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Description of water course Slope in percent
0-3 47 8-11 12-
Unconcentrated®
Woodlands 0-1.5 1.5- 2.5 2.5- 3.25 3.25-
Pastures 0-2.5 2.5- 3.5 3.5- 4.25 4.25-
Cultivated 0-3.0 3.0-45 4,5- 55 5.5-
Pavements 0-8.5 8.5-13.5 13.5-17 17-
Concentrated™*

Outlet channel —determine velocity by Manning’s formula

Natural chanrel not
well defined 0-2 24 4-7 7-
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Surface type n value
Concrete 0.01-0.013
Asphalt 0.01-0.015
Bare sand 0.01-0.016
Graveled surface 0.012-0.3
Bare clay-loam (eroded) 0.012-0.033
Fallow, no residue 0.008-0.012
Conventional tillage, no residue 0.06-0.12
Conventional tillage, with residue 0.16-0.22
Chisel plow, no residue 0.06-0.12
Chisel plow, with residue 0.10-0.16
Fall disking, with residue 0.30-0.50
No till, no residue 0.04-0.10
No till (20-40% residue cover) 0.07-0.17
No till (60-100% residue cover) 0.17-0.47
Sparse vegetation 0.053-0.13
Short grass prairie 0.10-0.20

Source: Akan (1985), with permission ASCE.
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Depth range

0-0.15m 0.15-060m >0.60m
Channel material  (0-0.5 ft) (0.5-2.0 fv) (>2.0 ft)

Concrete 0.015 0.013 0.013
Grouted riprap 0.040 0.030 0.028
Soil cement 0.025 0.022 0.020
Asphalt 0.018 0.016 0.016
Bare soil 0.023 0.020 0.020
Rock cut 0.045 0.035 0.025

Source: Adapted from Brown et al. (1996),
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L=a+P"
L=cPm

Equation 3.1 Equation 3.2

Tree type a b n c m

Apple 0.04 0.18 1.0 0.25 0.73
Ash 0.015 0.23 1.0 0.26 0.88
Beech 0.02 0.23 1.0 0.21 0.65
Chestnut 0.04 0.20 1.0 0.30 0.77
Elm 0.0 0.23 0.5 0.15 0.48
Hemlock 0.0 0.20 0.5 0.32 0.74
Maple 0.03 0.23 1.0 0.29 0.77
Oak 0.03 0.22 1.0 0.24 0.66
Pine 0.0 0.20 0.5 0.30 0.70
Willow 0.02 0.40 1.0 0.43 0.85

Source: Kibler et al. (1996), used with permission, ASCE.
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Time From From From From Total

(hr) subarea | subarea 2 subarea 3 subarea 4 Runoff
0.25-0.75 14, — — — I(Ay)
0.75-1.25 14, 1A, — — I{A; + Ap)
1.25-1.75 TA) 1A 1Az — 1(A| + Ay + Ay)
1.75-2.25 A, 1A 1Az TAy 1A+ Ay + Ay + Ag)
2.25-2.75 14, 14, TAx TAy T(A| 4+ Ay + A3z + Ayg)
2.75-3.25 — A, 1A3 A4 I1(Ar + Az + Ay)
3.25-3.75 — — {1A3 1Ay 1(A3+ Ag)
3.754.25 — — — TAy 1(Ayg)
4.254.75 — —_ — — —
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£l f2 (o] rl Ta AV P P AP € ¢ W
(ht)  (he)  efs)  (inhe)  (in/ho (D) (fb) (Ib) () (Ib/ft%) fmg/L)  (Ibfhr)

0 02 0 (LOOO 0.010 360 4700 4657 43 0.119 1899 213
02 04 1.0 0.020 0.038 1368 4657 4499 139  0.116 1858 794
04 0.6 28 0056 0.075 2736 4499 4197 301 0.110 1765 1507
06 08 48 0095 0.124 4500 4197 3745 452 0.101 1610 2262
08 1.0 77 0153 0.177 6408 3745 3183 561 0.088 1403 2807
1.0 L2 101 0.200 0.218 7920 3183 2604 579 0.073 171 2895
12 14 119 0.236 (.234  B49%6 2604 2100 505 0.059 951 2523
i4 16 11.7 0232 0.223  B100 2100 1710 3%  0.048 771 1649
16 18 108 0214 0.196 7128 1710 1428 283 0.040 635 1413
18 20 9.0 0179 0.165 5976 1428 1227 201 0.034 538 1003
20 22 76 01351 0.137 48968 1227 1082 145 0.029 468 726

