Fairfield Run - Watershed Parameters

«Contour Interval = 10’

*D. A. =120 acres

sForest (green) = 45 acres

*Residential, 1/3 acre lots (yellow) = 50 acres
sCommercial/lnstitutional (orange) = 25 acres

«Tsf, L = 300 feet, n=0.24 (dense grass), s = 20°/300” = 0.067
ft/ft

*Tsc, L = 1000 feet, unpaved, s = 100°/1000" = 0.10 ft/ft
*Tch, L =3100 ft, V = 8 fps
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Chapter 2

Estimating Runoff

Technicnl Relese 5%
Urbian Hyd ralogy for Small Watersheds

Figure 2-1  Solation of runafT squation,
—
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Cover type

Table 2-2 addresses most cover Lypes, such as vegela-
tion, bare soil, and impervions surfaces, There are a
number of methods for determining cover type. The
most common are field reconnaissance, aerial pholo-
graphs, and land use maps.

Treatment

Treatment is a cover type modifier (ised only in table
22h) o deseribe the management of coltivated] agri-
culbural lands, I includes mechanical practices, such
as contouring and terracing, and management prac-
tices, such as erop rotations and redoced or no tillage.

Hydrologic condition

Hvdrodogic condition indicates the effects of cover
bype and treatment oninfiltration and mnoff and is
generally estimated from density of plank and residoe
cowver on sample areas, Good hydrologic condition
indicates that the soil usually has a low runofl poten-
tial for that specific hydmlogic soil group, cover bype.
and treabment. Some factors bo consider in estimating
the effoct of cover oninfiltration and mnoff are (aj}
canopy or dersity of lawns, erops, or other vegetative
aredas; (b amount of year-round cover; (e} amount of
grass or close-seeded legumes in rotatioms, (d) percent
ol residue cover, and (@) degres of surface roughness.

(ZIOVITER-SS, Sevond Ed., Jure 1955)
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Tahle 2-1

Runoff depth for selected CN's and rainfall amounts L

]
Runalf depth for curve mumber of —
Bainfall I ] 1] 4] F1] B4 T 75 i HH] iy i ]
inches
113 LILE] (LN H] (LN H] (LY (EILT] (EILT] (LY e s AN naz .55 0.
12 LY i i I I L1 e o A5 ar Iii T Ha
1.4 LY i i I I LY I B 2 A0 ] a2 1.18
1.5 (L1 I I Ll 1l [hs A1 20 M A2 Th 1.11 12
L& 0 o o oo e a1 AT 28 A B 93 128 1EW
200 (L1 [ [ e % A4 21 A S5 Al 18 1.8 1.77
25 LI LI NS L AT an A& s ] .18 153 | 96 Qa7
a0 Ll 2 I A6 A3 Al .l Mi 125 .50 A 245 207
a5 L5 = 20 A s 5 163 =] 1.5 2 245 29 v
1.0 L B k] M A ga i 124 | &7 21 246 2082 348 am
1.5 RE an M N 1ie 123 .67 208 28 241 340 3492 | 26
1N 2 M G a8 1.a0 1.6 21 245 280 347 985 142 |76
G A Al 1.14 .52 192 235 241 3328 .78 1.20 |55 Bl ETE
T Al 121 158 212 2.6 210 462 115 1.50 525 5AZ Bl 676
51 | 25 1.7 235 2.78 343 380 .16 LI A B21 BAl 40 7.6
an I.71 228 288 340 114 1.72 54 L] (1) T8 ©.78  Bd4D 8.6
160 223 2 A0 a5 123 190 ] B2z (] ThH2 816 578 a0 076
110 278 3R | 26 50 ET2 643 7.13 TAl HA8 013 67T InAas inTe
20 328 1.18 5 570 B85 Tag B 5.76 .45 1011 1076 128 11.76
[0 150 1.80 h.TA G651 742 B2l BUE 0.l 1042 1.1 1L s 12an 12T
1453 165 hBE B.EE T.H B a1z aal [0LET 1128 1208 1275 1338 1.7
[500 haa B2 T35 820 EN LU LR 10.85 1168 1247 13007 EAT B B BT 1.7
LY Interpalate the values shown to obinin mnodl depibes For 8= or rainfall amounts noe shovwn,

(ZILVITR-SS, Seeond Ed., Jure 1955)
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Table 2-2a  RuncfT corve mombers for urban aress

I
Curve numbers for
Cower deseripbion —————-———————————- b rlegjee sl gromp ——————-
Average percent
Cover iype and hydrologic conditon Inpervions area & A E C [

Foalfy devekyped wrlan areas (vegetalion estalfished?

Cipen space (lawns, parks, goll conrses, cometaenes, ste, 128

Paor cond iton {grass oover < 5i) 68 T Al A0
Fair condition {grass cover S0 o 7 15 P Th X

Grood condibion (Erass covar = THT .o e sees e = Bl i A
Impervious araas
Pavad parking lots, rools, doveways, ele.

