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INTRODUCTION

"Half of the uncultivated land of the world, or some 80 million
hectars (ha), lies in the humid tropics, where the climatic environ-
ment offers a high potential for crop production. ... If only 2 per-
cent of this area were put into cultivation with good management
practices, enough food could be produced to feed the present
population of Latin America" (Committee on Tropical Soils, National
Academy of Sciences, 1972).

The main use of the soils is the capability to support land
plants; plants that supply most of the animal and human needs, there-
fore we must be interested in getting the best we can out of the
soils we have.

To achieve such important goals, it is necessary to have a good
understanding of the soil characteristics, their relationships, and
how we could fit them into a classification system that will allow us
to extrapolate information and give the adequate use and management
practices useful for a praticular need. The purpose of this report
is to provide some experience in the soil classification and inter-
pretation procedures. This project was undertaken because there was
available a reasonable data set for soils of a portion of Bolivia
(Cochrane, 1968). No additional field or laboratory experiments were

carried out for thié project.




OBJECTIVES

The objectives of this report, using the available pedon

descriptions and analytical data are:

1.

To classify the 17 selected Soils, based on the kind of

diagnostic horizon(s) present in each of them.

To estimate engineering SOil propertijes and soil limits-

tion ratings that affect their engineering and recreational

use.




DESCRIPTION OF THE AREA

Bolivia has been physiographically divided into three regions:

(Fig. 1).
1. The highland or altiplano (in western Bolivia, the Andes
with cordilleras bordering a massive platea--more than
3,600 m altitude).
2.

The valleys (in central Bolivia, a deeply dissected
mountainous region--from 600 m to 3,600 m altitude).
3. The lowlands or oriente (eastern Bolivia, vast lowlands and
peneplains, the largest region, 3/5 of the country, about
669,000 km®--less than 600 m altitude). (World Atlas of
Agriculture, 1970; Leonard, 1952) (Fig. 1).

The lowland region consists of dense tropical forest of the
Amazon Basin, vast natural pasture lands, open forest, and savanna in
the south. In the central part, around Santa Cruz, the conditions
are very good foé the cultivation of sugar cane, rice, o0il plants,
and citrus fruits.

"The whole region is very flat, within a radius of 400 miles
there is no hill, no stones, and no gravel to be seen. Eighty-five
percent of the land has been formed in mixing alluvial sandstone
sediments. This land is still in the process of formation by the
action of the rivers that are building up new layers of sedimentary
deposits that they keep carrying from the mountains." (Murillo,
1975).

These sediments are deep, moderately well- to well-drained soils

and nearly level to gently undulating slopes, most of them are



Fig. 1.

Y

Physiographic
area of study

“\ )

v

Le'gend

Highland
Alﬁ%lang =

[I[[[D Valleys
| I Lowlands or

Oriente
Q Area of Study

e WO
\.
(n
§
(:
!
l" -——...
s 88 T ST,
.

division of Bolivia showing approximate location of

on the lowland region.




brownish colored, structureless, very friable, sandy loam to loamy

sand textures, and are classified as Entisols.

Location

Bolivia is situated between 57°929'40" and 69°33'36" longitude
west and between 09°34'50" and 25913'00" latitude south in the
east and 10°56'"0" and 25°00'05" latitude south in the west. It is
bounded on the north and east by Brazil, to the south by Argentina
and Paraguay, to the southwest by Chile, and to the northwest by
Peru (Osborne, 1964).

The region of study, Piray River System, lies within the lowland
region northwest of the department of Santa Cruz. The Piray River is
a contributor of the Rio Grande, named Mamore in the department of

Beni and is one of the largest rivers of Bolivia.

Physiography and Geology

In Bolivia we find diversity in the kinds of rocks that have
been formed in different periods of the geologic time, since the Pre-
cambiam time to the recent epoch (Holocene) (Fig. 2).

In the altiplano region (east and central mountains) most of the
land is from the Paleozoic era, Ordovician period. 1In the north,
northeast of the country, departments of Pando, Beni, and Sénta Cruz,
the predominant rocks (granite, a coarse-grained igneous rock, and
gneiss, a foliated metamorphic rock) are formed since the precambrian
time, the most stable and massive section of the earth's crust, that
advances forward to the west under the tertiaries and quaternaries
alluvium that cover the west lowlands of Beni (Munoz, 1977).

The area of study, Piray River system, is part of the great
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alluvial plain named "Planicie of Chaco - Beni." This area, during
the last period called "The Wisconsin", was flooded leaving different

kinds of sedimentary deposits (Murillo, 1975).

Climate

The climate is determined by the altitude rather than by the
latitude or distance south from the equator. Temperature, rainfall,
and productivity are altered by this important factor.

Rainfall. Precipitation is greatest in the northern parts,
decreasing gradually toward the south. The average rainfall is from
1,200 to 1,300 mm. The rainy season is from October to April; more
than 75 percent of the rainfall occurs during this time. December to
March there is an adequate and well distributed amount of rainfall
for most cultivated crops (Osborne, 1964).

Temperature Warm to hot through the year. Annual mean
temperature is 23.7°C. Winter (May to July) is 19° to 20°C and
summer (September to March) temperatures are from 24°C to 28°C.
November and December are the warmest months (up ﬁo 40°Cc.).

Wind. The winds are strong during May to August, some cold
winds, usually accompanied by rainfall come from the north. Most of
the winds come from the south, especially during summer and they are
accompanied with clouds of sand, dust, and rainfall causing a drop of
temperature of 15°C up to 20°C in a short period of time (hours).
They are called "Surazos" and last from 3 days up to a week.

Vegetation. The native vegetation is seasonal forest and
deciduous seasonal forest. Cleared areas are used for sugar cane,

corn, and pastures.




Soils. Soils have formed in mixed alluvial Sandstone Sediments
deposited by the Piray River. They are deep S0ils, moderate well to

well drained, brown sandy loams with moderate subangular blocky

Structure to Structureless Soils.

8




USE AND MANAGEMENT OF SOILS

The soils of the Piray River area have a wet stream bottom
dominant range site. 1Its present land use is mostly pastures and
grasslands with tufted grasses. The crop suggestion has been
improved pastures and grasslands due to the risk of wind erosion and
flood hazards.

These soils are moderately too weakly leacned and the levels of
the major plant nutrients appear to be low. The water table is
usually found within 1 m, showing mottles and "Mn" concretions. Most

of the soils are well drained with moderate to high permeability.

Capability Groups of Soils

There are three levels of soil management: Land Capability
Class, Capability Subclass (Soil Conservation Service, 1961), and
Capability Unit (Donahue et al., 1977).

Land Capability Class. There are eight classes (I to VIII),

classified depending on crop production limitation factors, such as
the slope gradient, soil and water depth. Classes I to IV can be

- used for cultivation, classes V to VIII can be cultivated without
special management practices.

Land Capability Subclass. The subclasses are designated by

lower case letters that follow the Roman numeral of the soil class.
These lower case letters are used to explain the reason for the
limitations of intensive crop production.

The soil capability subclasses are expressed as follows:

e - Erosion hazard




|

10
w - Wetness
s - Shallow, droughﬁy, or stony
¢ - Climate, too cold or too dry.

Land Capability Unit. The land capability units are sub-

divisions of the subclasses. There are nine divisions, and this
means that the soils belonging to a determined soil unit are similar
in vegetation suitability and can be treated with similar crop
management practices to obtain a desired productivity. For example,
IIIw-4 means Soil class III, subclass w (wetness limitation) and
capability unit 4 (coarse texture or excessive gravel).
The nine capability units are defined as follows:

0 - Sand and gravel in the substratum

1 - Erosion hazard

2 - Wetness caused by poor drainage or flooding

3 - Slow or very slow permeability of the subsoil or

substratum

4 - Coarse textured or excessive gravel

5 - Fine or very fine texture

6 - Salts or alkali

7 - Cobblestones, stones, or rocks

8 - Nearly impervious bedrock or a hardpan

9 - Low fertility or toxicity
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METHODS AND PROCEDURES

Field Methods

Eighty-eight So0il profiles were examined by T. T. Cochrane,
AICTA Ag SC (British Advisors in Tropical Agriculture to the Ministry
of Agriculture of Bolivia). The descriptions Were recorded in
accordance with the criteria Specified in the "Soil Survey Manuai" of
the United States Department of Agriculture. The so0il color was
determined by the comparison of the wet soil color to Munsel color

charts. These data provided the basis for this paper.

Field Morphology

Pedon Descriptions

Pedon 400.
Location: Latitude 8056700, Longitude 487000
Soil Suite: Rio Piray
Vegetation: "Pampa", including native tufted grasses such as

Sporobolis spp.

Present Lang Use: Extensive grazing




Horizon Depth (cm)

Description

Al 0- 3
A12 3-15
A2 15-45
A3 45-70
BI 70-95
B2 95~2

Dark brown (10yR 3/3) Sandy loams, very
friable; structureless, single grained;
abundant roots; distinet smooth boundary.
Dark brown (10YR 473) loamy sands; very
friable; structureless, single grained;
many roots; indistinet smooth boundary .
Strong brown (7.5YR 5/6) sands; very
friable; structureless, single grained,
many roots; indistinet smooth boundary.
Strong brown (7.5YR 5/6) coarse sandy
loams, with profuse, medium sized, faint,
light brownish gray (10YR 6/2) mottles;
vVery friable; structureless, single
grained; many roots; indistinet smooth
boundary.

Grayish brown (10YR 5/2) weakly gleyed,
coarse sandy loam with profuse, mediup
Sized, distinet to Prominent, dark reddish
brown (5YR 3/4) mottles; very friable;
structureless, single grained; inhibition
to roots due to water table at about 75
¢m; indistinet smooth boundary.

Reddish gray (5vR 4/2) weakly gleyed,
Coarse sandy clay loam with profuse,
coarse sized, Prominent, Yellowish red

(5YR 4/6) mottles; friable; Structureless,



Pedon 4031.
Location:
Soil Suite:

Vegetation

Present Land Use:

Horizon

Al1

A2

B2

13

single grained; inhibition to roots due to

water table.

Latitude 8066000, Longitude 467500

Rio Piray

"Pampa

" with native tufteq grasses such as

Sporobolis Spp.

Depth (cm)
==£th (em)

0-3

5-30

30-55

55-90

Extensive grazing.

Description
Dark brown (10YR 3/3) sandy loam; very
friable; Weakly developed, medium granul ar
Structure breaking to single grains;
abundant roots; distinct smooth boundary.
Dark brown to brown (10YR 4/3) Sandy loam,
very friable; structureless, single
8rained; many roots; indistinct smooth
boundary .

Brown (10vYR 573) sandy loam with abundant,
medium sized, distinet, strong brown
(7.5YR 5/6) mottles; a few smal] "Mnm
concretions; very friable; structureless,
single grained, many roots; indistinet
smooth boundary.

Brown (10YR 5/3) sandy loam, weakly gleyed
With abundant dapk brown to brown (10YR
4/74) medium sized, faint mottles, a.few

"Mn" concretions lup to 2.5 en in




Pedon U402
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diameter; very friable; structureless,
single grained; few roots; indistinct
smooth boundary.

Brown (10YR 5/3) sandy loam, weakly gleyed
with a few "Mn" concretions; very friable;
structureless, single grained; inhibition
to roots due to excessive moisture-water

table at at about 90 cm.

Location: Latitude 8115200, Longitude 481400

Soil Suite: Rio Piray

Vegetation: An ex-maize field. Land cleared from original

semi-evergreen seasonal forest about T years

previously.

Present Land Use: Maize cultivation.

Horizon Depth (cm)

Description

Allp 0-8

A2 8-30

A2 30-60

Very dark grayish brown (10YR 3/2)

loamy sand; loose; very weakly developed,
medium sized, crumb structure, breaking to
single grains; many roots, distinct smooth
boundary.

Dark brown (10YR 3/3) loamy sand, very
friable; structureless, single grained;
many roots; indistinct smooth boundary.
Dark yellowish brown (10YR 3/4) loamy

sand;'very friable; structureless, single



grained; many roots; indistinet sSmooth

boundary .
Reddish brown (5YR 4/3) losmy sand, very
friable; structureless, single grained;
many roots; diffuse smooth boundary.
Brown (7.5YR 5/4) loamy sand With a few
reddish brown Spots; very friable;

structureless; single grained; few roots.

Latitude 8115200, Longitude 477000

Rio Piray

B2 60-140
G 140-2
Pedon 403,
Location:
Soil Suite:
Vegetation:

Present Land Use:

Horizon

Alp

A12

A2

Grasslands. Land has Probably been cleared fron

original forest vegetation for over 10 years.

