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Program Overview

Discuss / Evaluate Soll Infiltration and Percolation
Evaluate / Design MuiStage Pond Outlets

Evaluate / Design Best Management Practices
Eval uate Hydrauli c | mpac

Evaluate / Design Flow Through Vegetated Swales



Program Overview

A Discuss / Evaluate Soll Infiltration and Percolation ar
Flow Through Porous Media



Predicting Soll Infiltration /
Permeability
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Appendix A

Soils are classified into hydrologic soil groups (HSG’s)
to indicate the minimum rate of infiltration obtained for
bare soil after prolonged wetting. The HSG's, which are
A, B, G, and D, are one element used in determining
runoff curve numbers (see chapter 2). For the conve-
nience of TR-55 users, exhibit A-1 lists the HSG classifi-
cation of United States soils.

The infiltration rate is the rate at which water enters the
soil at the soil surface. It is controlled by surface condi-
tions. HSG also indicates the transmission rate—the rate
at which the water moves within the soil. This rate is
controlled by the soil profile. Approximate numerical
ranges for transmission rates shown in the HSG defini-
tions were first published by Musgrave (USDA 1955).
The four groups are defined by SCS soil scientists as
follows:

Group Asoils have low runoff potential and high infil-
tration rates even when thoroughly wetted. They consist
chiefly of deep, well to excessively drained sand or
gravel and have a high rate of water transmission
(greater than 0.30 in/hr).

Group Bsoils have moderate infiliration rates when
thoroughly wetted and consist chiefly of moderately
deep to deep, moderately well to well drained soils with
moderately fine to moderately coarse textures. These
soils have a moderate rate of water transmission (0.15-
0.30 in/hr).

Group Csoils have low infiltration rates when thor-
oughly wetted and consist chiefly of soils with a layer
that impedes downward movement of water and soils
with moderately fine to fine texture. These soils have a
low rate of water transmission (0.05-0.15 in/hr),

Group Dsoils have high runoff potential. They have
very low infiliration rates when thoroughly wetted and
consist chiefly of clay soils with a high swelling poten-
tial, soils with a permanent high water table, soils with a
claypan or clay layer at or near the surface, and shallow
soils over nearly impervious material. These soils have a
very low rate of water transmission (0-0.05 in/hr).

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

Hydrologic Soil Groups

Disturbed soil profiles

As aresult of urbanization, the soil profile may be con-
siderably altered and the listed group classification may
no longer apply. In these circumstances, use the follow-
ing to determine HSG according to the texture of the
new surface soil, provided that significant compaction
has not occurred (Brakensiek and Rawls 1983).

Soil textures
Sand, loamy sand, or sandy loam
Silt loam or loam

HSG

Sandy clay loam
Clay loam, silty clay loam, sandy clay, silty
clay, or clay

Drainage and group D soils

Some soils in the list are in group D because of a high
water table that creates a drainage problem. Once these
soils are effectively drained, they are placed in a differ-
ent group. For example, Ackerman soil is classified as
A/D. This indicates that the drained Ackerman soil is in
group A and the undrained soil is in group D.

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




What Affects Soll Infiltration?

A Season / Surface Condition
A Debris

A Soll Saturation
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Soil Mapd Hendricks County, Indiana

Map Unit Legend
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Saturated Hydraulic Conductivity (Ksat)d Hendricks County, Indiana

Saturated Hydrauic Conducsivity (Ksaf)—Hendricks County, Indiana

Saturated Hydraulic Conductivity (Ksat)




1 in/hr = 7.05556 micrometers / sec



So what about your site?

A Use mapped values?
A Granular solil8 field testing

A Finegrained soild Shelby tubes and lab falling
head permeameter (ASTM D5084)



Darcyos L
(Flow through Porous Media)

g=kla






Flow Net

Upper flow boundary (phreatic line)

Flow lines

-ntrance boundary

Equipotential lines

Lower boundary




Darcyos L
(Flow through Porous Media)

g=kla
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Figure 1. Gradations of sands and gravels tested
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Figure 2. RELATIONSHIP BETWEEN i AND q/A FOR 15 GRADATIONS OF CLEAN SANDS AND GRAVELS