(e luding righi-of-way] ... e e ag ag
Streets and roads:
Paved; curbs and storm sswers (excluding
PIERE-EEWEN T coeoeee e e e et s e e e e e e e s e e s e £ ag ag
Paved; open ditches (ine luding right-of-way} A B a2 a3
Gravel {inclding right-o-way] Th B4 = al
Dt el g PERE-SE-WE o e s e e e e e e e 72 B2 a7 a0
Wastem desert urban areas
Matural desert: landscaping (pervions areas only] & . e, . (54 (i 825 b+
Artificial desart: landseaping (mpervions weed barrier,
desart shb with 1- o 2-ineh sand or gravel mualch
and basin borders) ... tEH e i i
Urban dsineks
Commerclal and businass ... 85 & e i ok
Industrial . e T2 | B L) a3
Residential districis by average lob siz
178 aere ar less (o HOUEEE] . o e e e s e e e e s B4 ' B4 an o2
14 e o i T4 523 a7
153 acre | 2 1] BT T2 81 86
12 acre . 24 5l it g0 g5
L acre ... 20 5l £ Th a1
2acres. . 12 I B i 22
Develgping whan areay
Newly graded areas
(pervicns aress only, novegetabion) & T B a a4

Idle lands {CW's are determinad nsing cover types
stmilar b thoss ntable Z-Ze),

Aovernge unofl cordition, and 1, = 025,
The sverrnge percent impervious amsa shown was usesd o develop the compasite CN's, Other assmplions are as follows impervions o one
direetly connesctes] o the dminage system impervions amses beve o CH ol 88 and pervioos aress ame oorsidered equivalent to open space in
g hpdmilogie conditian. CN' e other combinations of sonditions may be compotesd] using Figom: 223 or 240,
3 CN'a shown are espuivalent o these of pastare, Composite CN's muy be computed for aother combinations of open space

cover iype
4 Comporsie CON's far natunl desent bindseaping should be computed using Agures 2-2 ar 221 barsasd an the impervions aren peroenbge

(CM = 880 snd the pervious area CN. The pervious amsa CR's are assamed equivalent o desent shob in poor hydrokgie sonditicon.
8 Comporsioe CN's o se for the design of temporry: measures during gmding and construetion should be eompaoied osing figune 22 or 241
binsed on the degres of developrment {impervious area pereentage ) and the C8's for the newly grded pervious areas.

(ZIOVETR-AS, Seweond Fo., June 1955) 2K



Worksheet 2: Runoff curve number and runoff
Prajzcl

By Deka
Localkan

Checked = ]

Check one: [ Present [ Daveloped

1. Runoff curve number

Sail name ~ Cowerdescription e Araa Product
and af
hydrologic CH ¥ araa

group |: b e o = F | Oacres
covar type, treatmant, and bydrologic i percert & i
{apperis &) imparvious; unconnecked'zonneded impendous anea ratic) g L%- ugz' g::r?

ke only cne CH soums parine

Totals

CM {weighted) = [ofalproduct  _

= ' Use CN
total area ’
Stom &1 Stomn &2 Storm £3
Frequancy ... §7
Rainfall, P {24-haur) i N
{Use F arid CH with table 241, figre 241, or
aqualions 2-3 and 2-4)

(ZLOVETR-AS, Sevond B, e 19565
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Figure 3-1 Average velocibes for estimabing travel time For shallow concantrated Qow
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Chapter 2

Time of Concemration and Travel Time

e

Technical Belense &
Urhian Hyid rilogy for Small Watersheds

Sheet flow

Shest flow is flow over plane surfaces, IHosaally
oceurs inthe headwater of stream= With sheet Plow,
the friction value (Manning's n} is an effective rough-
ness coelficient that includes the effioel of raindrop
impact; drag over the plane suface; obstacles such as
litter, crop ridges, and mocks; and erosion and trans-
portation of sediment. These novalues are for very
shallow Flow depths of aboul 0.1 foolb or a0, Table 3-1
gives Manning's nvalues for sheet Qow for varions
surface conditions

Table 3-1 Ronghness coaficlents (Manning's n) for
— shast How
Surface description nk

Amooth sarfaces (conerete, asphal b,

gravel, or bare soll] . .011
Fallow (no residoe] . .. .04
Cultivated soils

Rasitne covar 20 o e e e e e e . 0.06

Resiclue cover =205 e e e . 017
(irass:

Shor 2rass PRI e e e e 014

Dhemisss GrmssnEE o e e e e e 024

Bermudagrass . ... 0.41
Range {natural) 0.1
Wiz

Light underbnash . .. e 0.40

Demze vnderbrish ., 0.8

b The nowalues e aoomipesite of information compiled by Engroan
{1y,

2 Includes spevies such as weeping bvegmss, bluegnss, buftalo
gz blue grmn greess, and native grass mistonss,
When zelective n, sonskler cover o g height of aboot 8.1 1, This
i= thiz only part of the plant cover that will chstnct shest Qo

For shesl flow of less than 300 feel, use Manning's
kinematic solution {Overtop and Meadows 19076) 1o
compute Ty

{1
T _ 007 inl)
P i1 3 .
(s [

Ty = trawvel time Chr),
n = Manning's ronghness coefficient {table 3-173
L. = flow length (FL)
Py = Z-year, 24-hoor raintall (ind
s = slope of hydravlic grade line
( land slope, A5}

This simplified form of the Manning's kinematic solu-
tion is based on the Foll l'|'.'i||;_'; i 1 shallovwr sleni |:l.'
tniform flow, (2} comsbant intensily of rainfall excess
{that part of a rain available For ranafl, (3 rainfall
curation of 24 hours, and () minor effect of infiltra-
Hion on travel time, Rainfall depth can be oblained
from appendix B.