Depth (cm)
—=Puih (cm)

0= 8

8-25

25-60

Some sugar cane and food crops.

Description
Very dark grayish brown (10YR 3/2) loamy
sand, loose; structureless, single
grained; many roots; distinect smooth
boundary.

Dark brown (10YR 3/3) Sandy loam, very
friable; structureless, single grained,
many roots; diffuse smooth boundary .
Dark brown to brown (7.5YR 4/4) loamy
Sand, very friable; structureless, single
grained; Many roots; diffuse smooth

boundary .
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B2 60-110 Brown (7.5YR 5/4) sandy loam with many
medium faint, dark reddish brown (5YR 3/4)
mottles occasionally showing signs of
"Mn" precipitation in their centers; very
friable; structureless, single grained;
many roots; indistinct smooth boundary.

C 110-7? Yellowish red (5YR 5/6) sandy loam with
abundant, medium, distinct, dark reddish
brown mottles and some "Mn" concretions;
very friable; structureless, single
grained; few roots. The horizon may

indicate the upper limit of the water

table.
Pedon 404.

Location: Latitude 8106000, Longitude 477200

Soil Suite: Rio Piray

Vegetation: Grassland

Present Land Use: Pastures

Horizon Depth (cm) Description

Al1 0-5 Very dark grayish brown (10YR 3/2) loamy
sand, loose; structureless, single
grained; many roots; distinct smooth
boundary .

A2 5-30 Dark brown to brown (7.5YR 4/4) sandy

loam; very friable; structureless, single
grained; many roots; indistinct smooth

boundary .



A3 30-60
B2 60-120
C 120-2

Pedon 405,

17

Strong brown (7.5YR 5/8) loamy sand with
Some fine sized, faint mottles (7.5YR
5/6); very friable; Structureless, single
grained; many roots; indistinct smooth
boundary.

Strong brown (7.5YR 5/6 loamy sand with
profuse fine sized; faint mottles (7.5YR
5/8), and some redder stains along ald
roots traces; friable; structureless,
single grained; many roots; diffuse sSmooth
boundary.

Reddish yellow (7.5YR 6/6) loamy sands
abundant, medium sized, distinet, dark
reddish brown (5yR 3/3) mottles; friable;
structureless, single grained; some
inhibition to root development due to the

water table that was found at 120 cm.

Location: Latitude 8097800, Longitude 477800
Soil Suite: Rio Piray

Vegetation: Grassland

Present Land Use: Grazing.

Horizon Depth (cm) Description

A1 0- 3

Very dark grayish brown (10YR 3/2) sandy
loam; very friable; very weakly developed

medium crumb Structure breaking down to




A2

B1

B2

B3

3-30

30-60

60-100

100-160

160-2

single grains; many roots; indistinet

smooth boundary.
Dark brown (10YR 3/3) sandy loam; friable;
structureless, single grained; many roots;
diffuse smooth boundary.

Dark brown to brown (7.5YR Ls2) sandy loam
Wwith some traces of "rustyn coloration
along some root traces; friable;
structureless, single grained; mauy roots;
indistinet smooth boundary.

Pale brown (10YR 6/3) loamy sand, with
abundant mediup Sized, faint to distinct
Strong brown (7.5YR 5/8) mottles; sand;
very friable; structureless, single
grained; few roots; diffuse smooth
boundary.

Pink (7.5YR 7/4) Sands with abundant,
coarse sized, distinect strong brown (7.5YR
5/8) mottles; very friable; Structureless,
single grained; few roots; indistinet
smooth boundary .

Reddish brown (5vyg 5/4) sandy loam with
many coarse, distinet Pink (7.5 YR 7/4)
mottles; friable; structureless, single

grained; few roots,



Pedon 406.

Loction:
Soil Suite:

Vegetation:

Present Lang Use:

Horizon
= cevh

A1

A12

A3

B2

Depth (cm)
=Z=bta (em)

0-5

5-35

35-60

60-80

80-2

19

Latitude 8087700, Longi tude 475400
Rio Piray
Grasslands

Extensive Grazing

Description

Very dark grayish brown (10yR 372)

loamy Sand; loose; vVery weakly developed,
medium, crumb Structure breaking down to
single grains; many roots; distinet smooth
boundary.

Dark brown (7.5YR 3/2); sand; very
friable; structureless, single grained;
many roots; indistinect smooth boundary.
Yellowish brown (7.5YR 5/6) loamy sand
with profuse, fine sized, faint to
distinct, yYellowish brown (7.5YR 5/4)
mottles; very friable; structureless,
single grained; many roots; indistinect
smooth boundary .

Light brown (7.5YR 6/4) loamy sand with
many medium, distinet, yellowish red
(7.5YR 5/6) mottles; very friable;
structureless, single grained; few roots;
indistinet smooth boundary .

Light brown (7.5YR 6/4) loamy sand with

abundant, Yellowish red (5YR 5/6) mottles;




Pedon 407.

Location:
Soil Suite:

Vegetation:

Present Land Use:

Horizon
S ool

Al

A3

20

very friable; structureless, single
grained; some root inhibition due to water
table which Was noted at approximately 99

cm.

Latitude 8076500, Longi tude 456300

Rio Piray

Grasslands - Some "Grama negran"

Depth (cm)
==kl tem)

0-10

10-40

4o-75

Pastures.

Description
Dark brown (7.5YR 3/2) Sandy loam; very
friable; structureless, single grained;
many roots; indistinct, smooth boundary.
Dark brown to brown (7.5YR 4/y) sandy loam,
With a faint trace of reddish brown (5YR
4/4) mottle ang a little reddish brown
Staining along root traces; friable;
structureless, single grained, many roots;
diffuse smooth boundary.

Dark brown to brown (7.5YR 4sy) Sandy clay
with a few, mediunm sized, faint reddish
brown (5YR 4/4) mottles, friable;
structureless, single grained; many roots;
diffuse smooth boundary.

Light brown (7.5YR 6/4) weakly gleyed
loamy sand with many, medium sized,

distinect reddish yellow (5 YR 6/8) mottled




Pedon 408,

Location:
Soil Suite:

Vegetation:

Present Land Use:

riz
Horizon

Al1

A12

B2

Depth (cm)
—=£*1 (em)

O~ ¢

7-28

28-55

21

With some "Mn" concretion in formation;

very friable; structureless, single

Latitude 8077800, Longi tude 460000

Rio Piray

Grassland, With many natijive tufted grasses,
including Sporobilis Spp.

Pasture,

Description
Very dark grayish brown (10YR 3/72) sandy
loam with a faint trace or 5 "Pustyn
Coloration along the root traces; friable;
structureless, single grained; abundant
roots; distinet Smooth boundary.

Dark brown (7.5YR 3/72) Sandy loam witp a
distinet "rustyn Coloration along some of
the root traces; friable; very Wweakly

developed, medium, blocky Structure

roots; diffuse Smooth boundary.
Dark brown to brown (7.5YR 4/2) sandy
loam; very friable; structureiess, single
grained; many roots; indistinct sSmooth

boundary.




Pedon 409.
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Light brown (7.5YR 6/4) loamy sand with
abundant medium sized, distinect strong
brown (7.5YR 5/6) mottles and a strong
brown colour along the root traces; very |
friable; structureless, single grained; \

few roots.

Location: Latitude 8083700, Longitude 473400

Soil Suite: Rio Piray

Vegetation: Cultivated pasture, including "Grama Negra" and

"Bermuda" grasses

Present Land Use: Cultivated pastures.

Horizon Depth (cm)

Description

Alp 0-10

A12 10-40

B2 40-70

Very dark grayish brown (10YR 3/2) sandy
loam; friable; very weakly developed
medium, granular structure breaking to
single grains; abundant roots; distinct
smooth boundary.

Dark brown (7.5YR 3/2) sandy loam friable;
very weakly developed, fine blocky
structure breaking to single grains; many
roots; indistinct smooth boundary.

Brown (7.5YR 5/4) sandy clay loam with
many fine to medium sized, faint,
yellowish red (5YR 5/8) mottles and some
soft "Mn" concretions; friable; very

weakly developed, medium, blocky structure



70-2

Pedon 410,

Location:
Soil Suite:

Vegetation

Present Land Use:

Horizon
— sl

Alp

A12
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breaking to single grains; many roots;
indistinct smooth boundary.

Brown (7.5YR 5/2) sandy loam, very weakly
gleyed with abundant, medium Sized,
distinct, yellowish red (5YR 4/8) mottles;

friable; structureless, single grained;

depth of 120 cm.

Latitude 8085800, Longitude 481700

Rio Piray

Pasture, (Yaragua) €X sugar cane

Pastures
Depth (cm) Description
0-12 Dark brown (7.5YR 3/2) fine Ssandy loam;
friable; very weakly developed; fine
blocky Structure with some moderately
developed, medium, granular structure
breaking to single grains; many roots;
indistinet smooth boundary.
12-30 Dark brown to brown (7.5YR 4/4) fine sandy

loam; friable; structureless, single
grained; many roots; diffuse, irregular

boundary .
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B2 30-60 Strong brown (7.5YR 5/6) loamy sand with
Just a trace of brown (7.5YR 5/4)
mottling; very friable; structureless,
single grained; many roots; diffuse,
smooth boundary.

o 60-2? Light brown (7.5vyR 6/4) loamy sand witn
abundant mediupg Sized, faint to distinet

reddish yellow (7.5YR 6/6) mottles;

friable; structureless, single grained;

few roots.
Pedon 411,
Location: Latitude 8074600, Longitude 480600
Soil Suite: Rio Piray
Vegetation: Grasslands, including native tufted grasses,
sSuch as Sporobolis spp.
Present Lang Use: Pastures
Horizon Depth (cm) Description
A1 0- 4 Dark brown to brown (10YR 4/3) loamy sang;
very friable; some very weakly developed,
medium, crumb Structure, but largely
structureless and single grained; many
roots; distinet smooth boundary.
A12 4-30 Dark brown (7.5YR 3/2) loamy sand; very

friable; structureless, single grained;

many roots; indistinet smooth boundary.



AC 30-60

c 60-?

Pedon U412.
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Brown (7.5YR 5/4) loamy sand; very

friable; structureless, single grained,
few roots; diffuse smooth boundary.
Strong brown (7.5YR 5/6) sand; friable;

structureless, single grained; few roots.

Location: Latitude 8062000, Longitude 484100
Soil Suite: Rio Piray

Vegetation: Cultivated Yaragua pasture

Present Land Use: Pasturage

Horizon Depth (cm) Description

Alp 0-20 Dark brown (7.5YR 3/2) sandy loam; very
friable; very weakly developed, fine,
bloéky structure breaking to single \
grains; many roots; indistinct smooth
boundary.

A3 20-50 Brown (7.5YR 5/4) sandy loam with many
fine sized, faint to distinct, yellowish
red (5YR 4/8) mottles; friable; very
weakly developed, medium, blocky structure
breaking to single grains; many roots;
indistinct smooth boundary.

B2 50-90 Brown (7.5YR 5/4) sandy loam with abundant

reddish brown (5YR 4/4) fine sized
distinct mottles, and a small amount of
small soft "Mn" concretions; friable;
structureless, single grained; indistinct

smooth boundary.



Pedon 413.
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Pale brown (10YR 6/3) weakly gleyed, loamy

sand with abundant, medium, distinct
reddish brown (5YR 4/4) mottles, and some
soft, small "Mn" concretions; friable;
structureless, single grained; few roots
due to some inhibition caused by the high

water table found at 90 cm.

Location: Latitude 8027800, Longitude 491300

Soil Suite: Rio Piray

Vegetation: "Pampa". Native tufted grasses

Present Land Use: Grassland

Description

Horizon Depth (cm)

Al 0-5

A2 5~15

B2 15-55

Reddish brown (5YR U4/4) sandy loam;
friable; weakly developed, fine subangular
blocky structure breaking to single
grains; many roots; indistinct smooth
boundary.

Yellowish red (5YR 4/6) sandy clay loam
friable to firm; very weakly developed,
medium, blocky structure breaking to
single grains; many roots; indistinct
smooth boundary.

Yellowish red (5YR 4/8) sandy clay loam
with many medium sized, distinct, red
(7.5YR 4/6) mottles and some occasional

sandy clay "lenses" specially in the lower
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part of the horizon, very dark gray in
color (5YR 371); "Mnn concretions up to
1.5 ¢cm in diameter common; firm; weakly
developed, mediuim, blocky struoture,
breaking into single grains; an OCcasional
medium sizeq rounded Stone; many roots;
indistinet smooth boundary.