22 14 62 0123 0115 4176 1082 973 109 0.026 417 543

24 26 54 0007 0.100 3636 973 887 86 0.024 377 428

26 28 437  0.093 0.084 3060 887 821 66  0.022 346 330
OSMAN AKAN*

(;,Lp;ﬁm,ﬁu;gs,acpj\gm.u\?ol,so.\;ﬂﬂ,m)up (Y
4 o 0303 pend Lailg) ke 5 0k plonil (oS Dlide (5 b b 48 5 55 o e 2 3
o Sy ol Gl en g gyl 5eT iole 3 5 Ooguy 350 » SVolee 16 g gla 4
Obj 55 55 Sose & OV¥oles Jds 6l 1 5 S o 5,57 5 eVl Oy g0 4 S
(VYA (oy3 Cp s daw gy (6 03) (il ESKaS @ 05 0 3925 ol b ils (ool 5 e i

3,5 oslanal (6 gd b as g pn 1y 558 oo Sl 55 aS Csuy Sl p OYsles



(Wischeimer and Smith,1985) USLE 5,
ol o3lizul 56 EPA-SWMM Ju ;5 &8 ol by, alin oS Slgr Db dolas 33,5
tenloes (61 STl DAl Wslee AL Olej kool ,a (gl s o Kon 5lnl b3 51 ag, ) el

Dk pdihy 5SS 4 Ly e p AT Sl alol Jsb 53 Ol Sl 0

AP = 20004, (RKL,CPr)

S spd gl oo K il )sS R 5 Ay S cws ol 358 pdaw
J 8 Sllas 5 S BPE (csl8 ey e 5 256 C ocwi-Jsb 0Lsl S s Ls «(tons/acre)
R
J}&Lsnuhup-ﬁ)ﬂdbbuj R:E|304.$.5l:u)‘u.3)b)‘}:§\9

E=[9.16+3.31(Logi)JiAt
.#J)y)g)ubﬂ@‘wﬁé‘@é“'
.J;JJJTI:/\JJJ?}‘Q“’SGA)JJ‘JLSI.“{SBQTJ“,A

Ls ,luie

Ls= L°5 (0.0076 + 0.53 S + 0.76 S?)

S Ul 55,5 4B b ey 0L ST ahl 5l Sp o 5 iss 0L Jsb L

(ft/ft)ubb)J}.bsjjébubﬁw&Sjﬁjuj)a\ijlbedeK



(Schwab et al.1981) i, 5w » (K) &Sl g o d il p 5556 A Jyur

Organic matter content {5¢)

Textural class 0.5% 2.0% 4.0%
Fine sand 0.16 0.14 0.10
Very fine sand 0.42 0.36 0.28
Loamy sand 0.12 0.10 0.08
Loamy very fine sand 0.44 0.38 0.30
Sandy loam 0.27 0.24 0.19
Very fine sandy loam 0.47 0.41 0.33
Silt loam 0.48 042 0.33
Clay loam 0.28 0.25 0.21
Silty clay loam 0.37 0.32 0.26
Silty clay 0.25 0.23 0.19

Source: Schwab et al. (1981).
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OVAVA Cnel 5 pleiy g) Calisen sla g 55 ba Ci8 3L oy 93 Lostu JLE, ¢S gl iob sS4 Jgds

Return period (years)
Location 1 2 5 10 20
Birmingham, Alabama 97 122 151 172 194
Little Rock. Arkansas 41 69 115 158 211
San Luis Obispo, California 11 15 22 28 34
Springfield, Colorado 31 51 84 112 152
Hartford, Connecticut 23 33 50 64 79
Washington, D.C. 39 57 86 108 136
Miami, Florida 93 134 200 253 308
Atlanta, Georgia 49 67 92 112 134
Chicago, Illinois 33 49 77 101 129
Indianapolis, Indiana 29 41 60 75 90
Charles City, Iowa 33 47 68 85 103
Great Falls, Montana 4 8 14 20 26
Lincoln, Nebraska 36 51 74 92 112
Concord, New Hampshire 18 27 45 62 79
Atlantic City, New Jersey 39 55 77 97 117
Albuquerque, New Mexico B 6 11 15 21
Buffalo, New York 15 23 36 49 61
Raleigh, North Caroiina 53 77 110 137 168
Fargo, North Dakota 20 31 54 77 103
Cincinnati, Ohio 27 36 48 59 69
Burlington, Vermont 15 22 35 47 58
Richmond, Virginia 46 63 86 102 125
Spokane, Washington 3 4 7 8 11
Huntington, West Virginia 18 29 49 69 89
Madison, Wisconsin 29 42 61 77 95
Cheyenne, Wyoming 9 14 21 27 34
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[6] el Glao 5 5 Clale — (08 iy 3585 prlam (555 03 8T Ul s Sloslows b 1+ Jglor

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (1D
Time { Ap AP W
(hr) (in./hr) E R K C Lg Pr  (acres) (Ib) (Ib/hr)