Shallow concentrated flow

After a maximum of 3050 feet, sheel Now usoally be-
comes shallow concentrated flow, The average veloe-
ity for this Clow can be determined from figure 3-1,in
which average velocily is a himelion of watercourse
slope and type of channel.
1AL, use equalions given in appendiz F for figome 51
Tillage can aftect the direction of shallow coneen-
trated flow, Flow may not always be directly down the
wabershed slope if tillage mins across the slope.

“or slopes less than 0,005

After determining average wvelocity in figure 3-1, use
erjuation 3-1 to estimate travel time for the shallow
coneentrated flow segment.

Open channels

Cipen channels are assumed to begin where surveyedd
cross seclion information has been obtained, where
channels are visible on aerial photographs, or where
blue lines (indicating streams) appear on United] Stales
Greological Survey ¢ USGE) quadrangle sheels,
Manning's equation or water suface profile informa-
lion canbe nsed to estimate average Flow velociky.
Average Now velocity is tsually determined for bank-
full elevation.

(ZIOVETR-AY, Sevond Ed., Jures 1955 b B |




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

Project By

Diate

Lecation Checked

Diab=

Checkone: [ Present [ Developed

Check one: DT.: | Tythrough subarea

Motes: Space for as many as two segments per flow type can be used for each workshest.
Inzlude a map, schematic, or dascription of flow segments.

Seqgrment ID

1. Surface description (labls 3-1) .

Mannirg's roughness cosfficient, nitabls 3-1) ...

Flow length, L itotal L+ 3004 .o

Twio-year 24-hour rainfall, Po ... 0§

& WM

Landslops, 5 e T

- 08 Computs Ti....... h | + |
8 Ty=_0007 ink) _ mpLte Tt r
p, 0.5 504

Segment (D

7. Surface description (paved or unpawved) ...

8. Flow langth, L v

8., Watercourss slope, 8 v e 1L

10, Average velocity, W (figurs 310 L1

11. Tt=_L__ Computs Tt ........... hr | +|

3800V

Segment 1D

12. Cross sectional flow area, & ..o HE

12, Watted panimetan pw .o

14. Hydraulic radius, r=i Compute r ..l

15 Channsl slops, = p"‘ frFt

16. Manning's roughness cosfficient, n ...

17. w=_ 148 fﬁﬁ = Computs V' ... Hs

n
18, Flowtength, Lo

1, Ty=__ L Computs Tt oo B | + |

2E00 W
20. Walershadunr subarsa T, or Ty fadd Tyinsteps &, 11, and 18] s

Hr

(ZIOVLI-TR-SS, Sevond Ed., Jure 1955)




Chapter 4

Graphical Peak Discharge Method

This chapter presents the Graphical Peak Discharge
method for computing peak discharge froom raral and
urbvin areas. The Graphical method was developed
from hydrograph analyses using TR-20, "Computer
Program for Project Formulation—H ydrology™

(505 1983). The peak discharge equation used is:

qp = '|||'l"|||'-|!|'.|- [en. 4-1]
where:
qp = peak discharge (efs)
0y = unil peak discharge {csmding
Ay = drainage area {mis)
0 = runodl {ing
Fr= pond and swamp adjustment fuetor

The input recuirements for the Graphical method are

as follows: (17T, (hry, (2) drainage area {mis
appropriate rainfall distribution {1, IA, TL or T, 04
2-hour rainfall (ing, and (5) CNL I pond and swamp
areds are spread thronghout the watershed and are nol
congidered in the T, compulation, an adjustment for
pond and swamp areas is also needed,

Peak discharge computation

Fora selecked rainfall frequency, the 24-hour rainfall
{1} i= obtained from appendix B or more detailed loeal
precipitation maps, CH anc total ronodt (0 for the
wabershed are compuled according o the methods
outlined in chapter 2. The CN is used o determine the
initial abstraction (1) from table 4-1. 1, / P is then
cormpited,

I the ecomputed I, £ P oratio is outside the range in
exchibit 4 (4-1, 4-LA, 4-I1, and A-11) for the rainfall distri-
bution of interest, then the limiting vale should b
usexl, I the ratio falls between the limiting values, tse
linear interpolation. Figure 4-1 illuskrates the sensikiv-
ity of 1, / Prio ON and P

Peak discharge per square mile per inch of ronoff (g,
is obltained from exchibit 4-1, 4-LA, A-11, ar 4-111 by using
T {ehapter 33, rainfall distribution type, and L,/ P
ratio. The pond and swamp adjustment fackor is ob-
tained from table 4-2 {rounded to the nearest table
value), Useworksheel 4 in appendix I o aid in com-
puting the peak discharge using the Graphical method.