B3 55-75 Red (5YR 4/6) Sandy loam with many mediupg
sized light brown mottles; friable;
structureless, single grained; fey roots;
diffuse smooth boundary.

C 75-2 Yellowish red (5YR 4/6) to red (2.5YR 4/8)
loamy sand, with Just a trace of mottling;
very friable; structureless, single
grained; sopme fine sized rounded gravej

sized Particles; few roots.

Pedon 4iy4,

Location: Latitude 8031000, Longi tude 488000
Soil Suite: Rio Piray
Vegetation: Pampa. Native tufted grasses including'

Sporobolis sSpp.

Present Lang Use: Extensive grasslands
Horizon Depth (cm) Description
0T 1zon ==& em)

Al 0- 5 Dark brown to brown (7.5YR 4/4) sandy

loam; very friable; very weakly developed,

fine, Subangular blocky structure breaking




A3 5-25
B2 25-70
B3 70-100
C 1007

Pedon 415,
Location:
Soil Suite:

Vegetation:

Present Land Use:
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to single grains; many roots; indistinet
smooth boundary.

Dark brown to brown (7.5YR Lsy) sandy
loam; friable; structureless, single
grained; many roots; indistinct sSmooth
boundary.

Reddish brown (5YR 4/4) Sandy loam;
friable; structureless, single grained;
many roots; diffuse Smooth boundary.
Reddish yeliow (7.5YR 6/6) loamy sand witp
abundant medium sized, faint mottles and
Occasional small (0.5 c¢m diameter) mmpn
concretions; friable; structureless,
single grained; few roots; indistinet
Smooth boundary .

Light reddish brown (5YR 6/4) slightly
gleyed;loamy sand with abundant, medium
Sized, faint, reddish brown (5YR 5/4)
mottles; friable; structureless, single
grained; few roots; the water table was

found at g depth of 145 ep.

Latitude 4816000, Longitude 8032500

Rio Piray

Pampa. Native tufted grasses common, but some
"Grama Negran

Grassland.




Horizon

A1

A2

A3

B1

B2

Depth (cm)
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Description

0-5

5-20

20-40

40-75

75-105

Reddish brown (5YR 4/4) loamy sand; very
friable; very weakly developed, medium,
blocky structure - almost structureless,
single grained; abundant roots; indistinct
smooth boundary.

Yellowish red (5YR 4/6) sandy loam; very
friable; structureless, single grained;
many roots; diffuse smooth boundary.
Yellowish red (5YR 5/6) loamy sand; very
friable; structureless, single grained;
many roots, diffuse smooth boundary.
Yellowish red (5YR 6/6) loamy sand; very
friable; structureless, single grain; many
roots, indistinct smooth boundary.

Red (5YR 5/6) sandy loam with many medium
sized, faint reddish yellow (5YR 6/6)
spots; some traces of carbon present;

very friable; structureless, single
grained; many roots; indistinct smooth
boundary .

Yellowish red (5YR 4/6) loamy sand,
friable; weakly developed, fine blocky
structure breaking into single grains; few

roots.



Pedon 416,

Loction:
Soil Suite:

Vegetation:

Present Land Use:

Horizon
Sage eIl

Alp

B2

B3

0-15

15-35

35-90

90-140

140-2
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Latitude 8030000, Longitude 479000
Rio Piray
Food garden - Maize

Maize ang food crop cultivation,

Depth (cm) Description

Dark reddisn brown (5YR 3/4) sandy loam;
very friable; structureless, single
grained; abundant roots; distinet sSmooth
boundary .

Reddish brown (5YR 5/4) sandy loam; very
friable; structureless, single grained;
many roots; diffuse smooth boundary.
Reddish brown (5YR 4 /1) Ssandy clay loam;
Very friable; structureless, single
grained; many roots; diffuse smooth
boundary,

Reddish brown (5YR 4/y4) sandy loam; very
friable; structureless, single grained;
many roots; an Occasional smal]l piece of
"carbon" Seen; diffuse smooth boundary.
Reddish yeliow (5YR 6/8) sandy loam with
Just a trace of yellowish red mottling;
very friable; structureless, single

grained; few roots.
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Table 1. _ANALYTICAL DATA PROFILE N<400
(a) )
SAMPLE Exchange Data m.e. % oven dry
DEPTH soil (105°C)
inem. |y | ca Mg K Na | CEC | % Bs
0 - 3([6.4]11.6 0.4 0.2 0'.2 2.8 78
5 -1516.2] 0.6 0.1 2 0.1 1.7 53
20-3016.11 0.1 0.1 1 0.1 1.1 42
50-6016.1] 0.2 0.2 0.1 0.1 1.4 34
75-85(6.1] 1.5 0.4 0.2 0.2 3:1 75
125 -140{6.2 | 4.7 1.3 5 0.4 7.6 90
_TEXTURE _
(b)
% CLAY % SILT % SAND
15.2. 3.0 81.8
13.0 3.0 84.0
2.4 3.0 94.6
15.2 5.1 79.7
19.5 13 73.2
24.1 7.2 68.7
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Table 2. ANALYTICAL DATA PROFILE N2 401
(a)
SAMPLE Exchange Data m.e. % oven dry
DEPTH soil (105°C)
AR e op | aa Mg K Na | CEC | % BS
0 - 5(6.5] 2.2 0.5 0.4 0.2 3.2 95
10 -2016.2| 1.1 0.2 0.2 0.1 2.4 67
35 -4516.5| 0.7 0.2 0.1 0.1 1.6 74
60 -75]6.5] 0.3 | 0.2 | 0.1 | 0.2 | 2.0 | 40
100-110(6.5| 0.6 0.1 0.1 0.2 1.7 60
_TEXTURE
(b)
% CLAY % SILT % SAND
17.3 5.1 17.68
17.3 3.0 79.7
©17.3 5.1 79.6
15.2 3.0 81.8
15.2 3.0 81.8
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Table 3. ANALYTICAL DATA PROFILE N-=2 402

(a)

SAMPLE Exchange Data m.e. % oven dry
DEPTH soil (105°C)
Ao o0 fon | ea Mg K Na | CEC | % BS
0 -5 |7.7]16.6 | 5.3 | 0.7 | 0.3 | 9.9
10 -25 (7.4] 2.6 [ 0.8 | 0.2 | 0.1 | 3.7 | 98
35 -50 |7.5| 1.9 | 0.6 [ 0.2 | 0.1 | 2.8 | 97
70 -85 (7.3 1.6 [ 0.6 [ 0.2 [ 0.1 | 2.7 | 93
105-120/6.6| 1.1 | 0.2 | 0.2 | 0.1 | 2.2 | 71
155-170(7.2f 1.1 | 0.2 | 0.2 | 0.08] 1.5 | 97
_TEXTURE
(b)
% CLAY % SILY % SAND
9.9 4.3 85.8
11.7 4.7 83.6
13.8 2.5 83.7
13.8 2.5 83.7
13.8 2.5 83.7
11.3 2.9 85.8
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Table &. ANALYTICAL DATA PROFILE N=< 403

(a)
SAMPLE Exchange Data m.e. % oven dry
DEPTH soil (105°C)
oot lom | s | Mg | x Na | CEC | % BS
0 - 5]7.7[14.2 1.1 0.6 |0.2 8.0 =
10 - 20({7.6[ 4.2 1.8 0.1 |0.3 5.0
30- 45| 7.5 1.7 0.3 0.3 " 2. 98
70 - 85 7./3 1.8 0.4 0.2 (0.1 2.4 99
120 -145]| 7.4 1.8 0.4 0.4 |0.1 341 89
160 -170| 7.4 1.7 0.6 0.3 |0.1 3.1 89
_TEXTURE _
(b)
% CLAY % SILT % SAND
11.3 5.1 83.6
13.4 2.9 83.7
11.3 5.1 83.6
13.9 3.6 82.4
13.9 3.6 82.4
13.9 3.6 82.4
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Table 5. _ANALYTICAL DATA PROFILE N2 404

(a)
SAMPLE Exchange Data m.e. % oven dry
p— soil (105°C)
in em. | g | e Mg K Na | CEc | % BS
0 -5 |6.7] 1.5 0.7 0.2 0.1 3.9 81
10 -25 |5.2| 0.6 0.2 0.2 0.1 2.4 44
35 -50 |5.5| 0.5 0.1 0.04| 0.04| 2.1 42
70 -85 [5.8] 0.1 0.1 0.04f 0.04] 1.7 23
100-115(5.9( 0.4 0.1 0.1 0.1 1.6 42
130-140|6.3| 0.2 0.3 0.1 0.1 1.4 56

_TEXTURE _
(b)

% CLAY % SILT SAND
13.9 1.5 84.6
16.0 1+5 82.5
13.9 1.5 84.6
11.8 1.5 86.7
11.8 1.5 86.7

9.6 1.5 88.9




ANALYTICAL DATA PROFILE N=2 405

Table 6.
' (a)
SAMPLE Exchange Data m.e. % oven dry
DEPTH soil (105°C)
in et by | ea Mg K Na | CEC | % BS
0 -3 |6.5] 2.1 0.4 0.3 0.1 4.0 72
3 =20 5.7 0.9 0.1 0.1 0.1 3.0 67
35 -50 |5.6| 0.3 0.1 0.1 0.1 2+5 19
70 -85 5.7 0.2 0.1 0.04| 0.1 2.0 18
120-135(6.3] 0.4 0.1 0.04] 0.1 1.5 35
160-170(6.8| 0.9 0.6 0.1 0.1 3.3 52
_TEXTURE _
_(b)

% CLAY % SILT % SAND

13.9 3.6 82.5

15.0 4.3 80.7

15.0 4.3 80.7

10.7 2«1 87.2

6.4 2.1 91.4

12.8 4.3 82.9
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ANALYTICAL DATA PROFILE N2 40¢

Table 7.
(a)
SAMPLE Exchange Data m.e. % oven dry
DEBTH soil (105°C)
in em lon | ea Mg K Na | CEC | % BS
0 ~5|6.6] 2.2 0.8 0.3 0.1 4.2 81
10 -20(5.7| 0.9 [ 0.1 | 0.2 [ 0.1 | 2.4 | 54
40 -50(5.8] 0.3 0.1 0.1 0.04f 1.9 35
65 -75(6.0] 0.1 0.2 0.04] 0.1 1.9 35
100-115]6.5] 0.5 0.2 0.2 0.1 1.2 71
_TEXTURE
(b)
% CLAY % SILT % SAND
10.7 4.3 85.0
12.9 2.1 85.0
12,9 2.1 85.0
10.7 2.1 87.2
10.7 2.1 87 .2

38



Table 8 . ANALYTICAL DATA PROFILE N2 407
(a)
SAMPLE Exchange Data m.e. % oven dry
DEPTH soil (105°C)
in em. |y | ca Mg K Na | CEC | % BS
0 -5]6.2| 1.6 0.7 0.2 0.1 4.1 61
15 -35(5.5| 0.9 0.4 0.1 0.1 3.6 41
45 -55(5.3| 0.7 0.3 0.1 0.1 5.8 19
100 -110{5.2| 0.1 0.1 0.03] 0.1 1.6 15
TEXTURE _
(b)
% CLAY % SILT SAND
12.8 6.4 80.8
17.1 4.3 78.6
22.2 5.6 72.2
11.5 1.4 87.1
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IR e oo pei

ANALYTICAL DATA PROFILE N= 408

Table 9.
(2)
SAMPLE Exchange Data m.e. % oven dry
DEPTH soil (105°C)
inem- op| ca | mg | k Na |[CEC | % Bs
0 - 5/6.1 2.4 0.7 0.1 0.1 4.6 69
10 -20(5.5] 1.8 0.5 0.1 0.1 4.1 60
35 -45 5.6 0.9 0.2 0.1 0.2 4.0 33
65 -80(5.5| 0.8 0.2 0.03] 0.1 2.7 41
100-115(5.7| 0.5 0.3 0.1 0.1 1.9 54
150-160|6.6| 0.6 0.1 0.03] 0.1 1.0 47
S
_TEXTURE _
(b)
% CLAY % SILT % SAND
13.2 5.6 81.2
13.2 5.6 81.2
15.6 3.6 80.8
11.3 5.8 82.9
11.3 L5 78.2
9.2 1.5 89.3