0.0-05 0.30 1.114 1448 027 0003 0.163 1.0 3.0 1.15 2.30
05-1.0 050 2041 2653 027 0003 0.163 1.0 3.0 2.10 4.20
1.0-1.5 1.30  6.199 8059 027 0.003 0.163 1.0 3.0 638 12,76
1.5-2.0 040 1.569 2.040 0.27 0.003 0.163 1.0 3.0 1.62 324
20-25 030 1.114 1448 027 0003 0.163 1.0 3.0 1.15 2.30
25-30 020 0685 0.891 027 0003 0.163 1.0 3.0 0.71 1.42
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R = annual runoff in inches per vear,
I = imperviousness in percent,
P = annual precipitation in inches per vear, and

d = depression storage in inches.
d =0.25-0.1875 !
- ‘ 100
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Land use BODjs SS VS POy N

Residential 0.799 16.3 9.4 0.0336 0.131
Commercial 3.200 22.2 14.0 0.0757 0.296
Industrial 1.210 29.1 14.3 0.0705 0.277
Other 0.113 2.7 2.6 0.0099 0.060

Source: After Heaney et al, (1977).
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Land use BODs SS %) POy N

Residential 3.290 67.2 38.9 0.1390 0.540
Commercial 13,200 91.8 579 0.3120 1.220
Industrial 5.000 120.0 59.2 0.2910 1.140
Other 0.467 1.1 10.8 0.0411 0.250

Source: After Heaney et al. (1977).
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(1) (2) (3) (4) (5) (6)
M Total loading

Pollutant o (Ib/acre/year}) (Ib/year) ¢ (Ib/ft?) ¢ (mg/L)
BODs 3.2 1152 7,488 1.59 x 1073 25.4
SS 222 799.2 51.948 1.10 x 10~2 176.4
VS 14.0 504.0 32,760 6.94 x 1073 111.2
PO, 0.0757 2.7 176 3.72 x 1073 0.6
N 0.296 10,7 696 1.47 x 1074 2.4
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(a)
(1) (2) (3) (4) (5)
Rising limb Falling limb

t q. qy » I
(s) (10 m¥srm) (102 m¥/s/m) (102 m) (s)
0 0.00 33.33 3.12 720

120 2.54 24.00 2.56 828

240 8.08 15.00 1.93 975

360 15.87 10.00 1.52 1102

480 25.64 5.00 1.00 1332

562 33.33

(b)

(1) (2) (3) (4) (5)

Rising Jimb Falling limb

t ;. i YL !
(s) (1073 m¥s/m) (103 m/s/m) (103 m) (s)
0 0.00 15.87 2.00 598

120 2.54 12.00 1.69 685

240 8.08 8.00 1.33 813

360 15.87 4.00 0.87 1053

2.00 0.58 1336
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[6] bl Il o3 JT bty bty Je RN AT JUPRES

(1) (2) (3) (4) (5) (6) (7
Upstream Downstream

1 Qu cu Wu Op Wp D

(hr) (cfs) (mg/L) (Ib/hr) (cfs) (Ib/hr) (mg/L)
0.0 1.00 1900 427 1.00 50.0 222
0.5 2.80 1850 1160 1.18 275 1040
1.0 4.80 1760 1900 2.03 704 1540
1.5 7.70 1610 2790 3.43 1270 1650
2.0 10.1 1400 3180 5.38 1920 1590
25 [1.9 1170 3130 7.45 2420 1440
3.0 12.2 950 2610 9.26 2640 1280
3.5 11.7 770 2030 10.4 2570 1100
4.0 10.8 645 1570 10.8 2310 949
4.5 9.00 540 1090 10.6 1960 821
5.0 7.60 468 799 9.84 1590 717
5.5 6.20 417 581 8.80 1250 632
6.0 5.40 377 458 7.68 970 562
6.5 4.70 347 367 6.70 756 502
7.0 3.80 323 276 5.81 591 453
7.5 3.10 305 213 494 459 414
8.0 2.60 290 169 4.15 356 381
8.5 2.00 280 126 347 277 355
9.0 1.60 271 97.5 2.84 214 335
9.5 1.20 267 72.0 231 165 318

10.0 1.00 260 58.4 1.84 126 305
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Road Classification Design Frequency Design Spread

High volume. divided, or directional

< 70 kmv/hr (45 mph) 10-year Shoulder + 1 m (3 ft)

> 70 kmv/br (45 mph) 10-year Shoulder

Sag point 50-year Shoulder + 1 m (3 ft)
Collector

< 70 kmv/hr (45 mph) 10-year 1 driving lane

> 70 kmv/hr (45 mph) 10-year " Shoulder

Sag point 10-year {, driving lane

Local streets

Low ADT* S-year % driving lane
High ADT 10-year L driving lane
Sag point 10-year 3 driving lane

Nate: ADT, average daily raffic,
Source: After Brown et al. (1996).
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