-

Figure 4-1  Vadation of 1/ P for P oand CN
—
10
08
0.6
a
=
0.4
0.2
u]
3 & 7@ 1 13 g
Ralntall (P}, Inches
Table 4-1 I, values For runclt earve nom bars
—
Curve I, Curve I,
number {in} number {inj
I ... T 0.857
1 Tl . OBIT
2. T2 077
| [ 0.740
.. .
] 75
16 s B TB e e e {1 A
T aeaT
T
T

... DAES
L
A

(ZLOVLETRSY, Second Ed., Jure 19557




Worksheet 4: Graphical Peak Discharge method

PIojt By

Dale

Lecalian Checkesd Cale

Checkone: L] Present DDE'aEinped

1.Data

Dralnage area Am =
Runoff curve number ... CHM =
Time of concanration ... Ta=

Ralnfall disrbutlon ... =

= mPjacrese40)

___ {From worksheet 2)

__hr {From workshest 3)

0, 14, 11 11j

Pond -and swamp arsas sprea
throughout watershed ... =

3. Ralnfall, P {24-hour)

(Use CM wIth anle 4-1)

B, LIt PEAK ASZNATTE, Ty e eveeereer oo ss et se s e ses e
{Usa T, and Iy Fwithexniblt 4— )

T RuUnaif, Q.

{Use percant pond and swamp area
wilthtable 4-2. Factor 1s 1.01Tor
zem pement pond ans swamp arsa.)

[ W q, =, ApQF, )

I =T | 1T= 1 = TR

4. Inial abEracton, 1g .o

5. COMPULE 13/ - oooeo oo

... GEMAN

{From workshest 2 Flgure 2-&

8. Pond and swamp ad|ustmeant tactor, Fl:'

8. PEAK AISENANTE, T oo

percent of A (____ acres of mi? coverad)

Storm #1 | Storm #2 Storm #3

LT

-1 (ZIOVETRE-SS, Sevond Ed., Jures 15955)
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Graphical Peak Dischage Method Technical Relense 5
Urbian Hyd ralogy far Small Watersheds

Exhibit 4-I1  Unit peal cischargs (i, for MRCSCSCS ) ype 1 ranfall disteibotion

Unit peak oisc harge (g1, {e=smlinj

{

600 -

500

g
1

[
=
]

]
=
1

100+

m_
-
m
-
-]
5.
o
[
=
-
o

Tima of concantration |'Tc:|. {hours)

(2IAVETR-AS Sevond Ed., Jure 19553
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Worksheet 5a: Basic watershed data

Project Location By Date
Checked Diate
Chack one: L] Present [ Davalopad Fraquency (yr
Subarea | Drainage [ Time of Travel | Downstream Travel 24-hr Runoff Runcff Initial
name area CONCEn- time: sUbarea time rain- curve abstraction
tration through names summaticn fall number
subares to outlet
A Te Tt ITy P CH Q AmQ la la/P
(mi2) (hr) (hr) (hr) {in) {in) { miE—in {in)

From workshest 3

From worksheet 2 From table 5-1
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Worksheet 5b: Basic watershed data

Projact

Location

By

Data

Chackaone: [ Prasant D Developed

Frequancy (yr)

Chackad

Diate

Subarea
name

Basic watershed data used 1/

Select and enter hydrograph times in hours from exhibit 512/

Subarea
Te

{hr}

Ty
to outlet

(hry

|a /P

)
A

( mi2—in )

Discharges

at selected hydrograph tim
(cfs )

Composite hydrograph at outlet

1y Waorksheet Sa. Rounded as needed for use with exhibit &.
2)  Enter rainfall distribution type used.
2/ Hydrograph discharge for selected times is AL Q multiplied by tabular discharge from appropriate exhibit 5.
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Exhibit 5-11: Tabular hydrograph unit discharges (csm/in) for type II rainfall distribution—continued

IR TS S S ———— A S ———— HYDROGRAPH TIMECHOURSY <« - == - == s mmmex s anmamazamammamamaaammananzaamazaae
TIME  11.3 11.9 12.1 12.3 2.5 12.7 11.0 12.4 11.8 143 0

thrill.o 11.6 2.0 2.2 12.4 li.6 12.8 13.2 11.6 4.0 14.6 .