40



ANALYTICAL DATA PROFILE N= 409

Table 10.
(a)
SAMPLE Exchange Data m.e. % oven dry
DEPTH soil (105°C)
iR ems lon | eg Mg K Na | cEc | % Bs
0 - 5(6.3| 4.8 1.4 0.6 [0.2 a3 L 88
10 -25|6.3| 4.4 07 0:3 10.1 5.5 100
45 -60(6.1] 3.5 0.7 0.3 10,2 5.4 83
15 -85{6.2| 2.4 0.7 0.3 10.2 5:5 66
100-110|6.1| 1.6 0.6 0.2 ]10.2 3.2 84
120-130|6.3| 1.4 0.4 0.2 ]0.2 2.5 86
_TEXTURE _
(b)
% CLAY % SILT % SAND
17.7 7.9 74.4
18.9 7.9 73.2
26.8 715 65.7
20.3 5.4 74.3
16.1 3.2 80.7
13:9 3.1 85.0
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ANALYTICAL DATA PROFILE N2410

Table 11.
(a)
SAMPLE | Exchange Data m.e. % oven dry
DEPTH soil (105°C)
in oy | oo | ca Mg K Na | CEC | % BS
0 -6 [6.8] 3.1 0.8 0.3 0.1 4.4 98
15 - 25(6.8| 1.9 0.5 0.2 0.1 3.8 64
B5 - 45(5.9| 0.9 0.8 0.2 0.1 2.8 70
70 — 8515.9] 0.8 0.1 0.1 0.1 3.3 45
100-115|6.1| 2.0 0.4 0.2 0.1 2.8 96
140-150(6.0] 2.2 0.6 0.2 0.1 3.1 93
_TEXTURE _
(b)
% CLAY % SILT % SAND
11.8 745 80.7
16.1 3.2 80.7
13.9 3.2 82.9
13.9 3.2 82.9
13.9 3.2 82.9
14.6 4.7 80.7
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ANALYTICAL DATA PROFILE N=2 411

Table 12.
(a)
SAMPLE | Exchange Data m.e. % oven dry
DEPTH soil (105°C)
tmem-fop | ca | Mg | k Na | CEC | % BS
0 -41]6.1 l.é 0.7 i 0.1 Zu i 935
8- 20|6.1 1.6 (0.3 0.1 0.1 2.1 96
25 - 50(6.00 0.8 0.2 0.1 0.04 | 2.0 56
75 - 901 5.7 0,81 0.1 0.04) 0.1 1.5 71
130-140|5.8| 0.4 0.2 0.02 [{0.04 | 1.0 64
_TEXTURE _
(b)
% CLAY % SILT % SAND
12.4 26 85.0
10.3 2.6 87.1
10.2 2.6 87.2
10.3 2.6 87.2
8.1 25 89.3
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Table 13. _ANALYTICAL DATA PROFILE N= 412
(a)

SAMPLE Exchange Data m.e. % oven dry

DEPTH soil (105°C)

i Sl o | es Mg K Na | CEC | % BS
0~ 515.5] 1.9 0.4 0.2 0.1 3.9 69
8.=2015.5} 1.3 0.4 0.1 0.1 3.6 51

25 -40|5.5} 0.4 0.2 0.1 0.1 2.4 36

60 -75]16.6| 0.5 0.3 0.2 0.2 2.3 45

110-120(6.8( 0.8 0.3 0.1 0.1 1.4 87
_TEXTURE _
(b)
% CLAY % SILT % SAND
17 .1 4.3 78.6
17.1 8.6 74.3
15.0 8.6 76.4
15.0 8.6 76.4
11.3 5.8 82.9
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Table 14. ANALYTICAL DATA PROFILE N2 413
(a)

SAMPLE Exchange Data m.e. % oven dry

DEPTH soil (105°C)

o et fopg | ba Mg K Na | CEC | % BS
0 -3]6.6| 3.4 1.3 0.7 0.1 5.5 99
6 -12 (6.1 3.2 1.3 0.4 0.1 5.6 90

20 -30(6.4| 4.6 1.0 0.6 0.2 7.6 87

40 -501|6.6| 3.2 1.3 0.4 0.2 5.8 90

55 -65(6.9] 2.8 0.9 0.3 0.2 4.2 99

80 -95(6.8] 1.9 0.7 0.2 0.2 3.1 87

115-13016.7| 2.1 0.7 0.2 0.1 3.2 98
_TEXTURE
_(b)

% CLAY % SILT % SAND
17.8 5.8 76.4
24.2 5.8 70.0
26.3 7.9 65.8
24.2 3.6 72.2
16.1 4.3 79.7
13.9 2.1 84.0
13.9 2.1 84.0
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ANALYTICAL DATA PROFILE N=2 414

Table 15.
(a)
SAMPLE Exchange Data m.e. % oven dry
DEPTH soil (105°C)
10 & oy | ¢a Mg K Na | CEc | % Bs
0 - 4]6.0] 1.1 0.8 [0.04 0.1 2.7 77
8 -2016.4] 0.7 0.4 (0.2 0.1 12.1 69
30 -45|5.9] 0.4 0.4 (0.1 0.1 (1.7 61
75 -90!5.9] 0.2 0.3 |0.1 0.1 (1.1 56
11C -1296.2| 0.4 0.1 (0.1 0.1 1.5 42
145 ~1585.9) 0.7 0.4 {0.1 0.1 (1.5 89
_TEXTURE
_(b)
% CLAY % SILT % SAND
l6.1 2.1 81.8
16.1 4.3 19.7
16.1 4.3 198.7
13.9 2.1 84.0
13.9 - | 85.0
11.8 2.1 86.1
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ANALYTICAL DATA PROFILE N=2 415

Table 16.
(a)
SAMPLE Exchange Data m.e. % oven dry
DEPTH goil (105°C)
A0 o | on | e Mg K Na | CEc | % BS
0 -5]6.2[ 1.6 |.0.6 [ 0.3 | 0.1 (3.0 84
8 -18|5.8| 1.3 0.4 0.2 0.1 |3.0 65
25 -35|5.8] 0.8 0.5 0.1 0.1 |2.1 65
45 -60(5.8| 0.7 0.5 0.1 0.1 |1.8 71
80 -95(6.1| 2.5 0.5 0.2 0.2 [4.6 75
115-130}6.5| 3.5 1.1 0.3 0.1 |5.8 87
170-180!6.7| 5.9 1.4 0.3 0.4 |8.2 97
_TEXTURE _
_(b)
% CLAY % SILT % SAND
12.6 3.4 84.0
16.9 3.4 79.7
14.8 1.2 84.0
12.6 1.3 86.1
16.9 1.3 81.8
19.0 7.7 73.3
255 9_8 64 7
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Table 17. ANALYTICAL DATA PROFILE N=2416

(a)
SAMPLE Exchange Data m.e. % oven dry
DEPTH soil (105°C)
in om. | x| ca Mg K Na | CEC | % BS
2 =11 6.2} 2.2 0.3 0.3 0.1 |3.9 76
20 -30 (6.0 1.0 0.4 0.1 0.1 |2.3 74
40 -50 |5.7 l0.7 0.4 0.3 0.1 |3.0 47
70 -85 |5.4 | 1.4 0.3 0.2 0.1 [3.7 70
100-115(5.4] 0.7 0.3 0.2 0.04(4.4 34
160-170|5.81 0.9 0.2 6,1 0.1 |21 63
_TEXTURE _
(b)
% CLAY % SILT % SAND
14.8 3.4 81.8
16.9 3.4 79.7
21.2 T 71.1
21.2 7.7 71.1
19.0 3.4 77.6
14.8 1.7 83.5
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RESULTS AND DISCUSSION

Tables 18 and 19 show the results of the soil classification and
the capability groups of the soils.
Pedon 400 ’

This pedon is classified as fine loamy, mixed, hypethermic Aquic
Udipsamments. The color of this pedon goes from dark brown to reddisn
grey. 1Its texture, from sandy loam to coarse sandy loam, with a
particle size distribution of 19.6 percent of clay, T73.87 percent of
sand, and 6.53 percent of silt. It is structureless, very friable,
with roots until about 75 cm, some mottles and a drainage somewhat
imperfect due to the presence of the water table at that depth.

The range of pH values is from 6.1 to 6.4, decreasing with
depth. There is no problem of salinity (EC from 0.004 to 0.018 mmhos
x 1073).

Cation Exchange Capacity (CEC) values are very low through the
profile. The values range from 1.7 to 3.2 me/100 g decreasing with
depth. Base saturation of the samples ranges from 40 to 95 percent,
and the exchangeable complex is dominated by calcium.

This soil occurs on a gently undulating topography. It has an

udic moisture regime, and a hypethermic temperature regime.

Pedons 402, 411

These pedons are classified as sandy, mixed, hypethermic, Typic
Ustipsamments. They are loamy sand textured soils, with a clay
content of 9.5 to 13.8 percent, sand content of 83.7 to 87.9 percent,

and 2.5 to 2.6 percent of silt. They are largely structureless, very
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Fine loamy, mixed, hypethermic

Table 18. Soil classification of the 17 pedons*
Soil classification

Pedon
No. Family Subgroup Order
400 Fine loamy, mixed, hypethermic Aquic Udipsamments Entisol
401 Sandy, mixed, hypethermic Aquic Ustifluvents Entisol
402 Sandy, mixed hypethermic Typic Ustipsamments Entisol
403 Sandy, mixed, hypethermic Typic Ustifluvents Entisol
4ou Sandy, mixed, hypethermic Aquic Ustipsamments Entisol
405 Sandy, mixed, hypethermic Aquic Ustifluvents Entisol
406 Sandy, mixed, hypethermic Aquic Ustisamments Entisol
L4o7 Sandy, mixed, hypethermic Aquic Ustifluvents Entisol
408 Sandy, mixed hypethermic Aquic Ustifluvents Entisol
409 Fine loamy, mixed, hypethermic Fluventic Haplustolls Mollisol

410 Sandy, mixed, hypethermic Aquic Ustipsamments Entisol
411 Sandy, mixed, hypethermic Typic Ustipsamments Entisol
412 Sandy mixed, hypethermic Aeric Fluvaquents Entisol
413 Fine loamy, mixed, hypethermic Typic Ustifluvents Entisol
41y Sandy, mixed, hypethermic Typic Ustifluvents Entisol
.415 Sandy, mixed, hypethermic Typic Ustifluvents Ehtisol
416 Typic Ustifluvents Entisol

*Soil Survey Staff, 1975°



Table 19. Capability groups of the soils*
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Pedon No. Capability unit
400 ITIIw-2
401 ITIIw-2
402 IIe-4
403 Ile-2
4ou IIw-4
405 IIw-2
406 IIw-4
407 IITw-2
408 IIw-2
409 IIw-2
410 IIw-4
411 IIe-U
412 ITIIw-2
413 I1le-2
41y Ile-2
15 1le-2
416 IIe-2

*Soil Conservation Service, USDA Agr. Handbook 210, 1961.

Reprinted 1973.
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friable. The pH values range from 5.7 to 7.7 decreasing with depth.

CEC range is from 1 to 9.9 me/100 g. Base saturation values
range from 64 to 98 percent. The cation exchange complex is
dominated by calcium.

Electrical conductivity is very low, showing no salinity
problems.

The water table was not seen in the examined horizons. These
soils occur on nearly level to gently undulating slopes, and are well
drained. They have an ustic moisture regime, and hypethermic

temperature regime.

Pedons U404, 406, 410

These pedons are classified as sandy, mixed, hypethermic, Aquic
Ustipsamments and have sandy loam textures. Particle size
distribution shows the clay content ranges from 11.4 to 13.9 percent
with high sand content, 82.9 to 86.4 percent, and a very low silt
content, 1.5 to 3.2 percent. Their structure is weakly developed,
fine to medium crumb to blocky, breaking to single grains. They are
very friable with a high water table (about 30 c¢m depth) showing
faint to reddish yellow mottles. The pH values range from 5.2 to 6.8
decreasing with depth.

CEC values are very low, from 1.2 to 4.4 me/100 g. Base
saturation in the top 10 cm is high (81-98%) deeper it changes
abruptly, with values that range from 23 to 64 percent. These soils

are moderately to well drained and occur on nearly level slopes.
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Pedons 413, 416

These pedons are classified as fine-loamy, mixed, hypethermic,
Typic Ustifluvents. These soils are light colored, reddish brown to
yellowish red. Pedon 413 is too light in color and too thin to be a
mollic epipedon. The base saturation is too high (87-98% to be an
umbric epipedon.

Pedon 416 does not have such a high base saturation, but it is
structureless, therefore the epipedon is ochric. Their particle
size distribution shows high sand and clay values, being not coarse
enough to be classified as Psamments.

For both soils CEC values range from 2.1 to 7.6 me/100 g. They
do not show salinity problems, and have pH values from 5.4 to 6.8.
They occur on a nearly level to gently undulating topography, and
their drainage is from moderate to well. They have an ustic and

hypethermic moisture and temperature regime, respectively.

