcs
condition wvhere P=
Ir T IIr (in.) (in.)
100 100 100 G.000 0.00
. ‘94 99 0.204 0.04
96 89 99 0.417 0.08
94 85 98 0.638 0.13
92 81 a7 0.870 0.7
90 78 . ‘96 1.11 0.22
88 75 95 1.36 0.27
86 72 94 1.63 0.33
84 68 93 1.90 Q.38
82 66 92 2.20 ) 0.44
80 - 63 9] 2.50 0.50
78 60 - S0 2.82 0.56
76 58 89 3.16 ' 0.63
74 . 5% ag 3.51 0.70
72 53 - 86 3.89 0.78
70 51 " BS 4.28 0.86
68 48 B4 5.70 . 0.94
66 46 a2 5.15 ’ 1.03
&4 44 - 81 5.62 -1.12
62 42 - 79 6.16 1.23
60 -40 78 6.67 1.33
58 38 76 7.2) 1.45
56 36 ’ 75 7.86 1.57
54 34 73 8.52 1.70
52 32 71 9.23 1.85
50 38 70 -10.0 2.00
48 29 ) 68 10.8 2.6
- &6 27 66 11.7 "2.34
&4 25 64 "12.7 2.54
42 24 62 . 13.8 ) 2.76
- . &0 22 - 60 15.0 _ 3.00
a8 2} 58 16.3 . 3.26
36 19 56 17.8 _ - 3.56
34 18 54 19.4 ' 3.88
32 16 52 21.2 .24
30 15 50 23.3 ) -4 .66
25 12 - &3 30.0 6.00
20 9 37 40.0 - . 8.00
15 -6 - 30 56.7 11.34
10 4 22 90.0 18,00
5 2 13 190.0 .38.00
0 0 0 Infinity Infinity




- 68 -

[y “lu ¥ . Xdl
5.5 AT MEAYTus T WTusaniwu tuwims

ar d'w ¥ . e E‘; ’ 0w
wsmia ey mivesanuwwy lunmsw ag T Singegasmiuaanuuy

[ 5 s .4| t o : n-r..‘. w
uﬂazlﬂbﬂs1§anﬂﬂﬁbﬂnaﬁﬂwgqgﬂaqaﬁqa;Wﬁ?ﬁﬂaq Cypress Creek Formula fqu

Q = CASIG
¢ < @ ": ¥ o 2 [ <4
& Q = Ussnans wia 133U Susaniwu-gnueinea Sum
.-'! [] B 5-&' Yo w X ""';u Y
c = tuuﬂﬂéﬁﬂ5:RWEﬂuagnuanumzﬁaqwuwsuuﬁuasﬂuﬂﬂﬁaaw1qﬁu
uae seAea ansila SR Ardamwhiau
2—"&-;., ¥
A = #wuniln-masaelud
C = 16.39+14.75 Re
EQ Re = excess rainfall - ﬁa

a £y Y W, : < o
Qﬂﬂﬂudmﬁﬂﬂguﬂmaﬂiﬂ%ﬁhdi”ﬂﬂﬂuﬂﬁﬂﬂ%ﬁﬂanuuu f9LARI AU 5.8
¥ 4' o 1 “J: y & |v v U a
U7 AINDTaeHY s U gage5zuzLaamiuen 24 £l wuﬁiuuﬁquuﬂaﬂuau 5 A9

¥ o a a o X
1 oummisulswazdundal

land use area-mi2 treatment  Hydro. Cond" Hydro. soil group
Row crops 2 contour good B
Row crops 1 contour good C
Pasture 1 fair C
Woods 1 _ poor‘ B

land use treatment Hydro.Condn Soil group A-m12 CN Q-in QxA

¢ (2)- (3) 4) (5) () () (8)
Row crops contour good B 2 75 3.11 6.22
Row crops contour  good C 1 82 3.30 3.80
Pasture fair c 1 79 3.50 3.50
Woods poor B 1 66 2.25 2.29

W 3 15.81




Q = Ca

&
direct runcoff = = = 3,16 U1

C = 16,35414.75 Re = 16.39+14.75(3.16)

5/6

= 63(5)°/°

«
= 240.9 cfs. ¥ 5.82 cms.

63

S
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Hooghoudt(r0=0.lu.)