I At S e
- +

T14/P = 0.10 *E*TL=10HR * * * Ia/P = D.10
T T e T e e e H T ST S S TEE T E T T ey
0.0 11 1% 20 29 35 47 72 112 168 211 289 320 357 313 239 175 133 102 B3 &3 &0 40 33 29 26 23 21 20 17 15 12 ]
L0010 13 17 24 27 31 42 k2 9% 144 202 260 306 340 293 222 165 126 OB 72 RA6 43 3% 30 27 24 22 20 18 15 12 ]
L2010 13 1F 23 26 30 18 R4 A2 121 176 232 Z8L 332 303 228 179 13& 105 V& RB 45 35 30 27 24 22 20 18 16 12 1
A0 009 12 16 22 24 F8 0 15 4B 70 105 152 205 256 323 310 254 193 14&£ 113 81 61 46 36 31 2T 24 22 20 18 16 12 1
A0 08 11 14 19 21 23 F7 32 42 &1 91 132 181 276 318 294 237 181 138 9% 70 Rl 39 37 2R 25 23 21 18 1 12 1
500810 12 18 20 22 F5 3D 28 R 7R 114 159 283 311 300 251 19% 149 102 T4 R340 33 29 25 23 21 18 16 12 1
g5 7 B 11 14 16 17 19 21 25 20 385 53 76 146 228 284 291 255 208 142 99 w6 46 36 31 27 24 22 19 17 13 2
1.0 & 7 B 11 12 132 14 1e 17 19 22 25 31 &7 111 1838 28 286 272 208 144 90 G656 41 33 20 26 23 20 17 13 4
1.5 4 5 5 8 B g 1 11 12 13 14 1% 17 22 33 &9 107 171 231 268 235 157 88 &6 41 33 29 25 21 12 14 2]
20 2 3 4 & § 3 3 7 7 g 9 9 10 12 15 19 27 44 7B 157 231 252 167 96 K9 47 34 29 23 20 18 11
2.5 1 2 2 31 4 4 4 5 5 [ [ 7 8B 10 12 15 19 27 &8 120 214 241 159 94 65O 42 34 Z6 21 16 11
i 0 1 1 # 2 3 1 3 4 4 4 5 & § 7 & 10 17 14 2z 44 113 214 731 182 01 &g 42 20 73 17 12
B LT T S e T T e S S T T T e R i T T S S R T
1a/P = 0.20 **FFTC=1.0 HR * * * TAFP = D30
e s
0.0 0 1] o 0 1 4 16 42 B2 137 195 243 271 292 227 178 142 117 98 79 6wb6 GB% 47 42 38 34 31 30 27 21 19 ]
0D 1] o 0o 0 0 1 12 32 &6 113 168 218 279 260 213 16% 135113 88 72 &9 49 43 39 36 32 30 27 24 19 1
20D 1] o o0 0 4] 2 9 24 &2 93 143 192 271 271 225 180 145 119 92 75 k0 50 44 3% 35 32 30 27 24 19 1
a0 0 1] o o0 0 4] 1 6 18 41 75 120 169 246 264 224 191 153 125 95 TB 62 H1 44 40 36 33 31 27 24 19 1
A0 D 1] o 0 0 [#] Q 1 4 14 32 61100 190 251 259 227 151 146 109 BA 67 53 46 41 37 33 31 2B 25 19 2
0D 1] o 0 0 4] 4] 1 3 10 24 40 21 18 237 254 230 191 155 115 o0 kO &4 47 42 37 34 31 2B 25 19 2
J5 D 0 o0 0 0 0 0 i] 4 12 25 7h 160 213 229 2783 108 149 112 B2 &1 &0 44 38 35 32 28 26 2D 4
1.0 D 0 oo 0 [u] [¥] 0 i 1] ] 1 2 16 51 113 182 226 234 197 1650 104 72 &6 47 42 38 34 30 27 2D 7
1.5 D 0 o0 0 0 0 0 i] 1] ] 0 0 0 4 18 51 104 162 220 210 158 102 71 &6 47 42 37 31 22 7z 11
200 0 o 0o 0 o] 0 0 i] 1] [I] 0 0 0 0 1 5 20 49 121 187 200 152 100 70 65 47 41 34 29 23 17
25 D 1] o 0 0 0 0 0 1] 0 1] 0o 0 0 0 1] 1] 2 7 32 @7 171 199 146 9B 60 54 45 37 31 24 128
a0 0 0 oo 0 [u] [¥] 0 i 1] ] o 0 0 0 ] ] 0 0 2 13 B2 158 192 1581 103 731 55 41 34 s 12
B LT e e T T L T S T T S e S T kLT o T e e
14/P = 0.50 *w e T = 1.0 HR * * * IA/P = D.5D
e T T Y
0.0 0 0 o 0o 0 o] 1 7021 42 71 101 126 160 154 128 123 110 100 &7 77 67 60 &5 &0 45 43 41 3@ 34 2B 1
0D 1] o 0 0 0 0 1 5 15 33 GB &7 134 156 149 134 120108 %3 B2 71 &2 &7 5 47 44 42 3@ 34 E8 1
20D 1] o 0o 0 u] 0 1 4 12 26 48 74123 163 161 137 123111 95 B4 72 E£3 &7 &2 47 44 42 3@ 14 2B 1
A0 0 1] o 0o 0 0 [¥] 0 3 9 Z0 38 62 111 143 150 140 127 114 892 B& 73 61 &8 &3 48 4% 42 30 I8 7R 1
A0 D 1] o 0o 0 u] 0 0 1] z 6 16 31 75 120 145 142 127 123 106 91 77 &6 59 &4 480 45 43 30 15 29 2
B0D 1] o 0 0 0 0 0 ] 1 5 12 25 64 100 120 146 129 127 108 94 7O &7 G0 55 RO 46 43 30 16 29 3
J5 0 1] o 0 0 0 0 0 ] 0 Z 5 12 39 7R 11% 13& 140 134 117 101 B4 70 62 56 651 47 44 40 26 29 4
1.0 D 1] o o0 0 0 0 0 a 0 1] 0 1 7 26 &9 9& 125139 133 117 97 7& 66 59 G54 49 46 41 A7 29 2]
1.5 D 1] o 0o 0 0 0 0 1] 1] 1] 0 0 0 2 9 26 54 Be 123 133 119 95 77 665U 54 40 43 39 31 17
20 0 1] o o0 0 4] [4] 0 ] 4] ] 0o o 0 0 ] i 10 25 &4 104 128 116 93 76 A5 RE B3 45 41 33 24
25 D 1] o o0 0 4] 4] 0 ] 0 ] 0o o 0 0 ] ] 0 2 10 34 B4 125 117 96 7B &6 B0 40 432 35 27
3.0 0 1] o 0 0 0 0 0 ] 1] 1] 0o 0 0 0 ] ] o 0 1 6 32 80 12z 114 94 77 66 R3 45 37 27
B T T T L T e T T T S i R e A e )
RAINFALL TYPE = I1 * ok k TL =1.0 HR * * * SHEET 7 OF 10