Pedons 403, 414, 415

These pedons are classified as sandy, mixed, hypethermic, Typic
Ustifluvents. These soils are deep and brown-reddish colored, mostly
structureless, very friable, loamy sand textures, sand percent ranges
from 82.5 to 83.9 percent, clay values from 13 to 14.8 percent, and
silt values from 1.27 to 4.10 percent.

The water table is present at about 100 cm, motties and "Mn"
concretions are, shown at that depth. The pH values range from 5.8 to
7.7 decreasing with depth. CEC values range from 1.8 to 8.2 me/100 g
and calcium is the dominant cation. They apparently do not have

salinity probléms. They occur on nearly flat to gently undulating
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topography and they are moderate to well drained, with an ustic

moisture regime and hypethermic regime.

Pedons 401, 405, 407, 408

These pedons are classified as sandy, mixed, hypethermic, Aquic
Ustifluvents. These soils are mostly the same as those described
above; with the difference that the soils have a high water table,
about 30 cm, showing strong brown to reddish brown mottles and "Mn"

concretions at that depth.

Pedon 409

This pedon is classified as fine-loamy, mixed, hypethermic,
Fluventic Haplustolls. This so0il is moderately deep, has high base
saturation (66-100%), dark colored, with very weakly developed medium
granular structure, breaking to single grains, sandy loam to sandy
clay loam texture, 21 percent clay, T73.6 percent sand, and 5.4
percent silt. It is very friable, with abundant roots, assuming it
has enough organic matter content to be a mollic epipedon. The pH
values range from 6.1 to 6.3, EC is very low, less than 0.054 mmhos x
1073,

From the analytical data this soil appears to be only very
weakly leached, with CEC valués from 2.5 to 7.3 me/100 g. Célcium is
the dominant cation in the exchange complex.

This soil occurs on a nearly flat slope and is moderately well
drained. It has ustic and hypethermic moisture and temperature
regimes, respectively.

The water table is at 40 cm, showing yellowish red mottles and

some "Mn" concretions.
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Pedon 412

This soil is classified as sandy, mixed, hypethermic, Aeric
Fluvaquents. This soil is deep and occurs on a level slope.
Particle size distribution show high sand content (74.3-82.9%) 11.3
to 17.1 percent of clay, and about 7.7 percent of silt. Its
structure is fronm very weakly developed, fine blocky to
Structureless. It is very friable and has a PH value that is the
same for the first 40 cm, 5.5, and then increases with depth up to
6.8. This soil does not have salinity problems.

This soil appears to be moderately weathered, the analytical
data would indicate that this soil is only weakly leached. CEC
values range from 1.4 to 3.9 me/100 g. Calcium is the dominant
cation in the eXxchangeable complex. To a depth of 20 cm, this soil
begins to show reddish brown mottles, the water table is found at 90

cm.
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ENGINEERING CLASSIFICATION OF THE SOILS

Two classifiction systems were used: UNIFIED system, based on
the particle size distribution, plasticity index, liquid limit, and
organic matter content. There are 15 classes (GW, GP, GM, GC, SW,
sp, sSM, sCc, ML, CL, OL, MH, CH, OH, and PT), and we might have a
combination of them. Example: SM-SC. This system is used by the
Soil Conservation Service Engineers, the Department of Defense and
others (American Society for Testing and Materials, 1974). The other
system is AASHTO (American Association of State Highway [and
Transportation] Officials, 1970). It classifies the soil according
to those properties that affect use in highway construction and
mainténance. There are T classes, from A-1 to A-7. Also, here, we
might have a combination of those. Example: A-2-4. This system has

been adopted by the American Association of State Highway Officials.
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ENGINEERING INTERPRETATIONS

After estimating the engineering properties for each pedon,
interpretations were made, rating the soils based on how favorable
their properties are for their rated use. Tables 20 to 36 are an
adaptation of Standard Soils Conservation Service Form 5.

The soil limitation ratings are:

- Slight; soil properties favorable for their rated use.

Limitations, easy to overcome or modify.

- Moderate; soil properties somewhat unfavorable for the rated

use. Limitations more difficult to overcome or modify.

- Severe; soil properties unfavorable for the rated use.

Limitations too difficult to overcome or modify.
The soil suitability degrees are: good, fair, and poor. Their

meanings are similar to those for the soil limitation ratings.
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SUMMARY AND CONCLUSIONS

To write this report, I obtained the profile descriptions (field
morphology) and the analytical tables of the soils from the report
made by T. T. Cochrane, a British adviser in Tropical Agriculture in
1968. With these data and information acquired by a review of the
literature, the classification was made on the 17 selected soils at
the family level (Table 18) according to Soil Taxonomy (Soil Survey
Staff, 1975). The following interpretations were then made:

- Table 19, fit the soils into a capability group, according to

their characteristics.

- Tables 20-36, show the engineering classification and inter-

pretations for each of the studied pedons.

If more information about Bolivia had been available, the
written part of this report could have been more precise and
complete. These soils are sandy, wet soils of a tropical region,
with a good potential for cultilvation with ‘moderate management

practices.




Table 20, Soil

properties

and

interpretations

400
SOIL PROPERTIES AND

for pedon

INTERPRETATIONS

Pedon N° 400 Soil Classification Fine loamv, hypethermic Aquic Udipsamments
ESTIMATED ENGINEERING PROPERTIES
2 *1| PERCENT OF MATERIAL LESS PLAS

DEPTH FRAC THAN 71 pASSTNG STEVE ' TOUIP o1 ey PERMEABILITY

(CM)Y USDA _TEXTURE UNTFTED | Aasno [Tpd'™ 4 10 40 200 LIMIT| INDEX (CM/HR)
0 - I51 Sandv Toam = Toamy sand (I3-T57% clav) SC -2, A=4] 0 100 100 _B80-85 ]15-20{20-25] 5-10 |5 = 15_
20- 30| Sand (2.4% clav) GP or GW A-1 () 100 [15-20 180-85 [0 -5 | NP -- [115,- 25
50-140{ Coarse sancdy J]oam—coarse sandv_clay loam(15-247Z clay| SM-SC_ [A-2.A-4| 0 100 100 [70-80 | 20=-30[20=30[ 5-10 [ 2.5- 5

AVAILABLE SOIL EXCH. 'POTENTIAL guriNK - SWELL  |WATER TA- WIND

DEPTH) \)sTER caPacTTy |REACTION |SODIUM |SALINITY | FROST b . BLE DEPTI} "'°* | ZROSTON

() (cM/cu) (o8) (pCTY ACTTON (cwy | GRP | GROUP

0 - 15 Y.Ll 6.1-6.5 0.1-0. NA NA Tow 45 B 3
20-30 0.03 6.1 0,1-0,4 NA NA Jow

50-140 0.11 6.1 0.4 NA NA low

YNTERPRETATIONS OF SOIL LIMITATION RATINGS & DONMINANT SOIL FEATURES APPECTING USE IFOR

SEPTIC TANK

'SEWAGE_LAGOONS

TRENCH TYPE

AREA TYPE
SANITARY LANDUILLS

COVER AREA TYPE

_ABSORTION _FIFLDS SANTTARY LANDFILLS SANITARY LANDTYLLS SHALLOW EXCAVATTONS
Severe; depth to watey Severe; depth to wa-| Severe; depth to Moderate; depth to Fair Moderate; seasonal
table ter table, permeabi-| seasonal water ta- seasonal water ta- water table.
lity ble ble
DWELLINGS DWELLINGS LOCAL ROADS SUTTARILITY _AS A SQLRCE QP

WITHOUT BASENENTS WITH BASEMENTS AND _STREETS ROADFILL SAND AND GRAVEI TAPSOTI
Severe; seasonal wa- [Severe; seasonal water Slight Good Good Poor; texture
ter table table

'RECREATION USE LIMITATION 000 POTENTTAL AS WILDLTPE HARTTAT

CAMP___AREAS PICNIC _ARFAS PLAYERCIINGS PATH AND _TRATIS Onenland  ®oadland wetland Rangeland

Moderate; texture Moderate; texture Moderate; texture Moderate; texture NR NR

6§



Table 21.Soil properties and intcrpretations for pedon 401
SOIL PROPERTIES AND INTERPRETATIONS

Pedon N° 401  Spil Classificarion Sandv, mixed, hvpethermic Aquic Ustifluvents
ESTIMATED ENGINEERING PROPERTTES

y FRACT PERCENT OF MATERIAL LESS PLASA
DEPTH 0P§5‘,1 _THAN 3 cN PASSTNG STEVE [ TQUIP| ey cTmy| PERMEABILITY
(CM) USDA _TEXTURE UNTTTED | Aasno | (P& 4 10 4() 200 LIMTT| TNDEX {CM/HR)
0 =4 Sandy loam (17.37 clay) SM-SC A-2 0 100 100 75-80]20-25 [20-25 [ 5-10 | 2.5 - 5
£0-110{ Sandy loam (15.2% clav) SM-SC A-2 0 100 100 |52-54 | 81.8 |20-25 | 5-10 5 -15
AVAILABLE SOIL EXCH. POTENTIAJL " WATER TA- WIND
P : SHRINK - SWELL h y -
DEPTH| \ATER caPacTTY |REACTION |SODIUM [SALINITY | FROST K POTENTIAL BLE DEPTI{ "'D* | ZROSION
LOY (CM/CM) (oH) (5CT) ACTION . (cvy | GRP GROUP
0 =45 0.11 6,]-6,5 0.1-0.2 NA NA Low 25 B 3
60-110 0.11 6.5 0.2 NA NA Low
INTERPRETATIONS OF SOIL LIMITATION RATINGS & DOMINANT SOIL FEATURES AFFPECTING USE FOR
SEPTIC TANK - TRENCH TYPE AREA TYPE COVER  AREA TYPE
ABSORTION _FIELDS SEWAGE LAGOONS SANTTARY LANDFILLS SANTTARY LANDTFILLS SANTITARY LANDFILLS SHALLOW EXCAVATTONS
Severe; depth to wa- Severe; depth to wa- Severe; depth to Moderate Fair Severe; seasonal wa-
ter table ter table water table ter table
DWELLINGS ’ DWELLINGS LOCAL ROADS SUTTARTLITY _AS A SOUIRCE QP
WITHOUT BASENENTS WITH BASEMENTS AND STRFETS ROADFILL SAND AND GRAVFET TOPSOTL
Severe; depth to wé- Severe; depth to wa- Slight Good Good Good
ter table ter table
"RECREATION USE LIMITATION 0 POTENTTAL _AS UIL LIFE _HABRITAT
CAMP__AREAS PICNIC ARFAS PLATGRCINGS PATH _AND _ TRATIS Onenland _ Waodland | wetland Rangeland
Moderate; wetness Moderate; wetness Moderate; wetness Moderate; wetness NR NR

09



Table 22. Soil properties and interpretations for pedon 402
SOIL PROPERTIES AN INTCERPRETATIONS

Pedon N° 402 Soil Classification Sanv, mixed, bvpethermic Typic Ustipsamments
ESTIMATED ENGINEERING PROPERTIES

. B PERCENT OF MATERIAL LESS PLAS

DEPTH A ~ TRACT THREA o' pASS NG S1EvE | IOUIP ey dT | PERMEABILITY
(eMy USDA TEXTURE UNTFIED | AASHO | TPCTY 4 10 40 1200 | LINTT| INDEX (CM/HR)
0 -25 1 Toamy sand (9.9-11.77Z clay) SM A-2-4 1 0 100 100 85-90] 10-15| NP otd 1.5 =5
35-120] Loamy sand (13.8% clay) SM A-2 0 100 100 1 80-85[15-20] NP - s

DEPTH| \ATER caPaCITY |REACTION | SODIUM [SALINITY | FROST # POTEWIA;' BLE nEPTI| "' | ZROSTON

() (CM/CM) (pH) (PCT) ACTION o (cqy | GRP | GROUP
0 =25 0,08 7.4-7.8 0,3 NA NA Low 140 A Z
35-120 0.11 6.6=7.5 0.1 NA NA Low

INTERPRETATIONS OP SOTL LIMITATION RATINGS & DOMINANT SOIL FEATURES AFPECTING USE IOR
SEPTIC TANK g TRENCH TYPE AREA TYP COVER AREA TYPE

ABSORTION _FIELDS SEWAGE _LAGOONS SANTTARY LANDFILLS SANTTARY LANDITLLS SANITARY LANDFILLS SHALLOW EXCAVATIONS
Moderate; depth to Moderate; permeabili-| Moderate; texture Slight Fair Severe; texture
water table ty

DWELLINGS § DWELLINGS LOCAL ROADS SUITARTLITY AS A SOIRCE___QOF
WITHOUT BASENENTS WITH BASEMENTS AND_STRFEETS ROADFILL SAND AND GRAVFEI TOPSOTL
Slight Slight Slight Good Good ‘| Poor; texture
4
‘'RECREATION _~ USE___ LIMITATION __¥QOR POTENTTAL AS WITDLTPF HABITAT

CAMP__ AREAS PICNIC _ARFAS DILAVCROINGS PATH _AND  Tean s Onenland Waodland wet]land Rangeland

Moderate; texure Moderate; texture Moderate; texture Moderate; texture NR NR

19



Table 23, Soil properties

and interpretations for

pedon 403

SOIL PROPERTIES ANKD INTERPRETATION
Pedon M° 403 Soil Classification sandy, mixed, hyperhermic TYPic Ustifluvents
ESTIMATED ENGINEERING PROPERTIES
: T STRCENT OF “BTER . PLAS]

DEPTH FRACT SN O phst N STEGE | IOUID py 67| PERMEABILITY
(e USDA_ TEXTURE UNTFIED | AasHO | TPET)| 4 10 20~ T 200 1 LINTT| INpEY (CM/HR)
0=45 | Loa - (11-13.47Z clay) SM A-2 A4l 0 100 100 84 | 16 NP .y 5 =15
20-170{ Sandy loam (13.9% clay) SM__| _A-9 0 0o 100 33 17 NP e 5:- 15

AVAILABLE SOIL EXCH. “TrorentIA] gynynk - swerr  WATER Ta] WIND
DEPTH| ATER caPACITY |REACTION |SODIUM [SALINITY | FROST i BLE DEPTH "Y0* | EROSION

» d .