L=~ Sm 7.5 10 15 206 25 30 35 40 45 50
D
0.5 m 0.47 0.48 0.49 0.49 0.49 0.50 0.50
0U.75 0.60 0.65 0.69 0.7l ©6.73 0.74 0.75 0.75 0.75 0.76 0.76
1.00 0-677 0.75 0.80 0.86 0.8¢ 0.91 0.93 0.9 0.96 0.96 0.%6
1.25 ©0.70 0.82 0.89 1.00 1.05 1.09 1.12 1.13 1.14 i1.14 1.15%
1.50 0.88 0.97 L.11 1.19 1.25 1.26 1.31 1.36 1.35 1.36
1.75 0.91 1.02 1.20 1.30 1.39 1.45 1.49 1,52 1.55 1.57
2.00 1.08 1.26 1.41 1.5 1.57 1.62 1.66 1.70 1.72
2.25 1.13 1.34& 1.50 1.6% 1.69 1.76 1.8t 1.567 1.486
2.50 1.38 1.57 1.6 1.79 1.67 1.94 1.99 2.07
2.75 1.42 1.63 1.76 1.88 1.98 2.05 2.12 2.18
3.00 1.65 1.67 1.83 1.97 2.08 2.16 2.23 2.29
3.25 1.48 1.71 1.BB 2,04 2.16 2.26 2,35 2.42
3.50 1,50 1.75 1.93 2.11 2.24 2.35 2.45 2.5
3.75 1.52 1.78 1.97 2.17 2.31 2.44 2.54 2.64
4.00 1.81 2.02 2.22 2.37 2.51 .62 2.71
4.50 1.85 2.08 2.31 2.50 2.6) 2.76 2.87
5.00 1.88 2.15 2.38 2.58 2.75 2.8% 3.02
5.50 2.20 2.63 2.65 2.84 3.00 3.15
6.00 2.48 2.70 2.92 3.09 3.26
7.00 2.56 2.81 3.03 1.24 3.4)
8.00 2.57 2.85 3.13 3.35 3.56
9.00 2.89 3.18 3,43 3.66
10.00 | 1223 348 3.74
an 0.71 0.93 1.14 1.53 1.B9 2.24 2.58 2.91 13.24 31.56 3.88

L— S0 75 80 85 90 100 150 200 250

D

0.5 0.50

1 0.96 0.97 0.97 0.97 0.98 0.98 0.99 0.99 0.99

2 1.72 1.80 1.82 1.82 1.8) 1.85 1.00 1.92 1.94

3 2.29 2,49 2.52 2.54 2.56 2.60 2.72 2.70 2.83

4 2.71 3.06 1.08 3.12 3.16 3.24 3.46 3.58 3.66

5 3.02 1.49 .55 3.6l 3.67 3.78 4.12 4.31 4.43

6 3.23 .85 3.93 4.00 4.08 4.23 4.70 4.97 5.15

7 3.43 4.16 4.23 4.33 4.42 4.62 5.22 5.57 5.8

8 1.56 4.38 4.49 4.61 4.72 4.95 5.6 6.13 6.43

9 3.66 4.57 4.70 4.82 4.95 5.23 6.09 6.63 7.00

10 3.76 4.74 4.89 5.04 5.I8 S5.47 6.45 7.09 7.53

12.5 5.02 5.20 5.38 5.56 5.92 7.20 8.06 8.68

15 5.20 5.40 5.60 5.80 6.25 7.77 B.84 9.64

17.5 $.30 5.53 5.76 5.9% 6.44 8.20 9.47 10.4

20 5.62 $.87 6.12 6.60 8.56 9.97 1.1

25 5.74 5.96 6.20 6.79 8.99 10.7 12.1

0 9.27 11.3 12.9

35 9.4 11.6 13.4

40 1.8 13.8

45 12.0 13.8

50 12.1 14.3

60 | 14

- 3.88 5.38 5.76 6.00 6.26 6.82 9.55 12.2 14.7
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N Glover-Dumm equation
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2 # Kdt 1
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=9 (A{ ) { R )
ln 1=16E-—
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_ D, ., D2 7.7\ ¢ 7.7\2
. a = 3055 1-6(1'-‘)'.'2(1-.‘) = 3n55"106( )+2(§ﬁ )
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