Appendix A

Soils are elassified into hydrologie soil groupes (HS0s)
to incicate the minimum rate of infiltration obtained for
bare soil after prolongesd wekling, The HSGs, which are
A B O and T, are one element used in determining
runofl curve numbers (see chapter 23 For the conve-
nience of TH-55 users, exhibib A-1 lists the HS0 classifi-
cation ol Tnibed States soils.

The inlilbration rate is the rate at which waker enters the
aoil at the soil surface. I is eonbrolled by surface eonci-

tiores, HE0G also indicates the transmission rate—the rate

at which the water moves within the soil. This rate is
controlled by the soil profile. Approximate mumerical
ranges for transmission rates shown in the HSG defini-
tioes wiere Tirst published by Musgrave (USDA 19557,
The four groups are delined by 505 soil scienkisls as
Folloms:

Group Asoils have low runofl potential and high infil-
tration rates even when thoroughly welted. They consisl
chiefly of desp, well to excessively drained sand or
gravel and have a high rate of waber transmission

{ greater than 0230 indr).

Group Bsoils have moderate infiliration rates when
thoroughly welbed and consist chielly of moderately
deep o deep, moderate ly well to well drained soils with
moderately fine to moderately coarse Lextures, These
aoils have a moderate rate of waler fransmission (0.15-
A in'hry.

Group Csoils have low infilbration rates when thor-
oughly wetled and ecomsisl chiefly of soils with a layer
that impedes downerard movement of water and soils
with moderately fine to fine bexture, These soils have a
lowy rate of water transmission (0.05-0.15 infhr).

Group Deoils have high nnofT potential, They have
very low infilbration rates when thoroughly wekted ancd
consisk chiefly of clay snils with a high swelling polen-
tial, soils with a permanent high water table, soils with &
claypan or elay layer at or near the surface, ancd shallow
aoils over nearly impervious material. These soils have a
very low rate of waler transmission (0-0.05 in'hr .

In exhibit A-1, some of the listed soils have an added
modifier; for example, “Abraxo, gravelly.” This refers to
a gravelly phase of the Abrazo series that is found in
SC5 s0i] map legends,

(ZIDVLETRAS, Sevond Fod., Jure 19555

Hydrologic Soil Groups

Disturbed soil profiles

Az result of urbanization, the soil profile may be eon-
siclerably altered and the listed gronp classification may
no longer apply. Inthese circumstances, use the follow-
ing to determine HSG according to the texture of the
new surface soil, provided that significant compackion
hazs nob oceurred {Brakensiek and Rawls 198373

HEE Soil textures
A Sand, loamy sand, or=sandy loam
& Silk lowm or loam
i Sandy clay loam
[} Clay loam, silty clay loam, sandy clay, silly

clay, or clay

Drainage and group I soils

Home soilsin the list are in group I becawse of a high
waler table that ereates o drainage problem. Onee these
soilz are effectively drained, they are placed in a differ-
ent group, For example, Ackerman soil is classified as
AN This indicabes that the drained Ackerman =oil is in
group A and the unclrained soil is in groop I
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Exhibit 5-11: Tabular hydrograph unit discharges (csm/in) for type II rainfall distribution—continued