(9 (cM/cm) (gH) (rcT) ACTTON (cwy | GRP GROUP
U =15 1T 15-7.710.2-0.13 NA NA Tow 1101 A )
710-170] 11 7.3-7.4 0.1 NA NA Low

INTERPRETATIONS OF SOTL

LIMITATION RATINGS & DOMINANT SOIL FEATURES

APFPECTING USE

FOR

SEPTIC TANK
_ABSORTION _[FTELDS

SEWAGE _LAGOONS

TRENCH TYPE
SANITARY LANDFILLS

AREA TYPE
SANTTARY LANDITLLS

COVER_ AREA TYPE
SANITARY LANDFILLS

SHALLOW EXCAVATTONS

Moderate; seasonal wa-

Severe; depth to wa- Severe; permeability| Severe; depth to . Moderate; permeabili- Fair
ter table seasonal water ta- ty ter table
ble

DWELLINGS DWELLINGS LOCAL ROADS SUTTARTITTY AS 4 SOURCE OF
WITHOUT BASENENTS WITH BASEMENTS _AND_STREETS ROADFILL SAND AND GRAVE] TOPSOTY

Slight Moderate; seasonal Slight Good Good Poor; texture

water table
'RECREATION __ USE _ LIMITATION __FOR POTENTTAL AT WYIDLIPE _HARTTAT

CAMP AREAS PICNIC ARFAS DT AYCOROINAG PATH _AMD _TPRALLS Ooenland Waodland werland 33“3312“d
Moderate; texture Moderate; texture Moderate; texture - | Moderate; texture NR NR

9




Table 24,

Soil properties

and

interpretations

for pedon 404

SGTL PROPERTIES AND

INTTRPRLTATIONS

Pedon_M°404 Soil Classification sandv, mixed, hvpethermic Aquic Ustipsamments
ESTIMATED ENGINEERING PROPERTIES
: T :r CEN R PLASH
DEPTH TrACT PERCENT OF MATERIAL LESSLIQUID|.. <774 PERMEABILITY
€M) USDA TEXTURE UNTFTED | AASHO ‘(Pg‘r 4 10 401200 | LIMIT) TNDEX (CM/HR)
-950 1 Toamy sand-sandy JToam (J4 - T6% clav) SM A-2 . A-4 n 100 100 82-85115-18 NP - 5 =15
-140] Loamy sand (9.6-11.8% clay) SM A=2 0 100 100 87 13 NP —= S =15
,AVATLABLE SOTL EXCH. POTENTIAL gynink - SwerL  |WATER TA+ WIND
DEPTH| )ATER caPaCITY |RFEACTION |SODIUM [SALINITY | FROST " roTEmeraL  |BLE DEPTH HYD. | rRoSTON
(e (CM/CM) (pH) (PCT) ACTION - (cw) | GRP GROUP
0-50 0,11 S.]=h.7 0.04-0,1 NA NA Low 50 B 2
70-140 0.08 5.6-6,.5 10.04-0.1 NA NA Low
INTERPRETATIONS OF SOTL LIMITATION RATINGSE & DOMIRANT SOIL T'I:ATURE.; AVPECTING USE _TOR
* SEPTIC TANK TRENCH TYPE AREA TV COVE AREA
-ABSORTION _TFTELDS SEWAGE LAGOONS SANTTARY LANDFILLS QANT*ARl LANDTILLS SANITARY LANDFIILS SHALLOW EXCAVATION
Severe;-depth to wa-| Severe; depth to wa- | Severere; depth to Moderate Fair Severe; texture
ter table ter table, permeabili] seasonal water ta-
ty ble
DWELLINGS DWELLINGS LOCAL ROADS SOTTARTTIITY AS A SOFRCE OF
WITHOUT BASENENTS WITH BASEMENTS AND STRFETS ROADFILL SAND AND CRAVFE] TOPSOT!
Moderate; depth to Severe; depth to wa- Slight Good Good Poor; texture
water table ter table
‘RECREATION USE LIMITATION ranr POTENTTAL AS WIIpryom ueermyr
CAXP _ aREAS PICNIC __ARFAS PTAYGROYINDS PATH ANMD TRATIS Onepland Wapriland wi i Land Rangeland
Moderate; texture, Moderate; texture, Moderate; texture, Moderate; texture, NR NR
wetness wetness wetness wetness

€9




Table 25, Soil properties and interpretations for pedon 405
SOTIL. PROPERTIES AND INT R“RL;.‘;TIO.}!S
Pedon N° 405 Soil Classification sandy, mixed, hvpethermic Aquic Ustifluvents
ESTIMATED ENGINEERING PROPERTIES
' 3, 'r"'RC NT ATERTA 3 PLASH
DEPTH . RACT ARy g ohst N S EuE - TQUIP | (70d PERMEABTLITY
(C™M) USDA TEXTURE UNTTTED | aasne | (PCT) 4 1() 40 200 LIMIT| INDEX (CM/HR)
0-501 Sandy Toam (14-157 clay) SM A-7-7 n 100 100 [81-83 1 17-19 20-25| 5-10 5 = 15
70-85 | Toamy sand (10.7% clay) SM A-2-4 0 100 100 | 87 13 NP —- 5 = 15
120-133 Sand” (6.4% clay) SP,SM A=3 0 100 100 | 92 8 NP == 15 = 25
LAVAILABLE SOTL EXCH. POTENTIAL gunInk - SWELL  |WATER TAH .o WIND
DEPTH) \ATER caPaCITY |REACTION |SODIUM [SALINITY | FROST N oTENwya  |BLE DEPTH FXD- | ZROSTON
(c¥) (CM/CM) (pH) (PCT) ACTTON . (cm) | GRP GROUP
0=-50 o1 2.6-6,5 0.1 NA NA Low 20 B 3
70-85 o1 Nl 0.1 NA NA Low
20-131 0.08 6.3 0.1 NA NA Low
INTERPRETATIONS OP SOTIL LIMITATION RATINGS & DONMINA N[‘ SOIL T'EAT'JREa AFFECTING USE TOR
© SEPTIC TANK TRENCH TYPE AREA TYPE COVER AREA .
-ABSORTION _T[FTELDS SEWAGE LAGOONS QANTTAR" LANDFTLLS SANTTA!‘ LAND"TLLS SANITARY LANDT"'LLS SHALLOW EXCAVATTIONS
Severe; dept}i to wa- | Severe; depth to wa- | Severe; deptb to Moderate ; permeabi] Poor; texture Severe; texture
ter table ter table, permeabilit seasonal water ta- lity
ty ble
DWELLINGS DWELLINGS LOCAL ROADS SUTTARTIITY 4S A SOURCF OF
WITHOUT BASENENTS WITH BASEMENTS AND STREETS ROADFILL SAND AND GRAVFE] TOPSOIL
Moderate; depth to Severe; depth to wa- Slight Good Good Poor; texture
water table ter table
PECREATION USE _ LIMITATION _ FOR POTENTTAT, AS WITDLIPE HARTTAT
Cand  AREAS PICNIC _ARFAS PLAYGROTIINNS PATH AND TRATIS Onenland  Uondland | werland Rangeland
Moderate; wetness Moderate; wetness Moderate; wetness Moderate; wetness NR NR

%9



Table 26. Soil properties

and

interpretations

for pedon

406

SOIL. PROPERTIES AND INTERPR’T&TIO&S
Pedon M° 406 Soil Classification sandy, mixed, hypethermic Aquic Ustisamments
ESTIMATED ENCINEERING TPROPERTIES
. R “ERCENT or ‘UTERIAL ESS PLASH
DEPTH PRACT s {ERIAL. LESLIqUID T PERMEABILITY
(CM) USDA _TEXTURE UNTFTED | AASHO | TPCTH 4 10 40 ] 200 | LIMIT TN'\E\ (CM/HR)
0-115 Loamy_ sand (11-137 clay) SM A-2 0 100 100 85-87]13-15 NP S =15
LAVAILABLE SOTIL EXCH. POTENTIA] n YWATER TA- ;
: SURINK - SWELL R TA WIND
DEPTH| UATER cAPACITY |REACTION |SODIUM [SALINITY | FROST A POTEN,IA: BLE DEPTH "I0* | EROSION
) (cM/cM) (pH) (pcT) ACTTON ! oy | GBP GROUP
U=115 U.1I 5./-6.6 0.1 NA NA Low __ 40 B 9
INTERPRETATIONS OP SOIL LIMITATION RATINAS & DOMINANT SOIL FEATURES AFFPECTING USE FOR
" SEPTIC TANK TRENCH TYPE AREA TVP COVER  AREA TYPE
-ABSORTION TFIELDS SEWAGE LAGOONS SANTTARY LANDFILLS SANTTARY LANDVTILLS SANITARY LANDFTLLS SHALLOW_EXCAVATTIONS
Severe; depth to wa- | Severe; depth to wa- | Severe; depth to Moderate; depth to Fair Severe; depth to
"ter table ter table,'permeabili- seasonal water ta- seasonal water table seasonal water table,
ty ble, permeability texture
DWELLINGS DWELLINGS LOCAL ROADS SOTTARILITY A4S a4 SOIRCE OF
WITHOUT BASENENTS WITH BASEMENTS AND_STREETS ROADFILL SAND AND GRAVFI TOPSQIT
Severe; depth to wa=| Severe; depth to wa- Slight Good Good Poor; texture
ter table ter table
“RECRRATYION GSE LIMITATION FOR POTENTTAL _AS UWTIDLIFE HARITAT
CAMP _ AREIAS PICNIC AREAS PLAYGRCUNDS PATH __AND __TRATIS Onenland Yoodland werland Rangelan
Severe; wetness Severe; wetness Severe; wetness Severe; wetness NR NR
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Table 27,

Soil properties

and

internretations

for pedon

SOIL PROPERTIES

407
AND INTERPRETATIONS

Pedon M °407 Soil Classification sandv, mixed, hypethermic Aquic Ustifluvents
ESTIMATED ENGINEERING PROPERTIES
nAC E C N T4 JE PLASH

DEPTH e FRGENT OF NATERIAL LE3SLIQUID|, T442] PERMEABTLITY

(CM) USDA TEYTU?E UNTFTED | Aasno | TPET) A 0 40 200 LIMIT| INDEX (CM/HR)
0-35 | Sandy Joam (13-177 clay) SM A-2-4 1 0o 100 00 80 20 _P0-25 15-10 5 =15
t5-55 | Sandy clay (22.27% clav) SC A-7 0 100 00 72 28 P0-25 [5-10 | 2.5~ 5

AVAILABLE SOIL EXCH. 'POTENTIAL gunynk - SwELL  |WATER TA- WIND
DEPTH| L ATER CAPACTTY |REACTION | SODIUM [SALINITY | FROST * N T BLE DEPTH{ "'°* | =ROSTON
i s ~ v

) (CM/CM) (oH) (PCT ACTION (cM) | CRP GROUP

0-35 0.11 s d=0d Ol NA NA Low 20 B 3

5=35 0.08 5.3 0.1 NA NA Low

INTERPRETATIONS OFP SOTIL LIMITATION RATINGS & DONMINANT SOTIL FEATURES AVFECT[VG USE_I'OR
. SEPTIC TANK TRENCH TYPE AREA TYPE COVER  AREA TYP i .

ABSOR TION _FTELDS SEWAGE LAGOONS SANTTARY LANDFTLLS SANTTARY LANDUTILLS SANITARY LANDF'ILS SHALLOW EXCAVATTIONS
Severe; depth to wa- | Severe; depth to wa- | Severe; depth to Moderate; permeabili Fair Severe; depth to

ter table ter table, pérmeabili" seasonal water ta- ty seasonal water table

ty ble
DWELLINGS DWELLINGS LOCAL ROADS SUITARTLITY AS A SOQURCE QOF

WITHOUT BASENENTS WITH BASEMENTS AND STREETS ROADTILI, SAND AND GRAVET TOPSOIL

Severe; seasonal wa- | Severe; depth to wa- Slight Good Good Good

ter table ter table

RECREATIOY DSE I ISTATION ¥OD POTENTTAL _AS WILDLIFE HARTTAT
CAMP__ ARFAS PICNIC ARFAS PLAYCROINGYS PATH__AND TPRATIS Onenland  Woodland | wetland Rangeland
Moderate; wetness Moderate; wetness Moderate; wetness Moderate; ‘wetness NR NR
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Table 28, Soil pr

operties and

interpretations

for pedon

SGLL PROPERTIES

408
AND

Ty

INTERPRETATIONS
Padon N° 408 Soil Classification sandv, mixed, hvpethermic Aquic Ustifluvents
ESTIMATED ENGINEERING PROPERTIES
' PERCENT OF MATERIAL LE PLAS
DEPTH FRACT TERGEY 3 phas TR STEUR | TQUIP .y c7 ] PERMEABTLITY
(e USNA_TEXTURE UNTFTED | AASHO | TPCTY 4 10 20 1200 | LINTT| INDEX (CM/HR)
0-1]5 1 Sandy loam (II-157% clay) SM A-2-4 0 100 100 78-83] 17-22] 20-25] 5-10 5 =15
1
AVAILABLE SOTL EXCH. 'POTENTIAL gunink {WATER TA WIND
- SWELL ] - :
DEPTHI ATER caPACITY |REACTION |SODIUM  [SALINITY | FROST * modl BLE DEPTH "'0* | ZROSIQN
() (CM/CH) (oH (pCT) ACTION k (cx) | GRP GROUP
0-115 0.11 5.5-6-1T ] 0. NE N& Tow <1 R 7
INTERPRETATIONS OF SOTL _ LIMITATION RATINGS & DOMINANT SOIL FEATURES AFPPECTING USE FOR
“SEPTIC TANK TRENCH TYDE AREA_TYPE COVER_ APEA _TYDE.
_ARSORTION ~— FTELDS SEWAGE_LAGOONS SANTTASY LANDFTLLS | SANTTARY LANDFILLS | SANITARY LANDETLLS SHALLOW EXCAVATIONS
Severe; depth to wa-| Severe; depth to wa-

Severe, depth to

Moderate; permeabili

Fair Severe; depth to

ter table ter table, permeabi-| seasonal water ta- | ty seasonal water table
ty ble

DWELLINGS DWELLINGS LOCAL ROADS SUTTARTIITY AS A SOLERCE _OF
WITHOUT BASENENTS WITH BASEMENTS AND STREETS ROADFILL SAND AND GRAVFT TQPSOIY
Moderate; depth to Severe; depth to wa- Slight Good Good Good
water table ter table

‘RECREATION USE  LIMITATION __ F¥OR POTENTTAT AC __yvinryne UARTTAT
CAMP _AREAS PICNTIC _ARFAS PTLAYGROIINDS PATH __AND _TRATIS Ooeniandg  Woodland | wetland Rangeland
Moderate; wetness Moderate; wetness Moderate; wetness Modérate; wetness NR

NR
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Table 29, Soil properties

and

interpretations  for pedon 49
SOTL PROPERTIES AN INTERPRETATIONS
Pedon M° 409 Soil Classification fine loamy, mixed, hvpethermic, Fluventic Haplustolls
ESTIMATED ENGINEERING PROPERTIES
PE \ ; P D PLASH
DEPTH ERACT R RGEY oo pad LEREA GRS TQUID | 97 PERMEABTLITY
(CM) USDA TEXTURE UNTFTED | AASHO [ (PCTY[ 4 10 40 [ 200 | LIMIT| INDEX (CM/HR)

0-25 Sandy loam (18Z clay) SM-SC A-2 0 100 00 74 26 25-30! 5-10 5 =15

45-60] Sandy clay loam (277 clay) SC A-2-6 0 00 100 66 | 34 30-35[10-15] 1.5~ 5

75-13(_Sandy loam (14-20% clay) SM-SC A-2 0 00 00 75-85 (15-25 [ 20430} 5-10 5 =15

LAVAILABLE SOTL ENCH. POTENTIAL gunink - SwerL |WATER TA- WIND

DEPTH| \ATER cAPACITY |REACTION |SODIUGf [SALINITY | TFROST " sl e BLE DEPTH "YP- | mROSION
() (cM/c) (pH) (pCT) ACTION B (cwy | GRP | GROUP

0-25 0.11 6.3 0.1 NA NA Low 120 A 3

45=60 0.17 A1 0.2 NA NA Low

25-130 0.11 6,1-6,3 0.2 NA NA Low

INTERPRETATIONS OF SOIL LIMITATION RATINGS & DONMTINANT SOIL FEATURES AFPPECTING USE TOR
. SEPTIC TANK TRENCH TYPE AREA TYPE COVER AREA TYPE.

ABSORTION__ FTELDS SEWAGE LAGOONS SANTTARY LANDFILLS SANTTARY LANDTILLS SANTTARY LANDTFILLS SHALLOW EXCAVATION
Moderate; depth to | Moderate; depth to Moderate; permeabilir Slight Fair Moderate; depth to
water table water table ty seasonal water table

DWELLINGS DWELLINGS LOCAL ROADS SUTITARTIITY _aS A SOIRCE__OF
WITHOUT BASENENTS WITH BASEMENTS AND_STREETS ROADFILL SAND AND GRAVE] TQRSCIT
Slight Moderate; depth to Slight Good Good Good
water table
RECREATION __"USE LIMITATION 1'QR POTENTTAL AS WTINIyme nsnrmaw
CAaMP__ AREAS PICNIC ARFEAS PTLAYGRCIINDS PATH AND__TRATIS Onenland Vapd)and wobland Ranyelanid
Slight Slight Slight Slight NR NR
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Table 30. Soil properties

and interpretations for pedon 419
SOTIL, PROPERTTES AND IVT.uP\ETATIOﬁS
Pedon M° 410  Soil Classiflcatlon sandy, mixed, hypethermic, Aquic Ustipsamments
ESTIMATED ENGINEERING TPROPERTIES
» 3 PLAS
DEPTH ERau 7 ThAG e LéTtP(I:A%r]E{:rgSLIQ“ID T1C1TY PERMEABILITY
(M) USDA_TEXTURE UMTIFTED | AASHO 7PLT) A 10 40 200 LTMIT| TNDEX (CM/HR)
0-25 Fine sandv Joam { I17-16% clay) SM A=4 1 100 100 80-83]17-20120-251 5-10 1.5 =2.5
35-150] Loamy sand_(147% clay) SM A=2 0 100 100 83 17 NP | —— 5 - 15
LAVAILABLE SOIL EXCH. 'POTENTIAL gunink - SWELL  |WATER TA- WIND
DEPTH| L ATER caPACITY |REACTION | sopIui [SALINITY | FROST " B ' BLE DEPTH "' | ZROSION
LN L ) %

(e (CM/CH) (pH) (reT) ACTION (cmy | GRP GROUP
0-=25 0.17 6.8 NA NA Low 50 B 3

5-150 0,11 6,0 0 l NA NA Low

INTERPRETATIONS OF SOTL LIMITATION RATINGS & DOHTNANT SOIL FEATURES AVPECTIVG USE _TOR
" SEPTIC TANK TRENCH TYPE AREA TYPE COVER XEA
-ABSORTION _FIELDS SEWAGE _LAGOONS SANTTARY LANDFILLS SANTTART LANDTTLLS SANITARY LANDF*LLS SHALLOW EXCAVATION
Severe; depth to wa- | Severe; depth to wa-| Severe; depth to Moderate Fair Severe; depth to
ter table ter tablé seasonal water tablqg seasonal water table
DWELLINGS DWELLINGS LOCAL ROADS SUTTARTLITY AS A SQIRCF QP

WITHOUT BASENENTS WITH BASEMENTS AND STREETS ROADFILL SAND AND GRAVFEI TOPSOIL
Moderate; depth to Severe; depth to wa- Slight Good Good Good

water table ter table

‘BECREATTON USE LIMITATION raR POTENTTAL _AS WTIDLIFE HARTTAT

Cadid _ AREAS PICNIC _AREAS PLAYGRCUNAS PATH AND TRATLS Onenland  Woodland | wetland Rangeland
Moderate; wetness Moderate; wetness Moderate; wetness | Moderate; wetness - NR NR
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Table 31, Soil properties and interpretations for pedon 411
SOIL PROPERTIES AND I‘lTE’anL"‘ATIONS

Pedon N° 411 Soil Classificacion sandy, mixed, hypethermic, Typic Ustipsamments
: ESTIMATED ENCINEERING PROPERTIES
PE ) 2 PLASH
DEPTH ERACT R phas The §EyE | IQUID -ncyn PERMEABILITY
(CM) USDA _TEXTURE UNT¥TED | AASHO | TPCT) a 10 40 200 | LIMIT| INDEX (CM/HR)
0-90 | Loamy sand {IU=177 c]ay) SM A=2 0 100 1100 185-90110-15| NP - 5 =15
- Sand _(8.1% clay) SP-SM A=3 0 100 100 90 10 NP - 15 - 20
LAVAILABLE SOIL EXCH. POTENTIAI SHRINK - SWELL 1WATER TA- ~WIND
RoPLR WATER CAPACITY |REACTION | soDIUM [SALTNITY | FROST . POTENTIAL BLE DEPTH T'°* | ZROSTON
(09 (CM/CM) (pH) (pen) ACTTON ‘ (| GRP | croup
0-90 0.11 6.1 NA_ A Low 1 A 2
130-14( 0,08 5.8 O 0!4 NA A Low
INTERPRETATIONS OP SOTL LIMITATION R.‘\TINCS &L DOMINANT SOIL !’EATURES AFFECTING USE TOR
TIC TANK TRENCH TYPE AREA TYPE COVER AREA TYPE
ABSORTIDN FIELDS SEWAGE LAGOONS SANTITARY LANDFILLS SANT'F‘-\R‘( LANDITLLS SANITARY LANDFTILLS SHALLOW EXCAVATTON
Slight Severe; permeability | Moderate; texture Slight Fair Severe; texture
DWELLINGS DWELLINGS LOCAL ROADS SUTTARTIITY AS A SCIRCE OF
WITHOUT BASENENTS WITH BASEMENTS AND STREETS ROADFILL SAND AND_GRAVFI TOPSOIL
Slight Slight Slight Good Good " Poor; texture
"RECREATICY U3L LIMITATION roRr POTENTTAL _AS WILDLIFF HABTTAT
CAMP__AREAS PICNIC ARFAS PLAYGROINDS PATH AND TRAYIS Onenland _ Woadland | wetland Rangelan!
Moderate; texture Moderate; texture Moderate; texture Moderate; texture NR NR
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Table 32. Soil properties and

interpretacions for pedon

P

412

SOLT, PROPERTIES AND INTERPRETATIO&S

Pedon M° 412 Soil Classification sandy, mixed, hypethermic, Aeric Fluvaquents

ESTIMATED ENGINEERING , PROPERTIES

' "eac1 PERC F MATE LE PLAS

DEPTH ERACT THAN 3 prss NG STEvE-TOUIP| ) 9ol PERMEABILITY
(C\Y USDA _TEXTURE UNTFTED | AASHO | Trd™Y & 10 40 [ 200 | LIMIT| INDEX (CM/HMR)
0-20 Sandv _Joam ( 17.17 clay) SM-SC A2 | 0 100 100 | 74-80]20-26120-25] 5=10 | 2.5 - 15
95-75 | Sandy loam ( 15% clay) SM=SC A-2 | o 100 100 | 76 24 120-251 5-1 5 - 15
DEPTH| | \TER CAPACITY |REACTION |sQDIUM [SALINITY | rROST ¥ AOTENTEAL sLE peeTi| "YP+ | EROSION
(cx) (cM/cM) (oh) (pcT) ACTTON : (cw) | GRP | GROUP
U=20 0.11 5.5 - 0.1 NA NA T.ow an | A 3
75-1 0,11 T 5-6.6 |0.1-0.2 NA NA Low