R o e T HYORDGRAPH TIMECHDURS ] < - - - -
TIME 11.3 11.9 12.1 12.3 12.5 12.7 12.0 12.4 13.8 14.2 15.0 16.0 17.0 18.0 20.0 26.0
Chrill.D 11.6 12.0 12.2 12.4 12.6 12.H 13.2 13.6 14.0 14.6 15.5 16.5 17.5 19.0 22.0
e e T L T T e e v Y
14/P = 0.10 * kv TL = 0.5 HR * * * IAfP = D10
B T T T T T T T e T T T i e e T S
0.0 17 23 32 &7 04 170 208 467 520 07 402 207 226 140 96 74 £l 53 47 41 36 32 29 6 23 21 20 019 16 14 12 ]
10 16 22 2 51 20 140 252 305 434 499 434 343 265 162 108 80 65 55 40 42 36 33 29 26 23 21 20 19 1p 14 12 1]
20 1419 25 35 47 69 116 207 232 434 477 440 372 238 140 101 77 62 &3 4% 30 34 30 7 24 22 2019 17 14 12 1]
30 13 18 24 3% 41 60 97 170 278 287 446 448 401 270 171 114 83 66 GBE 46 40 34 31 27 24 22 2019 17 18 12 1]
A0 120 15 21 2% 33 40 51 B3 141 233 33Z 408 424 361 243 157 107 79 A4 K1 43 3 2F xR O25 22 7l 0 17 15 12 a
L8011 15 20 28 31 37 42 71 112 194 ZBA 367 412 37 271 17& 119 B6 &2 53 44 37 22 9 25 23 7l 20 17 15 12 a
g5 00011 14 19 21 24 27 31 37 49 74 118 182 319 374 128 244 169 117 76 Re 43 3% 31 28 25 22 Z1 1R l& 12 1
1.0 7 9 12 16 17 1% 21 24 27 32 40 55 83 1B 300 359 322 245 172 102 6B 49 383 32 29 26 21 21 19 1l& 12 1
1.5 § T 4 11 12 12 14 15 17 1% 21 2% 27 43 B0 175 250 327 200 225 140 77 49 3B 32 29 25 3 20 17 13 5
20 3 4 & 7 & g g 10 10 11 12 14 15 18 23 35 65 123 202 297 280 181 &8 &2 39 23 29 2p 21 19 14 10
2.5 2 3 4 5 5 & & 7 7 g 9 9 10 12 15 18 24 36 66150 244 278 1 52 39 233 20 23 20 15 11
0 1 1 23 3 4 44 5 5 [ 5 7 B 9 11 13 1a6 20 37 B6 198 263 182 86 56 40 33 26 21 18 11
L
14/P = 0.20 *# &k TL = (0.5 HR * * * IASP = D30
e T T e e I T T T T e S L. T Y
0.0 0 1] g 1 8 &3 157 314 432 430 379 200 237 150 118 95 &1 71 &5 56 RO 46 42 3B 34 31 a0 28 25 EF 10 a
00 0 a 0 1 & 37 117 248 372 416 391 230 218 150 113 92 79 70 &0 &H3 47 43 39 35 32 0 29 2 22 19 1]
200 0 a 0 1 4 26 HY 194 213 382 368 349 244 167 122 97 BZ T2 62 G4 4B 43 39 35 32 0 29 2 22 19 1]
A0 0 0 a 0o q 4] 1 19 &4 181 289 341 372 316 223 156 117 94 80 &7 GHB RO 45 41 36 23 31 29 2 23 18 ]
A0 0 0 a 0 a 0 2 13 47 116 11 2098 254 328 245 172 127 100 83 69 59 51 45 41 37 33 131 29 25 23 19 a
B0 1] a 0 0 1] 1] 1 9 34 B9 170 255 341 303 225 161 120 96 76 6h4 G4 47 42 38 024 21 30 27 24 19 1]
J5 0 1] a 0 0 0 0 1 4 14 41 B9 152 270 305 268 207 155118 &7 70 &7 483 44 390 35 22 30 27 24 19 1]
1.0 0 0 a 0o q 4] 4] 0 ] 0 4 727 OB 212 295 2B5 237 121 120 BR A7 R 45 42 3@ 24 31 2B 210 2
1.5 0 0 a 0 q 4] 4] 0 ] 0 ] 0 0 & 30 95 183 249 265 217 162 O &6 53 4R 41 27 34 30 26 20 a
20 0 1] a 0 0 1] 1] 0 1] 1] ] o 0o 0 0 118 59125 221 245 12 1 G447 42 38 32 28 22 16
25 0 1] a o a 0 0 0 ] 0 ] o 0 0 0 0 1 5 21 174 230 172 103 69 54 46 42 34 30 23 1a
0 0 0 a 0o q Q Q 0 1] 4] 1] o 0 0 0 0 4] 01 13 &6 167 217 163 101 &8 &1 48 37 11 25 18
T e T T o e T i
14/P = 0.50 * kv TL = 0.5 HR * * * IASP = D.5D
e T T C T e I T e
0.0 0 0 a 0 q Z 26 BO 170 217 229 200 179 144 110 104 93 85 72 70 w4 RO EE ] 45 43 41 40 36 12 28 1]
A0 0 1] a 0 0 0 1 18 &5 135 190 216 205 170 137 115 101 91 83 74 &7 61 56 52 47 44 42 40 36 22 28 1]
200 1] a 0 q 4] 1 12 47 106 162 198 202 178 145 121 105 94 @5 7h KB K1 &7 &2 4B 44 472 40 37 312 28 ]
A0 0 0 a 0o q 4] 4] 1 & 34 Bz 135 177 194 168 129 117 102 92 B8O 71 k3 &2 &4 48 45 43 41 37 313 28 ]
A0 0 1] a 0 0 1] 1] 0 & 25 63 111 155 1R9 174 146 122 106 94 &2 73 A4 583 54 G0 45 42 41 37 32 28 1]
DD 0 a o a 4] 4] 0 4 18 4B 00 132 184 177 152 128 110 97 B4 74 K5 B0 55 50 45 42 41 3R 312 28 a
g5 0 0 a 0o q 0 0 0 1 Toozz 47 =0 142 169 164 144 124 108 91 79 w8 &1 &6 A1 47 44 42 3H 34 28 1]
1.0 0 0 a 0o q 4] 4] 0 ] 0 1 3 11 &1 112 155 166 154 124 109 91 76 &5 59 &4 40 45 43 30 35 28 2
1.5 10 0 a o a 0 0 0 ] 0 ] 0 0 2 16 &s0 97 136154 145 121 95 75 A4 G5B G54 49 45 41 37 20 14
20 0 1] a o a 0 0 0 ] 0 ] o 0 0 0 4 18 47 A6 134 146 125 94 75 B4 53 51 40 42 19 31 21
2.5 0 0 a 0o q 0 0 0 1] 0 1] 0o 0 0 0 0 0 3 11 44 05 140 127 9F 77 &5 &2 L4 45 41 33 26
1.2 0 1] a 0o q 4] 4] 0 ] 0 ] 0o 0 0 0 0 0 01 7 29 Be 135 122 95 76 K5 HE 489 43 3K 27
B I T LT T e S S . Tl ek T T e . Lt r T
RAINFaLL TYPE = II # &k TL = (0.5 HR * * * SHEET & OF 10