INTERPRETATIONS OF SOTL

ATINGS & DOMINANT SOIL FCEATURES AFFPECTING USE

LIMITATION R FOR
- SEPTIC TANK TRENCH TYPE AREA TYPE COVER AREA TYPE. : h
ABSORTION _FIELDS SEWAGE LAGOONS SANTTARY LANDFILLS SANTTARY LANDVILLS SANTITARY LANDFILLS SHALLOW EXCAVATTONS

Severe; depth to wa- | Severe; depth to wa- | Severe; depth to Slight Fair Severe; soil drainage
ter table ter table seasonal water tablqg class

DWELLINGS DWELLINGS LOCAL ROADS SUTTARTLITY AS 4 SQURCE _OF
WITHOUT BASENENTS WITH BASEMENTS AND_STREETS ROADFILL SAND AND GRAVFEI TOPSQIT
Slight Moderate; depth to Moderate; soil drai-] Slight Good Good

water table nage class
RECREATION USE  LIMITATION  FOR POTENTTAL,__AS WILDLIFE HABTTAT

CAMP __AREAS PICNTIC _AKFAS 2LAYGROIINDY _PATH AND _TRATIS Openland  Wondland —|wetland Rangeland
Hoderate; wetness . Moderate; wetness Moderate; wetness Moderate; wetness NR NR
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Table 33, Soil properties and interpretations for pedon 413
S01L PROPERTTIES AMD INTUERPRETATIONS
pedon N° 413 Seil Olassification fine loamy, mixed, hypethermic, Typic Ustifluvents
ESTIMATED ENGINEERING PROPERTIES
: 2AC1 2ERCENT OF MATERIAL LE PLAS
DEPTH g E"gs',l THAN ECQIP.%E Né“g*ug{/%S LIQUID '!‘ICIT)‘q PERMEABILITY
(e !JSDA TEXNTURE UNTFTED | AASHO | (PETY 4 10 40 1200 | LINTT] INDEX (CM/HR)
0-3 Sandv loam (I7.87 clay) SHM-5T A-Z7 1 o 100 100 76 24 20-2515-10 2,5 =5
6-65 Sandv _clay loam (24-26% clay) SC —1A-2-6 0 100 100 | 65-75] 25=35]30-35 [10-15 | 1.5 - 5
80-170| Loamy sand (14-16% clay) SH A=2 | 0 100 100 80-85[15-20] NP —
AVATLABLE SOTL EXCH. POTENTIAL gyniNk - SWELL |WATER TA- WIND
DEFTH| "\ pTER capacITy |REACTION | SODTINf [SALINITY | FROST 3 POTENTIAI BLe oeprif "' | ZROSION
4 ) v

(c¥) (eM/eu (pH) (PCT) ACTTON (cy | GRP GROUP

0-3 0,11 b.b 0.1 NA A oW 50 A 3
6-65 0.17 6.1-6.9 0.7 NA A LOW
80-170 0.11 6.8 - 0.1 NA A Low

INTERPRFTATIONS OF SOTL LIMITATION RATINGS & DOMINANT SOIL FEATURES AFPECTING USE FOR
SEPTIC TANK TRENCH TYPE - AREA TYPE COVER AREA TYPE
ABSORTION TTELDS SEWAGE LAGOONS SANTTARY LANDFILLS SANTITARY LANDFILLS SANITARY LANDFILLS SHALLOW_EXCAVATTON
Severe; depth to wa- | Severe; depth to wa- | Severe; depth to [Moderate Fair Severe; depth to
ter table ter table seasonal water tablg seasonal water table
DWELLINGS DWELLINGS LOCAL ROADS SUITARTLITY AS A SQIRCE OF

WITHOUT BASENENTS WITH BASEMENTS AND _STREETS ROADTILL SAND _AND GRAVE] SEGILERAS

Severe; depth to wa-| Severe; depth to wa- Slight Good Good Good

ter table ter table

"RECREATION USE__ LIMITATION __ ¥QOR POTEMTTAY ¢ urrneyes _HAnYTAT
CAMP___ ARFAS PICNIC__ARFAS PTAYGRCINDSG PATH _AND TwaTj g Uoeniang  soodland | wet laod Rangeland

Moderate; wetness

Moderate; wetness

Moderate; wetness

Moderate; - wetness

NR

NR
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Table 34, Soil properties

and

internretations

414
SOIL PROPCRTIES AND

for pedon

INTERPRET ATIONS

Pedon 8° 414 Soil Classification gandy, mixed, hypethermic, TYpic Ustifluvents
ESTIMATED ENGINEERING PROPERTIES
PFRCEVT OF WATERI\L LESS PLASH
DEPTH E“"” ASSTNG. STEVE |- TQUIP| ycyny| PERMEABILITY
(M) USDA_TEXTURE IUNTTTED | AASHO ‘(Pf ) a m 40 200 | LINIT| INDEX (CM/HR)
0-435 Sandy_loam (lb 2% _clay) SM-SC A=7 100 100 80 20 20-25] 5-10 5 =15
75-175 Loamy sand (13.9% clay) SH A=7 n 100 100 85 15 NP — 1.5- 15
AVAILABLE SOIL EXCH. 'POTENTIAL gurink - SweLL  [WATER TA- WIND
DEPTH| | \TER caPacITY |REACTION |sopIuit [SALINITY | FROST N ey BLE pceTi| M¥P+ | =ROSTON
(9 (cM/CM) (oH) (PCT) ACTION ’ (cq) | CRP GROUP
0-45 0. 1] D.9-b.4 0.1 N& NA Low 145 A 3
75-12 0.1 5.9-6.2 0.1 NA NA T.ow
INTERPRETATIONS OF SOIL LIMITATION RATINGS & DOMINANT SOIL FEATURES AFPECTING USE IFOR
. SEPTIC TANK TRENCH TYPE AREA TYPE COVER AREA TYPE .
ABSORTION _FTELDS SEWAGE LAGOONS SANITARY LANDFILLS SANTTARY LANDVILLS SANITARY LANDFILLS SHALLOW EXCAVATTONS
Moderate; flooding Moderate; depth to Severe; permeabili- Moderate Fair Moderate; depth to
water table ty seasonal water table
DWELLINGS DWELLINGS LOCAL ROADS SUTTARTILITY AS A SOIRCFE° QOF
WITHOUT BASENENTS WITH BASEMENTS AND _STREETS ROADFILL SAND AND GRAVE] TOPSQTI
Slight Moderate; depth to Slight Good Good Good
water table
‘'RECREATION USE LIMITATION 07 POTENTTAL _AS WILDLIPFE HABTITAT
CAMP__ AREAS PICNIC _ARFAS PLAYGRCUNDS PATH AND TPRATLS Onenland Woodland wetland Rangeland
Moderate; flooding |Moderate; flooding Moderate; flooding Slight NR NR
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Table 35,

Soil properties

and

interpretations

for

pedon 415
SOTIL. PROPERTIES AND INTER

PRETATIONS

Pedon M° 415 Sopil Classificaction sandy, mixed, hvpethermic, Typic Ustifluvents
ESTIMATED ENGINEERING PROPERTIES
RAC PERCEV TERIAL_LESS PLASH
DEPTH E*\AP“, T OF HATERTAL, LERSErquID 1617y PERMEABTLITY
(M) USDA TEXTURE UNTFTED | AASHO | TPET) A 10 4() 200 LIMIT| INDEX (CM/HR)
0-130] T.camy sand- sandy loam (13-19% clav) SM A=7 n__| T00 [ T00 [70-90] 10-3Q NP - - 15
DEPTH| \\sTER caPACITY |RFACTION | SODIU: [SALINITY | FROST * PETEREL. BLE DEPTH "'°* | ZROSTON
(e (CM/CH) (pH) (PCT) ACTTON § (cvy | GRP GROUP
0-130 .11 5.8-6.2 0.1 NA NA Low 105 [ A 2
INTERPRETATIONS OF SOTL LIMITATION RATINGS & DONMINANT SOIL FEATURES AVPECTIVG USE _TFOR
SEPTIC TANK - TRENCH TYPE AREA TYPE COVER  AREA
BSORTION _TFTELDS SEWAGE LLAGOONS SANTTARY LANDFILLS SANTITARY LANDFILLS SANITARY LANDF’ILS SHALLOW EXCAVATION
Severe; depth to wa-.|Severe; depth to wa- Severe; depth to Moderate Fair Severe; texture
ter table ter table seasonal water ta-
ble
DWELLINGS DWELLINGS LOCAL ROADS SUTTARTLITY AS A SOQURCE __OF
WITHOUT BASENENTS WITH BASEMENTS AND STREETS ROADFTLL SAND AND GRAVEL TOPSOTT
Slight Moderate; depth to Moderate; flooding Good Good Good
water table
' "RECREATION USE __ LIMITATION  Y¥OR PATENTTAL _AS UWTIDLTPE HARTTAT
CAMP__ AREAS PICNIC ARFAS PLAYCROIINNG PATH AND  fRails Openiand  Woodland | wetland Rangeland
Mo&erate; texture Moderate; texture Moderate; texture | Moderate; texture NR NR
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Table 36, Soil properties

and

interpretations

for pecdon

SGLL PROPERTIES AND

416

INTERPRETATIONS

ne 416

Podon

Soil

(Classification

fine loamy, mixed, hypethermic,

Typic Ustifluvents

ESTIMATED ENGINCERING PROPERTIES .
- TAC DfRCEV” OF MATERIAL ILSS PLASH
DEPTH It ﬁ‘\ﬂ FERGERT OF JMATERIAL LESS) TqUID 1677y PERMEABILITY
4;(5? T U%DA)TEXTURE UNTFTED | AASHO | TPCTY[ 4 10 401200 1+ LIMTTIINDEX (CM/HR)
- andy Loam [15-17% clay SM=SC A-2 | 0 1001100 80-89 15-20 20-25] 5-10] 2.5 = &
40-85 [ Sandy clay loam (21.27 clay) SC 1a-2-6 0 100 T100 70-75 25-30] 30-35[10-15{ 1.5 - 5
00-170 Sandy loam (15-19% clay) SM-SC A-2 10 100 1100 75-85 15-25] 20-25] 5-10
AVATLABLE SOIL EXCH. POTENTIAL gyrink - SWELL  |WATER TA- WIND
DEPTH| \ \TER CAPACITY |REACTION |sopruit [SALINITY | FROST  porEntraL  |BLE DEPTH YD+ | zROSTOR
) (ou/en) LoH) (PCT) ACTTON - (cwy | GRP GROUP
3=-30 .11 -6. 0.1 A NA Low . 140 A 3
40-85 L7 5.4-5.7 0.1 A NA Low
00-1740 0.11 5.4-5.810.1-0.2 NA NA Low
INTERPRETATIONS OP SOTL LIMITATION RATINGS & DOMINANT SOIL FEATURES ATFTFECTING USE FOR
EPTIC TANK : . TRENCH TYPE AREA TYVPE - COVER AREA TYPE
ABQORTION FTELDS SEWAGE LAGOONS SANTITARY LANDFILLS SANTTARY LANDIPILLS SANITARY LANDT’II SHALLOW EXCAVATTONS
Modefa:e; depth to wat Moderate; depth to Severe; depth to Moderate Fair Moderate; depth to
ter table water table seasonal water table seasonal water table
DWELLINGS DWELLINGS LOCAL ROADS QUITARTYI ITY 4§ A SAIRCE _QOF
WITHOUT BASENENTS WITH BASEMENTS AND STREFETS ROADFILL SAND ANTD GRAVE] TAPSOIT
Moderate; depth to Severe; depth to Moderate; flooding Good Good Good
water table water table
'RECREATION USE TATION QR POTENTTAL _AS WIILDLIFE HABTTAT
CAMP__ARFAS PICNIC___ARFAS PLAYCRQIiAGY PATH _AND  TPRalls Onepland  Woodland | wetland Rangeland
Moderate; flooding Moderate; flooding Moderate; flooding Slight NR NR

SL
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