Exhibit A: Hydrologic Soil Groups for the United States
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Figure B-2
—

Approzimabe geographic boundanas for NRCS (3055 minfall dsinbations

11r

Rainfall
Distribution

B Typel

d Type 1A
1 Type 11
— Type 11

Rainfall data sources

This section lists the most current 24-hour rainfall data
published by the National Weather Service (NWS) for
varions parts of the country. Becawse NWES Technical
Paper 40 (TP-107 is out of print, the 24-hour rainfall
maps forareas east of the 105th mendian are inclucded
hiere as figures B3 through B2, For the area generally
wesl ol the 105Eh meridian, TP-10 has been supersed ed
by MOAA Adlas 2, the Precipitation-Frequency Atlas of
the: Western United States, published by the Mational
Cheegn ancl Atmospheric Adminisbrakion.

East of 105th meridian

Hershiield, TREL 1961, Eainfall frecqueney atlas of the
Urniten] States for durations from 30 minotes o 24
homes and return periods from 1o 100 years, U5
Diept. Commeree, Weather Bor. Tech. Pap. Mo, 40,
Washinglon, THC. 155 p.

West of 105th meridian

Miller, .LF., B.H. Frederick, and Rl Tracey, 1973,
Precipitation-frequency atlas of the Western United
States Vol. I Montang; Vol 1, Wyoming: Vol 11, Colo-
raclo; Vol IV, New Mexico; Vol ¥, Idaho; Vol, VI, Utah;
Vil VI, Mevada; Val. VI, Arizona; Vol IX, Washing-
tomg Viol, X, Oregong Viol, X1, California. 1.5, Dept. of

Commerce, National Weather Serviee, NOAA Ablas 2.
Hilver Spring, M.

Alaska

Miller, John IF. 1963, Probable maximum precipitakion
and rainfall-frequency data for Alaska for areas to 400
afquare miles, durations to 24 hours and retom periods
from 1 1o 100 years, ULS, Depl. of Commerce, Weather
Bur. Tech., Pap. No. 47, Washingbon, T 68 .

Hawaii

Wieather Burean, 1962, Rainfall-frequency atlas of the
Hawaiian Islancs for areas to 200 aquare miles, dura-
tiors 1o 24 hours and reborn periocks from 1o 100
years, LS, Depl. Commerce, Weather Bur, Tech, Pap.
Mo, 43, Washington, 130, G0,

Puerto Rico and Virgin Islands

Weather Bureau. 1961, Generalized estimates of prob-
able maximum precipitation and rainfal - requency
data for Paerto Rico and Virgin Islands for areas (o 400
afquare miles, durations to 24 hours, and retuarn periods
from 1 to 100 years, ULS, Depl. Commeree, Weather
Bur. Tech., Pap, No. 42, Washington, i 94 P,

(EIVETR-AY, Second Fd., Jures 19565



Figure B-3  Z-year, 21-hrranfall
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Figure B-4  S-year, 21-hour ramniall
|
UE OEPATTUENT OF AGHGULTURE AT LR AL 7 EEDARICIES COMEERYATIOH SERVCE
A-Yeaw M- Heur Bamnbal inchs)
5
B
o
13
.\\.
. -
5
5
B
i
[3
T =
LE]
as
i )
& 15 o
T
as 4 e
rd Fisnisll &n ims
P eme—_ Fininlll s bl
5 — — — Hamioll s i O 0 B
ﬂlﬂ- .? II: :i:l .
Al o | A Projed on

(210VI-TR-5E, Sevond Ed

TR Rt ]

B3



Figure B-5  10-vaur, 24-hour rainfall
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Figure B-6  25year, 24-hour rainfall
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Figure B-7  S0-wear, 24-hour rainfall
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Figure B-8  100-year, 24-hour ramniall
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